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Introduction
In Taiwan, individuals aged 65 and above constitute 
nearly 20% of the older people [1]. In 2017, approximately 
8.97% (288,734) of older non-institutionalized individu-
als lived alone, with a higher likelihood of living alone 
observed among older women (10.7%) compared to men 
(6.9%) in Taiwan [2]. A significant factor contributing to 
women’s tendency to live alone is their longer lifespan 
[3]. Moreover, older men, those without living partners, 
and those lacking male offspring are also more inclined 
to live alone in Taiwan. Older men often prefer to reside 
primarily with their sons, and in cases where they do not 
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Abstract
This study investigated the moderating effect of financial strain or social support on depressive symptoms among 
older people living alone in Taiwan. Data were collected from the “Taiwan Longitudinal Study on Aging (TLSA),” 
which included 1513 participants aged 65 and over, among them, 153 (10.1%) were living alone, while 1360 
(89.9%) were living with others. Measurement tools included the Depression scale (CES-D), financial stress scale, 
social support scale, ADL scale, IADL scale, and stress scale, with Cronbach’s α coefficients were 0.85, 0.78, 0.67, 0.91, 
0.90, and 0.70 respectively. Hierarchical multiple regression was used to examine the moderator effect. The findings 
revealed that (1) Financial strain was found to moderate the relationship between living alone and depressive 
symptoms, acting as a promotive moderator among older men living alone. For older women, financial stress does 
not moderate the relationship between living alone and depressive symptoms. However, financial strain was also 
identified as a significant factor associated with depressive symptoms among older women living alone. (2) Social 
support does not moderate effect on the relationship between living alone and depressive symptoms in older men 
or older women. These results underscore the importance of considering financial stress in mental health policy 
development by government agencies. It is imperative to address the unique challenges faced by older individuals 
living alone, particularly in relation to financial strain, in order to promote their mental well-being.
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have sons, they opt for solitary living instead of cohab-
iting with their married daughters in Chinese culture 
[4–6].

Recent research suggests that living alone is associated 
with higher levels of depressive symptoms among older 
individuals [7–9]. A prevalence rate of 21% (Geriatric 
Depression Score of five or more) has been reported [8]. 
Older people living alone are particularly vulnerable to 
depression. However, gender emerges as a significant risk 
factor for depressive symptoms among older individu-
als living alone [10]. Specifically, older men living alone 
exhibit significantly more severe depressive symptoms 
than older women [11, 12]. Conversely, Chou et al. (2006) 
[4] emphasized that living alone results in higher levels 
of depressive symptoms for older women but not for 
older men. Another analysis revealed that older women 
living alone are more susceptible to depression than the 
general older population [13]. The study demonstrated 
that older women living alone had a higher prevalence of 
depressive symptoms than men (74% vs. 45%), and older 
women exhibited a 1.6-fold greater prevalence of depres-
sive symptoms than men in Taiwan [10]. As suggested by 
Compas et al. (1993) [14], men deliberately mitigate their 
depressive mood by exerting a sense of control over their 
surrounding environment.

Moreover, older individuals who live alone are more 
likely to report feelings of depression. They also become 
physically frail due to aging, and the decline in activity 
and independence may influence depressive symptoms 
[13]. Other risk factors associated with the prevalence 
of depressive symptoms include a higher level of finan-
cial strain, low financial satisfaction, dissatisfaction with 
income, receiving less social support, gender, lower edu-
cation attainment, poorer perceived health, hospitaliza-
tion, more impairment in activities of daily living (ADL) 
or instrumental activities of daily living(IADL), and 
stressful life events [4, 8, 15]. The risk factors for depres-
sive symptoms in older men living alone include educa-
tional level, self-rated health status, and social support 
in Taiwan [10]. Identifying certain significant factors, 
including social support and health indicators, can affect 
and explain the link between living alone and depressive 
symptoms among Chinese older women [4]. Additionally, 
the lack of social support as a risk factor also highlights 
the issue of women living alone in Taiwan [10].

In individuals living alone, depressive symptoms are 
often associated with financial strain in later life. Numer-
ous research analyses have revealed that older people 
living alone, particularly those experiencing higher lev-
els of financial strain, report more depressive symptoms 
[12, 16, 17]. In Taiwan, a higher percentage of older peo-
ple living alone are without a job and lack income [5]. 
According to traditional Chinese values, older individu-
als may feel a sense of pride and gratitude if their adult 

children can provide financial support. They may even 
consider this financial support as an achievement in their 
lives, reflecting successful child-rearing [16]. As such, 
Chinese older people often rely heavily on financial sup-
port from their adult children or children-in-law [5, 16]. 
Children are identified as the primary source of financial 
support and assistance for issues, followed by relatives 
and spouses [18]. Financial strain is consistently identi-
fied as a strong predictor of deteriorating mental health 
among older individuals [19]. Moreover, older individuals 
with low incomes who live alone often experience depres-
sive symptoms [12, 19–22], whereas those whose primary 
source of income is their adult children are more likely to 
report a lower level of depressive symptoms compared to 
those who are not receive such support [16].

