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Background: Family function plays a pivotal role in self-management among
patients with early chronic kidney disease (CKD), which has been especially
important during the COVID-19 pandemic. Previous studies have investigated
the relationships between family function and self-management using
total scores through self-report questionnaires while ignoring the different
components in both family function and self-management. The specific
objective of this study was to explore the network structure of family function
and self-management at the component level.

Methods: A total of 360 patients with early CKD from three tertiary
hospitals were enrolled in our cross-sectional survey from September to
December 2021 in China. Components of family function were measured
by the Family Adaptation Partnership Growth and Resolve Index, and
components of self-management were measured by the Chronic Kidney
Disease Self-management Instrument. Network analysis was used to establish
the network structure.

Results: Edges across the community of family function and self-management
were mainly positive. Edges between F3 “Growth” and M1 “Self-integration”, F2
“Partnership” and M3 “Seeking social support,” F5 “Resolve” and M3 “Seeking
social support” were the strongest. F3 “Growth” had the greatest positive
bridge expected influence of family function community (0.12), and M3
“Seeking social support” had the greatest positive bridge expected influence
of self-management community (0.16).

Conclusion: We explored the potential pathways between different
components of family function and self-management among patients
with early CKD during the COVID-19 pandemic and found fine-grained
relationships between them. The two nodes F3 "Growth” and M3 “Seeking
social support” may provide a new idea from the perspective of family function
for interventions to improve self-management.

family function, self-management, network structure, chronic kidney disease,
COVID-19
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1. Introduction

Chronic kidney disease (CKD) is a lifelong and incurable
disease with progressive damage to renal structure and function.
With its characteristics of high incidence and mortality and low
awareness and treatment rates, CKD has become a world public
health problem that seriously threatens human health (1, 2). In
recent years, the incidence of CKD has been increasing yearly,
and the global incidence in the general population is 11-13%
(3), while the incidence in the Chinese population has increased
from 10.8% in 2012 to 13.4% in 2017 (4). During the outbreak of
coronavirus disease 2019 (COVID-19), patients with CKD have
an increased risk of infection, resulting in acute kidney injury
and various complications (5). Once an individual with CKD
misses the early intervention period, he or she can only rely
on dialysis or kidney transplantation to maintain survival after
entering end-stage disease (6). Until that time, treatment is more
expensive, quality of life is greatly reduced, and life span is cut
short (7). Therefore, intervention in the early stage of CKD and
delaying entry into end-stage disease are the top priorities in the
management of CKD. In addition, during the pandemic, early
intervention mainly depended on patients’ self-management.
Therefore, improving patients’ self-management abilities is an
important means to delay the progression of disease, which
should be a major problem to study (8).

Self-management behavior refers to early CKD patients
actively participating in their own health care activities,
managing their emotions, diet, exercise and medication
scientifically and effectively to improve the health outcomes
of chronic diseases (9). It is a complex concept composed of
self-integration, problem solving, seeking social support, and
adherence to recommended regimen (10). At present, most
studies mainly focus on the close relationship between the
self-management of patients with CKD and their own self-
perceived burden and self-efficacy (11, 12). There are also a
small number of studies about patients who have diabetes and
hypertension that found the better the family function is, the
higher the patient’s self-management ability (13, 14). During the
COVID-19 pandemic, hospitals have strengthened prevention
and control, requiring nucleic acid reports within 48 h. Cities
have restricted travel due to high-risk areas, resulting in a decline
in the number of visits. Only some critically ill patients need
to go to the hospital and patients with early CKD can consult
through internet hospitals (15). Most patients spent more time
treating and managing their disease at home, which means
that more scientific self-management is needed to effectively
control the development and maintain the stability of the disease
(16, 17). Therefore, how to improve patients’ self-management
ability from the perspective of family function has become at
focus of this study during the current pandemic.

