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Abstract

Background

Individuals with chronic diseases are more sensitive to depressive symptoms and stress
compared to the general population. The complexity and unpredictability of these diseases
necessitate family involvement in their management. However, long-term disease can
exhaust both patients and their families, leading to conflicts and increased stress, thus exac-
erbating depressive symptoms. This longitudinal study investigated the impact of family con-
flict resolution methods on depressive symptoms among chronic disease patients in Korea.

Methods

We used data from the Korean Welfare Panel Study, collected from 2012 to 2022, analyz-
ing 10,969 chronically ill cohabiting or married individuals. Chi-square tests were used to
compare group characteristics, and generalized estimating equation models were used for
regression analysis, focusing on Center for Epidemiologic Studies Depression Scale-11
scores, family conflict resolution changes, and covariates.

Results

Participant groups that changed from positive to negative conflict resolution methods were
more likely to have depressive symptoms than the group that did not change from positive
methods (positive -~ negative odds ratios (OR) = 1.34, confidence intervals (Cl) = 1.24-1.44).
In addition, participants who did not change from negative methods were significantly more
depressed than those who maintained positive methods over time (negative - negative

OR = 148, 95% CI = 1.37-1.59). Uncollaborative discussions and domestic violence resolu-
tion methods were related to depressive symptoms in family conflict resolution methods.

Conclusion

Negative family conflict resolution methods influence depressive symptoms in individuals
with chronic diseases. Even after transitioning to positive conflict resolution methods, prior
negative experiences continued to impact depressive symptoms.
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Introduction

People with chronic conditions have limited activity or persistent pain, which reduces oppor-
tunities for activity [1]. These characteristics of chronic disease increase the risk of physical
[2], mental [3,4], and psychological distress and lower life satisfaction in people with chronic
disease when compared to physically healthy people [5]. Additionally, although stress varies
by individual characteristics, patients with higher stress levels due to the general character-
istics of chronic disease are more likely to experience mental disorders [6]. Similarly, people
with multiple chronic conditions are at a higher risk for depressive symptoms, which is the
focus of our study, than people with a single chronic condition [7-9]. Managing depres-

sion and its symptom is important because depression can lead to additional risks of social
isolation [10], additional psychiatric disease, and suicidal ideation [11]. Therefore, managing
the condition of chronic disease patients who are more vulnerable to depressive symptoms is
extremely important.

Due to the complexity and unpredictability of the disease, personal management alone
has limitations; thus, involving families in disease management and providing psychological
support is considered an effective alternative [12]. Family members can improve the condi-
tion of chronically ill individuals by offering support and enhancing mutual communication.
However, extended periods of sickness can exhaust and frustrate both patients and their fam-
ilies, leading to conflicts and increasing family stress and tension [13,14]. Effective resolution
of family conflicts can significantly impact the mental health of both patients and their family
members. Each family member may employ various methods of resolving conflicts, including
positive methods such as open communication, cooperation, support, and building family
resilience [15], or negative methods such as violence, ignoring the problem, or indifference to
the family.

The increasing prevalence of depression among patients with chronic diseases in Korea
[16] and issues in its management [17] have propelled active research in this direction [18,19].
However, most studies focus on individual behavioral changes [20] or effective interventions
by medical staff [21]. Despite the importance of the surrounding environment and family
[22], research on how family conflict resolution methods for patients with chronic diseases
can affect their depressive symptoms is limited. Therefore, this study aimed to determine
whether family conflict resolution among chronically ill patients affects their depressive
symptoms and whether changes in conflict resolution, positive or negative, impact depressive
symptoms.

Methods

Data source and study population

We obtained data from the 7 to 17 waves (2012-2022) of the Korean Welfare Panel Study
(KoWePS), an annual longitudinal survey initiated in 2006[23]. This survey aims to assess the
living conditions and welfare needs of various demographic groups in relation to changes in
work and living environments, age, income levels, and economic activity status. It also seeks
to contribute to the development of welfare policies and institutional reforms. The survey

is jointly conducted by the Korea Institute for Health and Social Affairs and Seoul National
University. The survey employs a proportional systematic stratified cluster sampling method
to select a representative sample of households in South Korea. Multiple interviews are con-
ducted within the same household to allow all members aged 15 years or older to complete
the questionnaire whenever feasible, thus maximizing participation. The survey is conducted
annually with the same participants through face-to-face interviews by the surveyors. How-
ever, when the surveyor cannot meet the respondent due to unavoidable circumstances such
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as travel or business trips, hospitalization, military service, or prolonged absence from home
due to late-night returns or extended trips, limited telephone or proxy response surveys are
conducted.

