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Abstract

Background Depression is the most common psychological phenomenon among caregivers of children with Cleft
Lip and/or Palate and affects the quality of life, treatment satisfaction, children’s self-esteem and parent-child relation-
ship. However, Existing studies have limited explanations for the mechanisms that lead to depression in caregivers

of children with Cleft Lip and/or Palate. The present study aimed to identify factors influencing depression among car-
egivers of children with Cleft Lip and/or Palate and to provide a reference point and new ideas for future research.

Methods This cross-sectional study investigated 248 caregivers at two Cleft Lip and/or Palate treatment centers

in China, spanning from April 2019 to July 2020. The diathesis-stress model was used to construct the model, and data
analysis was conducted using SPSS 26.0 and AMOS 25.0. Path analysis was employed to test the hypothetical model,
and the fit of the model was evaluated using Chi-Square/degree of freedom, Goodness-of-Fit Index, Normed Fit
Index, Relative Fit Index, Incremental Fit Index, Tacker-Lewis Index, Comparative Fit Index and Root Mean Square Error
of Approximation.

Results The study found that the average level of depression among caregivers of children with Cleft Lip and/or Pal-
ate was 4.83 (4.79). Additionally, 43.5% of caregivers exhibited depressive symptoms. The fit of the modified path
model was found to be satisfactory, with the following indices: Chi-Square/degree of freedom=1.881, Goodness-
of-Fit Index=0.986, Normed Fit Index=0.973, Relative Fit Index=0.919, Incremental Fit Index=0.987, Tucker-Lewis
Index=0.960, Comparative Fit Index=0.987, and Root Mean Square Error of Approximation (RMSEA)=0.060. The
results indicated that parenting stress had the greatest direct impact on depression, followed by hope. Indirect effects
on depression were observed for optimism, resilience, and coping, which were mediated through perceived social
support and parenting stress.
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Conclusions This study suggests that depression in caregivers of children with Cleft Lip and/or Palate was leadingly
influenced by parenting stress and hope. Strategies aimed at the key factors are expected to decrease depression.

Keywords Depression, Parenting stress, Path analysis, Cleft lip and/or palate, Caregivers

Background

Cleft Lip and/or Palate (CL/P) is the most common con-
genital developmental defect of the oral and maxillofacial
region, which is caused by pathogenic factors that lead
to the failure of embryonic development to form normal
physiological structures of the lip and palate, thus mani-
festing as unilateral or bilateral cleft upper lip and palate,
nasal collapse, alveolar bone loss, tooth and jaw misalign-
ment and craniomaxillofacial deformities [1]. Statistics
show that the average incidence of CL/P worldwide is
1 per 1,000 [2, 3]. China has one of the largest numbers
of children with CL/P in the world, with an incidence of
1.4%o [4]. CL/P not only affects the child’s appearance,
swallowing and voice functions [5], but also causes low
self-esteem, loneliness, anxiety and depression, affecting
the child’s quality of life [6].

Caregivers, as key roles in parenting, are involved in
the entire process of treating children with CL/P. Car-
egivers need assistance with biomedical, physical devel-
opment, rehabilitation, psychological and family issues,
as well as managing the social, economic and emotional
challenges that accompany cleft lip disease [7]. Heavy
childcare tasks create a wide range of psychological prob-
lems for caregivers of children with CL/P. The treatment
process for CL/P patients is closely related to the psycho-
logical adjustment and adaptation of the parents, and the
influence of the caregiver on the child is unquestionable.
Studies have shown that the mental health of caregivers
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directly affects the physical and mental health, social
behavior, educational achievement, and personality for-
mation of children with CL/P [8], as well as the harmony
and family functioning of the entire family [9]. Therefore,
the mental health status of caregivers of children with
CL/P cannot be ignored.

Caregivers raising a child with CL/P are often accom-
panied by psychological phenomena such as self-blame,
guilt, sadness, worry, anxiety, depression, panic, anger,
and feelings of insanity [10]. Studies show that depres-
sion and anxiety are among the most common psycho-
logical consequences [11, 12], ranging from 52 to 94%
among family caregivers [13]. Even caregivers may have
higher levels of depression than the patients themselves
[14]. As one of the most common psychological problems
among caregivers of children with CL/P, depression has a
significant impact on caregivers’ quality of life, treatment
satisfaction, children’s self-esteem, gender identity, and
parent—child relationship building [15, 16].

