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Abstract
Background: Perceived stress influences the health and well-being 

of older adults. This study aims to examine the association between the 
expectation and the receipt of filial piety and perceived stress among 
U.S Chinese older adults. 

Methods: Data were drawn from the PINE study, a population-
based study of Chinese older adults aged 60 and above in the greater 
Chicago area. Perceived stress was assessed by the PSS-10 and was 
the dependent variable. Independent variables were the expectation 
and the receipt of filial piety examined in six domains. Negative 
Binomial Regression and Multivariable Logistic Regression analyses 
were conducted. 

Results: Of the 3,159 Chinese older adults interviewed, the mean 
age was 72.8 (SD=8.3) and 58.9% were female. Compared with 
older adults who received a high level of filial piety, older adults who 
received a medium level of filial piety were 1.57 (1.29-1.93) times more 
likely to perceive stress as high, and older adults who received a low 
level of filial piety were 2.74 (2.26-3.33) times more likely to perceive 
stress as high, after controlling for the potential confounding variables. 
The expectation of filial piety was not significantly associated with 
perceived stress. 

Conclusion: A low level of filial piety receipt may be a risk factor 
for perceived stress. Our findings suggest incorporating cultural 
contributors into the analyses of perceived stress.
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in acquiring necessary coping resources in the mainstream culture 
[16]. Cultural, linguistic, and systematic barriers may impede this 
population from seeking and obtaining external assistance in U.S 
society [17,18]. Currently, scads of research efforts emphasized 
the consequences of stress and the underlying bio-physiological 
mechanism through which stress influences health of humans [2-
4]. Meanwhile, a growing body of literature examined the social and 
behavioral risk factors of perceived stress, such as age, gender, income, 
education, health conditions, living arrangement, marital status etc. 
[19-22]. However, cultural determinants of perceived stress have not 
been well explored, although it was recognized in prior study that 
culture values influence health and well-being of older adults [23,24]. 
Current literature indicates that Chinese traditional values and norms 
shape the way of thinking, and thus affect mind-body interaction and 
the state of physical and mental health [25]. Specifically, one study 
pointed out that culture influences how stressors are defined and 
perceived, and how coping resources and support are recognized and 
acquired [26]. 

With a population of more than four million, the Chinese 
population has experienced rapid growth in the U.S in recent years 
[27]. The mean age of Chinese population is relatively older than 
other populations, with 15% of the total population aged 60 and over. 
Adjusting lives in the U.S. can be challenging for Chinese older adults 
since a majority of them are not native-born (80%) and one third of 
them immigrated to U.S after the age of 60 [28]. 

 Chinese culture has been enforcing filial piety as an important 
moral standard historically [29]. Filial piety stipulates that adult 
children within the Chinese families are obligated to take care of older 
parents, emphasizing reciprocity in the parent-child relationships 
[30]. Adult children are required to provide adequate support to 
fulfill the emotional and practical needs of their older parents [30,31]. 
Filial piety may be associated with perceived stress as it affects both 
stressors and stress coping. Children who do not perform filial 
duties are often deemed as the tragedy of the entire family and the 
misfortune of the older parents [32]. Thus, perceiving children not 
filial may serve as an intrinsic stressor. Furthermore, considering 

Introduction
Perceived stress is an important health indicator. An individual 

perceives stress when they encounter situations that exceed their 
capability to deal with [1]. Unmanaged stress has negative influences 
on physical and mental health [2-5]. Aging process exposes older 
adults to some new type of stressors, and enervates their capability 
to cope [6]. For instance, older adults are more likely to live with 
one or more chronic health conditions, with accelerating healthcare 
expenditures and limited income [7,8]. Negative perceptions toward 
old age also cause a great number of psychological stressors among 
older adults, such as the fear of loss, anxiety over aging, concerns on 
physical appearance, etc. [9,10]. Many older adults are unfamiliar with 
those emerging stressors and their previous skills and experiences 
contribute little to stress coping [11]. Previous study indicates that 
chronic exposure to stress renders more severe health effects on older 
adults [12]. 

Older immigrants are prone to stress because they are often 
disadvantaged in terms of social capital, human capital, language 
proficiency, and cultural adaptability [13-15]. Despite the above 
mentioned facets, older immigrants are often less likely to succeed 
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that filial piety has significant influence on inter-generational 
relationships and general well-being of older parents [31,33,34], it is 
likely that filial piety substantially indicates whether older parents can 
obtain adequate emotional and tangible support from children when 
encountering stressful situations.

There can be disagreements between the older parents and adult 
children in terms of the ideological beliefs and practical delivery of 
filial care [35], since filial behaviors are usually considered as the 
reciprocal contracts between two generations. The generational gaps 
are usually enlarged with the course of immigrating to U.S, a society 
that values individualism and counts on social welfare system for 
elder care [14]. The traditional conceptualization of filial piety may 
have been altered among the younger generations who acculturate at a 
higher degree. In contrast, their older parents may be more persistent 
in keeping filial piety belief and practice operating within the family 
[36]. Hence, there is a risk that some older adults are not able to get 
desired filial care, and this group of older adults are vulnerable in face 
of stress in late life. 

Filial piety still plays important role guiding elder care within the 
U.S Chinese families [33], considering that more than one third of 
Chinese older adults reported that they could not cope with things 
in daily life [37], and primarily rely on children as an important 
source of social support [38]. Although prior studies have explored 
extensively regarding the effect of filial piety on intergenerational 
relationships, the association between filial piety and perceived stress 
among Chinese older adults is not well documented. 