For our study’s data, the presence of chronic diseases was reported by participants
themselves. Participants were categorized as chronic disease patients if they reported hav-
ing the condition for less than 3 months, between 3 and less than 6 months, or more than
6 months since the initial diagnosis and initiation of medication. We excluded participants
from 2012 to 2022 who were younger than 20 years old, did not have chronic diseases(e.g.,
seasonal illnesses, which were categorized as non-chronic), were not married or did not
have cohabitants, were diagnosed with depression, or showed depressive symptoms in
their first entry year in the panel. At baseline, there were a total of 5,816 participants. The
average participation period for the panel participants was 5.4 years. The process of partic-
ipant selection is detailed in Fig 1.

Measures

The dependent variable was depressive symptoms. The research employed the Center for Epi-
demiologic Studies Depression Scale (CESD-11) to assess depressive symptoms. The CESD-
11, a concise version of the original 20-item scale, is a well-validated self-report screening
instrument [24,25]. The CESD-11 has been applied across a wide range of Korean popula-
tions, including those with disabilities [26,27]. The total CESD-11 score is computed by sum-
ming the scores for all 11 questions and multiplying them by 20/11 [28,29]. A score of 16 or
higher indicates the presence of depressive symptoms. Scores falling within the range of 16-20
indicate mild depressive symptoms, scores between 20 and 24 indicate moderate depressive
symptoms, and a score of 25 or higher indicates severe depressive symptoms.

In this study, the main independent variable was the methods for managing family conflict,
evaluated using the scoring and evaluation method recommended by KoWePS [23]. We
evaluated how family members have interacted and resolved conflicts over the past year based
on participants’ subjective responses to five items. Participants responded to the items using a
scale of “Not at all,” “Somewhat disagree,” “Neutral,” “Somewhat agree,” and “Strongly agree”
Scores are assigned to each item based on the responses, and higher total scores indicate a
more positive assessment. For the statements “There are frequent disagreements in my fam-
ily) “My family members get so angry that they throw things,” “My family members criticize
each other,” and “My family members hit each other,” a response of “Not at all” is given 5
points, and a response of “Strongly agree” is given 1 point. For the statement “My family
members discuss issues calmly,” a response of “Not at all” is given 1 point, and a response of
“Strongly agree” is given 5 points. The calculated values are then divided by 5 for evaluation.
The reliability of the scale was Cronbach’s a = 0.7851. In order to establish categorical thresh-
olds for resolving family conflicts, the responses were grouped into two distinct groups based
on the median of the number of responses. Similarly, categorical thresholds were determined
for each question based on the median value. Responses exceeding the median were classified
as positive approaches to conflict resolution, while those falling below the median were classi-
fied as negative approaches.

We controlled for potential confounding variables in our study [30]. Socio-demographic
factors included sex, age (20-29/ 30-39/ 40-49/ 50-59/ = 60), region (metropolitan/non-
metropolitan areas), household income (based on adjusted gross income below 60% of
median as low/60% and above as normal), economic activities (yes/no), and education level
(college or higher/high school/middle school or lower). Health-related factors included smok-
ing (yes/no), current alcohol use (yes/no), and self-perceived health status (good/normal/
bad). We also included type of chronic disease and family relationship satisfaction as variables.
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Fig 1. Flow chart of participant selection.

https://doi.org/10.1371/journal.pone.0318378.9001

Chronic disease data from KoWePS were used to classify the 32 selected chronic diseases into
the top 4 most frequently reported primary conditions(excluding depression) and others
(hypertension/arthritis/acute conditions/diabetes/other chronic diseases). The variable for
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family relationship satisfaction was categorized based on personal satisfaction with family
relationships over the past year (dissatisfaction/satisfaction). All responses were self-reported
and collected according to the format specified by KoWePS.