Family function means that family members provide
financial, mental, and health care for each other so that
patients with early CKD can get the care and understanding

Frontiersin Public Health

02

10.3389/fpubh.2022.1073409

they need from the material, information, and emotional
support provided by their families (18). Family function
is a multidimensional concept, including the effectiveness
of emotional connection, communication, family relationship
regulation and joint response to external events (19). According
to Bandura’s cognitive theory, psychosocial factors, including
family function, may play an important role in self-management
(20). Especially when a pandemic breaks out, people must
be isolated at home and get along closely with their families
24h a day; thus, the relationship with their families changes
dramatically from the usual state. At this time, the influence
of family function on patients’ self-management is even more
prominent. Some studies have found that when patients’
individual behavioral strength is combined with a cohesive
functional family unit, patients’ self-management is more active
(21). A high degree of family care can also motivate patients
to maintain long-term and effective health behaviors and
continuously improve self-management (22). However, all the
above studies regard self-management and family function as
a whole and analyze them through their total scores, ignoring
that both have complex structures. Ignoring the different roles
played by different components of family function may obscure
the most effective and scientific interventions to improve self-
management. Therefore, to further clarify how family function
is related to the various components of self-management, a more
fine-grained approach is needed.

Network analysis is an innovative statistical method for
complex variables that plays an important role in exploring the
finer-grained correlation paths of two related variables. It is data-
driven and can digitally analyze and visualize the relationship
between various complex variables (23, 24). The network
structure includes nodes and edges. Nodes represent observed
variables, and edges represent the statistical relationship between
observed variables, that is, the partial correlation coefficient
between the two nodes after controlling for all other variables
(25, 26). Compared with simple correlation statistical methods,
the network analysis method can identify the more central or
more important variables in the network (27). In addition,
network analysis can also help us find the most interrelated
variables (such as bridging variables) (28). When these variables
are activated, it is more likely that the impact will be propagated
throughout the network by connecting more edges, thus making
the intervention more targeted. Therefore, it is feasible and
scientific to apply network analysis to this study. First, the
existing research is mainly based on the latent variable model
that examines the relationship between family function and
self-management at the total level while ignoring the deeper
relationship between the two variables at the component
level (29, 30). Both family function and self-management are
complex systems composed of different dimensions. Treating
each of their dimensions as a node can identify the specific
relationship between the two components and enrich the
existing studies. Second, spurious correlations between variables
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easily appear when there are many variables in psychological
research. However, network analysis uses a partial correlation
network to fit the data and uses a regularization process to
control the occurrence of such false correlations, which can
reduce the occurrence of related false positive correlations (31).
Finally, network analysis can find the variables bridging the
two communities of family function and self-management in
the network through the bridge expected influence index (32).
It provides an important intervention target for improving
patients’ self-management. In general, network analysis enables
this study to explore the new close relationship between family
function and self-management at the component level among
patients with early CKD from a new perspective.

Different from previous studies that only focus on the
single level of family function and self-management, this
study relies on the advantages of network analysis to put all
dimensions of family function and self-management into the
same network. Based on previous studies that family function
was the influencing factor of self-management, we hypothesized
that the edges between family function and self-management
are primarily positive and there exists important nodes in the
network to improve self-management among patients with early
CKD during the COVID-19 pandemic. This study has two
objectives. First, we wanted to examine the potential pathways
between different components of family function and self-
management. Second, we use the bridge expected influence to
test the strongest relationship between self-management and
family function from the component level. Through the study
of network analysis, we tried to deepen the understanding
of the complex relationship between family function and
self-management during the COVID pandemic, and provide
scientific and theoretical support for intervention measures to

improve family function and self-management.

2. Materials and methods

2.1. Ethics statement

The Ethics Committee of the Second Affiliated Hospital of
Air Force Medical University approved this study (No. 202206-
02). We explained the purpose and the informed consent to
the participants, and after they agreed to participate, they
finished the structural questionnaire anonymously in the ward
by themselves. They could withdraw from the investigation at

any time for any reason.

2.2. Participants and procedures
Three hundred sixty patients with early CKD from the

departments of Nephrology in three tertiary hospitals in
China were recruited for this cross-sectional survey through a
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convenience sampling technique from September to December
2021. The inclusion criteria were patients who (1) were aged
>18 years; (2) met the diagnostic criteria of chronic kidney
disease in the clinical practice guidelines of the Kidney Disease
Outcomes Quality Initiative of the National Kidney Foundation;
(3) were in clinical stages 1-3; and (4) had clear consciousness
and normal communication skills and were able to complete the
questionnaire. The exclusion criteria were patients who (1) had
cognitive dysfunction or mental illness; (2) had complications
with serious cardiovascular, nervous system, lung and other
systemic diseases; and (3) had poor compliance. All participants
were informed and voluntarily participated in this study. The
sample size of participants calculated based on Kendall’s (33)
sample estimation should be 5-10 times that of the independent
variable. There were 24 variables in this study, so the sample size
was estimated to be 120-240. Assuming 20% of questionnaires
would be invalid, the final sample size needed to be at least 144.