Furthermore, the amount of social support received 
by older individuals who live alone is also correlated 
with depressive symptoms. Higher levels of social sup-
port, along with awareness of receiving such support and 
willingness to accept assistance, may decrease the risk of 
experiencing depressive symptoms [23]. In comparison 
to the older respondents living with others, older indi-
viduals living alone often report smaller social networks 
comprised of relatives, and receive less social support 
[4, 5, 18]. Living alone is associated with reduced lev-
els of social support among older individuals in Taiwan 
[5]. Cohen & Wills (1985) [24] and Kivett et al. (2000) 
[25] have also concurred that family members primar-
ily provide most social support. Children are identified 
as the primary source of social support and assistance 
for issues, followed by relatives and spouses among the 
aged population [18]. Lack of social support is prevalent 
among older individuals live alone in Taiwan [5]. At a 
broader level, it can be suggested that a dearth of positive 
social support leads to negative psychological states such 
as depressive symptoms [24]. Both males and females 
among the older population who have limited social 
support exhibit a significantly higher occurrence rate of 
depressive symptoms [10].

Living alone in later life is not inherently a strong risk 
factor for psychological distress [26]. Dean et al. (1992) 
[11] also reported that while living alone is unlikely to 
directly lead to depression, this arrangement does con-
tribute independently, as well as in combination with 
other psychosocial problems, to increased depressive 
symptomatology. Conversely, Hughes & Gove sug-
gested that living alone increases the risk of experiencing 
depressive symptoms, especially when accompanied by 
other issues such as lack of social support, which is often 
associated with advanced age [27]. However, social sup-
port can moderate the association between living alone 
and depressive symptoms among older individuals [28]. 
Nonetheless, when older people experience a decline in 
social connectivity, living alone does increase the risk of 



Page 3 of 13Chen et al. BMC Geriatrics          (2024) 24:646 

depression symptoms. In other words, the lack of ade-
quate social relationships among older individuals who 
live alone can exacerbate depressive symptoms [27].

To date, there have been only a few studies examin-
ing the association between living alone and depressive 
symptoms among older individuals in Taiwan, especially 
concerning observed gender differences in the moderat-
ing roles of social support and financial strain in the link 
between living alone and depressive symptoms. The aim 
of this study is twofold: 1) To understand the impact of 
living alone on depressive emotions from a gender per-
spective and to explore the effects of financial pressure 
and social support on changes in depressive emotions.” 
and 2) To compare gender differences related to whether 
financial strain and social support moderate the relation-
ship between living alone and depressive symptoms.

Methods
Subjects and database
Data for this study were obtained from respondents 
who were community-dwelling Chinese aged 65 years 
and older, selected by the Taiwan Longitudinal Study on 
Aging (TLSA) using a cross-sectional study method. The 
sampling for TLSA used Taiwan’s household registra-
tion data as the sampling frame, employing a stratified 
random sampling method to select probability samples. 
Therefore, TLSA, as a representative sample of the popu-
lation, provides the best approximation of the entire mid-
dle-aged and older population in Taiwan. The sample for 
this study from 2011 is part of the seventh wave of the 
TLSA database, which includes the cohort tracked since 
1989, a supplementary sample representing individuals 
aged 65–81 added, and a supplementary sample repre-
senting individuals aged 58–64 in 1996. A total of 3,727 
individuals were successfully followed up with [29].

The TLSA sample, drawn from the household regis-
ter, utilized a structured questionnaire. The household 
sample did not include couples or multiple individu-
als residing at the same address [30]. All respondents 
who volunteered for the study underwent face-to-face 
interviews. To ensure subject confidentiality, participant 
names were not included, an assigned code was used 
survey completion, editing, and data analysis. ‘Living 
alone’ was defined as a senior citizen residing in a house-
hold without a spouse, children, or other relatives. A 
total of 3,727 interviews were completed, representing a 
response rate of 71.5% (71.5% is equivalent to 2,663 com-
pleted questionnaires, of which 1,150 were from middle-
aged people and 1,513 from older people). This included 
153 older individuals living alone and 1,360 individuals 
who indicated they lived with family or other relatives.

Measures
Depressive symptoms
Depression Scale (CES-D) which is widely used and 
highly reliable in measuring depressive symptoms [31]. 
The short form of the CES-D includes versions such as 
the Iowa (11 questions), Boston (10 questions), Andre-
sen (10 questions), and TLSA (10 questions) [32]. The 
items are scored on a standard 4-point scale from 0 to 
3 in the Iowa format, with the scale representing the 
unweighted sum of the 11 component items, yielding a 
potential range of 0 to 33 in our measurement. Response 
categories include “no,” “rarely,” “sometimes,” and “often/
chronically.” Employing a 1-week time frame allows for 
a larger sample of recent experience. Higher scores on 
the scale indicate more depressive symptoms. A scale 
(alpha = 0.85) is created by summing responses to each 
of the 11 questions in our study. The Iowa version of the 
CES-D has been validated in earlier studies. The internal 
consistence ranged between 0.76 and 0.81 (Cronbach’s 
alpha) in the samples of older people in these studies. As 
illustrated in the Iowa EPESE study (established popula-
tions for epidemiologic study of older people ), a score 
of 10 is used as a cut-off point to define the presence 
depressive symptoms [33].