Concerning the negative health consequences associated with 
stress among older adults, it is important to understand how filial 
piety contributes to perceived stress among Chinese older adults as 
it can provide valuable cultural insight for interventions to improve 
health and well-being among minority populations. Our study aims 
to examine the association between the expectation and receipt of 
filial piety and perceived stress. Our central hypothesis is that higher 
levels of filial piety expectation and filial piety receipt are associated 
with lower perceived stress after confounding factors are controlled, 
including socio-demographics, socio-economics, and health measures 
etc. A better understanding of this issue has important implications 
in developing culturally appropriate stress coping interventions 
targeting Chinese older adults in the U.S.

Methods 
Population and settings

The Population Study of Chinese Elderly in Chicago (PINE) is 
an ongoing population-based epidemiological study of U.S Chinese 
older adults aged 60 and over in the greater Chicago area. Data in 
this paper were drawn from the first-wave PINE study data collected 
in between 2011 to 2013. Briefly, the purpose of the PINE study is to 
collect community-level data of U.S Chinese older adults to examine 
key cultural determinants of health and well-being. The project was 
initiated by a synergistic community-academic collaboration among 
Rush Institute for Healthy Aging, Northwestern University, and 
many community-based social services agencies and organizations 
throughout the greater Chicago area [39].

In order to ensure study relevance to the well-being of the 

Chinese community and enhance community participation, the 
PINE study implemented extensive culturally and linguistically 
appropriate recruitment strategies strictly guided by community-
based participatory research (CBPR) approach [40,41]. Older adults 
aged 60 and above who self identified as Chinese and reside in 
Greater Chicago area are eligible to participate in the PINE study. 
With over twenty social services agencies, community centers, health 
advocacy agencies, faith-based organizations, senior apartments and 
social clubs serving as the basis of study recruitment sites, eligible 
participants were approached through routine social services and 
outreach efforts targeting Chinese American families in the Chicago 
city and suburban areas. Out of 3,542 eligible participants, 3,159 
agreed to participate in the study, yielding a response rate of 91.9%.

Based on the available census data drawn from U.S Census 
2010 and a random block census project conducted in the Chinese 
community in Chicago, the PINE study is representative of the 
Chinese aging population in the greater Chicago area with respect 
to key demographic attributes including age, sex, income, education, 
number of children, and country of origin [42]. The study was 
approved by the institutional review board of the Rush University 
Medical Center.

Measurements 
Perceived stress

We used the Perceived Stress Scale (PSS-10) to assess the 
degree to which situations in lives are perceived as stressful among 
the Chinese older adults [43,44]. The PSS-10 consists of ten items 
and each of them assesses how unpredictable, uncontrollable, and 
overloading respondents felt in their lives. Participants were asked in 
last month, how often have they felt: (1) upset because of something 
happened unexpectedly; (2) unable to control important things in 
life; (3) nervous and stressed; (4) confident about the ability to handle 
personal problems; (5) things were going your way; (6) could not cope 
with all the things had to do; (7) been able to control irritations in life; 
(8) were on top of things; (9) angered because of things happened out 
of control; 10) could not overcome piled up difficulties. Respondents 
indicated answers to each question on a 5-point scale ranging from 
0=never to 4=very often. Of the 10 items, 4 items (items 4,5,7,8) are 
worded in a positive direction, so they were reverse scored.

The scores of each item were then summed up and the total 
score ranged from 0 to 40, with higher scores indicating greater 
psychological stress. The tertiles of perceived stress among study 
sample were then calculated and were labeled as “low stress” group, 
“medium stress” group, and “high stress” group. Content validity was 
assessed by a group of bilingual and bicultural study researchers and 
experts in both Chinese cultural issues and health and aging topics. 
Internal reliability (Cronbach’s alpha) of PSS-10 was estimated to be 
0.86 among the Chinese older adults in the U.S [45]. 

Filial piety: The assessment was planned around six domains of 
filial piety, including respect, happiness, care, greetings, obedience, 
and financial support, based on the conceptual model proposed 
by Gallois and colleagues [46]. On a five-point-scale (1=very little; 
2=rather little; 3=average; 4=rather a lot; 5=very much), participants 
were asked how much care, respect, happiness, obedience, financial 
support, and how many greetings they expected from their children. 
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Similarly, participants were then asked to evaluate their actual receipt 
of care, respect, greetings, happiness, obedience, and financial support 
(1=very little; 5=very much). 

The scores of each domain were then summed up and the 
aggregate score ranged from 6-30, with higher scores indicating 
greater filial piety expectation or filial piety receipt. The aggregate 
filial piety scores were reversely coded in the negative binomial 
regressions where rate ratios were calculated. The tertiles of filial piety 
expectation among study sample were calculated and were labeled as 
“low filial piety expectation” group, “medium filial piety expectation” 
group, and “high filial piety expectation” group. Similarly, the tertiles 

of filial piety receipt were also calculated and labeled as “low filial 
piety receipt” group, “medium filial piety receipt” group, and “high 
filial piety receipt” group. Internal reliability of the scale was 0.88 in 
our study sample [45]. 

