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Background: Struggling with heart failure (HF) may be a distressful experience for the 
entire family. As a key variable contributing to positive family functioning, family hardiness 
can protect against HF-related harm. Thus, recognizing factors associated with family 
hardiness could promote strategies that enable successful adaptation to HF. This study 
aimed to explore protective factors linked to family hardiness among HF patients.
Patients and Methods: A cross-sectional study was undertaken in 2020 among 167 HF 
patients in Nanjing, China. The study measures comprised a self-designed general informa-
tion questionnaire, the Family Hardiness Index, the Mutuality Scale, the Positive and 
Negative Affect Scale, and the Simplified Coping Style Questionnaire. The data analysis 
was performed using IBM SPSS, version 25 and comprised Pearson’s correlation analysis, 
a multiple linear regression model, and an analysis of mediating effects.
Results: The average Family Hardiness Index score for the 167 HF patients was 57.95 ± 
11.41. The multiple linear regression analysis revealed that mutuality, active coping style, 
and positive emotions of HF patients positively predicted family hardiness (β = 0.359, 0.308, 
and 0.215, respectively; all P ˂ 0.05). Mutuality between patients and family members had 
partial mediating effects between active coping style, positive emotions, and family 
hardiness.
Conclusion: Our results revealed that patients’ active coping styles, positive emotions, and 
mutuality were protective factors associated with family hardiness. In light of our findings, 
we suggest that active coping strategies, positive emotions, and, especially, closer relation-
ships within families should be encouraged during the rehabilitation and follow-up care of 
HF patients.
Keywords: family hardiness, protective factors, mutuality, mediator, heart failure

Introduction
Heart failure (HF) has been described as “the unconquered iceberg” of cardiovas-
cular disease in the 21st century, affecting almost 38 million families worldwide 
and 13.7 million families in China.1,2 Influenced by Confucian cultural values of 
familism and collectivism,3 Chinese people tend to treat HF as a central family 
event, usually investing substantial amounts of time and resources into handling 
this disease. The vast majority of stable HF patients in China choose to recuperate 
at home.4 However, HF is a prototypical chronic disease, entailing a rehabilitation 
process that is generally long, slow, unstable, and complex.2 Over time, this 
enduring stress could pose a significant challenge for families, with inevitable 
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effects of reduced family functioning and adaption. It has 
been shown that positive family functioning is an essen-
tial element in the treatment of HF, which is associated 
with medication adherence, self-care behaviors, mortality, 
and morbidity among patients with HF.5 Hence, an 
assessment of a key variable of positive family function-
ing along with associated protective factors could yield 
useful information that enables the identification of 
families with support needs and those that are resilient 
or hardy.6

Family hardiness is a key variable contributing to posi-
tive family functioning, which has been defined as a family’s 
ability to work together cohesively, combatting stressors and 
finding solutions to problems.6 Family hardiness comprises 
three key elements: perceiving changes as challenges, com-
mitment to life, and a sense of control over life events.7 The 
Resiliency Model of Family Stress posits that family hardi-
ness is an important resistance and a family resource that 
plays a fundamental role in successful adaptation.8 Previous 
studies have shown that higher levels of family hardiness are 
associated with lower levels of fear of disease recurrence,9 

higher levels of psychological resilience, and more success-
ful family adaption.8,10,11 However, within the medical 
domain, most studies about family hardiness have tended 
to focus on families with ill or disabled children or patients 
with malignant tumors rather than those with common 
chronic diseases such as HF, chronic obstructive pulmonary 
disease, and diabetes. Notably, these types of diseases 
require enduring or lifelong adaption. To mitigate the 
adverse physical, psychological, and behavioral effects of 
these chronic diseases on family members, it is therefore 
necessary to gain a deeper understanding of the capabilities 
or strengths (ie, resilience) of the entire family that are 
constitutive of family hardiness.6

The identification of protective factors by health pro-
fessionals is essential for developing interventions that 
promote family hardiness. Some studies have found that 
the active coping styles of parents or children are posi-
tively correlated with family hardiness/positive family 
functioning in families with sick children.6,12–14 When 
patients exhibit active coping strategies relating to their 
illnesses, they as well as their family members may also 
exhibit positive functioning (eg higher levels of self- 
efficacy and adaption)6,13,15 that can boost the hardiness 
of all family members. Therefore, we anticipated that 
patients demonstrating an active coping style would exhi-
bit higher levels of family hardiness in the face of HF.