Based on the diathesis-stress theoretical model (Fig. 1),
the arisen of depression consists of two main compo-
nents: internal diathesis and stressful events. Internal
diathesis is stable, developmental, foundational and
implicit, mainly referring to perceptions, hopes, attribu-
tion styles, coping styles, etc. In the process of depres-
sion, there are three relationships between stress and
diathesis in this model. First, diathesis and stress together
constitute the necessary conditions for depression to
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Fig. 1 The diathesis-stress model in this study
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arise. Intrinsic diathesis increases the likelihood of stress
generation. The second relationship is that diathesis is
the only necessary condition for depression. Stress is a
less influencing factor and is a consequence of diathesis.
The third relationship is that the only necessary condi-
tion for depression to occur is stress. It is worth noting,
the threshold of psychological symptoms in the diathesis-
stress model is also influenced by the received support
and resources [17]. The loss or acquisition of resources is
an important mechanism that drives the stress response
[18]. In the study of parents of children with intellectual
disabilities, it was found that perceived social support
was a protective factor for reduced parenting stress [19]
and depression [20]. However, the relationship between
internal diathesis, stress and support in the depressive
symptoms of caregivers of children with CL/P has not
been proven, and the current research is still heavily
patient-centered. Hope, resilience, optimism and coping
are fundamental source of strength and inner guidance
for caregivers [21]. Therefore, it was hypothesized in this
study that caregiver-specific internal diathesis (including
hope, optimism, resilience, and coping), parenting stress,
and perceived social support of children with CL/P
would influence caregiver depressive symptoms, while
internal diathesis and perceived social support would in
turn influence caregiver parenting stress.

Reviewing previous studies, the interactions between
each internal diathesis (including hope, optimism, resil-
ience and coping style) and support among caregivers
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of children with CL/P were also hypothesized and
refined in this study. In a survey of mother caregiv-
ers of individual with Down syndrome, it was noted
that hope and resilience were positively associated to
social support [22]. Slattery, McMahon [23] indicated
that higher levels of optimism predicted greater posi-
tive reappraisal and social support parents of children
with developmental disabilities. The level of optimism
in caregivers of people with Alzheimer also affects
social support [24]. Hope is negatively correlated with
coping dysfunctions [21] and coping increased as hope
increased in family caregivers of persons living with
chronic illness [25]. The level of resilience in primary
caregivers of elderly maintenance hemodialysis can
affect their positive coping style [26]. Caregiver resil-
ience also has a direct impact on hope levels [27, 28].
In a study of fathers and mothers of children with CL/P,
optimism and hope were positively correlated [29], with
optimists seizing all potential opportunities and work-
ing hard with hope and confidence. Peer and Hillman
[30] conducted a systematic review of research article
databases and found optimism as resilience factors for
parents of children with intellectual and/or develop-
mental disabilities.

In summary, based on the diathesis-stress model and
previous studies, this research aimed to identify fac-
tors influencing the depression of caregivers of children
with CL/P, and the detailed hypothetical paths and ini-
tial model were illustrated in Fig. 2.
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Fig. 2 Path diagram for the hypothetical model. H1: perceived social support decrease depression; H2: hope decrease depression; H3: resilience
decrease depression; H4: optimism decrease depression; H5: parenting stress increase depression; H6: coping decrease depression; H7: coping
decrease parenting stress; H8: optimism decrease depression; H9: hope increase coping; H10: resilience increase coping; H11: optimism increase
hope; H12: resilience increase hope; H13: optimism increase resilience; H14: hope decrease parenting stress; H15: perceived social support decrease
parenting stress; H16: hope increase social support; H17: optimism increase perceived social support; H18: resilience increase perceived social

