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Abstract

Family resilience is the capacity of a family to mitigate adversity using its resources, struc-
ture, and internal connections. In rural China, where sustainable livelihoods are changing
rapidly because of urbanization and migration, it is not clear how family resilience interacts
with sustainability of livelihoods. This study of rural Chinese families classifies individ-
ual’s perceived family resilience and discusses how sustainable livelihoods influence this
classification. A multilevel survey of rural families reveals three categories of perceived
resilience in families: perceived optimistic families, perceived cooperative families, and
perceived pessimistic families. Sustainable livelihoods, including natural, social, finan-
cial, and human capitals, have significant impacts on this classification of perceived family
resilience. We conclude that rural families in China vary in their levels of family resilience,
and the more physical and financial capital they have, the more internal cooperation there
is within families. The more natural and traditional social capital families have, the less
internal cooperation there is within families. The more human resources families have, the
more resilience they have.
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1 Introduction

Family resilience is the capacity of a family to survive under adversity as a function of
family resources, family structure, and within-family connections (Walsh 2003). Families
that experience the risk of natural disasters use resilience to acquire necessary resources,
adapt to changes, and therefore operate sustainably (Gallopin et al. 2006). Family resilience
also includes the family’s ability to deal with social challenges. In China, families are con-
fronted with rapid social and economic change during which they need more resilience to
acquire resources and survive. The first change is that the Chinese traditional family, where
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more than two generations live together, has become smaller after 40 years of the national
family planning strategy. In 2017, 67.6% of families had only three or fewer members, indi-
cating that China’s traditional pattern of large families, with concentrated residence and
coordinated resistance against the risk of adversity, has changed (Yang and Mukhopadhaya
2017). Another change is that family members have become more financially independent
over the past 40 years of economic reform. Compared to couples who are used to living
under a planned economy, with urbanization and marketization young couples now acquire
financial support from the financial system and are less likely to share financial resources
with parents or siblings (Jiang et al. 2012). Because of their financial independence and
smaller size, families in today’s China are less likely to acquire support from traditional
family ties. As a result, the core family has become more essential as a source of support
for families facing adversity (Li et al. 2016).

Compared to urban families, livelihoods of rural families in today’s China are more
vulnerable, which entails that families have fewer resources and less capacity to improve
their living conditions (Li et al. 2012; Zhang 2016). Compared to urban families whose
stability and sustainability is supported by companies, individual businesses, and urban
welfare, rural families in China survive by constructing livelihoods that utilize resources
from the natural environment, physical facilities, and social networks (Li et al. 2012).
Compared to urban income, the income from rural livelihoods is lower, so that rural fami-
lies have less money, less social capital, and fewer opportunities for education and social
class improvement (Yang and Mukhopadhaya, 2017). This disadvantage is increasing with
today’s urbanization and rural-urban migration in China. In the last 40 years, rural Chi-
nese families have decreased their dependence on natural capital replacing this with urban
labor income from rural-urban migration, which has become the major source of income
for rural families (Li et al. 2012). However, most families fail to improve their resilience
because they give up traditional rural resources and rely instead on labor income, which is
also needed for survival in the urbanized rural society (Wang and Tian 2014). In addition,
rural families in today’s China have hollowed out due to rural-urban migration. In tradi-
tional rural society without frequent migration, labor from within the extended family, as
well as local social ties, have been important contributors to resilience when families strug-
gle with natural disasters and social transitions (Chen and Korinek 2010). In today’s China,
however, rural families obtain less resilience from family members and local social ties
because young rural residents usually migrate to cities (Wang and Tian 2014).

Studies on family resilience have concluded that resilience comes from family resources,
including economic, social, and human (Wen and Hanley 2015; Taylor and Distelberg
2016; Vesely et al. 2017). Assessment of rural family resources incorporates sustainable
livelihoods including natural capital, physical capital, social capital, financial capital, and
human capital into an index of family resources that can contribute to the family’s survival
(Li et al. 2012). First, even though rural families are less likely to increase their income
from natural resources, such as farmland, these resources still supply much of their basic
food needs since income from urban labor of rural migrants is unstable (Chen and Korinek
2010). Second, housing conditions and facilities reflect how rural families may take advan-
tage of physical resources to be resilient when confronted with floods, earthquakes, and
medical problems (Abbas et al. 2018; Zhang 2016; Jiang et al. 2012). Third, rural families
that have members who migrated have fewer social ties to their local rural communities
but rarely form social ties with the urban communities; they still use rural social relation-
ships as key supports when they need help (Wen and Hanley 2015). The other two capitals
that are essential for rural families to survive are financial and human resource capitals. In
urbanized and industrialized rural society, families significantly increase savings because
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they not only need funds for food and housing but also for improving their children’s edu-
cation, their living status, and the value of their individual labor (Chen and Korinek 2010).
With respect to human capital, even though rural families have fewer people in residence
and are less resilient in the face of sudden accidents, family members must still be relied
on because there are fewer public services available in rural communities (Huang 2018). In
summary, a rural family’s sustainable livelihood may contribute to family resilience.

Previous studies have used scales to compare the status of family resilience across the
globe, including China. These studies either assess a total score of resilience or score vari-
ous dimensions of resilience, but ignore how basic family livelihoods affect the distribution
of dimensional scores, which may reveal how family resilience is distributed into catego-
ries (Kaya and Arici 2012; Rocchi et al. 2017; Chew and Haase 2016; Isaacs et al. 2018).
Studies of China must consider the current rural context, in which rural families experi-
ence urbanization and migration, and may have different types of resilience due to sig-
nificant changes in sustainable livelihoods (Li et al. 2012). To tell a story of family resil-
ience among families in rural China, the studies mentioned above do not have a theoretical
framework or data that can reveal family resilience. It is difficult to describe precisely the
status of family resilience without considering the possible forms or categories of resil-
ience and the effects of sustainable livelihoods. This study explores the status of family
resilience in rural China from the perspective of sustainable livelihoods. We use latent
analysis to reveal how categorical differences in family resilience are related to sustainable
livelihoods.