Statistical analysis

Chi-square tests were utilized to assess the overall characteristics of the groups, and general-
ized estimating equation (GEE) models were applied for the regression analysis of CESD-11
scores, variations in family conflict resolution strategies, and additional covariates. Time
variables were grouped into yearly intervals, and unique identifiers were used to recognize
recurring participants in the GEE model through the application of an unstructured working
correlation matrix. The findings were reported in terms of odds ratios (OR) and confidence
intervals (CI). Subgroup analyses were performed to assess the relationships between individ-
ual fluctuations in family conflict resolution methods and depressive symptoms, and other
pertinent factors. The analyses were performed using SAS software (version 9.4; SAS Institute,
Cary, NC, USA), with statistical significance established at a p-value of less than 0.05.

Results

Table 1 presents baseline characteristics from 2013 for the 5,816 participants included in the
analysis. Among them, 32.1% maintained positive family conflict resolution methods, 20.9%
transitioned from negative to positive methods, and 18% shifted from positive to negative
methods. Additionally, 29% maintained negative methods. Statistically significant differences
in depressive symptoms among chronic disease patients were observed based on their family
conflict resolution methods.

Table 2 displays the outcomes of the GEE examination concerning the correlation between
strategies for resolving family conflicts and depressive symptoms. Model 1 represents the
model without adjusting for covariates (negative > negative OR = 1.88,95% CI=1.75-2.02).
In Model 2, socio-demographic variables were adjusted (negative > negative OR = 1.82, 95%
CI: 1.69-1.96). In Model 3, following adjustment for all potential confounding variables,
individuals who consistently employed negative conflict resolution methods demonstrated
a significantly greater manifestation of depressive symptoms compared to those who consis-
tently utilized positive conflict resolution strategies (negative > negative OR = 1.48, 95% CI =
1.37-1.59).

Table 3 displays GEE results for subgroup analysis, stratified by independent variables.
Participants with normal household income showed a higher odds ratio (OR) for depressive
symptoms when family conflict resolution methods changed negatively over time (positive
- negative OR = 1.31, 95% CI = 1.15-1.48; negative > negative OR = 1.65, 95% CI = 1.46-
1.86). Similarly, those engaged in economic activities (positive > negative OR = 1.42, 95% CI
= 1.25-1.62; negative > negative OR = 1.62, 95% CI = 1.43-1.84), reporting good health sta-
tus (positive > negative OR = 1.51, 95% CI = 1.24-1.83; negative > negative OR = 2.07, 95%
CI = 1.74-2.46), or expressing dissatisfaction with family relationships (positive > negative
OR = 1.25,95% CI = 1.08-1.45; negative > negative OR = 1.49, 95% CI = 1.30-1.72) were
at higher risk of developing depressive symptoms due to negative changes in family conflict
resolution.

The findings of the subgroup analysis, stratified based on the variables of interest, are outlined
in Fig 2. Family conflict resolution methods were categorized into five distinct items: frequent
disagreements, object throwing, collaborative discussions, mutual blame, and incidents of
domestic violence. Depressive symptoms increased among individuals who transitioned from
negative to positive conflict resolution methods, particularly when collaborative discussions
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Table 1. General characteristics of the baseline population (2012 to 2013).