support
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Methods
Study design and participants
This study employed a cross-sectional design and uti-
lized pathway analysis. It was conducted at two CL/P
treatment centers in China, spanning from April 2019
to July 2020. Path analysis is a form of structural equa-
tion model that utilizes a path diagram to evaluate the
causal relationship between a dependent variable and
two or more dependent variables. The main purpose of
path analysis is to assess the accuracy and reliability of
a hypothetical causal model, as well as to quantify the
strength of the causal relationship between variables.
Primary caregivers of children with CL/P receiving
management in two Chinese hospitals were recruited
and interviewed using a convenience sampling method.
The specific inclusion criteria were as follows: (1) car-
egivers referred to fathers or mothers who have taken
care of the child with CL/P for at least 3 months. (2)
Primary caregivers of children under 18 years of age
with non-syndromic cleft lip and/or palate. (2) Children
were being managed at the treatment centers includ-
ing surgery, voice training, orthodontic treatment, etc.,
with no other serious medical conditions. (3) Caregiv-
ers were able to understand and cooperate with the
completion of the questionnaire. Caregivers with other
care assignments and comorbid other serious illnesses
were excluded. This study adhered to the guidelines for
Strengthening the Reporting of Observational Studies
in Epidemiology.

Two methods were used to determine the sample size
in this study. (1) According to the calculation formula
of cross-sectional study:

Zgo2

To calculate the final sample size, we can use the fol-
lowing formula: a=0.05; Za=1.96; 0=15.39; &§=2.
By substituting these values into the formula, we get
n=1.962%15.392/22=227.47. Therefore, to account for
a no-response rate of 10%~20%, the recommended
sample size should be 248-270. (2) Based on the num-
ber of free estimated parameter: Jackson [31] and
Bentler and Chou [32] stated that to avoid overfitting
due to a small sample size, structural equation mode-
ling should require a sample size of at least 10 times the
estimated parameters. According to the hypothetical
model of this study, there were 18 free parameters that
need to be estimated. Therefore, a minimum sample
size of 180 was required. Also considering a 10%-20%
non-response rate, the sample size should be between
198-216. Combining the above two methods, the sam-
ple size is taken to be the larger range of 248 ~ 270.
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Data collection

This study used a questionnaire method to collect data.
Trained investigators used uniform instruction to detail
the content and purpose of this study to participants.
Information received for this study was strictly confi-
dential. After the caregiver agreed to participate in the
study and signed the informed consent form, the inves-
tigator distributed the questionnaire on the spot. Each
participant took 20 ~ 30 min to complete the question-
naires. Participants can always ask questions during the
questionnaire response, and the respondent will answer
them immediately. After filling out the questionnaire,
investigators checked whether there were any miss-
ing items and ensured that the questionnaires were
returned after the answers were complete.

Measures

Demographic characteristics

Demographic material included caregiver personal
information: caregiver category, age, and education
level; general information about the child: gender, age,
developmental condition, types of diseases, and family
profile: family history, income monthly.

Patient Health Questionnaire (PHQ-9)

The PHQ-9 was developed by Columbia University in
the mid-1990s based on the DSM-IV. This scale has
been translated into multiple languages and has dem-
onstrated good reliability and validity across various
populations [33, 34]. The depression status of caregiv-
ers of children with CL/P was assessed using the Chi-
nese version of the PHQ-9 in this study [35]. The scale
consists of nine items, each scored on a scale of 0 (not
at all) to 3 (almost every day). The total score can range
from O to 27 points, and the severity of depression is
classified as none (1-4 points), mild (5-9 points), mod-
erate (10-14 points), moderately severe (15-19 points),
and severe (20-27 points). In the current study, the
Cronbach’s a coefficient was found to be 0.893.

Herth Hope Index (HHI)

This study utilized the Chinese version of the HHI
[36] evaluate the hope level of caregivers of children
with CL/P. The scale comprises of 12 items catego-
rized into 3 dimensions: temporality and future, posi-
tive readiness and expectancy, and interconnectedness.
A 4-point Likert scale ranging from ‘strongly disagree’
to ‘strongly agree’ with scores of 1 to 4 was employed.
The total score ranges from 12 to 48 points, with higher
scores indicating a higher level of hope. The Chinese
version of the HHI is widely utilized within the car-
egiver community and demonstrates good reliability
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and validity [37]. In this study, the Cronbach’s a coef-
ficient was calculated to be 0.854.