The researchers in charge of this study gave unified training
to two nurses in the department of nephrology with the
consent of the head nurse and they were responsible for data
collection. . In the ward, researchers and trained nurses used
unified instructions to introduce themselves to the patients
who met the inclusion and exclusion criteria and explain
the purpose and significance of this survey, as well as the
matters needing attention and confidentiality principles of filling
in the questionnaire. Patients completed the questionnaires
anonymously. After the questionnaire was completed, the
researchers took it back on the spot and checked its validity.
Finally, a total of 391 patients participated in the study, and
360 valid questionnaires were collected for an effective rate
of 92.07%.

2.3. Measures

2.3.1. Basic information

The sociodemographic and disease data questionnaire was
self-developed and included age, nation, gender, marital status,
education level, occupation, residence, medical costs, monthly
income (RMB), disease duration, review time, BMI index and
CKD stages.

2.3.2. Components of family function

The Family Adaptation Partnership Growth and Resolve
(APGAR-family) Index is a measurement tool used to quickly
detect a family member’s evaluation of the family function,
which reflects the subjective satisfaction degree of family
members with the family function. It was developed by
Smilkstein (34) and is composed of five items (adaptation,
partnership, growth, affection and resolve) with a 3-point scale
ranging from 0 (hardly never) to 2 (almost always). The Chinese
version was introduced and translated in 1995, and it is widely
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used in various patients of all ages with good reliability and
validity (35). The total score ranges from 0 to 10, with a higher
score reflecting better family function. A total APGAR score of
0-3 suggests severe family dysfunction, 4-6 indicates moderate
family dysfunction, and 7-10 indicates good family function.
With its fast and effective characteristics, the questionnaire is
widely used in clinical screening, treatment and research, which
can help doctors determine the possible aspects of patients’
family problems and serve as one of the indicators for treatment.
The Cronbach’s o of APGAR in this study was 0.929.

2.3.3. Components of self-management

The Chronic Kidney Disease Self-management Instrument,
which has been recognized internationally and widely used to
measure the self-management behavior of patients with early
CKD in stages 1-3, was developed by Lin et al. (36). The Chinese
version was revised by Liu et al. (37), and it includes the four
dimensions of self-integration, problem solving, seeking social
support and adherence to the recommended regimen. The scale
contains 29 items, and each item is measured on a 4-point
Likert scale. The higher the score is, the stronger the patients’
self-management ability. The score rate of the scale = actual
score/highest possible score*100%, the score rate < 60% is low
level, 60-80% is medium level, and > 80% is high level. The
Cronbach’s a of the scale in this study was 0.956.

2.4. Data analysis

2.4.1. Descriptive statistics

The SPSS 26.0 program (SPSS Inc., Chicago, IL) was used
to analyze the data. Descriptive statistics are presented as
the mean, standard deviation (SD), frequency, and percentage
(%). Independent-sample t-test and one-way analysis of
variance (ANOVA) were used to perform the comparison
of family function and self-management among different
sociodemographic subgroups. The significance test level was P
< 0.05.

2.4.2. Construction and evaluation of the
network model

The R packages qgraph (38) and bootnet (39) were used to
construct and evaluate the network. Statistical control in the
network eliminated the interference of other nodes on the partial
correlation of each node pair (31). By shrinking all edges and
making inessential edges zero weight, the combination of the
least absolute shrinkage and selection operator (LASSO) (40)
regularization and Extended Bayesian Information Criterion
(EBIC) (41) helped build a stable and understandable network.
The hyperparameter of the EBIC was set to 0.5, and the
Spearman correlation method was used. The nodes in the
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network are grouped into two communities, namely, the
family function community (adaptation, partnership, growth,
affection, and resolve) and the self-management community
(self-integration, problem solving, seeking social support and
adherence to the recommended regimen). In the evaluation of
the network, the accuracy of edge weights was estimated by using
non-parametric bootstrapping (1,000 bootstrapped samples),
and a narrow 95% confidence interval of edge weights suggests
good accuracy; the significance test of the difference in edge
weight indices of different node pairs was conducted by using
bootstrapping (1,000 bootstrapped samples, o = 0.05).

