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A B S T R A C T   

Background: Frailty is a syndrome commonly associated with old age. Social relationships are an essential 
determinant of frailty progression, and frailty can negatively affect social relationships. 
Objectives: To identify social relationship types among older adults in Europe; to evaluate whether social rela-
tionship types differ across European regions; and to assess the association between frailty status and social 
relationship type. 
Methods: We used data from 56,226 individuals from 17 European countries who participated in Wave 6 of the 
Survey of Health, Ageing and Retirement in Europe. We constructed social relationship types from social rela-
tionship variables (contacts frequency, perceived emotional support, participation in social activities, providing 
and receiving instrumental support) using latent class analysis (LCA). Associations between social relationship 
types and frailty were examined using multinomial regression analyses integrated with LCA. 
Results: We identified four social relationship types: ‘poor’; ‘frequent and emotionally close’; ‘frequent, 
emotionally close, and supportive’; and ‘frequent, emotionally close, and active’. Type 3 is also characterised by 
participation in sport/social clubs (in the northern region) or receiving support (in the eastern region). Partic-
ipation in volunteering/charity activities (in the central and northern regions) and instrumental support pro-
vision (in the northern region) are Type 4′s characteristics as well. In all regions, being frail was associated with 
less active social relationships (Types 1, 2, and 3) relative to the more ‘active’ type (Type 4). 
Conclusion: Frailty status was associated with social relationship types. The identified types may help tailor 
intervention programmes for older adults to prevent worsening frailty.   

1. Introduction 

Frailty in older age is a state of increased vulnerability to stressors 
due to a reduction in the reserve capacity of many physiological systems 
(Clegg et al., 2013; Fried et al., 2001). This reduction may result from 
ageing, chronic conditions, malnutrition, or lack of physical activity 
(Clegg et al., 2013). Frailty has been associated with adverse outcomes 
such as functional limitations, falls, hospitalisation, a need for long-term 
care, and death (Clegg et al., 2013; Romero-Ortuno & Kenny, 2012; 
Song et al., 2010). With increasing older populations, frailty can pose a 
serious challenge to public health, social care, and healthcare. Studies 

have shown that frailty is dynamic; it can worsen or improve (Gill et al., 
2006). Etman et al., and Van Lenthe (2012) reported that after two years 
of follow-up, 22.1% of older people had worsened (i.e., from not frail or 
pre-frail to a higher frailty state), and 16.1% had improved (from frail or 
pre-frail to a lower frailty state) frailty state. Thus, pre-frailty may be the 
transition phase determining whether older adults achieve healthy 
ageing (Cesari et al., 2016). 

Frailty is often measured based on the phenotype model or cumu-
lative deficit model. According to the phenotype model, frailty is 
ascertained based on the presence of at least three of the following 
symptoms: unintentional weight loss, weakness, slowness, exhaustion, 
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and low physical activity (Fried et al., 2001). Using the phenotype 
model, Santos-Eggimann et al., and Junod (2009) reported that in 
2004-2005, the prevalence of frailty among the older European popu-
lation aged 50-64 years was 4.1% and among those aged ≥65 years was 
17.0%. Furthermore, among the population aged ≥65 years, the frailty 
prevalence ranged from 5.8% in Switzerland and 8.6% in Sweden to 
23% in Italy and 27.3% in Spain. 

According to the cumulative deficit model, frailty is a condition that 
progresses with the accumulation of mental and physical health deficits, 
commonly measured using the frailty index (FI). Previous systematic 
reviews and meta-analyses have shown that FI is a significant predictor 
of mortality (Kojima et al., 2017). Determinants of a higher FI include 
older age (Romero-Ortuno & Kenny, 2012), being women (Ávila-Funes 
et al., 2008; Woo et al., 2005), lower education level (Ávila-Funes et al., 
2008; Woo et al., 2005), lower-income (Ávila-Funes et al., 2008), poor 
economic situation, and non-white-collar job (Woo et al., 2005). 
Furthermore, Etman et al. (2012) confirmed that women, persons aged 
≥65 years, and persons with lower education had a higher risk of 
worsening frailty. 

Besides health-related and socioeconomic factors, social relation-
ships are also essential determinants of frailty among older adults. Social 
relationships are typically measured based on the structural and func-
tional dimensions (Due et al., 1999). Structural social relationships are 
related to individuals in one’s social network and the linkages between 
these individuals (e.g., social network size, frequency of contacts, the 
diversity of social relations, and social participation). On the other hand, 
the functional social relationship is related to the interpersonal inter-
action (e.g., relational strain, social anchorage, and social support) 
within the structure. Structural social relationships may affect a person’s 
physical and mental health through several pathways; one of these is the 
provision of social support (i.e., the functional social relationship) (Due 
et al., 1999). 

Prior studies have reported the association between social relation-
ships and frailty. In the older Chinese population, a larger number of 
relatives (only among older men) and neighbours and more frequent 
participation in helping others were associated with a lower FI. Addi-
tionally, among Chinese women, lower FI was associated with frequent 
contact with relatives and participation in religious activities (Woo 
et al., 2005). Among Koreans aged ≥70, less frequent contact with 
friends was associated with higher odds of pre-frailty and frailty, while 
less frequent contact with neighbours was associated with lower odds of 
frailty (Chon et al., 2018). Furthermore, a longitudinal study involving 
the older Japanese population aged ≥65 showed that having poor social 
relationships (less social contact, less social support provision, living 
alone) was associated with higher rates of developing pre-frailty and 
frailty during four years of follow-up (Makizako et al., 2018). Among 
older adults in Europe, the absence of social activities (e.g., caregiving, 
volunteer work, and sport/social club activity) was associated with a 
worsening frailty state after two years (Etman et al., 2015). Similarly, 
participating in group games, sports clubs, or volunteer activities was 
associated with a lower risk of developing frailty during two years of 
follow-up among community-dwelling older adults in China (Xie & Ma, 
2021). Despite the health benefits of social participation, frail older 
people tend to be less socially engaged. Some social activities, such as 
helping others or participating in sports clubs, may require higher levels 
of functioning (Makizako et al., 2018), which frail people may not have. 
Thus, frail older people often withdraw from social activities that 
require a high involvement with others and prefer low-key participation, 
such as brief talks with neighbours (Duppen et al., 2020). 