Revised Life Orientation Test (LOT-R)

The Life Orientation Test-Revised (LOT-R) [38] was
utilized to evaluate the optimistic personality traits of
caregivers responsible for children with CL/P. The scale
consists of a total of 10 items, comprising 3 items related
to positive expectations, 3 items related to negative
expectations, and 4 other questions that are somewhat
ambiguous. Each item is rated on a scale ranging from
‘strongly disagree (1 point)’ to ‘strongly agree (5 points)’
The overall score of the scale falls within the range of
10 to 50 points, with a higher score indicating a greater
degree of optimism. The LOT-R has demonstrated good
reliability and validity within the Chinese population
[39]. In the present study, the Cronbach’s a coefficient
was calculated to be 0.600, indicating an acceptable level
of internal consistency.

Resilience Scale-14 (RS-14)

The resilience of caregivers of children with CL/P was
assessed using the RS-14 scale [40], which consists of
two dimensions: ‘personal ability’ (10 items) and ‘positive
cognition’ (4 items), making a total of 14 items. Each item
is rated on a 7-point scale, ranging from 1 (not at all) to 7
(completely). The total score of the scale ranges from 14
to 98 points, with higher scores indicating greater levels
of resilience in caregivers. The RS-14 scale has demon-
strated good reliability and validity in the Chinese popu-
lation [41], with a Cronbach’s « coefficient of 0.901 in this
study.

Multidimensional Scale of Perceived Social Support
(MSPSS)

The MSPSS [42] is a self-report questionnaire used to
measure the social support functions. In this study, the
Chinese version of MSPSS was employed to assess the
perceived social support among caregivers of children
with cleft lip and/or palate. The scale comprises three
dimensions: family support, friend support, and other
support, with a total of 12 items. A 7-point Likert scale
ranging from ‘strongly disagree’ (1 point) to ‘strongly
agree’ (7 points) was used. The total score of the scale
ranges from 12 to 84 points, with a higher score indicat-
ing a higher level of social support. The MSPSS has dem-
onstrated good reliability and validity among the Chinese
population [39, 43]. In the current study, the Cronbach’s
a coefficient was found to be 0.928.

Coping Health Inventory for Parents (CHIP)
The CHIP (Coping Health Inventory for Parents) [44]
is a tool used to measure the coping methods employed
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by parents in maintaining a normal family life when
they have a child with a chronic disease. In this study,
the Chinese version of the CHIP was utilized to assess
the coping styles of caregivers of children with CL/P
(cleft lip and/or palate). The scale consists of 45 items
divided into 3 dimensions, and each item is rated on a
5-point Likert scale. The total score on the scale ranges
from 45 to 225, with higher scores indicating a more
positive caregiver coping style. The Chinese version of
the CHIP has been widely used among caregivers [45].
In this particular study, the Cronbach’s « coefficient
was calculated to be 0.940.

Parenting Stress Index-Short Form (PSI-SF)

The parenting stress of caregivers was assessed using
the Chinese version of the PSI-SF [46]. The scale com-
prises three dimensions: parenting distress, parent—
child dysfunctional interaction, and difficult child,
with a total of 36 items. A 5-point Likert scale rang-
ing from ‘strongly disagree (1)’ to ‘strongly agree (5)’
was used. The total score of the scale ranges from 36 to
180 points, with higher scores indicating more stress-
ful childcare. The Cronbach’s « coefficient for this study
was calculated as 0.940.