2.4.3. Calculation and evaluation of bridge
expected influence

The R packages networktools (32) and bootnet (39) were
used to calculate and evaluate the bridge centrality of nodes.
The bridge expected influence (BEI) of a node is defined as
the sum of edge weights between the node and all nodes in
other communities. BEI is especially suitable for networks with
positive and negative edges, and a higher BEI means greater
influence on other communities. In the evaluation of BEI,
stability was tested by using case-dropping bootstrapping (1,000
bootstrapped samples) and quantified by the correlation stability
coefficient (CS-coefficient). The CS-coeflicient of acceptable
stability was larger than 0.25. The significance test of the
difference in BEI indices of different nodes was conducted by
using bootstrapping (1,000 bootstrapped samples, a = 0.05).

3. Results

3.1. Descriptive statistics and comparison
of family function and self-management

The mean age of 360 patients with early CKD (61.11% male)
was 46.33 £ 16.54 years (mean £ SD, range 18-90 years). For
family function, there were statistically significant differences in
age (F = 3.443, P = 0.033), education level (t = —3.128, P =
0.002), and disease duration (t = —2.924, P = 0.004). For self-
management, there were statistically significant differences in
age (F = 17.781, P < 0.001), marital status (F = 2.741, P =
0.043), education level (t = —5.092, P < 0.001), occupation (F =
5.322, P =0.005), residence (t = 2.954, P = 0.003), medical costs
(t=—2.092, P=0.041), monthly income (F =3.717, P = 0.025),
disease duration (f = —3.292, P < 0.001), and review time
(F = 8.018, P < 0.001). Table 1 shows the sociodemographic
descriptive statistics and comparison of family function and self-
management.

A total of 42.22% of the patients with early CKD had
moderate or severe family dysfunction, and 54.17% of patients’
self-management level was moderate or low. Table 2 shows the

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1073409
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Cui et al. 10.3389/fpubh.2022.1073409

TABLE 1 Sociodemographic descriptive statistics and comparison of family function and self-management (N = 360).

Variable Family function Self-management

(=) ((E=»)]

Age (years)

18~45 182 (50.56%) 7.31£2.75 92.38 £17.26
46~69 144 (40.00%) 6.44 1 3.24 80.65 £ 20.87
70~ 34 (9.44%) 6.79 & 3.31 78.85 £ 22.33
F 3.443 17.781
P 0.033 <0.001

Marital status

Unmarried 63 (17.50%) 6.71 & 2.65 91.95 £ 15.33
Married 278 (77.22%) 6.97 & 3.09 85.01 £ 21.25
Divorced 8(2.22%) 6.38 4 3.89 95.75 £ 11.74
Widowed 11 (3.06%) 7.00 & 3.10 83.18 £13.81
F 0.211 2.741
P 0.889 0.043

Education level

Junior college and below 292 (81.11%) 6.73 +£3.17 84.24 +20.48
College 68 (18.89%) 7.7242.13 95.71 + 15.72
t —3.128 —5.092
P 0.002 0.000
Occupation
On job 267 (74.17%) 6.914+2.95 88.18 £ 19.17
Unemployment 36 (10.00%) 7.394+2.72 85.44 +19.07
Retired 57 (15.83%) 6.63 & 3.52 78.74 + 23.60
F 0.691 5.322
P 0.502 0.005
Residence
Urban 308 (85.56%) 6.88 & 3.04 85.71 +21.03
Rural 52 (14.44%) 7124294 90.54 + 13.21
t 1.232 2.954
P 0.219 0.003

Medical costs

Medical insurance 324 (90.00%) 6.94 + 3.06 85.83 + 20.57
Self-paying 36 (10.00%) 6.69 £ 2.70 91.64 £ 15.19
t 0.458 —2.092
P 0.647 0.041

Monthly income (RMB)

<2,000 99 (27.50%) 6.59 £ 3.22 84.80 £19.26

2,000~5,000 189 (52.5%) 6.87 £2.98 85.06 £ 20.74

>5000 72 (20.00%) 7.49 £2.82 92.15 £ 18.99
(Continued)
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TABLE 1 (Continued)