The second positive psychological indicator that we 
investigated was positive emotions. A previous review 
found that positive emotions (eg, confidence, humor, 
hope, and courage) were among the key factors promoting 
family resilience.16 Moreover, McCubbin suggested that 
family hardiness plays a central role in the process of 
developing family resilience.7,17 Thus, positive emotions 
and family hardiness appear to be linked. Accordingly, we 
posited that patients who were inclined toward positive 
emotions would score higher in terms of family hardiness.

Mutuality, which refers to the quality of interactions 
among individuals,18 was another specific variable of 
interest in this study. Studies have shown that crises and 
stress may not only derail family functioning but may also 
affect relationships among family members.19 Thus, rela-
tionships and family hardiness are equally important 
within family caregiving research.20 According to the lit-
erature, the quality of relationships within a family con-
tributes to resilience and adaptability,21 which may be 
beneficial for strengthening the family structure and boost-
ing family hardiness in the context of HF.5

Coping styles and emotions have also been identified as 
important elements associated with relationship quality 
within the literature.22 Because mutuality is considered 
a kind of positive relationship quality,18 it may also be 
affected by an individual’s coping style or emotions, ulti-
mately influencing family hardiness. Understanding the 
interactions between these variables may pave the way for 
improving successful coping and adaption strategies within 
the families of HF patients. Moreover, previous studies 
suggest that mutuality occupies a pivotal position within 
family caregiving research and is usually considered as 
a mediator that promotes positive outcomes.18,23 Therefore, 
we hypothesized that mutuality could also function as 
a mediator between positive psychological variables (eg, 
active coping styles and positive emotions) and family hardi-
ness. However, this relationship has rarely been studied in 
adults with HF. Consequently, this study had the following 
objectives: (1) to explore levels of family hardiness in 
patients with HF, (2) to assess the impacts of an active 
coping style, positive emotions, and mutuality and their 
contributions to family hardiness, and (3) to determine 
whether mutuality plays a mediating role between an active 
coping style, positive emotions, and family hardiness.

Methods
This cross-sectional study was conducted in a Grade 
A hospital in the city of Nanjing in Jiangsu Province, 
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China, from May 20, 2020 to October 31, 2020. The 
research was approved by the clinical research ethics 
committee of the First Affiliated Hospital of Nanjing 
Medical University [approval number: 2020-SR-068]. In 
general, the sample size in a multiple linear regression 
should be at least 5–10 times greater than the number of 
independent variables.24 This study had approximately 17 
variables. However, taking into consideration non- 
responding subjects, the final estimated sample size was 
165 respondents.

Participants
We applied convenience sampling to recruit patients. All 
of our participants were recruited from the Department 
of Cardiovascular Medicine at the First Affiliated 
Hospital of Nanjing Medical University. Patients were 
considered eligible for the study if they met the follow-
ing criteria: (a) able to read and write Chinese, (b) at 
least 18 years old and able to provide written consent, 
(c) diagnosed with HF according to the HF guidelines, 
(d) categorized in the New York Heart Association 
(NYHA) classes II–IV, (e) lived with at least one family 
member, and (f) were participating voluntarily in this 
study. The exclusion criteria were as follows: (a) patients 
with a history of acute myocardial infarction in the last 
month, (b) patients with psychiatric diagnoses or cogni-
tive impairment, and (c) comorbidity of other severe 
somatic diseases, such as cancer and multiple organ 
failure.