Statistical analysis

Descriptive statistics and Pearson correlation analy-
sis were conducted using SPSS 26.0 to examine the
relationship between demographic variables and scale
scores. A significance level of 0.05 (2-tailed) was used
for all statistical tests. Path analysis was performed
using Amos 25.0 to verify the hypothetical model. The
standardization coefficient greater than 1 in the path
analysis indicates the collinearity. Mahalanobis dis-
tance and the chi-square critical value were used to
assess outliers. The normality of the major variables in
the study model was confirmed by examining skewness
and kurtosis coefficients. Shapiro—Wilk test (S-W test)
was used to perform multivariate normal distribution
with the help of Normaltest_v1.0 (SPSS 26.0 macro for
univariate and multivariate normality test). Associa-
tions and predictions were validated through maximum
likelihood estimates (MLE). Additionally, a good model
was indicated by the following criteria: Chi-Square/
degree of freedom (x2/df) <2, Goodness-of-Fit Index
(GFI)>0.9, Normed Fit Index (NFI)>0.9, Relative Fit
Index (RFI)>0.9, Incremental Fit Index (IFI)>0.9,
Tacker-Lewis Index (TLI)>0.9, Comparative Fit Index
(CFI)>0.9, and Root Mean Square Error of Approxi-
mation (RMSEA) <0.08.
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Results

General characteristics of participants

A total of 262 questionnaires were distributed, and 255
of them were returned, with a recovery rate of 97.33%.
Among them, 248 questionnaires were considered valid
with an effective recovery of 97.25%. Demographic

Table 1 Characteristics of caregivers and children with CL/P

(N=248)
Characteristic Group n (%) or Mean (SD)
Primary caregivers Fathers 67 (27.8)
Mothers 179 (72.2)
Age of caregivers (years) <25 13(5.2)
26-45 202 (81.5)
>46 33(13.3)
Education of caregivers  Junior high school 130 (524)
and below
High school or junior 56 (22.6)
college
University and above 62 (25.0)
Sex of children Male 136 (54.8)
Female 112 (45.2)
Age of children (years) 7.70(5.76)
Development of chil- Slower 37 (14.9)
dren Normal 202 (81.5)
Faster 9 (3.6)
Types of diseases Cleft lip 53(214)
Cleft palate 77 (31.0)
Cleft lip and palate 118 (47.6)
Family history Yes 13(5.2)
No 235(94.8)
Income monthly (¥) <3000 95 (38.3)
3000-5000 101 (40.7)
>5000 52(21.0)
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characteristics of caregivers and children with CL/P were
showed in Table 1. In the final data obtained, caregivers
of children with cleft lip and palate were all fathers or
mothers. The primary caregivers were mothers (n=179;
72.2%). A majority of caregivers were 26 ~45 years old,
accounting for 81.5%. More than half of the caregivers
have junior high school and below (n=130; 52.4%). The
mean age of children with CL/P was 7.70 (5.76), with 136
males (52.4%) and 112 females (45.2%). Most of children
had normal development condition (n=202; 81.5%) and
nearly half of children were diagnosed as cleft lip and pal-
ate. Only 13 cases (5.2%) had family history and less than
one-third of households had an average monthly income
of more than 5,000 yuan.

Descriptive statistics, correlations, normality

and multi-normality of study variables

In this study, the standardized coefficients were all less
than 1, so there was no collinearity. The Mahalanobis
distance were all less than the chi-square critical value of
18.55 (fx=CHIINV(0.005,6)) and there were no outliers.
The scores of hope, optimistic, resilience, social support,
coping and depression, correlation, kurtosis, skewness
and S-W test were shown in Table 2. The average score
of depression for caregivers of children with CL/P was
4.83 (4.79). Among the 248 caregivers, 108 (43.5%) had
depressive symptoms (>5 points). Mildly depressed
((5~9points) caregivers were 78 (31.5%). There was a sig-
nificant positive correlation (p<0.001) between parent-
ing stress and depression. Among caregivers of children
with CL/P, hope, resilience, optimism, social support,
and coping showed significant negative correlations
(p<0.001) with depression. According to Kline’s criteria
[47], the absolute value of the skewness coefficient for
each variable in this study is less than 3, and the abso-
lute value of the kurtosis coefficient is less than 8. This

Table 2 Correlation relationships, normality, multi-normality and scores between hope, optimistic, resilience, social support, coping

and parenting stress

Variable Mean (SD) Kurtosis  Skewness  Depression  Hope Optimistic  Resilience  Social support  Coping
Depression 483 (4.79) 2.299 1443 1
Hope 39.04 (4.68) -0.144 0.062 0435 1
Optimistic 16.60 (2.72) 0.116 0.154 0221 0376 1
Resilience 7542 (14.34) 1310 -0.764 0339 0479 0236 1
Social support 64.04 (12.49) 0.114 0428 0341 0490 0318 0397 1
Coping 16854 (25.10)  -0.325 0.224 -0.252™ 04777 0186" 0387 0390 1
Parenting stress 8437 (21.67)  -0412 0010 0.544™" 0542 03737 0360 0455 0401
S-W test MVW P
0.9665 0.9997
" P<0.01