The studies mentioned above show that being frail is associated with 
poor social relationships (e.g., less social contact, low participation in 
social activities, and less support provision). At the same time, poor 
social relationships are associated with worsened frailty status. This 
negative feedback loop between social relationships and frailty shows 
the importance of social relationships in preventing frailty. The majority 
of previous studies on the association between frailty and social 

relationships have examined each construct of social relationships 
separately. Evaluating the typology of older adults’ social relationships 
and how they are associated with frailty status will provide more 
comprehensive knowledge and better inform intervention programmes. 

Studies that identified older adults’ social relationship types are 
scarce. A study in the Netherlands identified four latent classes of older 
adults’ (aged ≥65) social participation: social withdrawers, proximate, 
moderately active, and pro-active social dwellers. They used ten in-
dicators to identify these classes: social contacts, social network size, 
participation in informal social activities (e.g., sport/social club activ-
ities or restaurant visits), participation in neighbourhood social activ-
ities (e.g., chatting with or helping the neighbours), volunteering, 
attempts to increase social participation, and online social participation 
(van Hees et al., 2020). However, in examining the association between 
social relationships and frailty, social relationship types based on social 
contact, social support exchange, and participation in productive social 
activities are more relevant as they are likely to directly associate with 
frailty (Duppen et al., 2020; Makizako et al., 2018; Xie & Ma, 2021). 

Across European regions, variations in the level of social contacts, 
support exchange, and social participation are well documented. Soci-
etal factors, such as culture (i.e., social and family norms), the societal 
image of ageing, socioeconomic factors (e.g., poverty, labour market 
structure, government’s social spending), welfare state policies, and 
civil liberties (Hank, 2011), determine opportunity and motivations for 
social participation and social support exchange. Countries in northern 
(e.g., Sweden and Denmark) and central European (e.g., Belgium, Ger-
many) regions, which typically had high civil liberties and high gov-
ernment social spending, also had higher participation in 
volunteering/charity activities, in contrast to the southern European 
countries (e.g., Italy and Spain) (Hank, 2011). Similar macro-level fac-
tors may also explain the low participation in political and community 
organisations in southern European countries (Sirven & Debrand, 2008). 

Older European adults’ support provision and receipt, in particular, 
are strongly influenced by family norms (parental and filial obligations), 
the availability of a formal care system, and personal factors: social 
network characteristics (e.g., network size, geographical proximity, 
contact frequency, and, presence of partner and children) and older 
adults’ needs (e.g., physical limitations) (Fernández-Carro & Vlachan-
toni, 2019). Partners and children are the primary providers of personal 
care and informal help for older adults (Carr & Utz, 2020; Kalwij et al., 
2014). However, Fernández-Carro and Vlachantoni (2019) have re-
ported variations in the type of social ties associated with the likelihood 
of receiving informal help. In Europe, older adults are likely to receive 
informal help when their social networks include their partner (northern 
region), adult children (southern region), or relatives and friends 
(eastern region). Furthermore, in countries where care services are more 
available and pension policies are more generous (e.g., Denmark), the 
likelihood of formal or combined formal and informal care use has been 
found to be higher (Suanet et al., 2012). 

Furthermore, personal characteristics are the more proximal deter-
minant of social participation and support exchange. Among older 
adults, participation in productive social activities (e.g., volunteering) 
(Hank & Erlinghagen, 2010) and the provision of instrumental support 
tend to decrease with age (Lestari et al., 2020), while receipt of instru-
mental support tends to increase with age (Shaw et al., 2007). Emotional 
support, however, was more stable across the life span (Shaw et al., 
2007). Aside from age, gender is also associated with both the level and 
type of support provided. Women are more likely to provide emotional 
support and personal care, while men are more likely to provide 
instrumental support (Liebler & Sandefur, 2002). 

Age, gender, education level, socioeconomic status, and employment 
status define individuals’ social position. In turn, this social position 
determines their access to resources and opportunities and their function 
and role in society (Solar & Irwin, 2010). For instance, People with high 
education and economic status are more likely to engage in social ac-
tivities because it is likely that they can afford the costs associated with 
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these activities (e.g., transportation, food) (Choi, 2003). Retirement has 
also been linked to higher opportunities for social activities, such as 
volunteering. Additionally, occupation type (e.g., professional, mana-
gerial, clerical, sales, or service positions) (Choi, 2003) and good 
working conditions (Wahrendorf et al., 2016) were linked to one’s 
receptivity to volunteering after retirement. 

Against this background, the present study aims to identify the social 
relationship types among older adults in Europe; to evaluate whether 
social relationship types differ across European regions; and to assess the 
association between frailty status and the probability of having a specific 
type of social relationship while controlling for the other sociodemo-
graphic factors. 

2. Method and results 

2.1. Data source 

We used Wave 6 data from the Survey of Health, Ageing and 
Retirement in Europe (SHARE) (Börsch-Supan, 2019). SHARE is a 
cross-national longitudinal study conducted biannually and covering 
most European Union countries and Israel. It collects ageing-related 
data, including socioeconomic status, health, well-being, and social 
and family relationships, from older adults aged ≥50 who were not 
institutionalised and their partners (irrespective of their age) 
(Börsch-Supan et al., 2013). The first wave of data collection was con-
ducted in eleven countries between 2004 and 2005. In 2015, 17 Euro-
pean countries (Austria, Belgium, Croatia, the Czech Republic, 
Denmark, Estonia, France, Germany, Greece, Italy, Luxembourg, 
Poland, Portugal, Slovenia, Spain, Sweden, and Switzerland) imple-
mented Wave 6 of SHARE. Comprehensive information regarding the 
SHARE survey design is available elsewhere (Börsch-Supan et al., 2013). 