2 Theoretical Framework
2.1 Resilience in Family Theories and the Situation in Rural China

In ecology, “resilience” is defined as the capacity of natural ecosystems to adapt to new
environments and recover their original status after an environmental perturbation (Rus
et al. 2018). In social science, resilience is defined as the capacity of a social system to
adjust and use available resources to adapt to social changes (Ungar 2011). Family stud-
ies allude to resilience in explaining family status under uncertainty and adversity. Family
system theory posits that a family’s risks originate from systematic factors in the family’s
circumstances, and the family has an intrinsic capacity to use resources from its structure
and from the external environment to maintain sustainable development (Patterson 2002).
According to family pressure theory, both fixed factors such as family size, structure, and
function, and dynamic factors such as within- and between-family connections, are strongly
related to the family’s adaptability to uncertainty (McCubbin and Patterson 1983). Both
fixed and dynamic factors within the family reflect how it can become resilient when con-
fronted with difficulties. The theory of family adaptability and response takes the capac-
ity of the family under adversity as a dynamic process in which the division of labor and
individual psychological adaptability play a role (Vesely et al. 2017). From the perspec-
tive of the family’s adaptability, its resilience depends on its development, which includes
the level of confidence within the family, enhancement of their resources, improvement of
family structure, and frequency of cooperation among family members (Vesely et al. 2017).

The most accepted theory that directly defines family resilience is due to Walsh (2003),
who summarized family theories in the context of normal families and defined family resil-
ience as a capacity that originates from the family’s resources, its structure, and its internal
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connections (Walsh 2003). Compared to the theories of Patterson, McCubbin and Ves-
ely mentioned above, Walsh’s definition of family resilience not only reflects internal and
external factors that relate to family resources, but also reflects fixed and dynamic factors
that relate to family adaptability under uncertainty (Walsh 2007). Walsh’s theory is widely
used in studies of how normal families maintain resilience using both internal and external
resources (Rocchi et al. 2017; Sixbey 2005; Chew and Haase 2016; Isaacs et al. 2018). In
studies on China, however, family resilience is not considered as a systematic family func-
tion among the majority of families, but as family relationships that exist under specific
circumstances such as families with teenagers, families in need of aging support, and fami-
lies facing medical problems (Li et al. 2016; Chen et al. 2018; Huang 2018). Considering
rural China’s urbanization and migration, Walsh’s theory is relevant to family resilience
among families in rural China. For instance, relationships within rural families in today’s
China are less likely than in the past to resolve family problems without considering fam-
ily resources or structure. With reduction in family income due to reduced family size and
fewer family laborers, economic and financial resources have become more essential for
rural families to cope with adversities such as unemployment, natural disasters, and medi-
cal expenses (Jiang et al. 2012). The reduction in family size and family labor also leads to
new family structures, in which family members not only have connections with parents,
children and siblings, but also have frequent reciprocal cooperation within their social net-
works (Wen and Hanley 2015). Furthermore, physical capital, such as houses and facilities
for production, has been enriched, which helps the family be more resilient when they have
troubles (Zhang 2016). This indicates that family resilience in rural China is not only a
function of the within-family relationships, but also includes family resources, structures,
and social relationships (Li et al. 2016; Wen and Hanley 2015).

2.2 Measures of Family Resilience and Global Applicability

Measures of family resilience can be either objective or subjective: objective indexes
reflect resources, such as natural and social capitals, which the family uses to respond to
adversity without extra-familial support (Patterson 2002; Noor et al. 2014). There is no
generally accepted objective measure, and studies have used measurements of family resil-
ience according to the research context (Greeff et al. 2006; Card and Barnett 2015; Chen
et al. 2018). Objective measures reveal the resource status of the family in a specific cir-
cumstance but are not guides for studying the majority of families in a time of significant
social transition (Bhana and Bachoo et al. 2011). A subjective measure based on Walsh’s
theory, perceived family resilience (PFR), is a tool that not only reveals existing resource
status but also shows how normal families react dynamically to adversity using available
resources from family structures and social networks (Walsh 2007; Sixbey 2005; Kaya and
Arici 2012; Chew and Haase 2016; Li et al. 2016; Isaacs 2018). PFR is defined as an indi-
vidual’s perceived attitudes towards his or her family, including that individual’s attitude
to family beliefs, availability of family’s resources, flexibility of the family structure, and
cooperativeness within the family (Ungar 2011; Walsh 2016). This resilience originates
from the family’s intrinsic capacity and availability of outside resources that allow fam-
ily members to adapt to adversity while avoiding further negative outcomes (Coyle et al.
2009). PFR not only reflects what family members perceive about their family, but also
reflects what they perceive outside the family (Walsh 2016).

Since factors contributing to PFR reflect multiple dimensions of family resilience, it is
necessary to use multi-dimensional tools to study PFR quantitatively (Walsh 2007). Sixbey
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(2005) designed family resilience assessment scales (FRAS) that have a well-accepted total
reliability of 0.96 for Cronbach’s alpha. The dimensional reliability of subscales are 0.96
for family communication and problem solving, 0.85 for utilizing social and economic
resources, 0.85 for maintaining a positive outlook, 0.70 for family connectedness, and 0.74
for making meaning of adversity (Sixbey 2005). FRAS have been applied in studies of
various disadvantaged families and extended to 54 items, including “family communica-
tion and problem solving”, “utilizing social and economic resources”, “maintaining a posi-
tive outlook”, “family inter-connectedness”, “family spirituality”, and “the ability to make
meaning of adversity” (Windl et al. 2011). Scholars have revised the original FRAS to
meet specific assumptions and apply to specific contexts. “The flexibility of the family” is
included to measure how resilient the family structure is (Chew and Haase 2016). Another
added dimension is “the obligation and the division of labor within the family”, which
reflects a family’s collective effectiveness when its members cooperate (Chew and Haase
2016; Li et al. 2016). In addition, “cooperation among family members to reach a goal”
reveals the status of within-family connections, by which even involuntary cooperation
among family members may occur (Walsh 2016). The native versions of FRAS have proved
to be reliable and valid in studies of Europe, Asia—Pacific, and Africa. In a study using a
Turkish version of FRAS, the total Cronbach’s alpha was 0.92 and the confirmatory factor
analysis (CFA) results (root mean square error of approximation (RMSEA)=0.058, com-
parative fit index (CFI)=0.92, goodness of fit index (GFI)=0.93, standardized root mean
square residual (SRMR)=0.066)) confirmed that the structure of subscales in the Turkish
version was consistent with the original FRAS (Kaya and Arici 2012). Based on the Eng-
lish FRAS, the Italian FRAS achieved acceptable total Cronbach’s a (0.946) (Rocchi et al.
2017). The CFA results in Rocchi et al.’s study also suggest that the structure of subscales
in the Italian version was consistent with the original FRAS (RMSEA =0.07, CFI=0.96,
GFI=0.87, SRMR =0.05). The Singapore FRAS, which is a version revised according to
the social context of diverse ethnic families, achieved a total Cronbach’s alpha of 0.92 and
the subscale Cronbach’s alphas ranged from 0.93 to 0.97 (Chew and Haase 2016). Isaacs
et al. (2018) designed scales that showed how family beliefs and functions changed during
the social transition in South Africa. This South African version of FRAS had a total Cron-
bach’s alpha of 0.93 and the reliabilities of subscales were also acceptable (Cronbach’s
alpha was 0.97 for family communication and problem solving, 0.88 for utilizing social
and economic resources, 0.86 for maintaining a positive look, 0.75 for making meaning of
adversity), except for family connectedness, 0.38 (Isaacs et al. 2018).