" P<0.001
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indicates that the variables follow a normal distribution.
The S-W statistical test showed an MVW value of 0.9665
and a P-value of 0.9997 (>0.05). This suggested that the
multivariable data conformed to a multivariate normal
distribution which is a prerequisite for constructing the
path model.

Path analysis

Modified fitting results and evaluation

According to diathesis-stress model and previous stud-
ies, hope, optimism, resilience, perceived social support,
coping and parenting stress among caregivers of children
with CL/P were considered into path analysis to fur-
ther explore the role path and effectiveness of each vari-
able to depression. The fit index of the hypothetical path
model (Fig. 2) was as follow: x2/df=2.698, GFI=0.991,
NFI=0.983, RFI=0.884, IFI=0.990, TLI=0.924,
CFI=0.989, RMSEA =0.083. The significance of regres-
sion coefficients and Modification Index (MI) were ini-
tially considered to modify this model. The MI (>4)
showed that it is needed to establish the correlation of
residuals among coping and perceived social support.
However, one of the assumptions underlying structural
equation model is that residuals are independent, and it
is not possible to connect residual correlations arbitrarily.
Therefore, this study finally relies on the significance of
regression coefficient to modify.

The regression coefficients between perceived social
support, resilience, coping, optimism and depression
were not significant in the path model (p>0.05). To
improve clarity and flow without changing the mean-
ing or adding more content, the model was progres-
sively modified to remove insignificant pathways leading
to depression from social support, resilience, coping,
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and optimism. The fit of the modified path model was
re-evaluation as follows: x2/df=1.881, GFI=0.986,
NFI=0.973, RFI=0919, IFI=0.987, TLI=0.960,
CFI=0.987, RMSEA =0.060. All of the fit indices met the
recommended levels, confirming the modified model as
the final model (Fig. 3).

Standardized direct, indirect and total effect of modified
model

In the modified model, 14 pathways were statistical sig-
nificance in total. Parenting stress and hope showed a
direct effect on depression in caregivers of children with
CL/P. Hope had a negative effect (-0.217), and parenting
stress had a positive effect (0.416). Optimism (-0.237),
resilience (-0.194), hope (-0.182), perceived social sup-
port (-0.080) and coping (-0.060) had an indirect effect
on depression. The overall effects of different variables on
depression from large to small were as follows: parent-
ing stress (0.416), hope (0.400), optimism (-0.237), resil-
ience (-0.194), perceived social support (-0.800), coping
(-0.600). The details of standardized direct, indirect and
total effect between variables were displayed in Table 3.

Discussion

It is worth mentioning that caregivers of children with
CL/P in this study are all fathers or mothers, which is
consistent with China’s basic national conditions. In the
two CL/P treatment centers in China, parents are still the
main caregivers of children with CL/P. This is because
parents bear the initial responsibility for their children’s
health. Additionally, children with CL/P in China pre-
dominantly come from remote rural areas [48] where
access to advanced medical facilities is limited. Conse-
quently, they must rely on higher-level hospitals for CL/P

Perceived social support

coping

Fig. 3 Path diagram for the modified model. Numbers on the solid line are standard estimate. "P<0.05,“P<0.01,P<0.001
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Table 3 Standardized direct, indirect and total effect between variables in pathways of modified model