2.2. Study sample 

The selected dataset comprises 65,276 people aged ≥50 years. As the 
present study focused on community-dwelling older adults, we only 
included respondents who have never resided in a nursing home (N =
64,531). About 13% (n = 8,305) of the remaining respondents were 
excluded due to missing data in any independent variable included in 
this study. Thus, the analytical sample of this study was 56,226. 

2.3. Measures 

2.3.1. Social relationships 
The dependent variable in this study is the latent class of social re-

lationships. We used eight measures representing structural (frequency 
of social contacts and participation in social activities) and functional 
(perceived emotional support, providing instrumental support, 
receiving instrumental support) domains of social relationships. Each 
measure was assessed using a single question regarding whether in the 
last 12 months the respondent had 1) had frequent (≥ once a week) 
contact with close family or a friend; 2) had someone emotionally close 
to them; 3) provided any kind of instrumental support to people outside 
their household; 4) participated in a sport, or social clubs; 5) partici-
pated in volunteer or charity work; 6) participated in an educational or 
training course; 7) participated in a political or community-related 
organisation; or 8) received any instrumental support from people 
outside their household (Table A1 in the appendix). 

2.3.2. Frailty index 
We constructed the frailty score from 37 variables indicating phys-

ical health, mental health, physical function, and cognitive function. The 
frailty index (FI) was then calculated based on the total score (0 to 37) 
divided by 37. The minimum FI, zero, indicates a complete absence of 
signs and symptoms of frailty, while the maximum FI, one, indicates the 
presence of all 37 signs and symptoms (Romero-Ortuno & Kenny, 2012). 

In the primary analysis, respondents were grouped based on their FI: 
≤0.03 as ‘robust’; 0.03-0.25 as ‘pre-frail’; and ≥0.25 as ‘frail’ (Fried 
et al., 2001; Rockwood & Mitnitski, 2011; Rockwood et al., 2007). The 
37 variables and their scoring list are available in Table A2 in the 
appendix. 

2.3.3. Sociodemographic and family structure 
The sociodemographic and family structure variables used in this 

study are presented in Table 1. 

2.4. Statistical analysis 

We followed Collins and Lanza (2009) in our empirical strategy. 
Latent class analysis (LCA) was used to identify meaningful and mutu-
ally exclusive subgroups of older adults with a similar pattern of the 
eight indicators of social relationships. Interpretation of the estimated 
latent classes is based on the probability of class membership (latent 
class prevalence) and the probability of a particular response for the 
indicators, conditional on membership in a particular latent class 
(item-response probability). 

First, we conducted LCA for the entire study population and multi- 
group LCA, in which region was treated as the grouping variable. For 
each region-specific subsample, we specified models with different 
numbers of latent classes (single class to 5 classes). We assessed model 
identification by specifying 1,000 random sets of starting values when 
fitting each LCA model. A model is well identified if most of the starting 
values converge to the best index (largest log-likelihood or lowest G2). 
The higher the frequency of the best index, the more confident we are 
that a maximum-likelihood solution, instead of a local maximum, has 
been identified. We then used information criteria, AIC (Akaike infor-
mation criterion) and BIC (Bayesian information criterion), to select a 
model with several latent classes that fit our data. The model with four 
latent classes, both in the entire study population and in each region, fit 
the data better. 

Next, we tested our four-latent-class models for measurement 
invariance by region. Measurement invariance means that the indicators 
used have the same measurement characteristics in each region. If this 

Table 1 
Sociodemographic- and family structure-related covariates  

Covariates Categories 

Sociodemographic  
Gender Man and woman 
Age group 50-59, 60-69, 70-79, and ≥80 
Education level Low (ISCED 0/1/2), middle (ISCED 3 – upper 

secondary education/ISCED 4 – post-secondary non- 
tertiary), and high (ISCED 5/6) 

Employment status Employed (employed/self-employed) and not 
employed (retired/ unemployed/unable to work/ 
homemaker/other) 

Household economic 
situation 

Make ends meet with difficulty (with great difficulty/ 
with some difficulty) and make ends meet easily 
(fairly easily/easily) 

Region (according to the 
welfare model) 

Northern (Social Democratic model – Sweden and 
Denmark), central (Corporatist model – Austria, 
Belgium, France, Germany, Luxemburg, 
Switzerland), eastern (post-Socialist model – Croatia, 
the Czech Republic, Estonia, Poland, Slovenia), and 
southern (Southern model – Spain, Italy, Portugal, 
Greece) (Rostila, 2013). 

Family structure  
Marital status With partner (married/had registered partner) and 

without a partner (never married/divorced/ 
widowed) 

Live alone Living alone (household size 1) and cohabiting 
(household size >1) 

Have living child(ren) Have living child(ren) (number of living children >0) 
and have no living children (number of living children 
0)  
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assumption is met, the prevalence of a latent class may vary, but the 
item-response probabilities across regions are the same. We examined 
measurement invariance by fitting two models: Model 1, in which item- 
response probabilities are allowed to vary across regions, and Model 2, 
which is identical to Model 1 except that item-response probabilities are 
constrained to be equal across regions. We compared Models 1 and 2 
using the difference X2 test. The null hypothesis is ‘Model 2 fits as well as 
Model 1’ or ‘Measurement invariance across groups holds’. Rejecting H0 
means that Model 1 fits the data better than Model 2 and that at least one 
of the item-response probabilities is different across groups and needs to 
be estimated separately. As our tests showed that Model 1 fit the data 
better (X2=2789.3, p≤0.00001; see Table A3 in the appendix), the item- 
response probabilities should be allowed to vary across regions. The 
identified latent classes could have the same meaning when the regional 
differences in the item-response probabilities are small. Nonetheless, 
any comparison of the latent class prevalence across regions must 
consider any variations in the meaning of the latent classes (Collins & 
Lanza, 2009). 