Confounding factors: Basic socio-demographics and socio-
economics were collected including age, sex, education, annual 
personal income, marital status, number of children, living 
arrangement, years in the U.S, years in the community. Education 
was assessed by asking participants the years of highest educational 
level completed, ranging from 0 to 17 years or more. Living 
arrangement was assessed by asking participants how many people 

Low Medium High d.f, Chi-square p-value

Age

60-64 243(22.25) 210(21.94) 226(21.14)

65-69 239(21.89) 209(21.84) 191(17.87)

70-74 218(19.96) 184(19.23) 202(18.90)

75-79 194(17.77) 169(17.66) 186(17.40)

80 and over 198(18.13) 185(19.33) 264(24.70) 8,18.73 <0.05

Sex

Male 591(54.12) 535(55.90) 680(63.61)

Female 501(45.88) 422(44.10) 389(36.39) 2,22.27 <0.001

Education level

0 year 46(4.22) 55(5.75) 81(7.61)

1-6 years 407(37.34) 355(37.10) 407(38.22)

7-12 years 391(35.87) 335(35.01) 376(35.31)

13-16 years 206(18.90) 190(19.85) 177(16.62)

More than 17 years 40(3.67) 22(2.30) 24(2.25) 8,18.95 <0.05

Income

$0 - $4,999 357(32.87) 323(34.04) 351(33.08)

$5,000 - $9,999 541(49.82) 478(50.37) 583(54.95)

$10,000 - $14,999 134(12.34) 87(9.17) 87(8.20)

Over $15,000 54(4.97) 61(6.43) 450(3.77) 6,20.61 <0.01

Marital Status

Married 804(74.10) 692(72.61) 721(68.15)

Separated 14(1.29) 19(1.99) 22(2.08)

Divorced 26(2.40) 21(2.20) 26(2.46)

Widowed 241(22.21) 221(23.19) 289(27.32) 6,11.63 0.07

Living Arrangement

Living alone 225(20.60) 193(20.19) 244(22.83)

Living with 1 person 535(48.99) 505(52.82) 519(48.55)

2-3 172(15.75) 140(14.64) 167(15.62)

4 or more 160(14.65) 118(12.34) 139(13.00) 6,6.84 0.34

Years in the U.S

0-10 306(28.13) 269(28.17) 263(24.74)

11-20 308(28.31) 300(31.41) 342(32.17)

21-30 280(25.74) 226(23.66) 250(23.52)

Table 1: Socio-demographics and Socio-economics by Stress Tertiles N (%).
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live in their household besides themselves and was categorized into 
three groups: (1) living alone; (2) living with 1-2 persons; (3) living 
with 2-3 persons; (4) living with 4 more persons. Income groups were 
divided into four groups: (1) $0-$4,999 per year; (2) $5,000-$9,000 
per year; (3) $10,000-14,999 per year; (4) more than $15,000 per year. 

Medical comorbidities: Participants were asked if they had been 
told by a doctor, nurse or therapist that they had: (1) heart disease, 
heart attack, coronary thrombosis, coronary occlusion or myocardial 
infarction; (2) stroke or brain hemorrhage; (3) cancer, malignancy 
or a tumor of any type; (4) high cholesterol; (5) diabetes, sugar in the 
urine, or high blood sugar; (6) high blood pressure; (7) a broken or 
fractured hip; (8) thyroid disease; or (9) osteoarthritis or inflammation 

or problems with joints. The number of medical comorbidities was 
calculated by totaling the number of “yes” responses to the nine items 
above. 

Data Analysis 
Descriptive statistics were used to summarize socio-

demographics, socio-economics, and health measures by stress 
tertiles. Chi-square tests were used to compare whether the means of 
the filial piety expectation and the means of filial piety receipt differed 
across stress tertiles. Negative Binomial Regression and Logistic 
Regression analyses were used to examine the associations between 
the expectation and receipt of filial piety and perceived stress, 
controlling for potential confounding factors. Model A was adjusted 
for age and gender. The next model (model B) was additionally 
adjusted for education and income. In model C, we added number 
of children and living arrangement to the previous model. In model 
D, we added years in the U.S and years in the community to the 
previous model. In the final model, we furthermore controlled for 
number of medical comorbidities on the basis of previous models. 
All of the above models (Models A-E) tested the association between 
the expectation and receipt of filial piety and perceived stress. Rate 
ratios (RRs), Odds Ratios (ORs), 95% confidence intervals (CIs), 
and significance levels were reported. All statistical analyses were 
conducted using SAS, Version 9.2 (SAS Institute Inc., Cary, NC).

Mean of Filial piety Expectation
Mean(SD)

  F=2.88, p=0.06
Stress Low (N=1076) 20.58(6.06)

Stress Medium (N=949) 20.49(6.13)
Stress High (N=1038) 21.09(6.01)

Mean of Filial piety Receipt
Mean(SD)

 F=62.85, p<0.001
Stress Low (N=1077) 23.25(4.52)

Stress Medium (N=946) 22.38(4.68)
Stress High (N=1039) 20.90(5.32)

Table 2: Filial piety by stress tertiles.

