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implants.
Design and methods: A cross-sectional design was used. A total of 231 parents of children with cochlear implants
were recruited from May 1, 2022, to February 28, 2023 at a comprehensive tertiary hospital and a cochlear
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gzmgs{mplam children implant rehabilitation center in China. Parenting Stress Index-Short Form (PSI-SF), the Connor-Davidson
Coping style Resilience Scale (CD-RISC) and the Simplified Coping Style Questionnaire(SCSQ) were used to measure stress,
Mediation effect mental resilience, and coping style respectively.
Parenting stress Results: The mean score observed for PSI-SF, CD-RISC, active coping, and passive coping was 87.85 + 24.59,
Resilience 55.63 + 16.11,21.36 £ 6.73, and 9.05 + 4.52, respectively.
Mental resilience was a significant mediator explaining the effect of stress on active coping (p = —0.294; 95%
bias-corrected bootstrap CI: —0.358 to —0.164).
Conclusions: Attention should be paid to the status of stress, mental resilience and coping style in parents of chil-
dren with cochlear implants. Mental resilience mediated stress and coping style.
Practice implications: This study provides a theoretical basis for establishing an active coping care program for
parents of children with cochlear implants. There is a need to identify strategies that can help increase the
level of mental resilience of parents of children with cochlear implants and more subjective and objective social
support should be provided to reduce their stress and to encourage active coping style.
© 2023 Elsevier Inc. All rights reserved.
Introduction language outcomes can only be obtained through long-term rehabilita-

Hearing loss is the most common sensory disorder in children (Fink,
2021). Approximately 0.1-0.2% of infants are born deaf or hard of hear-
ing (Lieu et al,, 2020). Without effective interventions, hearing loss can
adversely affect children's speech, language, development, education,
and cognitive outcomes (Sharma et al., 2020). Cochlear implant is a
primary treatment for patients with profound hearing loss or deafness
(Chari & Chan, 2017). An estimated 737,000 cochlear implants were
implanted worldwide by the end of 2019 (Loth et al., 2022). Children
comprise a significant proportion of those receiving cochlear implants,
Unfortunately, cochlear implants are not a permanent solution, better
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tion of children, especially for congenital deafness (Monshizadeh et al.,
2021). Parents usually play a significant role in the recovery process as
the primary caregivers of the children (Ambrose et al, 2015). However,
the coping style of parents may affect their child's recovery process
(D'Angelo et al., 2019). An active coping style facilitates good clinical
outcomes and improves the long-term prognosis of children who re-
ceive cochlear implants (Holzinger et al., 2020). Therefore, it is impor-
tant to identify the factors associated with parental coping styles.
Coping style refers to the cognitive and behavioral actions that indi-
viduals take in response to stress, including active and passive behaviors
(Labrague et al., 2018). Research shows that parenting stress is an
influencing factor in coping style (Bashiri et al., 2020; Sharma &
Subedi, 2022). Parenting stress refers to the psychological distress that
parents experience while caring for their children (Wiseman et al.,
2021). The higher the parenting stress is, the more individuals tend to
adopt a passive coping style (Lee etal., 2021). In addition, following Laz-
arus and Folkman's stress and coping theory, when an individual is
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confronted with a stressor, the stressor serves as a stimulating event
that triggers the organism to generate an adaptive response, specifically,
an adaptive coping strategies (Folkman et al, 1987). It is clear that par-
ents of children with cochlear implants experience high levels of par-
enting stress (Cejas et al., 2021). These stress levels are related to
factors such as the severity of illness, duration of illness, age of the
child, gender and mental health of the parents, marital status, marital
quality, and perceived level of support (Pinquart, 2018).In the face of
these high levels of parental stress, it is particularly important that par-
ents of children with cochlear implants choose which approach to take
in response to stressors (Majorano et al., 2020). Although parenting
stress is considered an influential factor for coping style, few studies
have examined how to reduce parenting stress and promote an active
coping style among parents of children with cochlear implants
(Anmyr et al,, 2016; Cejas et al,, 2021).

Mental resilience refers to the “ability to bounce back” in the face of
trauma, adversity, threats, tragedy, hardship, and other life stressors
(Aburn et al., 2016). It can also be defined as an adaptive state in re-
sponse to a lifetime of stress and strain (Lisanti, 2018). Research has
shown that an active coping style is associated with high levels of men-
tal resilience (Thompson et al., 2016). Mental resilience may act as a
protective factor to enable individuals to adopt an active coping style,
but it is also affected by stress levels (Smith et al., 2008). Additionally,
according to Schetter and Dolbier (2011 ) and Richardson (Richardson,
2002: Schetter & Dolbier, 2011), the process of mental resilience en-
compasses both social factors and psychological factors. Mental resil-
ience serves as an individual's response to stress or as a means to
restore their initial state following a stress-induced encounter (Lisanti,
2018). Furthermore, the quality of resilience and previous resilience
restructuring processes impact how individuals handle challenges
(Friedberg & Malefakis, 2022). When an individual encounters a
stressor, they mobilize a number of protective factors against it to main-
tain a balance between themselves and the environment. If the stress is
so great that the “balance of mind and body” is disrupted, the individual
will alter their original cognitive patterns and reintegrate them, either
consciously or unconsciously. If a higher level of reorganization (in-
creased resilience) is reached, the individual returns to their initial
state of equilibrium and respond in a positive way to promote personal
growth (Richardson, 2002; VanMeter & Cicchetti, 2020). However,
when individuals do not develop the quality of resilience or do not
grow through life's challenges, an imbalance (dysfunction) arises,
which can result in sabotaging behaviors or other unhealthy stress
management behaviors (Pinquart, 2018: Richardson, 2002). Hence,
considering the significant role of parenting stress in both mental resil-
ience and coping styles, as well as the crucial role of mental resilience in
coping styles, it is reasonable to hypothesize that mental resilience
mediates the pathway from parenting stress to coping styles.