Unlike the countries mentioned above that have Western culture, rural families in
China live in a typical Eastern culture, where families are less religious and are more
dependent on family beliefs and close family relations (Jiang et al. 2012; Huang 2018).
Li et al. (2016) produced a short version of the Chinese FRAS with a total Cronbach’s
alpha of 0.95. In this study, family spirituality related to religion was first removed from
the original scales because religions have not been important to families since 1949 (Li
et al. 2016). Li et al. (2016) also introduced the Chinese version of the family assess-
ment device (FAD), the perceived social support scale (PSSS), and the ten-item Con-
nor—Davidson resilience scale (CD-RISC10) as corrections to the original FRAS. The
results indicate that contents of some items overlapped when FRAS was tested among
urban students and 34 items were retained to reflect family belief and communication
(Cronbach’s alpha =0.94), utilizing social resources (Cronbach’s alpha =0.50), main-
taining a positive look and making meaning of adversity (Cronbach’s alpha =0.84) (Li
et al. 2016). However, no Chinese version of FRAS has been tested among families in
rural China.
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2.3 Impacts of Sustainable Livelihoods on Rural Families in China

According to the Department for International Development’s (DFID) in the UK, rural
families acquire resources from their natural, physical, social, financial, and human cap-
itals to survive and develop under natural and social adversity (Colombo et al. 2018).
Compared to urban families, who have more wealth and more access to public services,
rural families are more vulnerable under adversity because of uncertainty in the natu-
ral resources that are intrinsic to an agricultural economy (Baffoe and Matsuda, 2018).
First, even though the majority of rural families are involved in migration, agriculture
is still their major source of livelihood (Liu and Xu 2016). Rapid urbanization leads
to reduction in the natural capital of farmlands and decrease in agricultural human
resources, which reduce the amount of reliable resources and have negative impacts on
rural families (Liu and Xu 2016). Second, physical capital, such as real estate and fam-
ily facilities, is important to rural families experiencing sudden adversity. For instance,
rural families experiencing medical problems are more resilient in terms of acquiring
additional supportive resources if they have more family facilities (Chen et al. 2012).
Another example is that rural families with more production facilities, such as harvest-
ers and tractors, are not only more efficient in making money from farmlands, but also
have more chance to supply commercial harvest services with their facilities and conse-
quently have more money that can be saved for contingencies (Liu and Xu 2016). Third,
social capital represents rural families’ support from their social networks. Families
with fewer friends have less chance to access such support (Ding et al. 2018). Addition-
ally, both financial and human capital reflect the economic capacity for rural families to
survive in adversity, especially when they experience natural disasters or recession (Wu
et al. 2018; Li et al. 2012). Thus, sustainable livelihoods supply the available capitals
that a family can use to be resilient, and then survive and develop during unexpected
difficulties (Raffaelli et al. 2012).

2.4 Limitations of Unclassified PFR Considering the Impacts of Sustainable
Livelihoods on Rural Families

Existing studies define PFR as the driving force for families to get through difficulties.
They focus on the relations between specific dimensions of PFR and family survival issues.
For instance, frequent communication and cooperation among family members improve
adaptability to misfortune, and hence enhance the family’s long-term well-being (Chen
et al. 2018). In a study addressing families with illness, positive family belief and strong
connections among family members were shown to help sick members cope with mental
stress (Taylor and Disterlberg 2016). Also, optimism within a family increases its resist-
ance to sudden crises and maintains its stability (Wen and Hanley 2015). Griffith (2005)
found families in southern Europe that suffer from medical adversity kept daily life normal
by increasing communication among family members, and families recover much faster
from adversity if they have positive attitudes toward the family’s future. Notably, families
that experience frequent uncertainties, such as military families, are more likely to build
positive family beliefs by which they recognize the bright side of negative outcomes and
become resilient (Mancini et al. 2018). However, the studies mentioned above all focus
on the impacts of family resilience on family survival but do not address empirically from
where family resilience came.
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From Walsh’s theory and previous studies, it is unclear how family factors, including
belief system, communication, and pattern of organization, produce the power that makes
families resilient. In discussions about uncertainties among rural families in China, the cir-
cumstances vary so rapidly that the family’s structure, resource, and relationships change
continually (Ding et al. 2018). The summary of sustainable livelihoods mentioned above
indicates that whether rural families in China have resilience under social uncertainty
probably depends on their sustainable livelihoods. Considering conditions in rural China,
however, previous studies that use the total PFR score offer limited information as to how
sustainable livelihoods lead rural families to resilience. First, rural families may have more
resources due to an increase in labor income and growth of social networks during urbani-
zation, whereas within-family connections, such as between adult children and aging par-
ents or among siblings, may decrease because urban individuals are less likely to share
information with families or communicate with relatives when they are busy with jobs
(Jiang et al. 2012). However, rural families in less urbanized communities are still short
of resources but usually keep the tradition of having a large family and strong connec-
tions among family members (Wang et al. 2020). They may have similar overall PFR score
because families with fewer within-family connections may have more resources and fami-
lies with less resources may have more within-family connections (Kaya and Arici 2012;
Chew and Haase 2016; Rocchi et al. 2017; Isaacs, 2018). Second, assessing family resil-
ience among rural families by comparing the overall PFR score may be misleading due to
the effects of sustainable livelihoods. Even though rural families in China may have similar
overall PFR scores because of their similar financial structure with a high saving rate and a
low investment rate, they usually have different strategies that produce different degrees of
resilience (Wang and Tian 2014). Thus, exploring characteristics of PFR by latent analysis
may be appropriate for measuring family resilience in rural China’s context of sustainable
livelihoods (Henry and Muthen 2010).