Model A Model B Model C Model D Model E

Age 1.01(1.00,1.01)+ 1.01(1.00,1.01)+ 1.01(1.00,1.01)# 1.01(1.00,1.01)# 1.00(1.00,1.01)

Female 1.11(1.06,1.17)+ 1.10(1.05, 1.16)+ 1.09(1.03, 1.15)# 1.09(1.03,1.15)# 1.08(1.02, 1.14)#

Years of Education 1.00(0.99, 1.00) 0.99(0.99,1.00)* 0.99(0.99,1.00)* 0.99(0.99,1.00)#

Income 0.96(0.94,0.98)+ 0.96(0.94,0.98)+ 0.96 (0.94,0.98)+ 0.96(0.94,0.98)#

Married 0.97(0.91,1.04) 0.98(0.92,1.04) 0.98(0.92,1.05)

Children alive 0.99(0.97,1.01) 0.99(0.97,1.01) 0.99(0.97,1.01)

Living arrangement 0.99(0.98, 1.01) 1.00(0.98, 1.01) 1.00 (0.98,1.01)

Years in the U.S 1.00(1.00, 1.01)* 1.00(1.00, 1.01)*

Years in the community 0.99(0.99, 1.00)+ 0.99(0.99, 1.00)+

Medical Comorbidities 1.08(1.05, 1.10)+

             Filial expectation 
             (reversely coded ) 1.00(0.99,1.00) 1.00(0.99,1.00) 1.00(0.99,1.00) 1.00(0.99,1.00) 1.00(0.99,1.00)

Table 3a: Association between Filial Piety Expectation and Perceived Stress in Older Adults.
Outcome: Perceived Stress (range 0-40) Independent: Filial Piety Expectation (range 6-30) RR (95% CI).

More than 30 years 194(17.83) 160(16.75) 208(19.57) 6,9.54 0.15

Years in the Community

0-10 585(53.57) 567(59.25) 638(60.13)

11-20 267(24.45) 229(23.93) 235(22.15)

21-30 163(14.93) 108(11.29) 111(10.46)

More than 30 years 77(7.05) 53(5.54) 77(7.26) 6,8.51 <0.01

Co-Morbidities

0 314(43.25) 224(30.85) 188(25.90)

1 380(36.61) 310(29.87) 348(33.53)

2 263(31.72) 260(31.36) 306(36.91)

3+ 135(25.71) 163(31.05) 227(43.24) 6,59.75 <0.001
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Results
Of the 3,159 Chinese older adults interviewed, mean age was 

72.8 years (SD=8.3, range 60-105) and 58.9% were female. Table 1 
presents socio-demographics, socio-economics, and health measures 
of our participants by levels of the perceived stress. The levels of 
perceived stress were differed by age (p<0.05), gender (p<0.001), 
education (p<0.05), income (p<0.01), years in the community 
(p<0.01), and medial comorbidities (p<0.001). A high level of stress 
is more commonly reported among participants who are 75 and 
older (42.10%), male (63.61%), with 6 years of education or below 
(45.83%), with annual income 10,000 or below (88.03%), having lived 
in the community for less than 10 years (60.13%), and with three or 
more chronic conditions (43.24%).  

Table 2 presents means of filial piety expectation and receipt by 
stress tertiles. The receipt of filial piety was differed by perceived stress 
tertiles (p<0.001). The expectation of filial piety was not significantly 

differed across three perceived stress groups. The receipt of filial was 
23.25 (SD=4.52) among the low stress group, compared to 20.90 
(SD= 5.32) among the high stress group. The expectation of filial piety 
was 20.58 (SD=6.06) among the low stress group, compared to 21.09 
(SD= 6.01) among the high stress group. 

The associations between expectations of filial piety and 
perceived stress are presented in Table 3. Expectation of filial piety 
is not associated with higher levels of perceived stress after adjusting 
for age, sex, education, income, marital status, number of children, 
living arrangement, years in the U.S, years in the community, and 
medical comorbidities. In contrast, perceived receipt of filial piety was 
associated with higher levels of perceived stress. In the fully adjusted 
model (Model E), every 1 point lower in receipt of filial piety (range 
6-30) score was associated with 3% higher in perceived stress (rang 
0-40, Rate Ratio: 1.03, 1.03-1.04) after all the confounding variables 
were controlled.     

Model A Model B Model C Model D Model E

Age 1.01(1.00,1.01)+ 1.01(1.00,1.01)+ 1.01(1.00,1.01)+ 1.01(1.00,1.01)+ 1.01(1.00,1.01)#

Female 1.15(1.10,1.21)+ 1.14(1.08, 1.19)+ 1.13(1.07, 1.20)+ 1.13(1.07,1.20)+ 1.12(1.06, 1.18)+

Years of Education 0.99(0.99,1.00)# 0.99(0.99,1.00)# 0.99(0.99,1.00)# 0.99(0.98,1.00)+

Income 0.90(0.83,0.97)# 0.95(0.93,0.97)+ 0.95 (0.93,0.98)+ 0.96(0.93,0.98)+

Married 0.99(0.93,1.50) 0.99(0.93,1.50) 1.00(0.94,1.06)

Children Alive 1.00(0.98,1.02) 1.00(0.98,1.01) 1.00(0.98,1.01)

Living Arrangement 1.00(0.99, 1.02) 1.00(0.99, 1.02) 1.01(0.99,1.02)

Years in the U.S 1.00(1.00, 1.00) 1.00(1.00, 1.00)

Years in the Community 0.99(0.98, 1.00)+ 0.99(0.99, 1.00)+

Medical Comorbidities 1.08(1.05,1.10)+

           Filial Piety Receipt  
            (reversely coded ) 1.03 (1.03,1.03)+ 1.03(1.03,1.04)+ 1.03(1.03,1.04)+ 1.03(1.03,1.04)+ 1.03(1.03,1.04)+