We searched the databases of Web of Science and PubMed for
articles published from their inception to February 2023 that contained
the terms “cochlear implant” and “parenting stress” or “mental
resilience” or “coping style”. Although we retrieved nearly 140 articles,
most studies were focused on identifying risk factors or targeted
intervention programs. In addition, some studies had focused on the re-
habilitation of children, such as the rehabilitation of language skills.
Only 2 cross-sectional studies had specifically investigated the relation-
ship between “cochlear implant” and “parenting stress” or “mental re-
silience” or “coping style.” However, 1 of these articles only focused on
the relationship between parental stress and parental attitudes
(Piplani et al., 2022). The other article was concerned with parental
stress and coping style, but the outcome variable was parents' satisfac-
tion with the family's quality of life (Levinger & Alhuzail, 2018).
Although one study explored the role of resilience in people with hear-
ing loss, the cumulative sample size of these studies was small (42
participants in total), and they did not focus on parenting stress and
coping style (Teece et al., 2022). In summary, previous studies have
not revealed the mediating role of mental resilience in the pathway
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Methods
Objectives

This study aimed to examine the relationship of stress, mental resil-
ience, and coping style, and the mediation effect of mental resilience be-
tween stress and coping style among parents of children with cochlear
implants.

Study design

This study used a multicenter, descriptive, cross-sectional design.
Setting

The study setting was a comprehensive tertiary hospital and a co-
chlear implant rehabilitation center in Changsha, Hunan Province,
China. The hospital performs approximately 500 cochlear implant
surgeries per year. The cochlear implant rehabilitation center provides
services to patients with cochlear implants from Changsha and its
surrounding cities and rural areas.

Participants

The participants were parents of children recruited from the Otology
Inpatient Department of the comprehensive tertiary hospital and the
cochlear implant rehabilitation center from May 1, 2022, to February
28, 2023. The inclusion criteria were as follows: (1) parents of children
with cochlear implants, with the child being under 15 years old (China's
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seventh population census, conducted in 2020, defines individuals aged
0-14 as children. Moreover, the majority of parents with children aged
0-14 belong to the realm of young adulthood. On one hand, parents
within this age category possess social experience, demonstrate height-
ened concern for their children's well-being, and willingly participated
inour survey. On the other hand, they exhibit notable levels of cognitive
abilities and comprehension, resulting in their successful completion of
our survey); (2) parents who lived with their children; (3) parents who
participated in the disease management of their children; (4) parents
who were able to listen to and understand the Chinese language and
to correctly understand the basic conditions of a questionnaire;
(5) each participant belongs to a distinct family; and (6) the provision
of informed consent and voluntary participation in this study. The ex-
clusion criteria were as follows: (1) parents whose children had serious
physical and mental illnesses and (2) parents with serious physical and
mental illnesses.

Ethical considerations

This study was approved by the Ethics Committee of the Second
Xiangya Hospital of Central South University (No. LYF2022219). Partic-
ipants entered this study voluntarily and could terminate or withdraw
from the survey at any time. All participants provided informed consent
before they registered. The questionnaires were filled out anonymously
and retrieved immediately after completion. The time limit for complet-
ing the questionnaire was 20 min, and all participants completed the
questionnaire within the time limit. Each participant was given a cell
phone case and a keychain as a reward for completing the question-
naire. The confidentiality of all data was maintained. Patients' identify-
ing information was replaced by codes.

Measures

Sociodemographic characteristics

The sociodemographic data collection sheets were self-designed.
Demographic information of parents included relationship with child
(father, mother), education level, occupation, marital status (married,
divorced, or widowed), medical payment, and average monthly family
income (<CNY3,000, CNY3,000-5000, and >CNY5,000).