After latent class identification, we performed LCA with covariates 
(multinomial logistic regression integrated with LCA). As measurement 
invariance does not hold, latent class identification and LCA-with 
covariates were performed separately for each region. A different set 
of covariates was used in different regions depending on the model fit. In 
the eastern region, the distributions of ‘marital status’, ‘living alone’, 
and ‘have living child(ren)’ across latent classes were similar. Their 
exclusion resulted in a model that fit the data better. We reported the 
adjusted odds ratio (aOR) with a 95% confidence interval (CI) for each 
covariate. We conducted all analyses in Stata 15.1 (StataCorp, College 
Station, TX, USA). To perform the LCA, we used the Stata LCA plugin 
(Ver.64-1.3.2) (Lanza et al., 2015; LCA Stata Plugin, 2020). 

3. Results 

3.1. Respondents’ characteristics 

Table 2 presents the characteristics of our analytical sample. More 
than half of the study population in each region comprised women, and 
the largest age group was 60-69 years, while the smallest was ≥80 years. 
Education levels differed across regions, with the proportion of the 
population with low education ranging from 26% in the northern to 66% 
in the southern region. More respondents in the northern (35%) and 
central (27%) regions than in the other regions were employed. The 
proportion of respondents with a good household economic status was 
higher in the northern (90%) and the central (80%) regions than in the 
eastern (49%) and the southern (40%) regions. In all regions, most re-
spondents had a partner (70% in the eastern to 80% in the southern 
region) and had living child(ren) (89% in the southern to 94% in the 
eastern region). Around 14% in the southern region and 20% of re-
spondents in the northern, central, and eastern regions reported living 
alone. 

The level of frequent contact ranged from 95% in the eastern region 
to 97% in the southern region. Most respondents had someone 
emotionally close to them, ranging from 82% in the eastern region to 
92% in the northern region. The eastern region had the highest level of 
receiving support (27%), while the northern region had the highest level 
of providing support (45%). On the contrary, the southern region had 
the lowest levels of receiving (13%) and providing support (16%). The 
most common social activity in all regions was sport/social clubs, fol-
lowed by volunteering, educational activities, and political/community 
organisation activities. The highest level of volunteering activities 
(25%) was found in the central region. In comparison, participation in 
sport/social clubs (57%), educational activities (21%), and political/ 
community organisations (11%) were more common in the northern 

Table 2 
Descriptive characteristics of all respondents and by region   

Regions Total  

Northern Central Eastern Southern   
n=6,895 n=19,198 n=16,210 n=13,923 N=56,226 

n (%) n (%) n (%) n (%) n (%) 

Gender      
Woman 3,635 (52.7) 10,418 (54.3) 9,464 (58.4) 7,445 (53.5) 30,962 (55.1) 
Man 3,260 (47.3) 8,780 (45.7) 6,746 (41.6) 6,478 (46.5) 25,264 (44.9) 

Age group      
50-59 1,534 (22.3) 5,097 (26.6) 3,869 (23.9) 3,468 (24.9) 13,968 (24.8) 
60-69 2,541 (36.9) 7,027 (36.6) 6,147 (37.9) 5,132 (36.9) 20,847 (37.1) 
70-79 1,962 (28.5) 4,790 (25.0) 4,309 (26.6) 3,657 (26.3) 14,718 (26.2) 
≥80 858 (12.4) 2,284 (11.9) 1,885 (11.6) 1,666 (12.0) 6,693 (11.9) 

Education level      
Low 1,789 (26.0) 5,249 (27.3) 5,578 (34.4) 9,192 (66.0) 21,808 (38.8) 
Middle 2,461 (35.7) 8,533 (44.5) 7,770 (47.9) 2,863 (20.6) 21,627 (38.5) 
High 2,645 (38.4) 5,416 (28.2) 2,862 (17.7) 1,868 (13.4) 12,791 (22.8) 

Employed 2,421 (35.1) 5,210 (27.1) 3,662 (22.6) 3,065 (22.0) 14,358 (25.5) 
Household makes ends meet     

With difficulty 713 (10.3) 3,856 (20.1) 8,282 (51.1) 8,342 (59.9) 21,193 (37.7) 
Easily 6,182 (89.7) 15,342 (79.9) 7,928 (48.9) 5,581 (40.1) 35,033 (62.3) 

With partner 4,984 (72.3) 13,423 (69.9) 11,288 (69.6) 11,081 (79.6) 40,776 (72.5) 
Have living child(ren) 6,422 (93.1) 17,065 (88.9) 15,158 (93.5) 12,364 (88.8) 51,009 (90.7) 
Live alone 1,420 (20.6) 4,256 (22.2) 3,169 (19.6) 1,908 (13.7) 10,753 (19.1) 
Frequent contact 6,417 (96.5) 17,291 (96.2) 13,570 (95.4) 12,538 (97.3) 49,816 (96.3) 
Have emotional support 6,326 (92.0) 16,889 (88.1) 13,254 (81.9) 12,090 (86.9) 48,559 (86.5) 
Receive instrumental support 1,734 (25.2) 3,968 (20.7) 4,335 (26.8) 1,779 (12.8) 11,816 (21.0) 
Provide instrumental support 3,090 (44.8) 6,700 (34.9) 4,449 (27.5) 2,253 (16.2) 16,492 (29.3) 
Participate in sport/social club 3,910 (56.7) 6,704 (34.9) 3,235 (20.0) 1,651 (11.9) 15,500 (27.6) 
Participate in volunteering/charity 1,608 (23.3) 4,844 (25.2) 1,434 (8.9) 1,241 (8.9) 9,127 (16.3) 
Participate in educational activities 1,427 (20.7) 3,133 (16.3) 1,427 (8.8) 606 (4.4) 6,593 (11.7) 
Participate in political/community organisation 750 (10.9) 1,729 (9.0) 749 (4.6) 628 (4.5) 3,856 (6.9) 
Frailty status      