*p< 0.05, #p<0.01, +p<0.001

Model A Model B Model C Model D Model E

Age 1.02(1.01,1.03)+ 1.02( 1.01-1.03)+ 1.02( 1.01-1.03)+ 1.02( 1.01-1.03)# 1.01( 1.00-1.02)*

Female 1.39(1.19, 1.62)+ 1.36(1.16-1.59)+ 1.36(1.15-1.61)+ 1.36(1.15-1.61)+ 1.32(1.12-1.57)#

Education 0.99(0.97-1.00) 0.99(0.97-1.01) 0.99(0.97-1.00) 0.98(0.97-1.00)*

Income 0.90(0.83-0.97)# 0.90(0.83-0.97)# 0.89(0.83-0.97)# 0.90(0.83-0.97)#

Married 1.00(0.83-1.22) 1.01(0.84-1.23) 1.03(0.85-1.25)

Living arrangement 1.01(0.97-1.06) 1.02(0.97-1.06) 1.02(0.98-1.07)

Number of Children 1.00(0.94-1.06) 0.99(0.93-1.06) 0.99(0.93-1.05)

Years in US 1.01(1.00-1.02)# 1.01(1.00-1.02)*

Years in community 0.98(0.97-1.00)+ 0.98(0.99-0.99)#

Medical Comorbidities 1.21(1.13-1.30)+

FP Expectation=Low 0.85(0.70, 1.02) 0.88(0.73-1.06) 0.88(0.72-1.06) 0.90(0.74-1.09) 0.91(0.75-1.11)

FP Expectation=Medium 0.93(0.78, 1.12) 0.96(0.80-1.16) 0.96(0.80-1.16) 0.98(0.82-1.19) 1.00(0.83-1.21)

FP Expectation =High (reference )

Table 4a: FP Expectation and Perceived Stress as High.
Outcome: Perceived Stress at the Highest Tertile OR (95% CI).

Table 3b: Association between Perceived Stress and Filial Piety Receipt in Older Adults.
Outcome: Perceived Stress (range 0-40) Independent: Filial Piety Receipt (range 6-30) RR (95% CI)
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In the logistic regression models Tables 4a and 4b, higher levels 
of filial piety expectation was not associated with higher odds of 
perceiving stress as high. However, higher level of filial piety receipt 
was associated with higher odds of perceiving stress as high. In the 
final model where potential confounding factors were controlled, 
older adults who received a medium level of filial piety were 1.57 
(1.29-1.93) times more likely to perceive stress as high, compared 
with older adults who received a high level of filial piety receipt. Older 
adults received a low level of filial piety were 2.74 (2.26-3.33) times 
more likely to perceive stress as high, compared with older adults who 
received a high level of filial piety receipt. 

In the logistic regression models Tables 5a and 5b, no associations 
were found between the expectation of filial piety and perceived 
stress. Significant associations were found between the receipt of 
filial piety and perceived stress. Compared to older adults with a low 
level of perceived stress and a high level of filial piety, older adults 
received a low level of filial piety and a medium level of filial piety 
were respectively 3.43 (2.75-4.28) and 1.69 (1.34-2.12) times more 
likely to perceive stress as high. Similarly, compared with older adults 
who had a low level of perceived stress and a high level of filial receipt, 
older adults received a low level of filial piety and a medium level 
of filial piety were respectively 1.20 (1.10,1.30) and 1.58 (1.27-1.96) 
times more likely to perceive stress as medium.

Discussion
 To our knowledge, this is the first population-based study that 

reports the associations between filial piety and perceived stress in 
community-dwelling Chinese older adults. This study demonstrates 
that lower levels of filial piety receipt are associated with higher levels 
of perceived stress among Chinese older adults in the greater Chicago 
area after controlling for potential confounding factors. No significant 
associations were identified between the expectation of filial piety and 
perceived stress. Compared with older adults who received a high 
level of filial piety, older adults who received a medium or a low level 
of filial piety were more likely to perceive stress as high.

Our finding indicates that a low level of filial piety receipt is 
associated with a high level of perceived stress, providing empirical 
evidence to support cultural factors impacting health [23]. Our 
findings are consistent with prior studies suggesting that older 
adults who receive more emotional support from their closest 
family members report less symptoms of distress and higher life 
satisfaction [47,48]. While a majority of previous studies examined 
the associations between filial piety and care-giving stress targeting 
caregivers [49,50], our study looks through the lens of older adults to 
understand the associations between filial piety and perceived stress. 
The receipt of filial piety may act on stressors in many aspects. 

Due to the tradition cultural norms in China which praise the 
compliance to familial values and disapprove the neglect of filial 
duties, children being not filial can be a distressed experience for 
older adults [51,52]. A prior study suggested that cultural factors 
can shape how stressors are defined, responded, and manifested 
within a certain population [53]. Despite older adults may suffer 
from negative feelings of not receiving filial piety, such as shame, 
disappointment, and embarrassment, a low level of the receipt of filial 
piety indicate unsatisfactory family relationships and vulnerability to 
family conflicts [54,55]. It is culturally believed that the presence of 
disharmony in family relationships disturbs the balance of a person’s 
everyday life and obstructs the prosperity of the entire family [56]. 
The tension between family members may be manifested in the form 
of elder mistreatment [57-65], which in turn may engender more 
psychological stressors among older adults [24,60,62,66-69]. 