Procedure
Clinical data, such as the left ventricular ejection fraction 
(LVEF) and the NYHA functional class of patients, were 
collected from medical records by the lead researcher. 
Other data were collected by two trained registered 
nurses using paper questionnaires. At the beginning of 
the survey, the nurses explained the purpose and signifi-
cance of the study to the patients, assuring them that all 
of the information that they provided would remain 
anonymous and confidential. Participants were given 
15–20 minutes to complete the questionnaires and 
informed consent form. If they required clarification of 
any issues relating to the study, they could approach the 
trained data collectors. To ensure that the data were of 
high quality, all of questionnaires were reviewed and 
checked for completeness on the spot. A total of 170 
questionnaires were distributed and completed on site, 
and 167 valid questionnaires were returned (an effective 

response rate of 98.2%). This study was conducted in 
accordance with the principles of the Declaration of 
Helsinki.

Instruments
The Self-Designed General Information 
Questionnaire
This questionnaire contained items on the sociodemo-
graphic and clinical characteristics of the participants, 
including sex, age, marital status (married, unmarried, 
divorced, or widowed), education level (primary school 
and below, middle school, high school or secondary tech-
nical school, junior college, or university and above), work 
status (working or not working/retired), place of residence 
(city, town, or countryside), and monthly income in 
Chinese yuan (˂2000, 2000–4000, >4000).

Family Hardiness Index
The Family Hardiness Index, which was, developed and 
tested by McCubbin,17 was used to evaluate family hardi-
ness. This index was translated and modified for the 
Chinese context by Yang Liu, who administered it 
among the parents of 330 hospitalized children in 2011.25 

This Chinese version comprises 20 items, covering the 
dimensions of commitment, challenge, and control that 
are rated on a scale of 1–4 (1 = “false” and 4 = “true”). 
Total scores for family hardiness, which ranged from 20 to 
80, were calculated by summing the items in each domain. 
High scores indicated high levels of family hardiness. The 
Cronbach’s alpha value obtained for the total Chinese 
scale was 0.803, the split-half reliability value was 0.738, 
and the construct validity ranged between 0.506 and 0.810.

The Mutuality Scale
The Mutuality Scale, which was developed by Archbold,26 

was applied to evaluate the positive quality of relation-
ships among family members and patients. A traditional 
translated Chinese version of the scale was developed by 
Shyu, who applied it in a study of caregivers of patients 
with dementia in 2006.27 This 15-item scale, which covers 
the dimensions of love and affection, shared pleasurable 
activities, shared values, and reciprocity, is rated on a scale 
of 0–4 (0 = “not at all” and 4 = “a great deal”). Total 
scores ranged from 0 to 60 and individual scores were 
calculated as the mean of scores for all items. Higher 
scores indicated a higher quality of the mutual relation-
ship. A mean score of less than 2.5 indicated a weak 
degree of mutuality. In this study, the Cronbach’s alpha 
value for the total scale was 0.879.

Psychology Research and Behavior Management 2021:14                                                              submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                         
357

Dovepress                                                                                                                                                             Peng et al

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


Positive and Negative Affect Scale
The Positive and Negative Affect Scale (PANAS) is 
a classic and concise scale used to evaluate an individual’s 
real emotions experienced in the previous 1–2 weeks. The 
Chinese version of PANAS was translated by Li Huang in 
2003.28 This scale is composed of two subscales, but we 
only used the positive affect subscale in our survey. This 
10-item subscale comprises 10 adjectives describing posi-
tive emotions. Responses were provided using a scale of 
1–5 (1 = “very slightly” and 5 = “very much”). Total 
scores ranged between 10 and 50, with higher total scores 
indicating higher levels of positive emotions among 
respondents. The Cronbach’s alpha value for this Chinese 
version of the PANAS subscale was 0.850, the test-retest 
reliability value was 0.470, and the construct validity 
ranged between 0.400 and 0.760.