Parenting Stress Index-Short Form

The Parenting Stress Index-Short Form (PSI-SF) was used to measure
parenting stress and is now widely used in many fields (Jijon & Leonard,
2020). The Chinese version of the PSI-SF was used in this study (Zhao
etal, 2021). This scale consists of 3 dimensions, including parental dis-
tress (PD), parent-child dysfunctional interaction (PCDI), and difficult
child (DC). Each dimension contains 12 items, for a total of 36 items
on the entire scale. The scale was used to measure the level of parenting
stress in the 3 dimensions for parents of children aged 1 month to
12 years old. Under a 5-point Likert scale (with 1 indicating strongly dis-
agree and 5 indicating strongly agree), the scores of the 12 items on
each dimension were summed, and the scores of the 3 dimensions
were calculated separately with a range of 12 to 60. The scores of the
3 dimensions were summed to obtain the total score, which ranged
from 36 to 180. A score < 85 is a normal level of parenting stress, a
score of 86-90 indicates a critical level of parenting stress, a score > 90
indicates a high level of parenting stress and suggests the need for
counseling and support for the parents or possible neglect of the chil-
dren, and a score > 99 indicates a very high level of parenting stress.
The Chinese version of PSI-SF has shown good reliability and validity
(Hu et al., 2019). For the current study, the internal consistency coeffi-
cient of the scale was excellent (Cronbach's a = 0.847).

Connor-Davidson Resilience Scale
The Connor-Davidson Resilience Scale (CD-RISC) was developed by
American scholars Connor and Davidson (Connor & Davidson, 2003).
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The Chinese version of the CD-RISC, translated and developed by Yu
etal. (Yu&Zhang, 2007), was used in this study. The scale contains 3 di-
mensions, tenacity, strength, and optimism, and contains 13, 8, and 4
items, respectively, for a total of 25 entries. It is scored on a scale of 0
to 4 (0 for never, 1 for rarely, 2 for sometimes, 3 for often, and 4 for al-
most always), with higher scores indicating greater mental resilience.
The total score ranges from 0 to 100. A score of 60 indicates weak men-
tal resilience, 61-69 average mental resilience, 70-79 good mental resil-
ience, and 80-100 exceptional mental resilience. The Chinese version of
PSI-SF has shown good reliability and validity (Yu & Zhang, 2007). For
the current study, the internal consistency coefficient of the scale was
excellent (Cronbach's o = 0.830).

Simplified Coping Style Questionnaire

We used the Chinese version of the Simplified Coping Style Question-
naire (SCSQ) to measure the coping styles that people often adopt in their
daily lives (Xie, 2018). It has 2 subscales: active coping and passive cop-
ing. The scale contains 20 entries, 12 of which are active coping items and
8 of which are passive coping items. A scale of 0 to 3 was used (0 indicat-
ing no use, 1 indicating rare use, 2 indicating occasional use, and 3 indi-
cating frequent use). The total active coping score ranged from 0 to 36,
and the total passive coping score ranged from 0 to 24. If the score of
the active coping dimension was higher than the score of passive coping
dimension, it meant that the respondent mainly adopts an active coping
style; otherwise, it meant that the respondent mainly adopts a passive
coping style. The scale has shown good reliability and validity for both ac-
tive coping and passive coping (Huang et al., 2021). In our study, this
scale has satisfactory reliability and validity for both active coping
(Cronbach's & = 0.900) and passive coping (Cronbach's & = 0.790).

Sample size

It is important for the adequacy of the sample size to detect any ef-
fects that occur between variables. For the mediation analysis, a sample
of 115-285 participants was sufficient to detect indirect effects between
the employed variables (Fritz & Mackinnon, 2007). We collected 234
questionnaires; after eliminating 3 unqualified questionnaires (had
filled-in answers that were mutually exclusive ), we ultimately obtained
231 valid completed questionnaires, with a valid return rate of 98.72%.

Data collection

Before initiating this study, we obtained the support of the Otology
Inpatient Department and the cochlear implant rehabilitation center.
We informed all participants of the purpose of our study and assured
them that the study would be used for scientific research only. We
sought informed consent from all participants. Participants' personal in-
formation was replaced with codes to protect personal privacy. We col-
lected 20 presurvey questionnaire responses, improved the guidelines
and informed consent form, and determined the final version of the
questionnaire.

The questionnaires were distributed and collected by XZ and JX.
Both XZ and JX were trained to distribute and collected the question-
naires. After initial training was completed, the distribution and collec-
tion of the questionnaires started only with the consent of YL. Before the
final questionnaires were distributed, we explained the purpose of this
study to participants, obtained their informed consent, and assured
them that this study would follow the principle of confidentiality. In
order to ensure the accuracy of data entry, XZ and JX entered the data
together, and WW, LC, and Z] then confirmed the accuracy of the data
before sending the data to LZ for evaluation.

Statistical analysis

The data analysis was performed using SPSS 22.0 (IBM Corp.,
Armonk, NY, USA). The normality of variables was determined using
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skewness, kurtosis, and Q-Q plots. Descriptive characteristics were used
to determine the distribution of demographic characteristics (relation-
ship with child, education level, occupation, living conditions, health
conditions, relationship status, marital status, family structure, medical
payment, and average monthly family income) and the main study var-
iables (parenting stress, mental resilience, and coping styles). Continu-
ous variables were reported as the mean and standard deviation (SD).
Categorical variables were expressed as frequencies and percentages.
One-way analyses of variance ( ANOVAs) and t-tests were used to com-
pare the differences in mental resilience scores among participants with
different demographic characteristics. Moreover, Pearson correlation
analysis was used to test the associations between the main study var-
iables (parenting stress, mental resilience, and coping styles). A 2-
sided p-value of <0.05 was considered statistically significant, and all
tests were 2-tailed.