10.3389/fpubh.2022.1073409

Variable n (%) Family function Self-management
(M £ SD) (M £ SD)

1.901 3.717
0.151 0.025

Disease duration

3~12 months 266 (73.89%) 6.67 £3.17 84.36 £ 20.62

>12 months 94 (26.11%) 7.61 £2.47 9221 £17.61
—2.924 —3.292
0.004 <0.001

Review time

<1 month 118 (32.78%) 7.40 £ 2.80 90.81 £ 17.09

1~3 months 116 (32.22%) 6.71 £2.93 87.84 £18.70

>3 months 126 (35.00%) 6.65 £ 3.27 80.96 £ 22.84
2.276 8.018
0.104 <0.001

TABLE 2 Mean scores, standard deviations and BEls for each item in the network (N = 360).

Iltem M SD BEI

Family function 6.91 3.03

F1. Adaptation 1.34 0.70 0.01

F2. Partnership 1.34 0.70 0.05

F3. Growth 1.40 0.68 0.12

F4. Affection 1.36 0.69 0.09

F5. Resolve 1.48 0.66 0.08

Self-management 86.41 20.16

ML. Self-integration 34.44 8.33 0.13

M2. Problem solving 26.38 7.89 0.00

M3. Seeking social support 13.24 4.44 0.16

M4. Adherence to recommended regimen 12.34 3.20 0.06

mean scores, standard deviations and BEIs for each item in
the network.

3.2. Network structure of family function
and self-management

The network model of family function and self-management
is presented in Figure 1A. Twelve edges across the communities
of family function and self-management are non-zero (ranging
from —0.03 to 0.09). In the cross-community edges, F1
“Adaptation” is positively correlated with M3 “Seeking social
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support” (edge weight = 0.01); F2 “Partnership” is negatively
correlated with M2 “Problem solving” (edge weight = —0.03)
and positively correlated with M3 “Seeking social support”
(edge weight = 0.07); F3 “Growth” is positively correlated with
three nodes of the self-management community, namely, M1
“Self-integration,” M2 “Problem solving” and M4 “Adherence
to recommended regimen,” the strongest correlation was with
M1 “Self-integration” (edge weight = 0.09); F4 “Affection” is
positively correlated with three nodes of the self-management
community, namely, M1 “Self-integration” M3 “Seeking social
support” and M4 “Adherence to recommended regimen,” the
strongest correlation was with M1 “Self-integration” (edge
weight = 0.04); F5 “Resolve” is positively correlated with
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FIGURE 1

@ Family Function
e Self-management

The network model of family function and self-management and the bridge expected influence. (A) The network model of family function and
self-management. The red edges indicate negative partial correlations, the blue edges indicate positive partial correlations, and thick lines and
saturated colors indicate large partial correlation coefficients. (B) The bridge expected influence indices in the network of family function and
self-management (raw score). F1, Adaptation; F2, Partnership; F3, Growth; F4, Affection; F5, Resolve; M1, Self-integration; M2, Problem-solving;
M3, Seeking social support; M4, Adherence to recommended regimen.

Bridge Expected Influence (1-step)

M1 -

M2 -

M3 -

M4 -

F2-

F3-

F4-

F5-

three nodes of the self-management community, namely,
M2 “Problem solving” M3 “Seeking social support” and
M4 “Adherence to recommended regimen,” the strongest
correlation was with M3 “Seeking social support” (edge weight =
0.06). The correlation matrix of the network of family function
and self-management can be found in Supplementary Table 1.
There was a narrow 95% confidence interval of edge
weights in the network of family function and self-management,
indicating good accuracy in the evaluation of edge weights
(see Supplementary Figure 1). The result of the significance test
of the difference in edge weight suggested that, generally, the
edge weight within a community was larger than that across
communities (P < 0.05, see Supplementary Figure 2).