Dependent variables Effect size Independent variables
Optimistic Resilience Hope Social support Coping Parenting stress
Resilience Direct 0.236 - - - - -
Indirect - - - - -
Total 0.236 - - - - -
Hope Direct 0.279 0414 - - - -
Indirect 0.098 - - -
Total 0.376 0414 - - - -
Social support Direct 0.143 0.200 0.341 - - -
Indirect 0.175 0.141 - - - -
Total 0318 0.341 0.341 - - -
Coping Direct - 0.206 0.379 - - -
Indirect 0.191 0.157 - - - -
Total 0.191 0.363 0.379 - - -
Parenting stress Direct -0.166 - -0.319 -0.191 -0.145 -
Indirect -0.208 -0.250 -0.120 - - -
Total -0.375 -0.250 -0439 -0.191 -0.145
Depression Direct - - -0.217 - - 0416
Indirect -0.237 -0.194 -0.182 -0.080 -0.060
Total -0.237 -0.194 -0.400 -0.080 -0.060 0416

treatments. In this context, parents remain the primary
drivers in seeking medical treatment from distant hospi-
tals and managing the associated financial expenses.

In this study, the mean score of depression among car-
egivers of children with CL/P was 4.83 (4.79), which was
lower than the depression score of 7.10 (6.24) among
caregivers with dementia [49]; mildly depressed car-
egivers were nearly 1/3 (n=78; 31.5%), which was lower
than the proportion of mildly depressed caregivers of
children with cancer (47.8%) [50]. Reasons for this dis-
crepancy may be that: on the one hand, a holistic sequen-
tial treatment model integrating orthodontics, surgical
repair, speech, psychology and care has been developed
for CL/P [51], and most children can return to normal
life through aggressive surgical treatment and rehabili-
tation [52]. This gives caregivers a lot of confidence and
hope. However, dementia is a progressive disease, cur-
rent medications and other interventions can only miti-
gate the progression of the disease but not restore the
patient’s cognitive function. Therefore, caregivers of chil-
dren with CL/P may develop fewer depressive symptoms
compared to caregivers of patients with dementia. On the
other hand, compared to childhood cancer, the CL/P has
a low lethality rate, a high survival rate, and a manageable
disease progression. This may also reduce the frustration
of caregivers of children with CL/P. In addition, many
support measures have been developed in China for
CL/P families including Smile Train, Operation Rebirth,

Yan Ran Angel Fund, Operation Smile and other public
welfare programs [53, 54], which alleviate the financial
pressure and maintain the psychological health of the
caregivers. Finally, the maintenance of their psychological
well-being has become an important part of the sequen-
tial treatment of CL/P, and psychological interventions
for caregivers of children with CL/P are constantly being
developed [55]. Therefore, caregivers in this study had
lower levels of depression. However, it should not be
overlooked that nearly half of the caregivers in this study
had depressive symptoms (n=108; 43.5%). This suggests
that researchers still need to focus on the mental health
of caregivers of children with CL/P.

Parenting stress and hope showed direct effect on
depression among caregivers of children with chronic
diseases. Optimism, resilience, coping and perceived
social support indirectly influence depression through
parenting stress and/or hope. Parenting stress is the vari-
able with the largest effect size for depression. Parenting
stress in caregivers of children with CL/P is a psychologi-
cal response in the parenting process, a stressful reaction
that manifests when caregivers do not have sufficient
resources to meet the needs [56]. Many studies show that
caregivers of children with CL/P experience high levels
of parenting stress [57-59]. Caregiver stress in childcare
is significantly and positively associated with depression
levels and is a risk factor for psychological problems [60,
61]. Current research suggests that parenting stress leads
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to depressive symptoms mainly due to a decreased ability
to expect, seek and feel pleasure, which is closely related
to a neurotransmitter called dopamine in the nucleus
acumens region of the brain [62, 63]. Specifically, when
parenting stress arises in the caregiver of a child with
CL/P, neurotransmitters in the brain directly evoke the
hypothalamic—pituitary—adrenal axis [64], affecting the
hypothalamus and pituitary gland to secrete dopamine,
leading to depressive symptoms. Fang et al. [65] noted
that chronic stress significantly upregulates the expres-
sion of lipopolysaccharide/endotoxin binding protein
(LBP), which inhibits dopamine decarboxylase (DDC)
and dopamine beta hydroxylase (DBH), key enzymes in
monoamine synthesis, resulting in depression. In addi-
tion to direct effects on depressive symptoms in caregiv-
ers of children with CL/P, there is also an interaction
between parenting stress and internal diathesis (hope,
optimism, resilience, coping), and perceived social sup-
port. Path analysis verified the effect of hope, optimism,
coping and perceived social support on depression
among caregivers of children with CL/P in this study,
which is consistent with previous research findings [66—
69]. While resilience has no direct impact on parenting
stress, it is to reduce parenting stress by increasing per-
ceived social support. Resilience is an inherent psycho-
logical potential of individuals to mobilize all their own
protective resources to achieve good adaptation in the
pursuit of their own harmonious development under
frustrating situations. To some extent, perceived social
support is part of the inner resources mobilized by resil-
ience and resilience influences perceived social support
[70, 71]. A domestic research identified perceived social
support as an important stress coping resource [72].
Good perceived social support can lead to higher self-
efficacy [73]. In particular, perceived social support can
lead to a lower assessment of stress when individuals are
faced with stressful situations [18].