Moreover, lower levels of filial piety receipt indicate inadequate 
coping recourses for older adults, letting alone it can function as an 
intrinsic stressor. Concerning that over one third of Chinese older 
adults have difficulties in dealing with things in life [37], many 
Chinese older adults struggle to adjust new lives in the U.S [70-80]. 
While coping skills and coping resources can both count for stress 
coping, coping resources appear to be of higher importance because 
many uncontrollable factors may impede older adults from acquiring 
coping skills, such as English proficiency, cognitive functioning, 

Model A Model B Model C Model D Model E

Age 1.02(1.01,1.03)+ 1.02( 1.01-1.03)+ 1.02( 1.01-1.03)+ 1.02( 1.01-1.03)+ 1.02( 1.00-1.03)*

Female 1.52(1.30, 1.78)+ 1.48(1.26-1.74)+ 1.48(1.25-1.76)+ 1.49(1.25-1.77)+ 1.44(1.21-1.71)+

Education 0.98(0.97-1.00)* 0.99(0.97-1.00) 0.98(0.96-1.00)* 0.98(0.96-1.00)*

Income 0.87(0.80-0.94)+ 0.87(0.81-0.94)+ 0.88(0.81-0.95)# 0.88(0.81-0.96)#

Married 0.99(0.81-1.20) 1.00(0.82-1.21) 1.02(0.82-1.24)

Living arrangement 1.04(0.99-1.08) 1.04(1.00-1.08) 1.04(1.00-1.09)

Number of Children 1.02(0.96-1.08) 1.01(0.95-1.07) 1.01(0.95-1.07)

Years in US 1.01(1.00-1.02)* 1.01(1.00-1.02)*

Years in community 0.98(0.97-0.99)+ 0.98(0.97-1.00)+

Medical Comorbidities 1.24(1.16-1.33)+

FP Receipt= Low 2.45(2.04, 2.95)+ 2.57(2.13,3.10)+ 2.62(2.17-3.17)+ 2.66(2.20-3.22)+ 2.74(2.26-3.33)+

FP Receipt =Medium 1.48(1.21, 1.80)+ 1.51(1.23, 1.84)+ 1.53(1.25-1.87)+ 1.55(1.27-1.90)+ 1.57(1.29-1.93)+

FP Receipt =High (reference) 

Table 4b: FP Receipt and Perceived Stress as High.
Outcome: Perceived Stress at the Highest Tertile OR (95% CI).

*p< 0.05, #p<0.01, +p<0.001, FP=Filial Piety.
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educational level, etc. According to a prior study, older adults perceive 
coping resources available to be more important for their well-being 
compared with younger counterparts [81]. Moreover, the benefit of 
receiving children support is greatly magnified among older adults 
who attached higher importance towards Chinese familial values [82].

Family support is important for Chinese older adults, but children 
support may outweigh other forms of family support considering the 
prevailing trend when large, extended family systems started to divide 
into nuclear family sectors [82]. Only 9.9% of Chinese older adults 
denied that they rely on family for support, but as high as 40.4% 
reported as so with regards to friends [83]. Support from Children is 
especially important for Chinese older adults in the U.S in terms of 
dealing with personal situations [38]. Notably, in light of “saving face” 
as a customary cultural value in China to avoid negative interactions 
with “outsiders”, older adults who have a low receipt of filial piety 
may be reluctant to seek other forms of social support.

Our study indicates that the receipt of filial piety, rather than the 

expectation of filial piety, is significantly associated with perceived 
stress, which is inconsistent with a prior study showing that the 
anticipation of social support is a stronger indicator of psychological 
distress [84]. Our results indicate that older adults with similar levels 
of stress tend to be more disparate in filial piety expectations. Many 
contributors may interfere with the expectation of filial piety among 
older adults. A previous study took the life-course perspective and 
explained that the expectation of filial piety is associated with how 
roles of older parents change within the family [85]. From this 
perspective, Chinese older parents may lower their expectations of 
filial piety because they can no longer conform to their culturally 
anticipated roles as the family leader to provide guidance for children 
during the course of immigration [86]. Culturally, higher levels of 
expectation of filial piety are built on the presumption that older 
parents possess greater wisdom and social resources contributing 
to the prosperity of children. Reciprocally, they deserve filial piety 
from children in late life. However, this mutual exchange of support 
between parents and children is often deteriorated with the process 

Model A Model B Model C Model D Model E

Age 1.02(1.01, 1.03)+ 1.02(1.01-1.03)+ 1.02(1.01-1.03)* 1.02(1.01-1.04)+ 1.02(1.00-1.03)*

Female 1.44(1.21, 1.71)+ 1.38(1.16-1.66)+ 1.39(1.15-1.68)+ 1.39(1.15-1.68)+ 1.33(1.10-1.61)+

education 0.98(0.96-1.00)* 0.98(0.96-1.00)* 0.97(0.95-0.99)# 0.97(0.95-0.99)#

Income 0.90(0.83-0.98)* 0.90(0.83-0.98)* 0.90(0.82-0.98) 0.91(0.83-0.99)*

Married 1.02(0.81-1.27) 1.03(0.82-1.28)# 1.05(0.84-1.32)

Living arrangement 1.00(0.95-1.05) 1.00(0.95-1.02) 1.01(0.96-1.06)

Number of children 0.96(0.90-1.03) 0.95(0.89-1.02) 0.95(0.89-1.02)

Years in U.S 1.01(1.00-1.02)# 1.01(1.00-1.02)+

Years in community 0.98(0.97-0.99)+ 0.98(0.97-0.99)+

Medical Comorbidity 1.32(1.22-1.44)+

FP Expectation=low 0.86(0.70, 1.07) 0.90(0.72-1.12) 0.89(0.71-1.11) 0.92(0.74-1.15) 0.94(0.75-1.17)