3.3. Bridge expected influence

As shown in Figure 1B, the results of BEI indices in the
network of family function and self-management suggested that
F3 “Growth” had the greatest positive bridge expected influence
of family function community (0.12) and M3 “Seeking social
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support” had the greatest positive bridge expected influence
of self-management community (0.16). These two nodes are
regarded as the bridges connecting the two communities and
are highly marked in the network, as shown in Figure 2.
As the result of the BEI stability test suggested, the average
correlation coeflicient between the BEI indices of the subsample
and the original sample declined gently with the reduction of
the sampling proportion (see Supplementary Figure 3), and the
CS-coefficient of the BEI was 0.36, which indicated acceptable
stability. As the result of the significance test of the difference in
BEI indices suggested, the BEI of M3 “Seeking social support”
was statistically larger than that of M2 “Problem solving,” and
the BEI of F3 “Growth” was statistically larger than that of F1
“Adaptation” (P < 0.05, see Supplementary Figure 4).

4. Discussion

Taking advantage of network analysis, we explored the
potential pathways by which different components of family
function are related to components of self-management among
patients with early CKD. The results show that different

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1073409
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Cui et al.

©O Bridge
@ Family Function
@ Self-management

FIGURE 2
Network structure of family function and self-management
showing bridge components in patients with early CKD.

components of family function may play a unique role in
maintaining and improving patients’ self-management. In a
sense, our findings enrich the theoretical support for family-level
interventions to improve self-management.

Within the family function and self-management network,
most across-community edges were positive, and only one
edge was negative. This is consistent with the results of
previous studies on family function and self-management of
patients with chronic disease. Patients with good family function
have higher self-management ability (42). F1 “Adaptation” in
the community of family function had a positive correlation
with M3 “Seeking social support” in the community of self-
management. This finding fully confirms previous studies
showing that good adaptation can help patients seek social
support as a coping strategy (43). Adaptation refers to what
resources family members can obtain from the family when they
encounter difficulties or crises and whether they can help them
solve problems (35). CKD cannot be cured, and the progression
of the disease can only be delayed through clinical treatment
and self-management. Patients struggle with the disease for a
long time. In this process, if a family can provide patients with
sufficient resources and help them cope with the disease, patients
will be more willing to seek social support on their own (44).
This suggested that when carrying out health education for
patients’ families, medical staff should educate them to help
patients as much as possible when patients encounter adversity,
provide patients with physical and psychological resources, and
lay a good foundation for patients to seek social support. F2
“Partnership” had a positive correlation with M3 “Seeking social
support” and a negative correlation with M2 “Problem solving,”
which is consistent with previous studies to some extent (45).
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Partnership refers to the way in which family members share
responsibilities, solve problems and make decisions (35). When
the family members of patients with early CKD cooperate with
them to manage the disease, for example, the treatment plans
sometimes need to be changed according to the progress of
the disease, and the family is willing to take the initiative
to help patients make treatment plans and medical decisions;
the cost of treatment is also a burden for patients, but if
family members share it with them, it can help relieve some
of the pressure on patients (46). These are daily behaviors
with a high degree of partnership with family members, which
encourage patients to use social support to improve self-
management (47). However, some scholars believe that some
patients always rely too much on others to share responsibility
without taking initiative to face their problems and always
think about getting something for nothing or passing the buck
(48). In contrast, this will cause negative effects, resulting in
problems that cannot be dealt with well. It also suggests that
moderate and correct partnership among families can help
patients improve their self-management to the maximum extent
through social support. Medical staff should educate family
members to actively participate in the patients’ self-management
and share the difficulties encountered by them. Edge F3
“Growth” and M1 “Self-integration” revealed the strongest link.
Self-integration is developed through interactive support with
family members, and personal growth includes the improvement
of self-integration, which is consistent with Divna Haslam’s
findings (49). Growth refers to the patients receiving family
support and guidance on physical and mental development
(35). In the long-term struggle against CKD, patients need
to get along with their families for a long time, which can
better reflect the role of family members’ full support, correct
information guidance and supervision, which can reduce family
conflicts and improve patients’ enthusiasm for self-growth and
self-integration (50). This also suggests that, especially due to
the pandemic, patients are highly volatile and impulsive and
are prone to all kinds of emotional problems (51, 52). At this
time, it is particularly important for family members to guide
patients to learn self-integration, such as developing personal
hobbies, learning to vent and make reasonable plans together.
F4 “Affection” had the strongest positive correlation with M1
“Self —integration.” This is consistent with the study that the
higher the degree of family participation is, the more care for
the patient, and the better the patients’ regulation strategy (53).
Affection refers to the emotional degree of mutual care and
love among family members (35). When a patient feels the care
provided by family, he or she will want to restore the family
and social functions more, which will stimulate the patient to
pay attention to self-integration in the disease, including diet
control, exercise management, and adherence to medication.
This suggests that in psychological nursing, we should pay
attention to the cultivation of feelings between family members,
and the strength of family affection is an important factor to help
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patients overcome the disease. F5 “Resolve” has the strongest
positive correlation with M3 “Seeking social support.” The pain
of the disease can affect important basic relationships and reduce
the intimacy between family members, thus reducing patients’
motivation to seek social support (54). Resolve refers to the
degree of sharing of time, space, money and other aspects
among family members (35). The essence of social support is
an intimate relationship. Individuals can obtain social support
such as emotional dependence, material help and spiritual
companionship in the relationship with good resolution. This
suggests that medical staff should help to strengthen the resolve
between patients and their families through communicating
better, hugging each other and participating in group activities
together, strengthen individuals’ active use of social support, and
improve their self-management ability.