According to Muthen’s theory on exploring characteristic features, latent profile analy-
sis (LPA) using PFR is suitable for identifying categories of family resilience and for esti-
mating the contribution of each category to show the current status of family resilience in
rural China (Nylund et al. 2007). Furthermore, regression mixture modeling (RMM) based
on LPA may accurately estimate the impacts of sustainable livelihoods on family resilience
(Muthen and Asparouhov 2009).

The present study assesses what individual family members perceive about their fam-
ily’s resilience based on Walsh’s theory of family resilience and PFR. Compared to existing
studies, the present study does not limit the PFR to be an overall score across families but
uses the LPA method to partition PFR into different categories. The proportion of each cat-
egory of PFR in the total sample is estimated to identify the features of family resilience.
We also explore potential causal connections between sustainable livelihoods and features
of PFR to reveal how family capitals in rural China affect rural family resilience.

2.5 Data and Methodology

2.6 Data Collection

Our data come from a self-reporting survey (the 2018 Hubei Multilevel Survey of
Family Development and Governance in Urbanization), in which the livelihoods and
living strategies at the family level and individuals’ behaviors and perceptions about
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family resilience at the individual level were included. This two-week survey was imple-
mented in August 2018 and was supported by the Family Development Department of
the National Health Commission of China to explore how rural families survive and
develop under rural China’s urbanization and migration. In China’s citizen registration
system, rural identity has been eliminated since 2014. However, there is a long tradition
that differentiates rural from urban citizens: people are still considered as rural resi-
dents if their homes are located in agricultural villages or if they live in urbanized rural
towns (Wang and Tian 2014). Considering the purpose of this survey and the impacts
of urbanization and migration, both rural families in agricultural villages and those in
urbanized rural towns are included in the sampling.

The population of Hubei province is 59,020,000 (2017), distributed in thirteen cit-
ies and 61 counties. The sampling strategy was as follows: to sample rural families,
counties were selected as sampling sites since the rural population is concentrated in
counties instead of cities in China (Liu and Xu 2016). Two counties, including one
that represents those with a huge population and another that represents those with a
small population, were suggested by the local Family Development Department of the
Health Commission of Hubei to make sure that the final rural samples represented the
general situation in rural Hubei. H county (population 1,007,000; 2017) was randomly
selected as a sampling site with a population over one million. Among sixteen towns in
H county, twelve that rely mainly on agriculture were selected because the rural house-
holds in these are more concentrated (Awuah et al. 2017). In each town, only one com-
munity was randomly selected because of the homogeneity among such villages in rural
China (Wu et al. 2018). J county (population 450,000, 2017) was randomly selected
as a sampling site with population below one million. Three of the eight towns that
were most urbanized in J county were selected to represent the general rate of urbani-
zation. One of the selected towns still relies partially on agriculture and the other two
rely mainly on non-agricultural industry. While only one community was selected in
each town of H county, the sampling process in J county was as follows: two communi-
ties were randomly selected in the agricultural towns, where the distribution of house-
holds is scattered, to make sure the survey would include enough households; in each
of the two non-agricultural towns, the survey team was advised by the local governor to
increase the number of communities because rural residents with non-agricultural jobs
are difficult to find; as a result three communities were randomly selected. The sampling
sites are presented in Fig. 1.

Fig. 1 Sampling sites in Hubei
province, China Source National
Geomatics Center of China
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In both counties, fifteen households were randomly selected from each community. In
each household, two individuals, including one who was responsible for family decisions
and another family member, were invited to participate in the survey. Before the survey,
individuals from each household were asked about who was responsible for family deci-
sions. Identifying this person was important because this person usually plays core roles,
including financial management and decision-making (Wu et al. 2018). This individual
answered both a family questionnaire that reflects the family’s resources and an individual
questionnaire that reflects individual behaviors and perceptions. The other respondent, who
was just another family member, only answered the individual questionnaire. Some fami-
lies had more than two people participating in the questionnaire, and the additional person
was another family member who only answered the individual questionnaire. Some fami-
lies had only one person who answered both family and individual questionnaires.

In each community, respondents were invited to public spaces such as meeting rooms
and squares to answer paper questionnaires. Considering China’s tradition that rural people
frequently hide or underreport their family assets (Wang and Tian 2014; Wu et al. 2018),
the research team explained the purpose and anonymity of the investigation, and prom-
ised to protect family confidentiality. Also, the local community officers were required to
leave to ensure this confidentiality. The final database included 702 samples of households
and 1032 samples of individuals. Since natural capital is one of the key contributors to
sustainable livelihoods in this study, samples from urbanized rural towns, who were no
longer relying on agricultural incomes, were deleted from the total sample in order to make
sure that the target samples were rural families with sustainable livelihoods. Finally, 370
households with 550 individuals were retained in this study. Detailed information about the
households is presented in the Appendix Table 6. Of the 550 individuals, 48% were males;
94.4% were married and 97% of those married had children; ages ranged from 16 to 73
and averaged 39.8; education duration (years) ranged from O to 17 and averaged 8 (junior
middle school); personal income (yuan) ranged from 0 to 360,000 and averaged 22,471;
82.88% lived in agricultural villages and 17.12% lived in urbanized rural towns; 80.73%
had rural-urban migration history and 97.63% had siblings.