Financial strain
The independent variable is measured using the financial 
strain scale developed by Wilkinson [19], consisting of 
two items. The first item assesses the difficulty in meet-
ing monthly payments, with response categories rang-
ing from 1 “not at all difficult” to 4 “completely difficult.” 
The second item evaluates satisfaction with one’s current 
financial situation, with response categories ranging from 
1 “completely satisfied” to 5 “not at all satisfied”. Higher 
total scores indicate greater financial strain. In a previ-
ous study, not TLSA, the scale computed from these two 
items showed internal consistency ranging between 0.79 
and 0.81 [19]. In our study, the Cronbach alpha coef-
ficient of the scale differed from that of the individual 
items. Therefore, both items were standardized to T 
score (T score = Z score × 10 + 50), resulting in a Cron-
bach α coefficient value of 0.78.

Social support
The social support scale comprises three questions: 
(1) the extent to which respondents can discuss sen-
sitive matters with friends, (2) their satisfaction with 
the amount of time spent doing so, and (3) the extent 
to which they can turn to a friend for help in making 
an important decision [34, 35]. The first two items are 
scored on a standard 5-point scale from 1 to 5, while 
the last item is scored on a 4-point scale ranging from 1 
to 4. Higher total scores indicate greater social support 
received. The Cronbach’s alpha of this standardized T 
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score for the social support scale in the present sample 
is 0.67.

Activities of Daily Living (ADL)
The ADL checklist is a composite index comprising the 
following conditions: bathing, dressing, eating, trans-
ferring from bed to chair, moving around the house, 
and using the toilet, all of which are common activi-
ties for older individuals living alone. Response catego-
ries range from 0 “not at all difficult” to 3 “completely 
difficult (reverse-coded).” Higher total scores indicate 
greater ability in activities of daily living. Exploratory 
factor analysis was conducted on the six items using 
principal components. The Kaiser-Meyer-Olkin (KMO) 
measure indicated that the sample was adequate for 
analysis (KMO = 0.88, indicating meritorious adequacy) 
[36]. Bartlett’s test of sphericity (χ2 (15) = 7805.54, 
p = .000 < .05) suggests that the correlation coefficients 
among all items are sufficiently large to conduct explor-
atory factor analysis, resulting in the extraction of only 
one factor (total variance = 72.24%). The internal consis-
tency of the ADL checklist was 0.91.

Instrumental Activities of Daily Living (IADL)
IADLs are assessed using the tools developed by Lawton 
and Brody [37]. These items include shopping, financial 
management, traveling by public transportation, house-
work, using the phone, cooking, responsibility for own 
medications, and laundry. Responses to these items are 
ordered according to a Guttman scale, ranging from ‘‘no 
difficulty’’ (0) to ‘‘unable to’’ (3), with high scores indi-
cating greater disability. After score conversion, higher 
total scores indicate higher ability in instrumental activi-
ties of daily living. Exploratory factor analyses were con-
ducted on eight items using principal components. The 
Kaiser-Meyer-Olkin (KMO) measure indicated that the 
sample was adequate for analysis (KMO = 0.91, indicat-
ing marvelous adequacy) [36]. Bartlett’s test of sphericity 
(χ2 (28) = 7894.20, p = .000 < .05) implies that the correla-
tion coefficients among all items are sufficiently large 
to conduct exploratory factor analysis, resulting in the 
extraction of only one factor relates to the scale (total 
variance = 61.29%). The Lawton and Brody instrumental 
activities of daily living scale show high internal consis-
tency (Cronbach’s alpha of 0.90).

Receiving stress
Six sets of objective indicators were used to examine 
stressful well-being: (a) self-health, (b) self-work, (c) 
health of family or children, (d) work of family or chil-
dren, (e) marital status of family or children, and (f ) 
relationship with family members (e.g., tension, conflict, 
etc.). Four response categories were provided for each 
item: never (0), sometimes (1), fairly often (2), and very 

often (3). Higher total scores indicate higher perceived 
stress. Results from exploratory factor analysis indicate 
a Cronbach α of 0.70, a KMO measure of 0.77 indicat-
ing middling adequacy, and Bartlett’s spherical evalua-
tion showing a significant difference (χ2 = 1527.38, df = 15, 
p = .000 < .05).

Other variables
The demographic data collected include gender, age, level 
of education, ethnicity, residence, and hospitalization. 
The variable ”hospitalization” is used to determine if the 
participant’s resided in a hospital at any time during the 
past year. Additionally, the participant’s self-rated health 
status is assessed using the following single-item inter-
view question: “Compared with your health 1 year (or 2 
years) ago, would you say that your health is better, the 
same, or worse now than it was then [38]? 

Additionally, among age (1 = 75 and older; 0 = 65–74), 
education (1 = elementary school and below; 0 = other-
wise), ethnic groups (1 = Minnan people; 0 = otherwise), 
and residential area (1 = north; 0 = otherwise) were repre-
sented using binary measures in the hierarchical multiple 
regression.

Statistical analysis
This study utilized data from the Taiwan Longitudinal 
Study on Aging for a cross-sectional secondary analy-
sis. All analyses were performed using SPSS 25.0. Char-
acteristics of older individuals, including depressive 
symptoms, financial strain, social support, activities of 
daily living, and stress perception, were compiled and 
analyzed.

Hierarchical multiple regression tests were conducted 
to examine the moderating effect. Participants were fur-
ther categorized by gender to investigate the differing 
effects of financial strain and social support as modera-
tors of the relationship between living alone and depres-
sive symptoms in older individuals.