Simplified Coping Style Questionnaire
The Chinese version of the Simplified Coping Style 
Questionnaire, which is used to evaluate an individual’s 
coping style, was translated and modified by Yaning Xie in 
1998.29 This scale comprises two subscales (active and 
negative coping styles), although we only used the active 
subscale in the current survey. This subscale contained 12 
items, each of which was rated on a scale of 0–3 (0 = 
“never” and 3 = “often”). Total scores ranged between 0 
and 36, with higher total scores indicating that respon-
dents’ active coping styles were strong. The Cronbach’s 
alpha value for this subscale was 0.89, the test-retest 
reliability value was 0.89, and the construct validity ran-
ged between 0.460 and 0.775.

Statistical Analysis
All data were processed and analyzed using IBM SPSS 
version 25. Continuous data were presented as mean ± 
(SD) values and categorical data as percentages (%). The 
Shapiro–Wilk test was performed to check the normality 
of data distribution. An independent sample t-test and one- 
way ANOVA were performed to identify differences in 
family hardiness scores related to the demographic and 
clinical variables. Pearson’s correlation analysis was per-
formed to determine correlations between family hardiness 
and mutuality, active coping style, and positive emotions 
of HF patients. Multiple linear regression analysis enabled 
us to explore protective factors associated with family 
hardiness among HF patients. We tested the mediating 
effect analysis using the bootstrap method (5000 runs) by 
running the PROCESS macro 3.4 (model 4) in the SPSS 

software. A two-sided P ˂ 0.05 was considered 
a statistically significant difference.

Results
A Comparison of Family Hardiness 
Scores Among HF Patients with Different 
Sociodemographic and Clinical 
Characteristics
Of the total number of respondents, 51 (30.5%) were 
women. The participants’ mean age (± SD) was 59.43 ± 
15.67 years, ranging between 18 and 88 years. Almost 
two-thirds of the respondents were in the NYHA function 
class II. The mean LVEF was 55.26% ± 13.20% (22.9–-
72.5%). Table 1 shows other demographic and clinical 
information of the respondents. No significant differences 
were observed in the family hardiness scores of HF 
patients with different sociodemographic and clinical 
characteristics.

Correlations Between Family Hardiness 
and Mutuality, Active Coping Style, and 
Positive Emotions Among HF Patients
The average family hardiness score was 57.95 ± 11.41 for 
the three dimensions examined: commitment (26.87 ± 
5.53), control (16.87 ± 3.98), and challenges (14.21 ± 
3.10). The average scores for mutuality, active coping 
style, and positive emotions were 2.76 ± 0.76, 23.00 ± 
6.69, and 29.80 ± 8.47, respectively. As shown in Table 2, 
the results of the Pearson’s correlation analysis indicated 
that family hardiness was significantly and positively cor-
related with mutuality, active coping style, and positive 
emotions (r = 0.610, 0.594, and 0.549, respectively; all P ˂ 
0.001).

Multiple Linear Regression Analysis of 
Predictors of Family Hardiness Among 
HF Patients
Mutuality, active coping style, and positive emotions were 
included in the multiple linear regression model (per-
formed stepwise), while family hardiness was 
a dependent variable. As shown in Table 3, the results of 
the multiple linear regression analysis revealed that 
mutuality, active coping style, and positive emotions of 
HF patients could positively predict family hardiness (β = 
0.359, 0.308, and 0.215, respectively), and the total expla-
natory quantity of the three variables was 51.1%.
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Outcomes of the Mediation Models
To test the mediation hypothesis, we set mutuality as 
a mediator, with active coping style and positive emotions 
considered as the independent variables and family hardiness 
as the dependent variable. For both models, bootstrapping 
(5000 iterations) was performed for random sampling. The 

results showed that the mediating effect of mutuality on 
active coping style and family hardiness had a value of 
0.345. Furthermore, a zero-value did not feature in the 95% 
CI [0.070–0.337], indicating that the mediating effect was 
significant. The direct effect of an active coping style on 
family hardiness remained significant after controlling for 