In addition, the structural equation model (SEM) was performed
to explore the interrelations between parenting stress, mental resil-
ience, and coping styles. We used SPSS Amos 26.0 (IBM Corp.,
Armonk, NY, USA) for latent variable path analysis. It has been sug-
gested (Baron & Kenny, 1986) that the conditions for identifying
mediating variables are as follows: 1) the independent variable is
significantly correlated with the dependent variable; 2) the inde-
pendent variable is significantly correlated with the mediating var-
iable; and 3) the mediating variable is significantly correlated with
the dependent variable. According to this method, this study took
parenting stress as the independent variable, coping styles as the
dependent variable (active coping and passive coping as dependent
variable, respectively), and mental resilience as the mediating vari-
able to construct a relationship model among them.

We used maximum likelihood estimation to correct and fit the
model and we used a bias-corrected bootstrap method to test for me-
diating effects (Hayes & Preacher, 2014). Standard errors were
bootstrapped with 2000 samples to obtain bias-corrected confidence
intervals. The fit indices were obtained to test the fit of the proposed
model. The chi-square ratio (%/df) in the range of <5 indicated an ac-
ceptable fit, and the range of 1-3 indicated a superior model fit. The
goodness of fit index (GFI), adjusted goodness of fit index (AGFI),
normed fit index (NFI), incremental fit index (IFT), and Tucker-
Lewis indices (TLI) all >0.90 indicated an acceptable fit. The root
mean square residual (RMR) <0.05 and the root mean square error
of approximation (RMSEA) <0.08 indicated an acceptable fit,
respectively.

In the mediation analysis, the indirect effect was defined as the prod-
uct of path a1 and path b1 (a1 x b1: Fig. 1). The total effect included
both the direct effect (depicted as path c1) and the indirect effect,
A 95% bias-corrected bootstrap confidence interval (CI) not including
0 indicated a statistically significant difference.

Results
Sample characteristics

Table 1 presents the sociodemographic characteristics and a
comparison of the mental resilience scores of parents of children
with cochlear implants with different sociodemographic character-
istics. Of the parents in the sample, most (84%) participants were
mothers and the rest were fathers (16%). >70% had not attended
college. Over 50% were categorized as either a housewife or unem-
ployed. A total of 94.8% of participants were married, and the re-
maining 5.2% were divorced or widowed. >29% of participants
were self-paying, with the rest paid by medical insurance. Over
84% of households had an average monthly family income of less
than CNY5,000.

There were significant differences in CD-RISC scores regarding
education level, occupation, and average monthly family income
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(all p < 0.05). Higher education level W5 lower ), being employed
(vs. housewife or unemployed). 2nd 20 average monthly family in-
come > CNY5,000 (vs. < CNY5,000) were associated with higher
levels of mental resilience. However. there were no significant dif-
ferences in CD-RISC scores according to the other sociodemographic
variables.

Conceptual variables

Table 2 shows the means and SDs of the 3 measures in the current
sample.

Correlations between parenting stress, mental resilience, and coping style

Table 3 shows the correlations between the 3 measures. Parent-
ing stress was negatively correlated with active coping at a signifi-
cant level (r = —0.460; p < 0.01) and was positively correlated
with passive coping at a significant level (r=-0.180; p < 0.01).
Furthermore, parenting stress was negatively correlated with men-
tal resilience at a significant level (r = —0.502; p < 0.01). In addi-
tion, mental resilience was positively correlated with active
coping (r = 0.640; p < 0.01) but did not correlate with passive
coping (p > 0.05).

SEM results

Overall model fitting index

We used SPSS Amos 26.0 to verify the mediating effect of mental re-
silience. In the model structure, the active coping of parents of children
with cochlear implants was taken as the dependent variable, parenting
stress was analyzed as the independent variable, and mental resilience
was analyzed as the mediating variable. Model fit indices suggested
that the model succeeded (?/df = 4.385, GFI = 0.940, AGFI = 0.860,
NFI = 0.953, IFl = 0.963, NFI = 0.953, TLI = 0.935, RMR = 0.044,
RMSEA = 0.121).

Although the model had parameters that were not within the
allowed range (RMSEA = 0.121), the overall model fit was within an
acceptable range. Table 4 shows the overall model fitting index.

Latent variable path analysis of parenting stress, mental resilience, and
active coping

With respect to the three measurement models, the standardized
factor loadings for each latent variable and observed subscale were as
follows: 0.71-0.89 for parenting stress, 0.82-0.94 for mental resilience,
The e1-e8, representing the measurement error for each observed var-
iable to estimate the latent variable, Parenting stress was 0.50-0.71, and
mental resilience was 0.68-0.88. e7 ( 0.47) and e8 (0.25), representing
the residual terms for active coping and mental resilience, respectively.
Fig. 2 illustrates the latent variable path analysis of parenting stress,
mental resilience, and active coping of parents of children with cochlear
implants.