Multi-collinearity occurs when there is a correla-
tion between predictors (i.e., independent variables) in 
a model, which can adversely affect regression results. 
The variance inflation factor (VIF) estimates how much 
the variance of a regression coefficient is inflated due to 
multi-collinearity in the model. Multi-collinearity refers 
to a situation in which two or more explanatory vari-
ables in a multiple regression model are highly linearly 
related. The variance inflation factor (VIF) values were 
calculated, and the values for all four models ranged from 
1.016 to 1.258 in the men’s model and from 1.017 to 1.331 
in the women’s model (all values were below 10), indicat-
ing the absence of harmful collinearity. These values indi-
cate that accurately the contribution of predictors to the 
model is not difficult.
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Results
Details of the characteristics of all samples can be found 
in Table  1. The majority of participants were male 
(55.3%), very old (80+) individuals (28.5%), had attained 
elementary school education or below (69.7%), identi-
fied as Minnan people (69.2%), and resided in southern 
Taiwan (35%). Most participants lived with their fami-
lies (89.9%, n = 1360) while the rest lived alone (10.1%, 
n = 153). Respondents reported having poor (47%) or fair 
(48%) self-rated health status and were mostly non-hos-
pitalized (82.9%). The final sample consisted of 836 men 
and 677 women. Initially, 10.1% of the older individuals 
chose to live alone.

A gender comparison of older individuals living alone 
or with others is presented in Table  2. The analysis 
showed no significant differences between respondents 
living alone and those living with others in terms of resi-
dential area, self-rated health status, hospitalization, ADL 
(Activities of Daily Living), IADL (Instrumental Activities 
of Daily Living), stress levels, and financial strain among 
all older individuals, both men and women. However, sig-
nificant differences were observed in the percentages of 
respondents in various categories including gender, age, 
education, and ethnic groups between those living alone 
and those not living alone among all older individuals. 
Additionally, significant differences were noted in the 
mean scores of social support and depressive symptoms 
between the two groups among all older individuals. In 
the male sample, differences were found in terms of eth-
nic groups, social support, and depressive symptoms. 
Futhermore, statistics revealed significant differences 

between respondents living alone and those living with 
others in terms of age and depressive symptoms among 
female older individuals.

Older individuals resided with a family member 
reported a higher frequency of social support compared 
to those who lived alone, among all older individuals and 
men. As anticipated, individuals living alone reported 
significantly more depressive symptoms than those 
cohabiting with a family member, among all older indi-
viduals, both men and women. Conversely, the percent-
age of individuals experiencing depression (based on 
an Iowa EPESE score of 10 or above) was 21.1% (n = 15) 
among men and 34.1% (n = 28) among women, with a 
total of 28.1% (n = 43) of older individuals living alone in 
this study.

Moderating effect of financial strain and social support
Based on the recommendations of Cohen and Cohen 
(1983) [39], a hierarchical regression model was 
employed to examine the moderating effect in the rela-
tionship between living alone and depressive symptoms, 
as depicted in Table  3, and 4. In our initial analysis to 
control for the effects, the CES-D score was regressed 
hierarchically on age, education, ethnic groups, residen-
tial area, self-rated health status, ADL, IADL, hospital-
ization, and stress perception.

In this study, 9 control variables were analyzed in 
Model 1, and living alone additionally added to Model 2. 
Model 3 includes further analysis incorporating financial 
pressure and social support, while Model 4 incorporates 
two interaction terms: one for living alone and financial 
pressure, and another for living alone and social support, 
alongside the existing variables from the previous mod-
els. Additionally, the same steps were followed for older 
women, as shown in Table 4.

Regression results for older men
Living alone was found to have a positive and signifi-
cantly influence on depressive symptoms, as indicated by 
the β value from Model 2 (β = 0.130, p < .001). In Model 
4, the results show that both living alone (LA), financial 
strain and social support (SS) were significant predic-
tors of CES-D (β = 0. 081, p < .01; β = 0. 164, p < .001; β= 
-0.257, p < .001), respectively. When interaction terms 
(LA × FS) were included, the interaction variables dem-
onstrated a significant impact on depressive symptoms 
(β = 0.076, p < .05). Futhermore, the results indicated that 
the effect of LA on CES-D scores was more pronounced 
among respondents with higher levels of financial strain 
(FS) compared to those with lower levels of FS. It is evi-
dent that financial strain moderates the relationship 
between living alone and depressive symptoms for older 
men. To visualize this relationship, we plotted the asso-
ciation between living alone and depressive symptoms 

Table 1 Characteristics of the older people (n = 1513)
Variables n % Variables n %
Gender Residential area
 Male 836 55.3  North 443 29.3
 Female 677 44.7  Central 503 33.2
Age (years)  South 530 35.0
 65–69 424 28.0  East 37 2.5
 70–74 392 25.9 Living alone
 75–79 266 17.6  Yes 153 10.1
 80 and above 431 28.5  No 1360 89.9
Education Self-rated health 

status
Elementary school and 
below

 1054  69.7  Poor 711 47.0

 Fair 726 48.0
 Junior high school 171 11.3  Good 76 5.0
 Senior high school 221 14.6 Hospitalization
 University and above 67 4.4  No 1255 82.9
Ethnic groups  Yes 258 17.1
 Minnan people 1047 69.2
 Hakka people 253 16.7
 Waishengren 201 13.3
 Other 12 0.8
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for high (1 SD above the mean) and low (1 SD below the 
mean) levels of Financial Strain [40]. And Our research 
findings indicate that the mean score of Financial Strain 
plus one standard deviation is -0.07 + 1.77 (M + 1SD), and 
the mean score of Financial Strain minus one standard 
deviation is -0.07–1.77 (M − 1SD). The graph illustrates a 
stronger association between living alone and depressive 
symptoms for older men reporting high levels of financial 
strain compared to those reporting low levels of financial 
strain. The corresponding output is presented in Fig. 1.