2.7 Measures of Sustainable Livelihoods

Measures of sustainable livelihoods are included in the family questionnaire, which was
answered by the respondent with family-decision responsibility within the household. Five
indexes were used to define sustainable livelihood: natural capital (X,), physical capital
(X,), social capital (X3), financial capital (X,), and human capital (Xs). The family’s natu-
ral capital was measured by (1) annual agricultural income (X;,) and (2) acreage of farm-
land/water (X,,). Both items reflect the family’s survival independent of markets or any
commercial business. The family’s received rents from farmland were included to reflect
profits from natural resources. Physical capital was measured by (1) the area of the house
(X5)), (2) rents from the house (X,,), and (3) possession of family facilities such as a trac-
tor, harvester machine, motorcycle, car, and cattle (X,3). Social capital was measured by
the number of the family’s reliable relationships. Compared to urban families that rely
mainly on social networks in communities and workplaces, families in rural China mainly
acquire social support from their communities and relatives (Li et al. 2012). We therefore
use three measures of social capital: (1) the total number of the family’s reliable relation-
ships (X3;); (2) the number of the family’s reliable relationships within the community
(X3,); (3) the number of the family’s reliable relationships with relatives (X53). Financial
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capital is measured by (1) the proportion of the family’s income that is banked (X,;), (2)
the family’s available money for investment (X,,), and (3) the family’s financial arrears
(X43)- The first two reflect the family’s assets that are essential for the family to be resilient.
The value of the third is negative in the calculation because it constitutes a family’s finan-
cial disadvantage and decreases the family’s resilience. Human capital reflects the family’s
human resources in agriculture and market commerce. We use (1) the number of family
members in agriculture (Xs;), (2) the number of family members who are migrant workers
(Xs,), and (3) the number of family members aged from 16 to 65 who are legal workers
(X53) to measure human resources. The values for each capital are aggregated to form a
total score that reflects each capital (Ding et al. 2018). A standardization is first required to
transform the original value of each item to take a value from 0 to 1 according to X' = (X
= Xjjmin)Kjjmax — Xjjmin) (Pandey et al. 2017). Then X in Table 1 (i=1, 2,...... 5) are the
final values of the five capitals, which are calculated as weighted averages of the X';; values
from the Appendix Table 6 (Liu and Xu 2016). Detailed calculations of sustainable liveli-
hoods are presented in the Appendix Table 6.

2.8 Measurements and Statistical Strategy for Perceived Family Resilience

PFR in this study was measured by scales for the individual questionnaire, which was
answered by each respondent from each household. At the surface level, family belief sys-
tem, family communication and family pattern of organization are basic concepts (Walsh
2003). For the second step, seven key indexes of PFR were based on Western scales:
“maintaining a positive outlook” (MPO), “making meaning of adversity” (MMA), “coop-
erate to reach a family goal” (CRG), “family inter-connection” (FIC), “family flexibility”
(FF), “family utilization of social resources” (FUSR) and “family structure and obligation”
(SO) (Sixbey 2005; Walsh 2016; Chaw and Haase 2016). At a deep level, 34 items with
5-point Likert scales from the Chinese FRAS are used (Li et al. 2016). Li et al. integrated
34 items into family belief and communication, utilizing social resources, maintaining
a positive look and making meaning of adversity. However, this study integrates the 34
items into the seven key indexes mentioned above based on the original, European and
Asia—Pacific FRAS (Sixbey 2005; Rocchi et al. 2017; Chew and Haase 2016). Each of the
seven key indexes is the mean value of these items. Table 2 presents seven key indexes for
PFR and related items. The total reliability achieves good acceptance (Cronbach’s alpha
=0.930) and the reliability Cronbach’s alpha of the seven key indexes are 0.814 for MPO,
0.728 for MMA, 0.711 for CRG, 0.646 for FIC, 0.674 for FF, 0.629 for FUSR and 0.750
for SO.

Table 1 Measurements of
sustainable livelihood (N=370
households)

Sustainable livelihood Mean SD Min/Max
(family level)

Natural capital (X,) 0.032 0.043 0/0.317
Physical capital (X,) 0.179 0.080 0.006/0.638
Social capital (X3) 0.080 0.077 0/0.615
Financial capital (X,) 0.036 0.062 —0.156/0.328
Human capital (Xs) 0.277 0.121 0/0.750

Source 2018 Hubei Survey on family development and governance in
urbanization
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We use latent profile analysis (LPA) to identify categories of PFR. LPA classifies sam-
ples into categories and estimates the probability of each category; the score of each index
within each group is also estimated (Muthén and Muthén 2017). In LPA, first only one
category is assumed and the statistical parameters are estimated. Then two categories are
assumed and the statistical parameters are estimated again. This process continues until an
optimal classification model is found (Clark et al. 2015), according to the values of AIC
(Akaike information criterion), BIC (Bayesian information criterion) and ABIC (sample-
size-adjusted Bayesian information criterion) (Lee et al. 2014). If the values of AIC, BIC,
and ABIC in the model with two categories are significantly lower than those in the model
of one category, then the former model is regarded as better than the latter (Muthén and
Asparouhov 2009). This process continues until the values of AIC, BIC, and ABIC in the
last model are not significantly lower than those in the previous model; then the previous
model is retained and regarded as the optimal classification (Nylund et al. 2007). Another
index for optimal classification model is entropy, which ranges from O to 1. The closer
entropy is to 1, the more reliable the model (Vermunt 2008). We use regression mixture
modeling (RMM) to assess causal connections between the identified category of indi-
vidual PFR and covariates. With a multilevel nested survey, we use multilevel regression
mixture modeling (MRMM), where both individual-level and family-level variables are
included. In this study using MRMM, the identified category of individual PFR (variables
from the individual questionnaire) is the dependent variable and both sustainable liveli-
hoods (variables from the family questionnaire) and individual variables (gender, marriage
and age from the individual questionnaire) are included as covariates (Henry and Muthén
2010). We use M-plus to apply LPA and MRMM.

3 Results and Discussion
3.1 Classification and Categorical Features of PFR

Table 3 gives LPA results assuming from one to four categories. The only variables in LPA
are the seven indexes of PFR, including “maintaining a positive outlook” (MPO), “mak-
ing meaning of adversity” (MMA), “cooperate to reach a family goal” (CRG), “family
inter-connection” (FIC), “family flexibility” (FF), “family utilization of social resources”
(FUSR) and “family structure and obligation” (SO). Compared to the model with two
classes, the model with three classes shows a significant decrease of AIC, BIC, and ABIC.
Entropy in the model with three classes is 0.903, the highest among all models. Compared

Table 3 Process of latent profile analysis

Number of PFR categories

Model 1 class model 2 classes model 3 classes model 4 classes model
AIC 6374.223 5335.599 4700.535 4505.557
BIC 6434.562 5430.418 4829.832 4669.334
ABIC 6390.120 5360.580 4734.599 4548.706
Entropy - 0.886 0.903 0.881

Source 2018 Hubei Survey on family development and governance in urbanization
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to the model with three classes, the model with four has a less significant decrease of AIC,
BIC, and ABIC. Entropy in the model of four categories is also lower than 0.903. Accord-
ing to the statistical rule of LPA (Muthén and Muthén 2017), the model with three classes
of PFR is the most acceptable in Table 3.