With respect to the structural mode, we found that parenting stress
not only had a direct effect on active coping (B = —0.167,B= —0.134,
standard error [SE] = 0.050, 95% bias-corrected bootsrap O0: —0228 to
—0.031), but also an indirect effect on active Coping throush mental re-
silience (B = —0.294, B = —0.236, SE = 0.048 o532 Sias-corrected
bootstrap Cl: —0.358 to —0.164). The total efiecs of parenting stress
on active coping was significant (f = —0.451 8 = —370, SE =
0.062, 95% bias-corrected bootstrap O —0.458 5 —8250). This sup-
ports the hypothesis that mental resilience playes 2 garmal mediating
role between parenting stress and ave copme. 2 imdivect effects ac-
counted for 63.77% (—0294/—0.451) of the muall s whiich sup-
ports our hypothesis. Table 5 shows the sesults of sl equation
modelling analysis.
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Table 1
Comparison of mental resilience scores of parents of children with cochlear implants with different sociodemographic characteristics (M + SD, n = 231).

Variables n % Tenacity Strength Optimism CD-RISC

Relationship with child
father 37 16.02 30.24 + 8.44 20.30 + 5.08 838 £ 223 5892 + 1463
mother 194 83.98 27.24 £ 9.02 19.39 + 5.21 8.38 + 3.00 55.00 + 1634
t 1.876 0.978 0.005 1.358
p-value 0.062 0.329 0.996 0.176

Education level
less than high school 82 35.50 2432 £+ 830 17.70 + 4.59 7.60 + 2.74 4961 + 1453
high school graduates 82 35.50 29.15 + 8.60 19.87 + 491 885 + 292 57.87 + 1553
college or vocational school 43 18.61 2844 + 932 2049 + 535 8.07 + 2.81 57.00 + 16.63
bachelor or higher 24 10.39 33.17 + 8.06 22.96 + 5.65 9.96 + 2.58 66.08 + 1531
F 8.382 8.217 5.615 8.584
p-value <0.001 <0.001 <0.001 <0.001

Occupation
experts or technicians 15 6.49 35.20 £+ 12.21 2347 £ 7.21 9.60 + 2.77 68.27 + 2176
government officials or management 6 2.60 32,50 + 11.26 23.50 + 4.09 9.17 + 462 65.17 + 19.34
service staff 13 5.63 30.69 + 7.96 22.23 + 548 8.85 + 1.52 61.77 + 1404
sales staff 22 9.52 30.23 + 8.53 2095 + 4.75 8.82 + 2.68 60.00 + 15.00
agricultural or pastoral workers 14 6.06 2821 +£9.25 19.64 + 5.26 8.64 + 2.73 56.50 + 15.63
workers 19 8.23 29.05 + 8.55 20.11 £+ 537 847 + 3.20 57.63 + 16.54
housewife or unemployed 142 61.47 2584 + 8.14 18.39 £ 4.62 8.06 + 2.91 5230 + 1471
F 3.935 4.422 0.967 3.399
p-value <0.001 <0.001 0.448 0.001

Marital status
married 219 94.81 27.68 + 8.96 19.51 + 5.21 845 + 2.86 55.60 + 16.06
divorced or widowed 12 5.19 28.33 £+ 9.87 20,00 + 5.10 775 £ 341 56.08 + 17.83
t —-0.243 -0.320 0.771 -0.100
p-value 0.808 0.749 0.441 0.920

Medical payment
self-paying 69 29.87 26.33 + 8.88 1848 + 4.83 8.10 + 2.94 5291 + 1565
medical insurance 162 7013 2831 £ 899 19.98 + 5.29 849 + 2.87 56.78 + 1622
t -1.534 —2.028 —0.945 —1.678
p-value 0.126 0.044 0.346 0.095

Average monthly family income
<CNY3000 85 36.80 2520 + 7.71 17.99 + 431 7.68 + 2.57 50.87 + 13.58
CNY3000 ~ 5000 110 47,62 27.95 + 8.77 19.50 + 5.00 825 + 2.81 55.70 + 1553
>CNY5000 36 15.58 3294 + 1022 23.28 £ 5.87 1042 + 2.96 66.64 + 18.26
F 10.231 14.704 12.730 13417
p-value <0.001 <0.001 <0.001 <0.001

Note: M, mean; SD, standard deviation; CD-RISC, Connor-Davidson Resilience Scale.
Discussion

This study used a cross-sectional design to examine the levels of
stress, mental resilience, and coping styles among parents of children
with cochlear implants. This study analyzed the relationships between
parenting stress, mental resilience, and coping style while considering
the mediating effects of mental resilience. The findings of this study
offer insights into how parenting stress and mental resilience are asso-
ciated with parents' coping styles and provide potential intervention
strategies to promote an active coping style among Chinese parents of
children with cochlear implants.