When the variables of financial pressure and social sup-
port were added to Model 3, the explained variation of 
overall depressive emotions improved, with the adjusted 
R-squared reaching 0.435. The financial pressure variable 
showed a positive and significant effect, while the social 
support variable demonstrated a negative and signifi-
cant effect. This indicates the meaningfulness of includ-
ing financial pressure and social support variables in 
this model. The analysis of Model 3 indicates that when 
considering the impact of control variables and the influ-
ence of living alone on depressive emotions, financial 
stress also exerts a significant positive predictive effect 
on depressive emotions (β = 0.191, p < .001), while social 
support has a significant negative predictive effect on 
depressive emotions (β= -0.267, p < .001). In other words, 
individuals experiencing high financial pressure are asso-
ciated with intense depressive emotions, whereas those 
with strong social support tend to experience milder 
depressive emotions.

In Model 4 of Table  3, after considering the effects 
of control variables, living alone, financial stress, and 
social support on depressive emotions, financial stress is 
found to moderate the relationship between living alone 
and depressive emotions, while social support does not 
exhibit a moderating effect. The interaction between 
living alone and financial stress has a significant posi-
tive predictive effect on depressive emotions (β = 0.076, 
p < .05), indicating that financial stress strengthens the 
relationship between living alone and depressive emo-
tions. To further understand this interaction, this study 
follows the approach of Aiken and West [40] and divides 
financial stress into high and low groups based on one 
standard deviation above/below the mean. Generally, for 
older men living alone, when financial stress is higher, the 
impact of living alone on depressive emotions is stronger, 
whereas when financial stress is lower, the impact of liv-
ing alone on depressive emotions is milder [41].

Regression results for older women
The analysis results for Model 6, excluding the impact 
of control variables on depressive emotions, show that 
living alone has a significant positive predictive effect 
on depressive emotions (β = 0.104, p < .01). After adding 
the variables of financial pressure and social support to 
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Table 3 Financial strain and social support as a moderator in the relation between living alone and depressive symptoms: regression 
results for older men (n = 836)

CES-D
Model 1 Model 2 Model 3 Model 4

Controls
 Age (1 = 75 and older) 0.057 0.050 0.064* 0.068*
 Education (1 = Elementary school and below) 0.050 0.039 0.000 0.005
 Ethnic groups (1 = Minnan people) − 0.041 − 0.039 − 0.011 − 0.011
 Residential area (1 = North) 0.016 0.015 0.005 0.003
 Self-rated health status − 0.114*** − 0.107*** − 0.078** − 0.078**
 ADL 0.050 0.053 0.052 0.050
 IADL − 0.210*** − 0.220*** − 0.198*** − 0.197***
 Hospitalization 0.038 0.034 0.037 0.032
 Receiving stress 0.476*** 0.481*** 0.359*** 0.362***
Independent variable
 Living alone (LA) 0.130*** 0.092** 0.081**
Moderator
 Financial strain (FS) 0.191*** 0.164***
 Social support (SS) − 0.267*** − 0.257***
Interaction
 LA × FS 0.076*
 LA × SS − 0.022
F-test 41.711*** 40.436*** 54.607*** 47.894***
Adjusted R2 0.305 0.321 0.435 0.440
Note. *p < .05, **p < .01, ***p < .001

Table 4 Financial strain and social support as a moderator in the relation between living alone and depressive symptoms: regression 
results for older women (n = 677)

CES-D
Model 5 Model 6 Model 7 Model 8

Controls
 Age (1 = 75 and older) 0.102** 0.083* 0.057 0.051
 Education (1 = Elementary school and below) 0.016 0.016 − 0.011 − 0.012
 Ethnic groups (1 = Minnan people) 0.007 0.002 − 0.003 0.001
 Residential area (1 = North) 0.031 0.038 0.008 0.013
 Self-rated health status − 0.156*** − 0.151*** − 0.144*** − 0.145***
 ADL − 0.051 − 0.042 − 0.054 − 0.054
 IADL − 0.138** − 0.154** − 0.152** − 0.153**
 Hospitalization 0.043 0.043 0.053 0.054
 Receiving stress 0.445*** 0.446*** 0.344*** 0.343***
Independent variable
 Living alone (LA) 0.104** 0.080** 0.065*
Moderator
 Financial strain (FS) 0.117** 0.096**
 Social support (SS) − 0.280*** − 0.260***
Interaction
 LA × FS 0.060
 LA × SS − 0.060
F-test 35.268*** 33.215*** 41.655*** 36.693***
Adjusted R2 0.313 0.323 0.419 0.425
Note. *p < .05, **p < .01, ***p < .001
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Model 7, the explained variation of overall depressive 
emotions has improved, with an adjusted R-squared of 
0.419. The financial pressure variable shows a positive 
and significant effect, while the social support variable 
demonstrates a negative and significant effect, indicat-
ing the meaningfulness of including these variables in the 
model. On the other hand, the analysis of Model 7 reveals 
that when considering the effects of control variables 
and the influence of living alone on depressive emotions, 
financial stress also exhibits a significant positive pre-
dictive effect on depressive emotions (β = 0.117, p < .01), 
while social support has a significant negative predictive 
effect on depressive emotions (β= -0.280, p < .001). Model 
8 in Table 4 demonstrates that neither financial stress nor 
social support exhibits moderating effects.