LPA gives the estimated scores of the seven indexes (“MPO”, “MMA”, “CRG”, “FIC”,
“FF”, “FUSR” and “SO”) in each category, and the probability of each category is esti-
mated. Table 3 shows that the model with three categories of PFR is the most acceptable.
Since it is hard to see the qualitative features of these, we make one more standardized
calculation within each category: the estimated score of each index subtracts the average
of the total scores of the seven indexes, and the final score for each index of PFR gives fea-
tures of each category of PFR shown in Fig. 2.

Figure 2 shows “family structure and obligation” (SO) and “making meaning of adver-
sity” (MMA) in each category giving similar results: having the highest and second high-
est scores among the seven indexes of PFR. This agrees with a previous finding that no
matter how rural families change, neither basic family obligations nor family division of
labor change significantly (Huang 2018). Interestingly, the Singaporean FRAS in the study
by Chew and Haase (2016) had contrary results, in which family roles and obligations
are strongly self-esteemed instead of immutable. The score for MMA indicates again that
Chinese rural families during social transition can retain stable connections among family

Latent profile solution

Standardized score of the 7 indexes

d
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Fig.2 Final classification of perceived family resilience (PFR) Source 2018 Hubei Survey on family devel-
opment and governance in urbanization. Note MPO, maintaining a positive outlook; MMA, making mean-
ing of adversity, CRG, cooperate to reach a family goal, FIC, family inter-connection, FF, family flexibility,
FUSR, family utilization of social resources, SO, family structure and obligation
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members, which is called “self-adaptability”, and reflects how the family spontaneously
adapts to negative outcomes (Chen and Korinek 2010). Similarly, the Singaporean FRAS
results, which includes some Chinese families, also suggest that Eastern-culture families
can acquire resilience by positive beliefs, such as always looking on the bright side (Chew
and Haase 2016). The differences among the remaining indexes separate the three catego-
ries from each other. The first group is the first category of the rightmost group in Fig. 2, in
which “maintaining a positive outlook” (MPO), reflecting optimism in the family, has the
highest score. We name this category “perception of optimistic family”, whose categori-
cal probability is 0.167, which means 16.7% of the 550 samples (Muthén and Asparouhov
2009). The European study found that families using strong family belief to produce resil-
ience usually focus on shared beliefs and supports instead of optimistic beliefs (Rocchi
et al. 2017). The other two categories have no strong feature of optimism. Compared to
the first group on the left, the middle group has the highest score in “cooperate to reach
a family goal” (CRG). We name this “perception of cooperative family”, and it makes up
67.8% of the samples. Interestingly, for African rural families that are religiously oriented,
the majority of people acquire family resilience from family spirituality instead of family
cooperation (Isaacs et al. 2018). The left-most group has the lowest score in “maintaining
a positive outlook” (MPO): these people are more likely to have pessimistic perceptions of
their families. We name this group “perception of pessimistic family”; it covers 15.5% of
individual samples. For this classification of PFR, the majority of rural families’ resilience
is perceived as a cooperative mechanism, whereas fewer rural families perceive resilience
in terms of optimism and pessimism.

The feature of the perception of optimistic family in this study is positive adaptability
to adversity. This helps families adapt to new environments and reduces negative effects
(Griffith et al. 2005). The scores of “family inter-connection” (FIC) and “family utilization
of social resources” (FUSR) in optimistic families, however, are significantly lower than
other indexes within this group, indicating that optimistic families may neglect coopera-
tion between family members (Chen et al. 2018). Since families with larger social networks
adapt more easily to adversity (Chen et al. 2012), people from optimistic families may have
difficulty acquiring outside support due to the reduced attention they pay to utilization of
social resources. People from cooperative families deal with uncertainties by using more
cooperation within their family. Compared to other families, they have stronger connec-
tions among family members and more cooperation, both of which are advantageous for
the family to react quickly (Chew and Haase 2016). However, people from cooperative
families may have difficulty acquiring outside support due to their reduced utilization of
social resources. The last category is the perception of pessimistic family, whose “main-
taining a positive outlook” (MPO) is the lowest. Pessimistic families have the weakest con-
nections among family members and the lowest flexibility. This agrees with the finding that
pessimistic families lack family communication without which family members are inflex-
ible in responding to adversity (Wen and Hanley 2015).

3.2 Resilience and Adaptability Among Categorical Groups of PFR

In this study, LPA estimates the overall score of the seven indexes of PFR in each cat-
egory as an additional criterion for comparing family resilience among classes of PFR
(Muthen and Asparouhov 2009). Compared to the overall score of PFR that directly
defines family resilience for all samples, the scores of the seven indexes of PFR in
each category not only reflect family resilience within that category but also allow
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comparison of resilience status among different categories (Clark et al. 2015). Accord-
ing to Fig. 2 and LPA estimation, the overall scores of the seven indexes of PFR are
22.001, 26.957, and 31.199 for the perceptions of pessimistic family, cooperative fam-
ily, and optimistic family, respectively. This suggests that optimistic families may have
the highest resilience, whereas cooperative and pessimistic families may have medium
and lowest resilience, respectively (Kaya and Arici 2012; Chew and Haase 2016; Li
et ail. 2016; Isaacs 2018). As family resilience in this study is defined as a family’s
capacity to adapt, the higher the family resilience, the greater is its adaptability. Table 4,
which shows the connection between family resilience and adaptability, also shows how
sustainable livelihoods are distributed across classes based on LPA results.

First, the natural capital scores in Table 4 show that rural families who have more
resilience have more natural capital and will be more adaptable. Noting that the income
structure in the labor market has been highly unstable since the financial crisis of 2018,
rural families still regard farmlands as indispensable resources (Wang and Tian 2014).
The case study in western rural China indicates that rural families, who are involved in
seasonal agricultural activities, are more likely than those who fully quit agricultural
activities to adapt to the shake-up in labor markets such as occurred in 2008 (Li et al.
2012). On the other hand, rural families who stop getting income from natural resources
have occasional difficulties due to the unemployment in the market economy (Wu et al.
2018). Second, the physical capital scores in Table 4 show that rural families who have
more resilience have more physical capital and will be more adaptive. Also, rural fami-
lies can acquire extra money if they get rent from land or houses, and families who
have more agricultural machines participate in commercial agricultural services and
can make extra money as they adapt to the marketization of rural society (Zhang et al.
2015). By contrast, rural families with few available physical facilities usually live in
poverty and become overwhelmed if anyone becomes sick or their children need higher
education (Huang 2018; Yang and Xu 2019). Third, the social capital scores in Table 4
show that rural families who are more resilient have more social capital and will be
more adaptive. Considering the incomplete public service system in rural China, fami-
lies who have stable connections to friends and relatives can find support more readily if
they are seeking help for aging relatives or in natural disasters (Jiang et al. 2012; Zhang
2016). However, rural families with fewer social relationships have to deal with uncer-
tainties on their own and take longer to adapt to new difficulties (Wen 2015).