FP Expectation= Medium 0.87(0.71, 1.08) 0.90(0.73-1.11) 0.89(0.72-1.11) 0.92(0.74-1.14) 0.94(0.80-1.17)

FP Expectation=High ( Reference) 

FP Expectation and Perceived Stress Medium vs Low
 OR (95%)

Model A Model B Model C Model D Model E

Age 1.01(1.00,1.02) 1.01(0.99-1.02) 1.01(1.00-1.02) 1.01(1.00-1.03) 1.01(0.99-1.20)

Female 1.07(0.90,1.28) 1.04(0.87-1.24) 1.04(0.86-1.26) 1.05(0.86-1.27) 1.02(0.84-1.23)

education 0.99(0.97-1.01) 0.98(0.96-1.00)* 0.97(0.95-0.99)# 0.97(0.95-0.99)#

income 0.99(0.93-1.07) 1.00(0.93-1.07) 1.01(0.93-1.09) 1.02(0.94-1.10)

Married 1.03(0.82-1.29) 1.03(0.82-1.21) 1.40(0.83-1.31)

Living arrangement 0.97(0.92-1.02) 0.97(0.92-1.02) 0.97(0.93-1.02)

Number of children 0.92(0.86-0.99)* 0.92(0.86-0.99)* 0.92(0.86-0.99)*

Years in U.S 1.00(1.00-1.02) 1.00(0.99-1.02)

Years in community 0.98(0.97-1.00)# 0.98(0.97-1.00)+

Medical Comorbidity 1.19(1.10-1.29)+

FP Expectation =low 1.04(0.83, 1.29) 1.06(0.85-1.32) 1.03(0.82-1.29) 1.04(0.83-1.31) 1.06(0.84-1.32)

FP Expectation =Medium 0.87(0.70, 1.08) 0.87(0.70-1.08) 0.85(0.69-1.07) 0.87(0.70-1.09) 0.88(0.71-1.10)

FP Expectation =High ( Reference)

Table 5a: FP Expectation and Perceived Stress High vs Low OR (95% CI).
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of immigrating to U.S, when many of older adults cannot keep up 
pace with their children in terms of language proficiency and cultural 
adaptability etc. 

Moreover, a greater expectation of filial piety is often predisposed 
to an explicit expression of the weakness and vulnerabilities among 
older adults. While many older adults received public elder care 
from the U.S social welfare, they may be pressured to lower their 
expectations of filial piety since their practical needs are fulfilled. 
However, public elder care cannot substitute for the practice of filial 
piety since filial piety is more than providing support in everyday 
functioning, but also enhancing inter-generational interactions and 
parent-children relationships. A prior study contended that older 
adults with stronger belief in filial piety would prefer kinship over 
the public elder care [87]. Our study calls for a better understanding 
on contributing factors that are associated with expectations of filial 
piety. 

Our findings may contribute to existing literature in the following 

aspects. First, to our best knowledge, this is the first study that quantifies 
the association between the receipt of filial piety and perceived stress 
among Chinese older adults. Despite prior studies identified that 
filial piety significantly contributes to the well-being of Chinese older 
adults, few has delineated the specific association between filial piety 
and perceived stress, an important health measure of psychological 
well-being. Second, our study distinguished the expectation and the 
receipt of filial piety, and assessed their associations with perceived 
stress separately. Our results revealed that filial piety expectation and 
receipt are not congruent in terms of their associations with perceived 
stress [32]. Further research is needed to explain the reason why only 
the filial piety receipt is associated with perceived stress. 

Third, considering that culturally-relevant frameworks are still 
wanting in most current studies of successful aging [88], our findings 
point to the need of initiating a theoretical conceptual framework, in 
which integral cultural values, such as filial piety, can be incorporated 
in the assessment of the perceived stress among minority aging 

Table 5b: FP Receipt and Perceived Stress High vs Low OR (95%).

Model A Model B Model C Model D Model E

Age 1.02(1.01, 1.03)+ 1.02(1.01, 1.03)+ 1.02(1.01, 1.04)+ 1.02(1.01, 1.03)+ 1.02(1.01, 1.03)#

Female 1.60(1.34, 1.92)+ 1.53(1.27,1.84)+ 1.54(1.27,1.87)+ 1.55(1.27,1.88)+ 1.48(1.21,1.80)+

education 0.97(0.96,0.99)+ 0.97(0.95,0.99)# 0.97(0.95,0.99)# 0.96(0.94,0.98)+

Income 0.86(0.79,0.94)+ 0.87(0.80,0.94)+ 0.88(0.80,0.96)# 0.88(0.81,0.97)#

Married 1.00(0.80,1.25) 1.01(0.80,1.26) 1.03(0.82,1.30)

Living arrangement 1.03(0.98,1.07) 1.02(0.97,1.08) 1.03(0.98,1.09)

Number of children 0.98(0.92,1.05) 0.97(0.91,1.04) 0.98(0.91,1.05)

Years in U.S 1.01(1.00,1.02)* 1.01(1.00,1.02)

Years in community 0.97(0.96,0.99)+ 0.98(0.97,0.99)+

Medical Comorbidity 1.36(1.25,1.48)+

FP Receipt =Low 2.98(2.41, 3.68)+ 3.16(2.55-3.92)+ 3.19(2.57-3.97)+ 3.29(2.64-4.10)+ 3.43(2.75-4.28)+