Discussion
The sample data for this study comes from the ‘Taiwan 
Longitudinal Study on Aging (TLSA)’ database. This 
database uses household registration data as the sam-
pling framework. Stratified random sampling was used 
to select probability samples, ensuring comprehensive 
representation of the older population in Taiwan. Addi-
tionally, the database features strict quality control in 
survey operations and data processing, employs a longi-
tudinal study design with a fixed sample group, does not 
use replacement samples in case of participant migration, 
and maintains a high follow-up rate of over 80% [42]. The 
study found that 10.1% of older people lived alone and 
28.1% exhibited symptoms of depression. These propor-
tions closely align with the figures of 11.6% for older peo-
ple living alone [2] and 27.04% for depression prevalence 
[43] reported in Taiwan’s official long-term tracking sur-
veys. This demonstrates that the study sample is highly 
representative.

Living alone carries a more negative stigma in Chinese 
communities compared to Western communities [44]. 
The findings of this study indicate that among all older 

samples in the database, 10.1% of the older individuals in 
Taiwan were living alone. Official statistics and scholarly 
data indicate that the average percentage of older indi-
viduals opting for living alone in Taiwan over the past 
27 years is 11.6% [2, 45]. In Japan, 15% of older individu-
als were living alone in 2005 [46], with rural communi-
ties showing a higher rate at 16.3% [17]. Similarly, in 
Myanmar, Vietnam, and Thailand, one-tenth of the older 
people chose to live alone [41]. Therefore, the data are 
relatively consistent. According to the Korea Institute for 
Health and Social Affairs (KIHASA) [47], 23% of Korean 
older adults are living alone, among whom 81.9% are 
female, indicating a higher proportion of Korean older 
females living alone compared to other living arrange-
ments. Regarding the gender distribution of those choos-
ing to live alone, the results of this study show that 
females (53.6%) outnumber males (46.4%), a trend consis-
tent with other research findings from Taiwan [2], Japan 
[17], South Korea [12], Vietnam [48], the United States 
[3], and the United Kingdom [49]. This can be attributed 
to the global phenomenon of women having a longer life 
expectancy than men and the higher likelihood of older 
women being divorced, unmarried, or widowed [3, 50]. 
Furthermore, Chen (2021) [51] also identified three main 
reasons for older people living alone: (1) Women hav-
ing longer life expectancies on average. (2) The aging of 
the baby boomer generation. (3) The declining trend of 
married couples, resulting in an increased proportion of 
divorce or widowhood significantly impacting older indi-
viduals living alone. Additionally, in countries with better 
economic development, individuals are more capable of 
affording the choice of older individuals living alone.

Returning to the topic of depressive emotions, the 
results of this study indicate that 28.1% of older indi-
viduals living alone experience depressive emotions. In 
a specific administrative district in Taipei City, 36.7% of 
older individuals living alone were found to have depres-
sive emotions [52]. In Japan, 31.8% of older individuals 
living alone reported experiencing depressive emotions 
[17]. Wilson et al.‘s study (2007) [8] found that the preva-
lence of depressive emotions among older individuals 
living alone in the United Kingdom was 21%. In com-
parison, the results of this study demonstrate lower rates 
of depressive emotions across all cases, except for the 
United Kingdom. As older individuals experience physi-
cal decline, their children grow up and leave home, they 
retire, and withdraw from various roles, feelings of loneli-
ness are more likely to arise, thus leading to the develop-
ment of depressive emotions [43, 53].

Regarding depressive emotions among male and female 
older individuals living alone, the descriptive statistics in 
this study (21.1% for males and 34.1% for females) indi-
cate that older women have a higher level of depressive 
emotions than older men. This finding is consistent with 

Fig. 1 Interaction effect between living alone and financial strain on de-
pressive symptoms (older men). Note. Low financial strain = M-1SD= -0.07-
1.77, High financial strain = M + 1SD= -0.07 + 1.77, 95% confidence interval 
of financial strain = 0.31 to 0.68
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the research of Lin & Wang (2011) [10], where a higher 
percentage of depressive symptoms was found in women 
compared to men (74% vs. 45%) [10]. This also aligns with 
the findings of many researchers who emphasize that 
older women were more prone to depression, consistent 
with the results of this study [10, 13]. However, Fukun-
aga et al. (2012) [17] had a different finding, they found 
that the prevalence of depressive emotions among older 
individuals living alone in Japan was 34.8% for men and 
31.3% for women. Lee & Hong (2016) [13] also point out 
that older women living alone were vulnerable to certain 
elements of depression, 38.1% of Korean older women 
and 43.7% older adults living alone have depressive symp-
toms [47]. Studiesand New York have also found similar 
results, suggesting that older men are more susceptible 
to depression than older women [11, 12]. Furthermore, 
Chou et al. [4] pointed out that male older individuals liv-
ing alone and those living with others have the same level 
of risk for depressive emotions, while female older indi-
viduals living alone are more likely to experience depres-
sive emotions than their counterparts living with others.