Table 2
The scores description of stress, mental resilience, and coping style among parents of chil-
dren with cochlear implants.

Variables Mean (SD) of item Mean (SD) of Score range for tool
mean score total score utilization(min, max)

CD-RISC 2.223(0.639) 55.628 (16.114) (0,100)

Tenacity 2132 (0.691) 27.719 (8.983) (0,52)

Strength 2442 (0.649) 19.532 (5.190) (0,32)

Optimism 2.094 (0.722) 8377 (2.888) (0,16)

PSI-SF 2.440 (0.683) 87.853 (24.585) (36,180)

PD 2783 (0.782) 33.398 (9.384) (12,60)

PCDI 2.092 (0.731) 25.104 (8.771) (12, 60)

DC 2.446 (0.826) 29.351 (9.915) (12, 60)

SCSQ AC 1.780 (0.561) 21.359 (6.728) (0,36)

SCSQ PC 1.131 (0.565) 9.052 (4.523) (0,24)

Note: SD, standard deviation; CD-RISC, Connor-Davidson Resilience Scale; PSI-SF, Parent-
ing Stress Index-Short Form; PD, parental distress; PCDI, parent-child dysfunctional inter-
action; DC, difficult child; SCSQ, Simplified Coping Style Questionnaire; AC, active coping;
PC, passive coping.

Parenting stress, mental resilience, and coping styles among parents of
children with cochlear implants

Firstly, the status of stress that we identified among parents of chil-
dren with cochlear implants was concerning. This study showed that
the mean score of PSI-SF of parents of children with cochlear implants
was (87.853 + 24.585), and the mean score of PSI-SF entries was
(2440 + 0.683). This indicated that parents of children with cochlear
implants experienced a critical level of parenting stress, which was
higher than that found by Riddhima et al. in a study conducted in
Brazil (Riddhima & Ranjan, 2022). Cultural or contextual factors might
have contributed to the difference in these findings. However, mean
PSI-SF scores vary across populations in different countries. Our findings
were consistent with those of Wiseman et al. who employed a sample of
parents of school-age children and adolescents with cochlear implants
(Wiseman et al., 2021). It is clear that parents of children with develop-
mental disabilities have higher levels of stress compared to parents of
typically developing children (Larkin et al., 2021). In addition, we
found that the scores of parents on the 3 dimensions of parenting stress,
PD, PCDI, and DC, in descending order, were PD, DC, and PCDI. These
findings were consistent with findings from previous studies (Aiello &
Ferrari, 2015). This indicated that parents of children with cochlear
implants felt pressure and distress in fulfilling their role as a parent. A
systematic review (Gunjawate et al.,, 2023) highlighted the factors
associated with stress in parents of children with hearing loss, such as
parental depression/anxiety due to the child's hearing loss, lack of pro-
fessional support, lack of family cohesion, and so on. All of these factors
can lead to maladaptive parenting roles. Therefore, effective coping
strategies should focus on improving parents' awareness of their
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Table 3
Pearson correlation between stress, mental resilience, and coping style among parents of children with cochiesr mplanes.
Variables Tenacity Strength Optimism PD PCDI DC OasC NF SCSQAC SCSQ
PC
Tenacity 1
Strength 0.865** 1
Optimism 0.779** 0.756** 1
PD -0.561** —0.586** —0.496** 1
PCDI -0.357** -0.399** -0.304* 0.614** 1
DC —0.334** -0375* —0.288** 0.570** 0.771** 1
CD-RISC 0.946** 0.934** 0.913** -0.587** -0.378** —0.356** 1
PSI-SF -0476** ~0.517** -0414* 0.830** 0.902** 0.896** -0502* ]
SCSQ AC 0.631** 0.620** 0.538** —-0.476** -0.393** —-0.343* 0.640™ —04650™ 1
SCSQ PC 0.051 0.019 0.137* 0.153* 0.146* 0.173** 0.076 o1so™ 0315* 1

Note: *p <005, ** p < 0.01. PD, parental distress; PCDI, parent-child dysfunctional interaction; DC, difficult child; CD-RISC, Connor-Davidson Resifience Scale: PSI-SF, Parenting Stress
Index-Short Form; SCSQ, Simplified Coping Style Questionnaire; AC, active coping; PC, passive coping.

parenting role and functions, and their confidence in taking care of their
children,