Variables Depressive symptoms (CESD-11 > 16)
Total No Yes P-value
N % N % N %
5,816 100.0 5,112 87.9 704 12.1
Family conflict resolution methods <.0001
Positive > Positive 1,866 32.1 1710 91.6 156 8.4
Negative > Positive 1,214 20.9 1077 88.7 137 11.3
Positive > Negative 1,049 18.0 913 87.0 136 13.0
Negative > Negative 1,687 29.0 1412 83.7 275 16.3
Sex <.0001
Male 2,442 42.0 2242 91.8 200 8.2
Female 3,374 58.0 2870 85.1 504 14.9
Age <.0001
20-29 133 2.3 130 97.7 3 2.3
30-39 284 4.9 275 96.8 9 3.2
40-49 557 9.6 532 95.5 25 4.5
50-59 958 16.5 881 92.0 77 8.0
60< 3,884 66.8 3294 84.8 590 15.2
Region 0.2548
Metropolitan 4,348 74.8 3834 88.2 514 11.8
Non-metropolitan 1,468 25.2 1278 87.1 190 12.9
Household income <.0001
Normal 3,370 57.9 3151 93.5 219 6.5
Low 2,446 42.1 1961 80.2 485 19.8
Economic activity <.0001
No 2,498 43.0 2277 91.2 221 8.8
Yes 3,318 57.0 2835 85.4 483 14.6
Educational level <.0001
Middle school or lower 3,606 62.0 3030 84.0 576 16.0
High school 1,341 23.1 1252 93.4 89 6.6
College or higher 869 14.9 830 95.5 39 4.5
Smoking 0.0916
No 4,949 85.1 4335 87.6 614 12.4
Yes 867 14.9 777 89.6 90 10.4
Current Alcohol Use <.0001
No 3,494 60.1 2953 84.5 541 15.5
Yes 2,322 39.9 2159 93.0 163 7.0
Health status <.0001
Bad 1,895 32.6 1421 75.0 474 25.0
Normal 1,818 31.3 1674 92.1 144 7.9
Good 2,103 36.2 2017 95.9 86 4.1
Family relationship <.0001
Dissatisfaction 1,157 19.9 869 75.1 288 24.9
Satisfaction 4,659 80.1 4243 91.1 416 8.9
Chronic disease <.0001
Hypertension 1,604 27.6 1,443 90.0 161 10.0
Arthritis 1,444 24.8 1,218 84.3 226 15.7
Acute diseases 305 5.2 281 92.1 24 7.9
(Continued)
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Table 1. (Continued)

Variables Depressive symptoms (CESD-11 > 16)
Total No Yes P-value
N % N % N %
5,816 100.0 5,112 87.9 704 12.1
Diabetes 632 10.9 549 86.9 83 13.1
Other Chronic diseases 1,831 31.5 1621 88.5 210 11.5

https://doi.org/10.1371/journal.pone.0318378.t001

Table 2. Unadjusted and adjusted modal for depressive symptoms with change of family conflict resolution methods in 2012 to 2022.

Variables® Depressive symptoms (CESD-11 > 16)
OR 95%CI
Family conflict resolution methods
Model I*
Positive > Positive 1.00
Negative > Positive 1.23 (1.15 - 1.32)
Positive > Negative 1.55 (1.45 - 1.66)
Negative > Negative 1.88 (1.75 - 2.02)
Model I
Positive > Positive 1.00
Negative > Positive 1.22 (1.13 - 1.31)
Positive > Negative 1.53 (1.43 - 1.64)
Negative > Negative 1.82 (1.69 - 1.96)
Model III
Positive > Positive 1.00
Negative > Positive 1.14 (1.05 - 1.22)
Positive > Negative 1.34 (1.24 - 1.44)
Negative > Negative 1.48 (1.37 - 1.59)

*Adjusted for Sex, Age;
Additinally adjusted for region, household income, economic activities, education level on the base of Model 1.

Additinally adjusted for smoking, current alcohol use, health status, type of chronic disease, family relationship on the base of Model 2.

https://doi.org/10.1371/journal.pone.0318378.t002

(positive > negative OR = 1.2, 95% CI = 1.11-1.30; negative > negative OR = 1.8, 95% CI
= 1.65-1.95) and incidents of domestic violence (positive > negative OR = 1.31, 95% CI =
1.20-1.43; negative > negative OR = 1.37, 95% CI = 1.20-1.55) changed from positive to
negative or remained negative.

Discussion

Understanding how to resolve conflicts that may arise during family interactions is important
for enhancing the mental health status of people with chronic diseases, as they have a higher
risk of developing depression compared to those without chronic diseases. Therefore, this
longitudinal study examined the relationship between depression and positive and negative
changes in family conflict resolution in patients with chronic diseases in Korea aged over 20.
Our study found an association between depressive symptoms and changes in how patients
with chronic diseases resolve family conflicts. A change in the negative approach to resolving
conflict and no change in the negative approach were linked to higher odds of experiencing
depressive symptoms compared with the positive approach. By contrast, participants who
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Table 3. Subgroup analysis using the generalized estimating equation depressive symptom among chronic patients with family conflict resolution methods in