FP Receipt=Medium 0.57(0.26, 1.96)+ 1.59(1.28-1.99)+ 1.61(1.29-2.01)+ 1.65(1.32-2.06)+ 1.69(1.34-2.12)+

FP Receipt= High (reference)

FP Receipt and Perceived Stress Medium vs Low OR (95%)

Model A Model B Model C Model D Model E

Age 1.01(1.00,1.02) 1.01(0.99,1.02) 1.01(1.00,1.02) 1.01(1.00,1.03) 1.01(0.99,1.02)

Female 1.12(0.94,1.34) 1.08(0.90,1.29) 1.08(0.90,1.31) 1.09(0.90,1.32) 1.05(0.87,1.28)

education 0.98(0.97,1.02) 0.98(0.96,1.00)* 0.97(0.95,0.99)# 0.97(0.95,0.99)#

income 0.99(0.92,1.06) 0.98(0.91,1.06) 1.00(0.93,1.09) 1.01(0.93,1.09)

Married 1.02(0.81,1.29) 1.02(0.81,1.28) 1.04(0.82,1.31)

Living arrangement 0.98(0.93,1.03) 0.98(0.93,1.03) 0.98(0.93,1.03)

Number of children 0.93(087,1.00)* 0.93(0.87,0.99)* 0.93(0.87,1.00)*

Years in U.S 1.00(0.99,1.01) 1.01(0.99,1.01)

Years in community 0.98(0.97,1.00)# 0.98(0.97,1.00)#

Medical Comorbidity 1.20(1.10,1.30)+

FP Receipt =low 1.50(1.21, 1.86)+ 1.53(1.24-1.90)+ 1.51(1.21-1.87)+ 1.55(1.24-1.92)+ 1.58(1.27-1.96)+

FP Receipt= Medium 0.15(0.93, 1.42) 1.13(0.91-1.40) 1.12(0.90-1.39) 1.14(0.92-1.42) 1.16(0.93-1.44)

FP Receipt =High (reference)

*p< 0.05, #p<0.01, +p<0.001; FP=Filial Piety.
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populations. Fourth, our recruitment was largely benefited from 
community-based participatory research (CBPR) approach and 
mixed outreach strategies. Our research assistants are bicultural 
and bilingual, well-trained to proficiently carry out interviews with 
older adults in participants’ preferred languages and dialects. During 
the in-person interviews, older adults can comfortably share their 
opinions and experiences given that research assistants are equipped 
with cultural competencies to minimize cultural barriers and stigma 
that are associated with reporting psychological distress [66]. 

Limitations of our study warrant mention. First, it is inconclusive 
whether or not our findings can be generalized to other Chinese 
populations in the U.S or in Asian societies, although this study 
was representative of Chinese older adults in the greater Chicago 
area. Second, our measures of perceived stress and filial piety were 
subjective, which may be biased in revealing the actual stress levels 
and actual receipt of filial piety. Third, since we asked participants to 
make an overall estimate of filial piety receipt from all of their children, 
we were not able to identify the variations of each child in performing 
piety duties. Fourth, we used the aggregate score to estimate the 
overall filial piety expectation and receipt, and therefore whether each 
filial behavior is associated with perceived stress is not clear. Fifth, the 
cross-sectional design cannot suggest causal relationship and future 
longitudinal study is necessary to provide better understanding on 
associations found in this study. 

This research has wide implications for researchers, healthcare 
professionals, community organizations, and policy makers. First, 
this study calls for more research attention to explore how cultural 
values and norms may influence the psychological well-being of 
minority aging populations. A better understanding on the underlying 
mechanism through which filial piety receipt influences perceived 
stress is necessary as it will help develop targeted stress coping 
strategies for Chinese older adults. Moreover, in-depth analyses 
can be conducted to specify which domain(s) of the filial piety 
receipt may contribute to higher perceived stress, as each domain 
of filial piety can influence perceived stress differently. Second, U.S 
healthcare professionals need to understand the cultural significance 
of filial piety. While filial piety is a measure of family relationship, it 
should be also considered as an important indicator for psychological 
well-being of Chinese older adults. Health professionals should 
understand health risks associated with not receiving enough filial 
piety among Chinese older adults when delivering medical services.

Third, while filial therapy is widely used to increase parental-
children interactions for young parents in recent studies, its adoption 
in programs for adult children and older parents is rare. Workshops 
and education opportunities should be created to encourage older 
parents and their adult children in sharing their opinions on filial 
care. Community organizations should involve in family members, 
especially adult children, when developing stress alleviation programs 
for older adults. Moreover, programs should also consider remove 
logistic barriers that may inhibit adult children from engaging in 
filial piety activities, filial duties can be performed through innovative 
channels including emails, phones, mobile chatting applications, etc. 
Fourth, policy-makers should increase Chinese older adults’ access to 
stress coping resources in the community with language and culture 

sensitivity in the minority communities. Also, trainings can be 
provided to adult children to prepare them better in providing elder 
care to older parents. 

Conclusion
In summary, our study found that lower levels of filial piety 

receipt were associated with higher levels of perceived stress among 
U.S Chinese older adults in the Greater Chicago area. However, filial 
piety expectation was not significantly associated with perceived 
stress. Our study points to the need of incorporating cultural factors 
into the investigation of perceived stress. Future longitudinal studies 
are needed to better explain the associations found in this study. 
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