Table 1 Comparison of Family Hardiness Scores Among Different Sociodemographic and Clinical Characteristics in Patients with HF

Variables N (%) or Mean (SD) Family Hardiness t/F P

Gender/sex
Male 116 (69.5%) 58.13±12.15 0.302 0.763
Female 51 (30.5%) 57.55±9.64

Age 59.43 (15.67)

˂40 21 (12.5%) 58.81±4.88 1.36 0.260
40–60 58 (34.8%) 59.69±6.68

>60 88 (52.7%) 56.59±14.52

LVEF% 55.26 (13.20)

˂40% 27 (16.2%) 58.44±5.02 0.402 0.670

40–49% 20 (12.0%) 59.90±6.26
≥50% 120 (71.8%) 57.51±13.02

Marital status
Married 146 (87.4%) 57.77±11.96 0.139 0.936
Unmarried 6 (3.6%) 59.5±6.38
Divorced 5 (3.0%) 60.6±10.60

Widowed 10 (6.0%) 58.30±4.57

Education level
Primary school and below 24 (14.4%) 55.08±12.74 0.732 0.571

Middle school 52 (31.1%) 57.08±14.37
High school or secondary technical 

school

51 (30.5%) 59.20±6.76

Junior college 26 (15.6%) 59.38±13.02
University or above 14 (8.4%) 59.00±5.16

Work status
Working 46 (27.5%) 59.93±6.36 −1.368 0.173

Not working/retirement 121 (72.5%) 57.21±12.74

Place of residence
City 102 (61.1%) 58.20±9.91 0.609 0.545

Town 24 (14.4%) 55.63±17.32
Countryside 41 (24.6%) 58.71±10.75

Monthly income (Chinese yuan)
˂2000 49 (29.3%) 56.78±14.69 0.821 0.442

2000–4000 53 (31.7%) 57.34±10.12

>4000 65 (38.9%) 59.36±9.42

NYHA functional class
II 111 (66.5%) 57.95±12.32 0.084 0.920
III 46 (27.5%) 58.24±10.27

IV 10 (6.0%) 56.60±4.38
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mutuality (c’ = 0.666, P ˂ 0.001), indicating that mutuality 
was a partial mediator (see Figure 1 and Table 4). Similarly, 
positive emotions also indirectly influenced family hardiness 
through their effect on mutuality (a * b = 0.290, 95% 
CI: 0.080–0.333) and entailed partial mediation (c’ = 0.450, 
P ˂ 0.001) (see Figure 2 and Table 4).

Discussion
We conducted a survey to assess the family hardiness of 
HF patients in China and subsequently examined the rela-
tionship between family hardiness and active coping style, 
positive emotions, and mutuality. The results of our ana-
lysis revealed a moderate level of family hardiness of HF 
patients (57.95 ± 11.41). This finding is similar to those 
obtained for patients with multiple myeloma (57.65 ± 
7.73) and inflammatory bowel disease (58.61 ± 5.95) in 
China.9,10 There are two possible explanations for this 
finding. First, the above three diseases may share several 
similar characteristics, such as a long disease course, fre-
quent recurrence, and incurability. Second, all of these 
surveys were carried out in China. Within Chinese culture, 
individuals are inclined to assume responsibility for their 

family members and always collaborate as a unit when 
facing serious diseases.3 This cultural factor could explain 
why the level of family hardiness was not weak. 
A moderate level of family hardiness implies the absence 
of an overly negative reaction within the family in the face 
of a member’s HF, which is indicative of a type of 
plasticity.