2012 to 2022.
Variables® Depressive symptoms (CESD-11 > 16)
Family conflict resolution methods
Positive > Positive Negative > Positive Positive > Negative Negative > Negative
OR OR 95% CI OR 95% CI OR 95% CI
Sex
Male 1.00 1.24 (1.09 1.42) 1.44 (1.25 1.65) 1.57 (1.37 1.80)
Female 1.00 1.09 (1.00 1.19) 1.29 (1.18 1.42) 1.44 (1.32 1.58)
Age
20-29 1.00 - - -
30-39 1.00 0.80 (0.45 1.44) 1.11 (0.58 2.14) 1.17 (0.66 2.08)
40-49 1.00 1.36 (0.89 2.10) 1.27 (0.83 1.96) 1.97 (1.31 2.95)
50-59 1.00 1.23 (0.95 1.60) 1.46 (1.14 1.88) 1.96 (1.55 2.47)
60< 1.00 1.12 (1.04 1.22) 1.34 (1.23 1.45) 1.41 (1.30 1.53)
Region
Metropolitan 1.00 1.17 (1.07 1.28) 1.37 (1.25 1.49) 1.52 (1.39 1.66)
Non-metropolitan 1.00 1.07 (0.93 1.22) 1.28 (1.11 1.48) 1.38 (1.19 1.59)
Household income
Normal 1.00 1.13 (1.00 1.28) 1.31 (1.15 1.48) 1.65 (1.46 1.86)
Low 1.00 1.13 (1.03 1.24) 1.36 (1.24 1.49) 1.38 (1.25 1.51)
Economic activity
No 1.00 1.17 (1.07 1.28) 1.29 (1.17 1.41) 1.40 (1.28 1.53)
Yes 1.00 1.06 (0.93 1.21) 1.42 (1.25 1.62) 1.62 (1.43 1.84)
Educational level
Middle school or lower - - - - - - - - - -
High school 1.00 1.22 (1.01 1.46) 1.21 (1.00 1.46) 1.53 (1.28 1.84)
College or higher 1.00 1.19 (0.92 1.54) 1.33 (1.03 1.72) 1.84 (1.43 2.37)
Smoking
No 1.00 1.13 (1.04 1.22) 1.37 (1.27 1.48) 1.48 (1.36 1.60)
Yes 1.00 1.15 (0.91 1.47) 1.06 (0.82 1.36) 1.41 (1.11 1.79)
Current Alcohol Use
No 1.00 1.12 (1.03 1.21) 1.31 (1.21 1.43) 1.41 (1.29 1.53)
Yes 1.00 1.21 (1.03 1.42) 1.47 (1.25 1.73) 1.68 (1.44 1.96)
Health status
Bad 1.00 1.08 (0.98 1.19) 1.30 (117 1.43) 1.28 (1.16 1.41)
Normal 1.00 1.21 (1.06 1.40) 1.31 (1.13 1.51) 1.49 (1.31 1.70)
Good 1.00 1.20 (0.98 1.46) 1.51 (1.24 1.83) 2.07 (1.74 2.46)
Family relationship
Dissatisfaction 1.00 1.10 (0.93 1.29) 1.25 (1.08 1.45) 1.49 (1.30 1.72)
Satisfaction 1.00 1.14 (1.05 1.24) 1.37 (1.25 1.49) 1.39 (1.27 1.52)
Chronic disease
Hypertension 1.00 - - -
Arthritis 1.00 1.13 (0.95 1.33) 1.37 (1.15 1.64) 1.46 (1.24 1.73)
Acute diseases 100 0.86 (0.53 1.41) 1.38 (0.88 2.17) 1.71 (1.13 2.57)
Diabetes 1.00 1.04 (0.81 1.35) 1.47 (1.15 1.89) 1.45 (1.15 1.82)
Other Chronic diseases 1.00 1.13 (1.02 1.25) 1.23 (1.11 1.36) 1.45 (1.31 1.61)
2Adjusted for all covariates
https://doi.org/10.1371/journal.pone.0318378.t003
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Variables®

Depressive symptoms (CESD-11 >16)

Frequent conflicts of opinion
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*Adjusted for all covariates
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Fig 2. Sensitivity analysis of depressive symptoms stratified by family conflict resolution methods in 2012 to 2022.

https://doi.org/10.1371/journal.pone.0318378.9002
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changed from a negative to a positive method showed lower levels of depressive symptoms than
those who continued using a negative method of conflict resolution. However, even among
those who adopted positive methods, any prior experience with negative conflict resolution was
still associated with depressive symptoms. While transitions from negative to positive methods
were linked to lower odds of depressive symptoms compared to remaining in negative conflict
styles, the odds ratios remained above one, suggesting that any exposure to negative family con-
flict experiences contributes to heightened depression risks. Consistent with previous studies,
our results indicated that conflict within family relationships influenced depressive symptoms,
and addressing conflicts is crucial for managing such symptoms [31, 32].