Table 4 Sustainable livelihood among groups of PFR

Sustainable livelihood  Class 1 Perception of Class 2 Perception of Class 3 Perception of
pessimistic family(low cooperative family optimistic family (high
resilience) (medium resilience) resilience)

Mean (S.E.) Mean (S.E.) Mean (S.E.)

Natural capital 0.029 (0.004) 0.033 (0.002) 0.033 (0.003)

Physical capital 0.179 (0.010) 0.180 (0.004) 0.188 (0.008)

Social capital 0.065 (0.006) 0.082 (0.004) 0.097 (0.010)

Financial capital 0.038 (0.007) 0.036 (0.003) 0.031 (0.006)

Human capital 0.270 (0.014) 0.280 (0.006) 0.278 (0.014)

Data: 2018 Hubei Survey on family development, resilience and governance in urbanization
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From the perspective of financial capital in Table 4, however, the connection between
family resilience and family adaptability is the opposite of that expected; families with
higher resilience are less likely to be financially adaptive. The financial capital index in
this study mainly reflects the family’s bank deposits and investment rate. However, this is
probably consistent with the actual rural situation, in which rural families with less resil-
ience are more likely to keep money on deposit to avoid uncertainties (Wang and Tian
2014). In a commercialized and marketized rural society like today’s China, rural fami-
lies will be less adaptive if they hesitate to use financial resources (Wu et al. 2018). From
the perspective of human capital in Table 4, cooperative families with medium resilience
have the most human capital, whereas optimistic families, i.e., those with the highest resil-
ience, have medium human capital and pessimistic families with the lowest resilience have
the lowest human capital. This is consistent with the finding that rural families with more
laborers will adapt more rapidly and easily to medical contingencies, aging support, and
sudden accidents (Zhang 2016; Yang and Mukhopadhaya 2017; Huang 2018).

3.3 Multilevel Effects on Classification of Perceived Family Resilience

Our final aim is to see whether family sustainable livelihoods have significant effects on the
classification of PFR. Classifications defined by LPA at the individual level will be dependent
categorical variables. Individual factors and family capitals are covariates in the analysis. We
use the multilevel regression mixture model (MRMM), and the results are shown in Table 5,
where the perception of the cooperative family is the reference category since the number
of individual samples within this category is the largest in Fig. 2 (Muthén and Asparouhov

Table 5 Multilevel effects on latent profile solution

zReference: Perception of Model 1 Model 2
cooperative family

Perception of pessimistic family Perception of optimistic family

B S.EE p i S.EE p
Individual level
Gender (Ref: male) 0.462 0.001 0.000"" —0.088 0.011 0.000""
Marriage (Ref: unmarried) 0.273 0.007 0.000"" —0.465 0.017 0.000""
Age —0.024 0.000 0.000™" 0.066 0.001 0.000""
Family level
Natural capital 3.001 0.009 0.000""" 3.645 0.127 0.000"""
Physical capital —6.269 0.031 0.000™" —0.287 0.165 0.000™"
Social capital 3.598 0.002 0.000™" 2.126 0.158 0.000™"
Financial capital —0.640 0.006 0.000™" —-1.514 0.012 0.000™"
Human capital -3.612 0.021 0.000"" 4213 0.046 0.000""
Intercept 10.692 0.021 0.000™" —21.816 0.305 0.000™"
AIC 2203.30
BIC 2369.67 B
ABIC 222381 h
df 46 B
Entropy 0.910 B

Source: 2018 Hubei Survey on family development and governance in urbanization
*p<0.05, **p<0.01, ***p<0.001
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2009; Henry and Muthén 2010). At the individual level, gender, marriage and age are intro-
duced into the regression as individual covariates. Social individual factors, including educa-
tion and income, are not included in the regression since they may have endogenous effects
with factors of sustainable livelihood at the family level (Ding et al. 2018).

The intercepts in models 1 and 2 indicate that family variables have significant effects
on PFR. Perceptions of family structure, family roles and family relations are related to the
family’s economics, social networks and finance (Baffoe and Matsuda, 2018). Also, people
may have different perceptions of family status due to their different contributions to the
family’s capitals (Griffith et al. 2005). Therefore, it is reasonable that the status of family
resilience depends on family’s sustainable livelihood.

Model 1 shows the comparison between the perceptions of cooperative and pessimis-
tic families. At the individual level, women and married people are more likely to per-
ceive family affairs pessimistically than cooperatively. Ding et al. (2018) suggested that
compared to rural men, who usually have a higher frequency of migration, rural women
are more likely to stay at home and are more frequently confronted with family uncertain-
ties. This may be why rural women are more likely to perceive that their families show
less adaptability to difficulties. Compared to unmarried residents in rural families, married
residents more frequently experience problems when they seek resources for the family
(Huang 2018). Compared to older people, younger people are more likely to perceive fam-
ily affairs cooperatively than pessimistically. The reason is that younger residents are more
likely to quit the agricultural economy and migrate, for which they need more support from
the family (Chen and Korinek 2010).

Model 1 indicates that sustainable livelihoods have significant impacts on PFR. First,
people from rural families with more natural and social capitals are more likely to have the
perception of a pessimistic family than a cooperative family. More natural capital indicates
a stronger dependence on the agricultural economy. Under urbanization and rural indus-
trialization, rural families that are more dependent on natural capital are vulnerable and
are likely to suffer from economic and social uncertainties in China’s social transition (Li
et al. 2012). Second, in rural China, families traditionally receive strong support from their
social and family networks (Wen and Hanley 2015). However, rural families that main-
tain strong connections to rural social networks usually have fewer migrants and lack other
social resources, without which they may have difficulty overcoming adversity.