Family hardiness is considered an important family 
resource that is linked to family well-being and positive 
functioning in times of stress or illness.30 However, from 
a theoretical perspective, it may not be an ideal target for 
interventions, given that it is a relatively static or trait-like 
attribute of a family that may not subject to prompt 
change.31 Therefore, identifying modifiable protective fac-
tors relating to family hardiness may prove valuable and 
practically relevant in clinical practice. While we found 
that factors such as an active coping style, positive 

Figure 1 A mediation model depicting the effect of mutuality on the relationship 
between an active coping style and family hardiness among heart failure patients. 
Notes: a: the effects of an active coping style on mutuality; b: the effects of 
mutuality on family hardiness after adjusting for an active coping style; c: the total 
effects of an active coping style on family hardiness; c’: the direct effects of an active 
coping style on family hardiness after adjusting for mutuality;a* b: the mediating 
effects of mutuality in the relationship between an active coping style and family 
hardiness. *p˂0.05.

Figure 2 A mediation model depicting the impact of mutuality in the relationship 
between positive emotions and family hardiness among heart failure patient. 
Notes: a: the effects of positive emotions on mutuality; b: the effects of 
mutuality on family hardiness after adjusting for positive emotions; c: the total 
effects of positive emotions on family hardiness; c’: the direct effects of positive 
emotions on family hardiness after adjusting for mutuality; a * b: the mediating 
effects of mutuality in the relationship between positive emotions and family 
hardiness. *p ˂ 0.05.

Table 2 Correlation Between Family Hardiness and Mutuality, 
Active Coping Style and Positive Emotions in Patients with HF

Family Hardiness (Score)

Variables Scores, s r value P value

MS 2.76±0.76 0.610 P˂0.001

ACS 23.00±6.69 0.594 P˂0.001

PS 29.80±8.47 0.549 P˂0.001

Abbreviations: MS, the Mutuality Scale; ACS, active coping style; PS, positive 
emotions.

Table 3 Multiple Linear Regression Analysis of Predictors of 
Family Hardiness in Patients with HF

Family Hardiness Scores

Investigated 
Factors

B SE β t value P value

MS 5.374 0.977 0.359 5.502 P˂0.001

ACS 0.524 0.115 0.308 4.570 P˂0.001

PS 0.289 0.091 0.215 3.197 P=0.002

Notes: F=10.223, P=0.002, R2=0.520; adjusted R2=0.511. 
Abbreviations: B, unstandardized coefficients; β, standardized coefficients; MS, 
the Mutuality Scale; ACS, active coping style; PS, positive emotions.
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emotions, and mutuality contribute positively to family 
hardiness, we did not observe any associations between 
sociodemographic or clinical characteristics and family 
hardiness.

This study demonstrated that patients’ active coping 
styles were positive predictors of family hardiness. An 
active coping style refers to a stable behavioral or psycho-
logical strategy aimed at changing the nature of the actual 
stressor or how individuals who are affected think about it, 
thereby buffering the negative effects of the disease on the 
patient’s family.15 In the battle against HF, the patients 
themselves are undoubtedly the main protagonists (eg, 
cooperating with exercise rehabilitation, improving medi-
cation adherence, keeping optimistic). The strategy chosen 
by patients to cope with HF and the resulting clinical 
outcomes may eventually affect the feelings or thoughts 
(negative or positive) of patients and their family mem-
bers. It has been established that patients’ active coping 
styles contribute to improved positive attitudes and mor-
ale, promote feelings of efficacy, and sustain family cohe-
sion, thereby boosting the resilience or hardiness of the 
entire family.15 Moreover, our findings are supported by 
those of a previous study, which confirmed that an active 
coping style is a powerful protective factor relating to 
family hardiness.12 Surprisingly, however, the mean score 
for active coping style in our study was just 23.00 ± 6.69, 
which is relatively low compared with the average score 
for China as a whole (30.10 ± 8.20). HF is a long-lasting 
stressor for the patient’s entire family. In the long run, 
patients’ adoption of an active coping style on its own 
would likely be beneficial for controlling recurrent symp-
toms, delaying the progression of the disease, and promot-
ing the mental and physical health of the patients and their 
family members. Hence, strategies designed to improve 

patients’ active coping styles should be promoted, for 
example, encouraging patients to be proactive in acquiring 
knowledge and information about HF and seeking the 
support of family members, friends, and health profes-
sionals, which would help to boost family hardiness.