Secondly, the outlook regarding mental resilience among parents of
children with cochlear implants was not favorable, The findings of this
study revealed that the average CD-RISC score for these parents was
(55.628 + 16.114), whereas the mean item score for the CD-RISC was
(2223 + 0.639). These results indicate that the resilience level of par-
ents with cochlear implant recipients was comparatively low, falling
below the levels reported in Wu et al.'s research on parents of children
with autism spectrum disorder (Wu et al,, 2022). This could be attrib-
uted to the societal and social media bias towards directing greater
focus on children with autism rather than those with cochlear implants.
Additionally, our findings indicated that parents of children with co-
chlear implants achieved the highest scores in the strength dimension,
followed by the tenacity dimension, and the lowest scores in the opti-
mism dimension. This contrasted with the outcomes of studies involv-
ing parents of children with disabilities (Zhao et al, 2021). In the
study conducted by Zhao et al., the dimension of tenacity exhibited
the highest scores, whereas the strength dimension presented the low-
est scores. This observation may be attributed to the financial status of
the families involved. Specifically, within Zhao et al.'s study, approxi-
mately 17.9% of parents reported an average monthly family income ex-
ceeding CNY10,000; in contrast, our own study indicated that only
about 15.6% of parents had an average monthly family income surpass-
ing CNY5,000. Consequently, parents of children with cochlear implants
faced financial challenges, which likely contributed to their concerns re-
garding their children’s auditory and speech rehabilitation. Despite this,
it is undeniable that parents of children with cochlear implants face con-
siderable resilience-related difficulties.

Thirdly, we found that parents of children with cochlear implants
showed a tendency to adopt an active coping style, which was similar
to the results of previous study (Lai et al,, 2015). This may be related
to the enhanced auditory ability and linguistic proficiency observed in
implanted children (Bo et al,, 2023: Fang et al., 2014). To some extent,
these positive advancements provide psychological encouragement to
parents, fostering their inclination towards employing an active coping
style. Furthermore, in the majority of Chinese households, children
serve as the emotional glue that sustains family dynamics, and in certain
cases, occupy a central role. When a child becomes unwell, adopting a
negative coping style can be detrimental, particularly for children with
cochlear implants who stand to benefit from improved auditory and

Table 4
Overall model fitting index.

x2/df GFI AGFI NFI IFI TLI RMR RMSEA
4385 0940 0860 0953 0963 0935 0044 0.121

Note: y2/df, chi-square ratio; GFI, goodness of fit index: AGFI, adjusted goodness of fit
index; NFI, normed fit index; IFl, incremental fit index: TLI, Tucker-Lewis indices; RMR,
root mean square residual; RMSEA, root mean square error of approximation.

language skills. The long-term prognosis of these children is closely in-
tertwined with their parents' coping style, thus prompting them to
adopt an active coping style (Holzinger et al., 2020). Interestingly,
some studies (Lai et al,, 2019; Zieba et al., 2022) have highlighted that
personality characteristics influence individual coping styles, and posi-
tive coping strategies can promote individual post-traumatic growth.
Therefore, it is recommended that healthcare staff should promptly
guide parents of children with cochlear implants to explore these favor-
able personality characteristics and promote parental coping abilities.

Effects of education level, occupation, and average monthly family income
on mental resilience

We found that parents with higher levels of education exhibited
higher levels of mental resilience than those with lower education
levels. This result is consistent with the findings of others (Habibpour
et al, 2019). This may be related to the fact that parents with higher
levels of education have lower levels of trait anxiety (Yasar et al,
2020). Our study identified that occupation had a significant impact
on levels of mental resilience. Individuals who were gainfully employed
exhibited higher levels of mental resilience in comparison to those who
were either a housewife or unemployed. Employment status is mainly
determined by the levels of education, which had been identified as a
significant predictor of resilience in previous studies (Dong et al.,
2021; Eilertsen et al,, 2016). Furthermore, financial status has been con-
sidered an important predictor of mental resilience ( Habibpour et al,,
2019). Our investigation revealed that parents with good financial
status were associated with higher mental resilience. A correlation was
detected between education level, employment status, and financial
status.

Educational level significantly influences employment status, which
in turn shapes financial status (Habibpour et al,, 2019). On the one hand,
having a favorable employment status can provide parents with addi-
tional support from their workplace or social connections. On the
other hand, when the child requires long-term rehabilitation due to a
cochlear implant, it often necessitates one or both parents leaving
their jobs to dedicate more time and energy to their children’s care. Un-
fortunately, this frequently leads to financial hardship, which impinges
upon the mental resilience of parents. In our research, <11% of the par-
ticipants possessed a bachelor's degree or an advanced educational at-
tainment. Furthermore, over 50% of participants were categorized as
either a housewife or unemployed, and >84% reported an average
monthly family income lower than CNY5.000. These statistics imply
that the mental resilience of parents of children with cochlear implants
warrants attention. As a result, it is imperative for pediatric care man-
agers and nurses to prioritize parents with kmited educational back-
grounds, who are unemployed or a housewsfe. 2lomg with those facing
financial hardships. Timely implementation of #Scacious support
mechanisms and interventions zimed 2t bolssesmg mental resilience
becomes crucial in this context.
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0.586** e’

0.167%*

Fig. 2. Latent variable path analysis of parenting stress, mental resilience, and active coping of parents of children with cochlear implants.
Note. ** p < 0.01. e1-e8 represent the measurement errors of each observed variable (rectangle) to estimate the latent variable (ellipse); 7 (0.47) and e8 (0.25) represent the residual

value of active coping and mental resilience.