In the whole network, F3 “Growth” of family function
and M3 “Seeking social support” of self-management have
the greatest bridge expected influence. This shows that these
two variables play the most important role in activating and
maintaining the network composed of five components of
family function and four components of self-management. In
other words, as a bridge between family function and self-
management, these two nodes may provide a new idea from
the perspective of family function for interventions to improve
self-management among patients with early CKD during the
COVID-19 pandemic. Therefore, to improve patients’ self-
management, the most effective way is to improve growth
and the motivation of patients to seek social support. During
the pandemic, patients spent more time with their families,
and a large part of the growth of patients comes from the
support and guidance of other family members (55). Full
support, correct guidance and continuous supervision can make
patients aware of the importance of seeking social support
and make them understand that they need to cooperate with
their families to better self-management skills. Therefore, in
clinical health education for patients with early CKD and
their families during the COVID-19 pandemic, family members
should be encouraged to accompany, understand and identify
with patients, and enhance their sense of recognition and
support. When introducing disease-related knowledge and how
to carry out self-management, both patients and family members
should be informed at the same time so that family members
can fully understand the development and management of the
disease and help family members can help supervise and guide
patients in their daily lives (56). At the same time, patients
should also be encouraged to actively express their feelings to
their families, communicate more with them, and reduce the
negative emotions that they are afraid will increase the burden
on their families. With the joint efforts of patients and their
families, patients can constantly improve their abilities to self-
manage in a harmonious and positive family atmosphere to
effectively alleviate the progress of disease and maintain good
renal function.
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There are some limitations in our study. First, the subjects of
this study were all CKD patients from China, which may limit
the generalization of our conclusions. Moreover, this network
examines the influence between subjects at the group level,
but whether the network results of individuals will be affected
in the same way has not been determined. Future research
needs to expand the sample size and carry out multicenter
research. Second, a questionnaires survey was used in this study.
The subjects’ self-reported data may be affected by common
method bias and subjective response bias, which may exaggerate
the relationship between variables. Some objective clinical
measurement data can be developed in future research. Third,
this study is a cross-sectional study, and it is impossible to draw
causal relationships from the current results. A cross-sectional
study cannot determine the direction of edges in the network,
which only indicates that the two variables are correlated but
cannot determine causal effects. In future studies, longitudinal
design can be carried out for research, or a direct acyclic
graph (DAG) can be adopted to explore the potential causal
relationship between family function and self-management, as
long as the collected data are consistent with the hypothesis put
forward by the DAG (57, 58). Fourth, the intervention targets
identified in this study were based on the theory of network
analysis, and we need to conduct case-control trials to test them
in the next step.

5. Conclusion

Overall, this study used the method of network analysis for
the first time to clarify the potential pathway between different
components of family function and self-management among
patients with early CKD during the COVID-19 pandemic
and revealed a finer-grained relationship between them. More
importantly, the bridge expected influence also provided a
certain theoretical basis and scientific reference (i.e., promoting
growth and initiative to seek social support) for intervention
methods to improve patients’ self-management abilities from the
perspective of family function, enriched clinical psychological
intervention, and contribute to delaying the progression
of CKD.
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