The second positive psychological indicator that we 
investigated was patients’ positive emotions, which we 
also found to be positively associated with family hardi-
ness. According to the literature, positive emotions (eg, 
joy, humor, courage, and optimism) have been shown to be 
effective in enabling families to cope with illness.16 One 
study also found that a positive outlook is a key factor 
related to family resilience because it enables families to 
view crises as meaningful or comprehensible.16 Thus, for 
patients with strong positive emotions, HF could even be 
welcomed as a challenge and a new opportunity to bring 
family members closer together, especially within tradi-
tional Chinese families that regard HF as a central family 
event. Furthermore, the findings of a review indicated that 
positive emotions enable family members to draw flexibly 
on high-level connections and to generate wider-than- 
usual ranges of ideas and percepts, building resilience or 
compressive capabilities.32 In turn, family hardiness is 
improved and the stress induced by disease is reduced.

In our study, the mean score for positive emotions was 
only 29.80 ± 8.47 compared with an average score of 44.2 
± 5.3 for China as a whole. Somatic symptoms and psy-
chological distress caused by HF could have been the 
primary reason for this emotional stress. Hence, strategies 
such as the application of positive development principles 
within, for example, positive psychology and social and 
emotional learning interventions could be applied. These 
strategies specifically promote enhanced functioning 
through processes or skills, thereby improving family 

Table 4 Outcomes of the Mediation Models

Effect Active Coping Style Positive Emotions

B (SE) P-value Bias-Corrected Bootstrap 95% CI B (SE) P-value Bias-Corrected Bootstrap 95% CI

a 0.055 (0.008) ˂0.001 0.043 (0.006) ˂0.001

b 6.310 (0.958) ˂0.001 6.751 (0.984) ˂0.001

c 1.012 (0.107) ˂0.001 0.739 (0.088) ˂0.001

c’ 0.666 (0.109) ˂0.001 0.450 (0.088) ˂0.001

a*b 0.345 0.070–0.337 0.290 0.080–0.333

Note: Number of bootstrap samples 5000. 
Abbreviation: CI, confidence interval.
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hardiness and patients’ positive emotions by fostering 
a positive family atmosphere.33

We also found that for HF patients, mutuality was 
a protective factor associated with family hardiness. 
Mutuality refers to the quality of interactions among indi-
viduals and is an important consideration in family care-
giving research in the context of chronic illnesses.18,20 An 
emphasis on family relationships has been demonstrated to 
be important for developing hardy families.16 Separate 
studies by Vellone and Hooker confirmed that higher 
levels of mutuality corresponded to higher levels of con-
fidence in self-care (self-efficacy) among HF patients.34,35 

Self-efficacy may further trigger a series of beneficial 
behaviors, including greater self-control, willingness to 
learn, and inner strength in dealing with HF. Such changes 
could serve to buffer stress and promote perceptions of 
family hardiness among patients. Moreover, mutuality 
entails feelings of closeness,18 thereby improving patients’ 
moods, which, in turn, could positively impact on patients’ 
ratings. In addition, mutuality refers to the positive quality 
of the relationship between patients and other family 
members,35 which contributes to the creation of a warm 
atmosphere and establishes a solid family support network 
under stressful conditions.