Robust 1,295 (18.8) 2,366 (12.3) 1,373 (8.5) 1,971 (14.2) 7,005 (12.5) 
Pre-frail 5,066 (73.5) 14,672 (76.4) 12,104 (74.7) 10,125 (72.7) 41,967 (74.6) 
Frail 534 (7.7) 2,160 (11.3) 2,733 (16.9) 1,827 (13.1) 7,254 (12.9)  
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region. 
The prevalence of frailty and pre-frailty was about 13% and 75%, 

respectively. Over 70% of respondents in each region were pre-frail. 
More respondents were classified as ‘robust’ than ‘frail’ in the north-
ern, central, and southern regions; however, the opposite pattern was 
observed in the eastern region. The highest prevalence of frailty was 
17% in the eastern region, and the lowest was 8% in the northern region. 

3.2. Finding a meaningful social relationship typology 

We focused on the results from the region-specific LCA model, as the 
latent class model with item-response probabilities that vary across re-
gions fits our data better. We fitted models with a one- up to five-class 
solution in each region, and in all regions, the five-class model did not 
converge. The model identification assessment showed that most models 
had high solution%, except for the two-class model in the northern and 
eastern regions and the four-class model in the central region. Thus, we 
are confident that we identified the maximum-likelihood solution for 
these models. The four-class model in the central region was refitted 
with 10,000 random starting values and produced the same best index 
with a slightly higher solution% (40%). 

In evaluating the optimum number of classes, we found that the four- 
class model had the lowest BIC, AIC, and G2 and the highest entropy R2 

(indicating good class homogeneity and separation). The four-class so-
lution is also interpretable qualitatively; i.e., each class or type has a 
unique characteristic of social relationships. Thus, we chose the four- 
class model as the best-fit model (Table A4 in the appendix). The 
values of item-response probabilities are presented in Table A5 and 
Table A6 in the appendix. Table 3 presents the characteristics and labels 
of each social relationship type by region. Despite the variation in their 
item-response probabilities, we observed the same primary character-
istics of each social relationship type in all regions. 

As Type 1 was characterised by a low probability of all eight in-
dicators, it was labelled to reflect ‘poor’ social relationships. Type 2, 
characterised by the high likelihood of having frequent contact and 
emotionally close relationships, was labelled to reflect ‘frequent and 
emotionally close’ social relationships. Type 3 had a high probability of 
frequent contact, having emotionally close relationships, and providing 
support; thus, we labelled it to reflect ‘frequent, emotionally close, and 
supportive’ social relationships. Type 3 social relationships have addi-
tional characteristics in the northern and eastern regions: The older 
northern European adults with Type 3 social relationships were also 
likely to participate in sport/social clubs, while eastern Europeans were 
more likely to receive support. The main characteristics of Type 4 are a 
high probability of frequent contact, having emotionally close re-
lationships, and participation in sport/social clubs; therefore, the label 

for Type 4 reflects ‘frequent, emotionally close, and active’ social re-
lationships. In the central and northern regions, Type 4 had the addi-
tional characteristic of a high probability of participating in 
volunteering/charity activities. Type 4 was also likely to provide sup-
port in the northern region. 

In each region, ‘Frequent and emotionally close’ (Type 2) was the 
most prevalent, followed by Types 4, 3, and 1. Type 2 was more prev-
alent in the eastern and southern regions (>50%) compared to the other 
regions (around 40%). Type 1 was more common in the eastern region 
(11%) and less common in the northern region (7%). As Types 3 and 4 
had additional characteristics in different regions, one should compare 
their prevalence across regions with caution. If Type 3 is considered in 
terms of its main characteristic, then the northern region had the highest 
share of older people with ‘supportive’ social relationships (21%), fol-
lowed by the eastern (17%), central (14%), and southern (10%) regions. 
Similarly, Type 4, representing the ‘active’ social relationship type, was 
also the largest in the central (35%) region, closely followed by the 
northern (34%), eastern (18%), and southern (12%) regions. 

3.3. Association between frailty status and social relationship type in each 
region 

In the northern region, older adults with Types 1 and 2 social re-
lationships had a higher prevalence of frailty than those with other so-
cial relationship types, ranging from 4% in Type 4 to 12% in Type 1. The 
prevalence of pre-frailty ranged from 72% in Type 4 to 75% in Type 3 
(Table A7 in the appendix). The results of LCA with covariates (Fig. 1) 
show that, in the northern region, pre-frailty was associated with Type 1 
social relationships only (aOR=1.50; 95%CI:1.08-2.08). Older people 
with frailty had 4.64 times (95%CI:2.75-7.83) the odds of having ‘poor’, 
3.63 times (95%CI:2.41-5.47) the odds of having ‘frequent and 
emotionally close’, and 2.48 times (95%CI:1.56-3.96) the odds of having 
‘frequent, emotionally close, and supportive’ social relationships, rela-
tive to having ‘frequent, emotionally close, and active’ ones. 