Golden et al. (2009) [54] suggested that feelings of lone-
liness are a leading cause of depressive emotions in older 
women living alone, and loneliness can increase the risk 
of depression [55]. On the other hand, older men living 
alone often enjoy solitude and are more likely to engage 
in satisfying social activities and connections based 
on their personal needs, contributing to self-growth 
through unhindered pursuit [56]. Therefore, older men 
living alone may deliberately use active participation in 
activities in their surroundings to shift their depressive 
emotions [14], and, overall, they are satisfied with their 
solitary lifestyles [56]. The gender differences in geriatric 
depression warrant further investigation.

Regardless of whether it pertains to the male older 
individuals, or female older individuals, living alone has 
a significant positive predictive effect on depressive emo-
tions, indicating that individuals living alone are more 
likely to experience depressive emotions. Those living 
alone endure greater psychological stress and distress 
compared to those living with others [41]. Fukunaga et 
al. (2012) [17] and Wilson et al. (2007) [8] also found a 
significant association between living alone and depres-
sive emotions, consistent with the results of this study. 
Furthermore, many researchers have suggested that 
older individuals living alone have a higher prevalence 
of depressive emotions [4, 9]. However, Iliffe et al. (1992) 
[49] reported different findings, indicating that individ-
uals living alone are not necessarily at a higher risk for 
depression and that their life satisfaction may be higher 
than that of non-living alone individuals. Nevertheless, 
older individuals living alone may be more susceptible to 
feelings of isolation and a loss of self-esteem, leading to 
depression [8]. Among all psychological issues affecting 

older individuals, depression is the most closely related 
risk factor to suicide [57]. Therefore, the issue of older 
individuals living alone and their emotional and psy-
chological well-being, particularly regarding depression, 
warrants further attention and research.

Tsao and Hsieh (2014) [58] argue that older adults 
without a stable salary income may experience increased 
financial or economic pressure. Ku’s study (1997) [59] 
also found that the poverty situation among older indi-
viduals in Taiwan is more severe compared to other age 
groups, and there is a high correlation between the pres-
sure of economic scarcity and depressive symptoms [60–
62]. This study demonstrates that regardless of whether 
it pertains to the male older individuals, or female older 
individuals, financial stress significantly predicts depres-
sive emotions. This finding is consistent with the positive 
correlation between financial stress and depressive emo-
tions as mentioned by Krause et al. (1998) [63]. Moreover, 
an increase in financial stress among older individuals 
living alone is associated with a corresponding increase 
in depressive emotions [17]. Numerous scholars have 
also corroborated that financial stress can lead to depres-
sive emotions [12, 19–22]. However, there is a contrast-
ing viewpoint suggesting that financially independent 
older individuals living alone are more likely to exhibit 
symptoms of depression compared to other older indi-
viduals [16].

Furthermore, the results of this study reveal that social 
support has a significant negative predictive effect on 
depressive emotions for both male and female older indi-
viduals. These findings are consistent with the research 
of Chi and Chou (2001) [23] and Cohen and Wills (1985) 
[24], who highlighted a negative correlation between 
social support and depressive symptoms. The absence of 
positive or adequate social connections can contribute 
to negative depressive outcomes [64], underscoring the 
role of social support as a preventive and protective fac-
tor against depressive emotions among the older people 
[23, 65]. Essentially, the social support received by older 
individuals living alone demonstrates limited impact on 
depressive emotions [63] and is less effective in alleviat-
ing depressive emotions [28].

Financial stress exerts an enhancing (positive) moder-
ating effect on the correlation between living alone and 
depressive emotions among male older individuals. Stud-
ies have validated that higher levels of financial stress 
correspond to an increased likelihood of older individu-
als living alone experiencing depressive emotions [11, 
17]. In South Korea, older individuals living alone with 
low income have reported experiencing depressive emo-
tions and are at a higher risk of depression [12]. Similarly, 
in Hong Kong, there exists a positive correlation between 
financial stress among older individuals living alone and 
depressive emotions [4], with heightened financial stress 
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elevating the probability of depression [66]. Tsao and 
Hsieh (2014) [58] also made similar observations, sug-
gesting that older individuals who were initially not prone 
to depression exhibited significant differences in depres-
sive tendencies under various levels of economic scarcity, 
with those facing financial challenges showing a higher 
propensity towards depressive tendencies. This indicates 
that both financial stress and economic scarcity have an 
impact on the depression of older adults, particularly 
when they lack stable income and must rely on depleting 
savings or borrowing money from family and friends to 
sustain their livelihoods [58], which further affects their 
mental well-being. In contrast, the interaction is some-
what stronger in older men and economic stress does not 
seem to moderate the relationship between living alone 
and depressive symptoms in older women. Lin & Wang 
(2011) [10] pointed out that in early Taiwanese society, 
women’s traditional roles included managing household 
affairs and caring for the family. The economic burden of 
the family was the responsibility of men, which may not 
increase the risk of depressive symptoms among women. 
Perry & Johnson (1994) [67] also noted that older women 
are more likely to seek assistance from family and friends 
to access resources, whereas older men are less likely 
to want to be seen as needing help. For them, econom-
ics is about courage and capital, which may explain why 
economic stress is an important moderating factor only 
among older men, but not observed as a potential cause 
among older women.