Model 1 indicates that people from rural families with more physical, financial, and
human capitals are more likely to have the perception of a cooperative family than a pes-
simistic family. A likely explanation is that during China’s economic growth, most rural
families have increased their material property, have acquired more financial resources, and
have had more chances to send family members into the labor market (Chen et al. 2012; Wu
et al. 2018). This suggests that rural families currently benefit from more family cooperation
in dealing with uncertainty. More physical and financial capitals enables rural people to par-
ticipate in diverse economic production, in which the division of family labor and coopera-
tion within the family increase (Baffoe and Matsuda 2018; Chen and Korinek 2010).

Model 2 shows the comparison between the perceptions of a cooperative family and of
an optimistic family. At the individual level, women and married people are more likely to
perceive family affairs cooperatively than optimistically. Rural women are more likely than
rural men to stay at home with their families (Li et al. 2012). Without men’s support, rural
women may prefer family cooperation over optimism. Compared to the unmarried, married
people usually play the roles of parents or supporters and prefer the cooperative mechanism
within the family to improve the wellbeing of all family members (Li et al. 2012). Mem-
bers of the older generation are more likely to perceive family affairs cooperatively than

@ Springer



The Status of Family Resilience: Effects of Sustainable... 1059

optimistically. A reasonable explanation is that the older generation are more likely to make
family decisions, and such decisions may require discussion and cooperation among family
members (Chen et al. 2018).

Model 2 indicates again that sustainable livelihood has a significant impact on PFR.
First, people from rural families with more natural, social, and human capitals are more
likely to have an optimistic perception of family affairs than a cooperative one. The better
status of these capitals indicates that rural families have more natural and social resources
to improve the family wellbeing, and have more human support to deal with economic
pressure, medical risk, and aging (Bhana and Bachoo 2011). Rural families with more
natural, social, and human resources usually have better living conditions, which should
induce optimistic attitudes within the family. However, people from families with more
physical and financial capitals are more likely to have the perception of a cooperative fam-
ily than an optimistic family. More physical capital indicates that rural families have more
tangible properties, which are usually regarded as indirect economic resources (Colombo
et al. 2018). Therefore, there will be more discussion about how to use physical capital.
Financial resources lead rural families to have more investments, about which discussion
and cooperation within families are likely to occur (Li et al. 2012).

4 Conclusion

This study contributes to family resilience research in two ways. First, we do not limit the
focus to the overall PFR score but discuss the scores on scales of several dimensions of PFR.
Compared to existing studies that define the resilient status for all family samples, this study
introduces LPA to find categories of resilient families. Sustainable livelihoods, which are
essential for rural families to survive, are first incorporated into Walsh’s theory of family resil-
ience to explore where and how family resilience originates in rural areas using the MRMM
method. Ours is a pilot study for research that will focus on family resilience that incorporates
basic natural and social resources. Second, we designed a Chinese version of FRAS for rural
samples that shows how family resilience is distributed across families under rapidly chang-
ing sustainable livelihoods. Due to the complicated situation of urbanization and migration, as
well as the correlation between family resilience and sustainable livelihoods, further research
on rural families in China is suggested to consider the sensitivity of family resilience to family
resource changes, especially in the more urbanized provinces on the east coast of China.

Three categories of PFR have been identified: perception by the optimistic family with
the highest score of resilience, perception by the cooperative family with a medium score
of resilience, and perception by the pessimistic family with the lowest score of resilience.
People from optimistic families have the highest score for optimistic belief, which reflects
their stronger psychological adaptability in response to difficulties. However, they have less
communication within the family and are not likely to seek outside support. People from
cooperative families can acquire family resilience by frequent cooperation within the family.
People from pessimistic families have significantly negative attitudes toward adversity, fewer
connections within the family, and less family flexibility. These contribute to low resilience,
and the family in adversity will react slower and have less resources to mitigate risks. Pes-
simistic families are the most vulnerable group and are in need of outside support. Based
on a comparison of sustainable livelihoods among the resilience categories of families, we
suggest that rural families with more natural, physical, social and human resources are more
likely to be resilient and therefore adaptive.
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Gender, marital status and age have significant effects on PFR. Rural men have more opti-
mism than rural women in the evaluation of family resilience. Since rural men frequently
migrate, their optimistic evaluation about their family’s adaptability to adversity may be
exaggerated. Patterns differ between rural families with less resilience and those with more
resilience. In the comparison between families with less resilience, namely pessimistic and
cooperative families, unmarried members perceive family cooperation because they are more
likely to need family support to achieve their needs. In the comparison between families with
more resilience, namely cooperative and optimistic families, married members perceive fam-
ily cooperation because they are more likely to cooperate in making decisions using their
dominant roles. In general, young people are more likely than older people to perceive family
cooperation. This consistent effect of age indicates that compared to their elders, younger
people will seek support from their families more frequently to achieve goals in school, the
job market, and society.

Family resilience in rural China depends significantly on the status of the family’s sustain-
able livelihood. Rural families with more natural and social capital will be less resilient. These
capitals are traditional resources for resilience of rural families in an agricultural economy:
rural families have a stable structure and a division of labor that produces resilience and have
no need for frequent discussion. In the social transition, however, rural families have to deal
with difficulties due to urbanization and rural industrialization, and today traditional natural
resources and rural social networks are less able to support rural families’ response to risks.
Both natural and social capitals in rural communities are decreasing rapidly; families that are
overly dependent on traditional rural resources will be less resilient in today’s social transition.

Rural families with more physical and financial capitals will be more resilient. Better
physical capital indicates more physical properties, from which rural families can derive extra
resources when they deal with challenges, such as medical needs, marriage costs, and aging
support. Greater financial capital indicates more family wealth, by which rural families will
directly overcome risks and protect wellbeing. Unlike natural and social capitals, neither phys-
ical capital nor financial capital can be contributed by any single member. Instead, all family
members have to cooperate to accumulate physical property and financial wealth. Even though
rural families in modern China have less traditional resources from the agriculture economy,
they are still capable of improving family resilience by resources from markets, industries, and
new social networks.

Our sample is from a central Chinese province, which may not be representative of all of
rural China. The sampling sites at the county level reflect only the average situation of coun-
ties in Hubei Province. Those countries with either rapid economic development in rapid
urbanization or poverty in mountainous regions are not represented here.
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