In the central region, frailty prevalence was higher in Types 1 and 2 
(13.1% and 13.8%, respectively) and lower in Types 3 (6%) and 4 
(3.6%). The prevalence of pre-frail was the lowest in Type 1 (76%) and 
highest in Type 4 (80%) (Table A7 in the appendix). Pre-frail older 
adults had 1.76 times (95%CI:1.42-2.19) the odds of having ‘frequent, 
emotionally close, and supportive’, 1.40 times (95%CI:1.12-1.75) the 
odds of having ‘poor’, and 1.28 times (95%CI:1.11-1.47) the odds of 
having ‘frequent and emotionally close’ social relationships, relative to 
having ‘frequent, emotionally close, and active’ ones. On the contrary, 
frail older adults had 6.50 times (95%CI:4.64-9.11) the odds of having 
‘poor’, 6.31 times (95%CI:4.85-8.21) the odds of having ‘frequent and 
emotionally close’, and 5.06 times (95%CI: 3.60-7.12) the odds of 

Table 3 
Prevalence, characteristics, and labels of social relationship types by region   

Northern Central Eastern Southern 

Type 1 Label Poor 
Characteristics Low probability of all eight observed indicators. 
Prevalence (%) 6.68 7.81 10.72 8.28 

Type 2 Label Frequent and emotionally close 
Characteristics Likely to have frequent contact and emotionally close relationships. 
Prevalence (%) 38.77 43.34 53.58 69.5 

Type 3 Label Frequent, emotionally close, and supportive 
Main Characteristics Same as Type 2 and likely to provide instrumental support. 
Additional 
Characteristics 

Participate in sport/social club  Receive instrumental 
support  

Prevalence (%) 20.77 13.99 17.40 10.14 
Type 4 Label Frequent, emotionally close, and active 

Main Characteristics Same as Type 2 and likely to participate in sport/social club. 
Additional 
Characteristics 

Provide instrumental support and participate in volunteer/charity 
activities 

Participate in 
volunteer/ 
charity 
activities   

Prevalence (%) 33.78 34.85 18.30 12.09  
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having ‘frequent, emotionally close, and supportive’ social relation-
ships, relative to having ‘frequent, emotionally close, and active’ ones 
(Fig. 1). 

In the eastern region, the prevalence of frailty ranged from 5.6% in 
Type 4 to 19.7% in Type 2. The prevalence of pre-frail was the highest in 
Type 4 (81.1%) and the lowest in Type 2 (72.7%) (Table A7 in the ap-
pendix). Pre-frailty was not associated with a specific social relationship 
type. Frail older adults in the eastern region had 2.92 times (95%CI:2.1- 
4.05) the odds of having ‘frequent and emotionally close’, 2.15 times 
(95%CI:1.46-3.18) the odds of having ‘poor’, and 1.82 times (95% 
CI:1.25-2.65) the odds of having ‘frequent, emotionally close, and sup-
portive’ social relationships, relative to having ‘frequent, emotionally 
close, and active’ ones (Fig. 1). 

In the southern region, the prevalence of frailty was the lowest in 
Type 4 (4.9%) and the highest in Type 2 (13.7%). The prevalence of pre- 
frailty ranged from 71.9% in Types 1 and 2 to 78.1% in Type 4 (Table A7 
in the appendix). The pre-frailty condition was not associated with any 

social relationship types. Compared to their robust counterparts, frail 
older adults had 2.58 times (95%CI:1.42-4.68) the odds of having ‘poor’, 
3.19 times (95%CI:1.85-5.49) the odds of having ‘frequent and 
emotionally close’, and 3.36 times (95%CI:1.81-6.23) the odds of having 
‘frequent, emotionally close, and supportive’ social relationships, rela-
tive to having ‘frequent, emotionally close, and active’ ones (Fig. 1). 

4. Discussion 

4.1. Regional differences in the prevalence and characteristics of social 
relationship types of older adults in Europe 

This study identified the typology of social relationships among the 
older European population using latent class analysis (LCA). We found 
four social relationship types, estimated separately for each region to fit 
the data better. The types we found reflected different levels of social 
relationships: ‘poor’ (Type 1); ‘frequent and emotionally close’ (Type 2); 

Fig. 1. Association between frailty status and type membership with Type 4 as the reference category by region (N = 56,226) 
Note: Adjusted for age, gender, education level, employment status, household economic situation, marital status (northern and central regions), live alone (northern, 
central, and southern regions), and have living child(ren) (central and southern regions) (See Table A8 in the appendix). 
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‘frequent, emotionally close, and supportive’ (Type 3); and ‘frequent, 
emotionally close, and active’ (Type 4). Type 2 was the most common in 
all regions. Moreover, the characteristics of Type 2 social relationships 
were also present in the more active types (3 and 4). This showed that 
social contact and emotional support are essential precursors for the 
more active forms of social interaction, i.e. social participation and so-
cial support exchange. 

Unlike Types 1 and 2, in some regions, Types 3 (‘frequent, 
emotionally close, and supportive’) and 4 (‘frequent, emotionally close, 
and active’) had additional characteristics. In the northern region, the 
additional characteristic of Type 3 social relationships was participation 
in sport/social clubs, one of the key characteristics of Type 4 social re-
lationships. On the other hand, in the northern region, those with Type 4 
social relationships also had a high likelihood of providing instrumental 
support for people outside the household. Additionally, in the central 
and northern regions, Type 4 was also characterised by a high proba-
bility of participating in volunteer work. 

The finding that volunteer work was a feature in the active social 
relationship type in the northern and central regions was expected. 
These two regions have a high civil liberty index and government social 
spending, which are associated with higher participation in volunteer 
work (Hank, 2011). Furthermore, the identification of supportive social 
relationships (Type 3) in all regions shows that a considerable share of 
older adults in Europe actively contributes to their social circle by 
providing instrumental support. The more common instrumental sup-
port provision for people outside the household found in the northern 
region (in Types 3 and 4) was also expected. The most likely explanation 
for this is that older adults’ primary support recipients (children or 
parents) do not live with them (Hank, 2007). In addition, the northern 
region’s generous social policies and pensions, and higher availability of 
care services (Suanet et al., 2012), likely allow people to provide less 
intense support and broaden their social support networks. Also, the 
more generous welfare policies may provide older adults with more 
resources (e.g., money and time) to participate in social activities, such 
as volunteer work. 