The mediating role of mental resilience between parenting stress and active
coping style

We tested our mediational hypotheses regarding mental resilience,
parenting stress, and coping style. The results supported the mediation
effect of mental resilience between parenting stress and coping style.
We found that the significant association between parenting stress
and active coping style was mediated by the level of mental resilience.
Therefore, measures to enhance the level of mental resilience are the
focus of interventions. Fortunately, many studies have reported
methods and strategies to increase parents' levels of mental resilience,
such as resilience training programs, CBT, and mindfulness intervention
(Cousineau et al., 2019; Happer et al., 2017). However, resilience inter-
ventions for parents of children with cochlear implants are rare in the
Chinese population, so interventions should be evaluated for effective-
ness and individualized differences. In addition, more complex models
of resilience are necessary because mental resilience may be influenced
by other factors in daily life, such as social support, family support, per-
sonal beliefs, and economic status. More importantly, future research
should further investigate the design, feasibility, and effectiveness
evaluation of interventions centered on enhancing parental mental
resilience.

Strengths and limitations

The strength of this study is that this is one of the few studies in
China to focus on the mental resilience of parents of children with
cochlear implants. More importantly, the findings of this study indicate
that mental resilience significantly contributes to the promotion of
active coping styles. Firstly, these results offer empirical evidence

Table 5
Results of structural equation modelling analysis (N = 231).

supporting the utilization of constructive and efficacious psychological
intervention strategies to foster active coping among parents of children
with cochlear implants. Additionally, it highlights the pivotal role of
mental resilience in facilitating the adoption of positive coping strate-
gies among individuals, thus establishing a theoretical foundation for
enhancing the mental resilience of parents in clinical practice within
the context of children with cochlear implants. However, this research
had some limitations. First, although the results suggest that parenting
stress influences coping style partly through mental resilience, the
cross-sectional study design did not accurately investigate the causal
process. Further longitudinal studies are needed to fill this gap. Second,
the factor structure of the resilience scale used in the current sample
may differ from that used in other studies. Different settings, such as
in the Brazilian, Dutch, and Swedish populations, may have different
factor structures (Lundman et al., 2007; Pesce et al., 2005; Portzky
et al, 2010). Therefore, future research should test the factor structure
and its stability before applying the resilience scale to other populations
to ensure that the items of the resilience scale capture the same under-
lying structure. However, some studies have reported that the underly-
ing structure of the resilience scale is sufficiently stable (Nygren et al.,
2004; Pesce et al., 2005). In addition, the Chinese version of the CD-
RISC used in our study has been used with individuals of different
ages and socioeconomic backgrounds and has been shown to be a reli-
able and valid tool in various study populations (Wu et al., 2017; Ye
et al, 2017; Zhang et al., 2021). Third, forthcoming studies should em-
ploy more extensive sample sizes and implement stratified or random
sampling across diverse centers, including hospitals, community cen-
ters, and rehabilitation facilities. This approach would provide addi-
tional empirical support for the implementation of mental resilience
interventions.

Model Estimate Estimate SE Bias-correct 95%

(B) Lower Upper p-value
Total effects: Parenting stress— Active coping style —0.461 —0.370 0.062 —-0.499 —0.250 0.002
Direct effects: Parenting stress— Active coping style —0.167 —0.134 0.050 —-0.228 —0.031 0.008
Indirect effects: Parenting stress— mental resilience— Active coping style —0.294 —-0.236 0.048 —-0.358 —0.164 0.001

Note: SE, standard error.
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Practical implications

First, the nursing department can implement supportive strategies
for children and parents with cochlear implants, with the involvement
of pediatric nurses. Pediatric nurses are on the front lines of clinical
practice and spend a significant amount of time with children and
their parents. As such, pediatric nurses play an important role in
assessing the needs of children and parents and adopting proactive
care strategies. This facilitates the parent's parenting function and
promotes the physical and psychological well-being of the children.
Second, although parents of children with cochlear implants face
parenting stress, this negative emotional state can be mitigated by
increasing levels of mental resilience, which has positive implications
for parents to adopt an active coping style. Suggested strategies to
improve mental resilience include interventions such as psychoeduca-
tional therapy and behavioral management, which notably requires
the collaboration of a multidisciplinary team including pediatric nurses
in particular. Third, strategies to improve coping levels can begin with
reducing parenting stress. Parents should be provided with more
subjective and objective social support, such as psychological counsel-
ing, financial support, encouragement of positive support-seeking
behaviors, and meeting parental self-development needs. In addition,
it is also important to focus on the impact of personal characteristics
on coping styles.

Conclusion

This study further demonstrates that parents of children with co-
chlear implants have difficulties with parenting stress and their level
of mental resilience needs to be improved. Parenting stress has a direct
effect on active coping style and may also have an indirect effect on ac-
tive coping style through the mediating role of mental resilience. Mental
resilience levels are influenced by education level, occupation, and aver-
age monthly family income. Strategies to improve mental resilience
should be emphasized, with a focus on parents with limited educational
attainment, who are unemployed or a housewife, and poor financial sta-
tus. Paying special attention to delivering effective mental resilience in-
tervention support to parents of children with cochlear implants holds
significance in enhancing their coping styles.
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