The study also showed that hope is another directly
influential variable on depression among caregivers of
children with CL/P. Hope is a positive perception and
belief that leads people to believe in a positive and desir-
able goal that can be achieved in the future [36]. Higher
levels of caregiver hope can reduce depressive symptoms
[74, 75]. Caregivers of children with CL/P who have a
strong sense of hope are more likely to have positive “con-
verging” goal [76], which can be to help the child heal,
return their child to a normal life or resolve their own
difficulties. Goal generation facilitates the generation of
behavioral routes for caregivers of children with CL/P.
Those with high levels of hope formed more specific and
feasible routes than those with low hope, and were also
adept at forming alternative routes [76]. This also fits
with the hope of being able to influence coping styles
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in this study. Resilience and optimism can act on hope
to indirectly influence depression levels in caregivers of
children with CL/P. Resilience, hope, and optimism are
collectively referred to as the three major psychological
capitals, and each variable has commonalities and char-
acteristics that cannot be ignored. Unlike hope, optimism
tends to be more of a stable personality trait, is not con-
text-specific [77], and favors an attributional approach.
Optimistic people make lasting, general and internal
attributions to positive events and transient, specific and
external attributions to negative events. Caregivers with
optimistic characteristics are more likely to view the cur-
rent dilemma as solvable and hopeful when faced with
raising a child with CL/P. In short, an individual’s ability
to generate hope in the face of setbacks is influenced by
the trait of optimism [30]. Resilience positively affects
sense of hope [78, 79]. Higher levels of resilience in car-
egivers of children with cleft lip and palate represent a
weaker vulnerability to be able to cope with problems
and a greater sense of hope to overcome adversity.

There are also some limitations in this study. First,
cross-sectional studies cannot determine the causal rela-
tionship between the study variables. Future longitudinal
designs are needed to further depict this relationship.
Second, we used self-report scales which was also prone
to social desirability response bias although measures
were taken to overcome such bias (e.g., anonymity and
confidentiality). Third, caregivers (fathers and mothers)
of children with CL/P were analyzed as a whole in this
study. However, different roles of parents have differ-
ent emotional responses and behaviors. Future research
could explore and compare the depression pathways of
fathers and mothers separately. At the same time, it is
undeniable that intellectual and developmental disabili-
ties, along with behavioral issues in children with CL/P,
affect parenting stress and well-being. In the future, con-
sider incorporating developmental challenges in children
with CL/P into theory-driven analyses. Finally, only car-
egivers of children with CL/P in two Chinese hospitals
were investigated in this study, which may limit the broad
representativeness of the findings. Validation of the study
results in other Chinese regions or abroad is warranted.

Conclusions

In summary, we explored the factors that might be
associated with depression among caregivers of chil-
dren with CL/P in the context of China based on the
diathesis-model and previous research. The most sig-
nificant discovery was that caregivers’ depression could
be influenced by hope, optimism, resilience, coping,
perceived social support and parenting stress. Among
these factors, parenting stress and hope are the most



Yang et al. BMC Psychiatry ~ (2024) 24:911

important. In particular, parenting stress is a major
determinant because of its direct effect on depression.
Targeted parenting stress interventions should be per-
formed to decrease depression including cognitive-
behavioral interventions, psychosocial interventions
and provide available support and resources.
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