Our analysis of mediating effects indicated that 
mutuality partially mediates between an active coping 
style, positive emotions, and family hardiness, separately. 
That is, an active coping style and positive emotions 
could boost mutuality, which in turn can lead to 
improved family hardiness in patients with HF. This 
finding is important and offers insights that can advance 
family adaption interventions and provide a potential 
focus for clinical practice, given evidence of the mod-
ifiability of mutuality.35 Therefore, interventions should 
especially focus on improving mutuality to strengthen the 
impacts of an active coping style and positive emotions 
on family hardiness. For example, during “sit and talk” 
sessions, family members could be advised to show more 
empathy toward patients and appreciate all of their 
efforts to manage HF. Patients could, in turn, express 
their gratitude to other family members for the daily 
care and assistance that they offer.35 Other strategies, 
such as enhanced communication, increased engagement 
in pleasant activities with patients, and restful and relax-
ing activities have also been shown to result in signifi-
cantly improved mutuality among patients with chronic 
illnesses.35

Our findings did not reveal any significant relationships 
between patients’ ages, LVEF values and NYHA functional 
classes, family incomes, and family hardiness. This finding 
requires further discussion. It is possible that patients in this 
study were experiencing the exacerbation of HF systems 
relating to disease severity (including the LVEF value and 
NYHA functional class), thus requiring symptomatic treat-
ment at the hospital. Their condition may have prompted 
higher levels of attention and care from family members that 
enhanced patients’ perceptions of family hardiness. One 
explanation for the lack of association between family 
income and family hardiness could be that hardiness is 
a robust concept, referring to a “bounce back” attitude that 
is not dependent on family income.6 However, the effects of 
patients’ sociodemographic features and their clinical char-
acteristics on family hardiness remain unclear. Differences 
in sample size, criteria for grouping patients and the varieties 
and characteristic of diseases may also be critical factors 
contributing to the equivocal results in this area. Notably, 
one study suggested that whatever effects of hardiness may 
be on illness, they cannot be readily explained away as 
simply being reflective of demographic considerations.36 In 
any case, further studies on the relations among sociodemo-
graphic features, patients’ clinical characteristics, and family 
hardiness are required.

Limitations of the Study
Several limitations of this study must be acknowledged. 
First, we only administered questionnaires to patients 
and not to their family members because this survey 
was implemented during the COVID-19 pandemic, and 
restrictions on family visits were stringent. However, 
family members’ perceptions of coping, emotions, 
mutuality, and family hardiness may differ from those 
of patients. To develop a genuine and more comprehen-
sive understanding, further studies focusing on care-
givers or other family members of HF patients should 
be conducted. Moreover, the sample in our study was 
obtained from a Grade A hospital in Nanjing, in Jiangsu 
Province, which is considered to be one of the most 
developed areas in China. Thus, the results may not 
generalizable to the entire Chinese population which is 
comparatively more rural and remote. We suspect that 
families with HF patients in underdeveloped and poorer 
regions could face more issues in coping with this ill-
ness, which may result in lower levels of family hardi-
ness. Multi-local studies should therefore be promoted 
on a wider scale. Further, patients were undergoing 
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medical treatment in hospital during the implementation 
of this survey. Therefore, these findings may not be 
generalizable to families with HF patients. Lastly, 
because of the cross-sectional design of this study, its 
conclusions regarding causality remain controversial. 
Hence, longitudinal studies should be conducted to ver-
ify them.

Conclusions
The findings of this study revealed that the family hardi-
ness of HF patients in China was at a moderate level. 
Patients’ active coping styles along with their positive 
emotions and mutuality were all protective factors asso-
ciated with family hardiness. Mutuality between patients 
and family members partially mediated between an 
active coping style, positive emotions, and family hardi-
ness. Therefore, to improve family hardiness, an active 
coping strategy, positive emotions, and, especially, closer 
relationships within families should be encouraged dur-
ing the rehabilitation and follow-up care of HF patients. 
Overall, this study not only provides useful insights on 
the development of strengths and capabilities within 
families facing HF but it also provides a critical refer-
ence for family-centered care of patients with other 
chronic diseases, such as COPD and diabetes.
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