On the other hand, countries in southern and eastern Europe strongly 
support filial obligations (Daatland et al., 2011), and co-residence with 
adult children or extended family in these countries is more common 
(Hank, 2007). Thus, the lowest prevalence of the supportive social 
relationship type we found in the southern region was expected. How-
ever, Mönkediek and Bras (2014) reported that, even though living 
together with kin and non-kin is common in the southern and eastern 
regions, social contact in the eastern region is less intense than in the 
southern region. Low social contact can indicate low social interaction 
and social support exchange. Therefore, in this case, co-residing does not 
guarantee support exchange within the household. Another prior study 
also suggested that relatives and friends are essential providers of 
instrumental support for older adults in the eastern region (Fernán-
dez-Carro & Vlachantoni, 2019). In line with these prior studies, our 
findings show that the supportive social relationship type in the eastern 
region was also characterised by receiving support from people outside 
the household. A plausible explanation for this phenomenon is the 
relatively high participation of adult eastern European women in the 
labour force (e.g., around 65% in the Czech Republic and 60% in 
Poland) (Hirose & Czepulis-Rutkowska, 2016). Women are typically the 
primary caregivers for dependent family members (e.g., children and 
older relatives). Therefore, when they cannot provide care due to work, 
their caregiving role is often filled by other nuclear or extended family 
members (Bauer & Österle, 2016). 

4.2. Association between frailty status and social relationship type 

Our findings show that frail older adults in all the European regions 
were more likely to be in Type 1, 2, or 3 than Type 4. Regarding pre- 
frailty, we only found associations between this condition and social 
relationship typology in the northern and central regions. As with 

frailty, pre-frail older adults were more likely to have less active social 
relationship types. A higher likelihood of having ‘poor’ or ‘frequent and 
emotionally close’ among pre-frail or frail older adults is expected. Poor 
health can hinder social participation, especially in activities requiring a 
higher functioning level (Duppen et al., 2020), and conversely, poor 
social relationships can also worsen frailty (Makizako et al., 2018). 
However, our finding that frail older adults were also likely to have 
‘frequent, emotionally close, and supportive’ (Type 3) social relation-
ships was quite unexpected. This shows that frail older adults in this 
group still provided instrumental support to people outside the house-
hold and, in the northern region, participated in sport/social clubs. 

There are two likely explanations for this finding. Firstly, even 
though they were assessed as frail, they may have a lower FI and thus, 
had a better ability to engage in social activity or provide support than 
their counterparts with social relationship Types 1 or 2 (Table A9 in the 
appendix). Secondly, the type of instrumental support they provided 
may not require high physical or cognitive functioning. Further exami-
nation shows that a higher share of frail older people provided help with 
paperwork in the northern region, provided practical household help 
and personal care in the southern region, and provided help with 
paperwork and personal care in the eastern region. In the central region, 
a lower share of frail older adults provided any type of support 
(Table A10 in the appendix). As there was no information about the level 
of support provided, we cannot confirm that frail older people provided 
less rigorous help. However, it is interesting that older adults in the 
southern and eastern regions continue to provide personal care for those 
close to them, even in their frail state. This phenomenon may be related 
to the fact that long-term care service is less available in the southern 
and eastern regions (Fernández-Carro & Vlachantoni, 2019; Hirose & 
Czepulis-Rutkowska, 2016). 

As mentioned earlier, frail older adults were also likely to have 
‘frequent and emotionally close’ or ‘poor’ social relationships. The 
means FI of frail older adults in Types 1 and 2 were similar and higher 
than in Types 3 and 4 (Table A9 in the appendix). Thus, frailty may 
explain the low probability of providing support or participating in so-
cial activities in Types 1 and 2. However, frailty may not determine 
whether older adults had Type 1 instead of Type 2 social relationships. 
Looking at the family structure characteristics, the ‘poor’ social re-
lationships may be related to smaller, on average, family circle (had no 
partner, had no living children, or lived alone) in Type 1 than in Type 2 
(Table A7 in the appendix). These findings suggest that the availability 
of other household members, partners, and child(ren) within or outside 
the household is vital in creating opportunities to have emotional sup-
port and frequent contact. 

Furthermore, it is important to consider how the social relationship 
types may influence future social relationship types and frailty status. A 
previous study has shown that people who lack social relationships may 
be at greater risk of developing frailty (Makizako et al., 2018). Partici-
pation in social activities, social support, and person-to-person contact 
could influence physical health by promoting healthy behaviours (e.g., 
increased physical exercise and adherence to medical treatment) and 
good mental health (Berkman & Krishna, 2014). Also, participation in 
social activities (e.g., visiting friends/relatives, meetings of clubs, and 
volunteer work may benefit older adults’ cognitive performance (Brown 
et al., 2016; Park et al., 2017). 

Thus, the intervention program to address frailty should consider 
assessing both physical frailty and older adults’ social relationships 
(social contacts, participation, and support). Frailty intervention to 
prevent, delay, or reverse frailty in older people typically includes health 
promotion, early detection, clinical management, physical activity 
programmes, nutritional interventions, and cognitive training (Gabro-
vec et al., 2019; Marcucci et al., 2019). In recent years, more frailty 
intervention programmes include assessment and intervention on older 
adults’ psychosocial conditions, such as the availability of social support 
(Daniels et al., 2010; Travers et al., 2019). 