Furthermore, research by Dean et al. (1992) [11] has 
shown that when older individuals live alone and have 
other co-existing psychological issues, it significantly 
increases the risk of depressive emotions. In Taiwan, 
older individuals living alone typically lack income from 
employment [5]. While some may receive government 
assistance or retirement benefits, they often face the bur-
den of rising expenses and the challenges of navigating 
a difficult financial environment. This firsthand experi-
ence of the social and economic hardships encountered 
by older individuals living alone is commonly referred to 
as “walking in someone else’s shoes,” and it is only when 
older individuals live alone and confront financial stress 
that they truly comprehend the difficulties involved. 
When older individuals living alone encounter financial 
stress, they may also undergo a cascade of depressive 
emotions, such as “loss of appetite, sleep disturbances, 
and mood fluctuations,” particularly as they perceive 
the stressors intensifying. While older individuals liv-
ing alone and maintaining connections with society may 
not necessarily face social isolation or adaptability issues. 
However, concurrent research indicates that living alone 
does indeed increase the risk of experiencing depres-
sive emotions, particularly when other challenges arise 
among older individuals. In essence, living alone does 

not always lead to social isolation or coping difficulties, 
especially when social connections are preserved. How-
ever, when older individuals encounter other problems, 
living alone does indeed elevate the risk of experiencing 
depressive emotions.

Conclusions & suggestion
With the innovation of medical technology and the 
prevalence of health promotion trends, the global pop-
ulation is aging, with variations in the pace of aging. It 
is expected that by the end of the 21st century, popula-
tions worldwide will have aged significantly. Modern 
older individuals have a diverse range of living choices, 
and the decision to live alone is influenced by various 
factors. However, at this stage, the choice of living alone 
is no longer associated with the negative stereotypes of 
the past. On the contrary, for some older individuals, liv-
ing alone marks the beginning of a positive experience of 
renewed life. It represents autonomy and freedom from 
interference in daily life. It empowers individuals to make 
decisions about meal times, bedtime, and other aspects 
of life without having to accommodate the needs and 
restrictions of cohabitants. Living alone allows individu-
als to focus on themselves and provides the freedom to 
move at their own pace in terms of time and space. In 
fact, those who live alone often compensate by becom-
ing more socially active and frequently enjoy the vibrant 
atmosphere of urban life, where high numbers of single-
tons partake in a thriving public culture.

For older individuals living alone in Taiwan, “having 
money” is more important than “having company.” The 
results of this study confirm that financial stress among 
older individuals living alone serves as an enhancing 
moderating factor for depressive emotions. It also reflects 
that while living alone increases the risk of depression 
to some extent, additional financial support can allevi-
ate depressive symptoms in older men. Many previous 
studies align with the findings of this study, demonstrat-
ing the association between living alone and depressive 
emotions and the impact of financial stress on depressive 
emotions. Therefore, the financial stress experienced by 
older individuals living alone is strongly validated as an 
important moderating factor for depressive emotions. 
Gender differences are also one of the focuses of this 
study. Although in early Taiwanese society, the financial 
burden of the family was the responsibility of men, and 
women often played traditional roles in managing house-
hold chores and acting as family caregivers, whether this 
would lead to older women being more prone to develop-
ing depressive symptoms is also worth further investiga-
tion and exploration.

Another significant finding of this study is that the 
social support received by older individuals living alone 
may not significantly improve their depressive emotions. 
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In other words, financial support is more critical for 
older individuals living alone compared to social sup-
port. As the saying goes, “Money isn’t everything, but 
without it, you can’t do anything,” which is aptly demon-
strated in this study. It is hoped that the government will 
focus more on older welfare policies in the future, tak-
ing into account the financial stress and gender-related 
issues of older individuals living alone. These findings can 
be incorporated into “mental health intervention poli-
cies,” providing a deeper understanding of the nuances 
of financial stress in older individuals living alone and 
allowing for the implementation of relevant support and 
welfare policies for the older. It is recommended that 
future research delve into the themes of assessing the 
needs related to financial stress and gender issues among 
older individuals living alone. This would provide policy-
makers with valuable insights to formulate policies that 
truly benefit the older and offer practical recommenda-
tions for policy development.

Although this study strives for a comprehensive 
research design, it still has the following limitations. 
This study adopted six variables from the literature and 
self-developed three demographic variables as control 
variables, which were controlled in the study. How-
ever, apart from these, other variables that may have an 
impact could not be controlled, leaving some aspects 
not fully addressed. Therefore, the results of this study, 
which are specific to older individuals living alone, can-
not be extrapolated to other populations of individuals 
living alone. Finally, the results of this study can only be 
inferred to the older individuals living alone in this data-
base and cannot be extended to other groups of older 
individuals living alone. Living alone serves not just as 
an exposure factor but also as a matter of choice. Indi-
viduals experiencing more pronounced depressive symp-
toms might opt for solitary living or encounter challenges 
cohabiting with others. Given the cross-sectional nature 
of this study and the potential for reverse causality from 
depressive symptoms to living arrangements, the find-
ings presented merely signify a statistical correlation, not 
causation.
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