Older adults who are more socially active and have social support 
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reserves they could draw when they need it (Type 4 in our study) tend to 
be younger and healthier. Intervention programs for this group should 
encourage continued active participation in social activity. Older adults 
who are less active (Types 1, 2, and 3 social relationships in our study) 
are often in a pre-frail or frail state of health. They will benefit more 
from frailty intervention programs that also encourage them to be more 
socially active, irrespective of their frailty status, for example, health 
education classes and routine health check-ups in community centres. 
These intervention activities may increase older peoples’ awareness of 
their health status, detect frailty at the early stages, promote physical 
activity and other healthy behaviours (e.g. healthy diets), and foster 
social interactions (Shinkai et al., 2016). 

On the other hand, a more personal approach is more suitable for 
older adults who are unwilling or unable to participate in community 
activity, especially those with poor social relationships (Type 1 in our 
study). The frailty intervention program for them should also aim to help 
them create social connections. They may also have less social support 
reserve. Therefore, intervention programs such as social support ses-
sions in which volunteers or health professionals visit them are suitable 
for frail older people in this group (Luger et al., 2016). 

4.3. Strengths and limitations 

The main strength of this study is its inclusion of a large sample from 
multiple European countries that participated in SHARE. In each 
country, SHARE preparation (e.g., training for data collection, ques-
tionnaire translation) and implementation were conducted according to 
its standard protocols, ensuring data quality and comparability across 
countries. Another strength is the use of LCA to identify types of social 
relationships based on social contact, social support, and social partic-
ipation measures. In doing so, we avoid different interpretations of each 
measure of social relationships (which are interrelated) and provide a 
more holistic picture of the typologies of social relationships among the 
older European population. 

We also acknowledge several limitations of this study. The LCA 
program (doLCA) can handle missing data in the observed variables 
used to create the latent class but not missing data in the covariates. 
Among the eligible sample of the present study (64,531), the rates of 
missing data in the covariates were 10.9% in frailty status, 1.6% in 
household economic status, 0.7% in education level, 0.3% in marital 
status, 0.3% in have living child(ren), and 0.2% in employment status 
variables. Therefore, we had to exclude 8,305 samples with missing data 
in any of those covariates from our analysis. This measure potentially led 
to selection bias. The excluded samples had a higher share of women 
than the study samples (61.3% vs 55.1%) and were older (mean age 72 
± 11.2 vs 67.1 ± 9.6). The excluded samples particularly had a higher 
share of the 80+ age group (29.3% vs 11.9%) (Table A11 in the ap-
pendix). Therefore, our findings may be less representative of the older 
age, especially the older women group. 

The limited number of variables available on social relationships in 
the SHARE data constrained the measures used in this study. The eight 
measures of social relationships included in the LCA only captured social 
support from and for people outside the household. These limited 
measures are problematic in countries with extended families that live in 
the same household and concentrate their support for their family, such 
as in southern Europe. Hence, our measures of social relationships 
cannot capture support provided by family members who live in the 
same household. The four indicators of social participation in this study 
could be regarded as measures of social participation at a higher level as 
they were characterised by ‘doing activities together with a goal’; i.e. 
playing sports, receiving an education, helping others, or contributing to 
society (Levasseur et al., 2010). While these activities have been shown 
to capture social participation well (Howrey & Hand, 2019), Duppen 
et al. (2020) reported that older adults also report spontaneous or 
low-key social participation such as brief contact with a neighbour, 
visiting others, receiving visitors, and receiving help from family or 

professionals, which this study does not capture. These activities were 
more common among frail older adults as a new form of social partici-
pation, replacing higher-level activities (Duppen et al., 2020). It is likely 
that, in this study, those with ‘poor’ social relationships were active in 
low-key social participation. 

Also, the three family structure indicators (i.e., marital status, have 
living child(ren), and live alone) used in this study may have insuffi-
ciently captured the association between family structure and social 
relationship typology in the eastern region. The more specific indicators 
of family structure (e.g., co-residence with children/parents and 
perception of parental and filial obligation norms) may provide a more 
complete picture of how family structure shapes one’s social 
relationships. 

Furthermore, social relationships have been shown to vary by gender 
(McDonald & Mair, 2010). While we could not conduct a 
gender-stratified analysis because of the limited sample size, our eight 
indicators of social relationships were arguably quite general and thus 
likely reflected the social relationships of men and women. Lastly, as our 
study used cross-sectional data, we cannot ascertain the causal associ-
ation between social relationship type and frailty status. Thus, we 
cannot exclude the possibility of reverse causation. 

5. Conclusions 

This study identified four general social relationship types among 
older adults in Europe. The most common type was ‘frequent and 
emotionally close’, in contrast to the ‘poor’ type. Variation across Eu-
ropean regions was observed in the more active types (‘frequent, 
emotionally close, and supportive’/Type 3 and ‘frequent, emotionally 
close, and active’/Type 4). In eastern Europe, those with Type 3 were 
likely to provide and receive instrumental support, and in the central 
region, those with Type 4 were likely to participate in volunteer work. In 
the northern region, those with Type 3 were also ‘active’ (in sport/social 
clubs), while those with Type 4 were not only more ‘active’ but also 
more ‘supportive’ (through volunteering and providing support). 

Being frail was associated with the less active social relationship type 
in all European regions. Pre-frailty was also associated with less active 
social relationships in the northern and central European regions. These 
findings show the need to promote ‘active and supportive social re-
lationships’ among older adults in Europe, especially the pre-frail or frail 
and those with poor social relationships. Intervention programmes 
should be tailored to the different contexts, accounting for regional 
variations in the social relationship types and their relation to frailty and 
the differences in social and family norms and values. There is a need for 
a more in-depth investigation of the macro-level factors to explain 
regional variation in social relationship types. Future studies should also 
assess whether frail older people replace their higher-level social ac-
tivities with less functionally demanding ones. Also, more evidence is 
needed on the causal effect of social relationships on frailty status and 
vice versa, based on longitudinal studies. 
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