Our study revealed that economically active participants with chronic diseases faced higher
odds of depressive symptoms when their family conflict resolution methods remained persistently
negative. This finding aligns with existing research indicating that individuals with chronic diseases
are more susceptible to presenteeism [33] and psychological stress in the workplace compared to
healthy individuals [34], which can spill over into the home, exacerbating family relationship con-
flicts [35]. Therefore, addressing mental health issues for individuals with chronic diseases is crucial
in both workplace and home settings [36]. This underscores the need for continuous attention and
support to improve the overall mental health of individuals with chronic diseases.

Regarding family conflict resolution methods, our study identified frequent differences in opin-
ions, object throwing, collaborative discussions, mutual blame, and incidents of domestic violence.
Notably, avoiding collaborative discussions and engaging in object throwing were associated with
depressive symptoms. Previous research consistently links family violence [37] or trauma [38] to
higher depression risk among individuals, highlighting the need to prevent depression in vulner-
able chronic disease patients in violent family environments [39], and to control family conflicts.
Additionally, our study findings show that verbal conflict is as strongly linked to an increase in
depression and depressive symptoms among patients with chronic diseases as physical conflict
[40]. Previous research shows that frequent arguments that include negative language increase
depression [41-43], whereas calm and respectful family conversations reduce depression [44, 45].
Across variables, individuals with even a single instance of negative conflict resolution experience
exhibited higher levels of depressive symptoms than those who consistently used positive methods.
These results reinforce the critical need to prevent negative family conflict altogether and to pro-
mote consistent use of positive conflict resolution methods to mitigate depressive symptoms and
support mental health in individuals with chronic diseases.

Although the results of this study indicated the need to investigate the relationship between
family conflict resolution methods and depressive symptoms in patients with chronic diseases,
this study has some limitations. First, this study used the CESD-11 scale to assess depressive
symptoms in individuals with chronic diseases. While the CESD-11 is widely used to identify
depressive symptoms across a broad range of Korean populations, including individuals with
disabilities, its validity specifically for individuals with chronic diseases has not been established.
Second, to identify patients with chronic diseases, the type and duration of the disease were
checked, and patients without chronic conditions were excluded. However, there may have
been cases in which participants were undiagnosed. Third, family conflict resolution methods
were assessed through subjective statements; however, similar situations could be interpreted
differently by different participants. Fourth, the median was used as a cutoff score to categorize
family conflict resolution methods into positive and negative categories; however, this was an
unverified criterion. Fifth, identifying causal relationships was not possible as this was a pro-
spective study. Sixth, while the survey primarily adheres to the principle of direct face-to-face
interviews, participants who were unable to meet with the surveyors may have completed the
survey through telephone or proxy responses. Although this study has some drawbacks, it also
has notable strengths. First, it is based on longitudinal data gathered from diverse samples across
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Korea. Second, the research highlights the impact of changes in family conflict resolution strate-
gies on depressive symptoms in individuals with chronic disease, showing that negative changes
can worsen these symptoms. Additionally, we found that even after transitioning to positive
conflict resolution methods, prior negative experiences could still affect depressive symptoms.
Last, the study reveals a strong link between resolving verbal conflicts and an increase in depres-
sive symptoms among patients with chronic disease, similar to the effects of physical violence.

Conclusion

Our study examined the relationship between family conflict resolution methods and depres-
sion in individuals over the age of 20 in Korea living with chronic disease. The study found
that using negative methods to resolve family conflicts was associated with symptoms of
depression. There was a heightened risk of depressive symptoms when negative communi-
cation or physical violence was involved. Based on these results, programs and services must
be developed to promote healthy conflict resolution for individuals and families, minimize
negative change, and facilitate positive change. To enhance the study’s scope, future research
should incorporate different variables and effective conflict resolution strategies. Furthermore,
it is important to compare and validate these findings with those of similar studies conducted
in diverse cultural contexts to enhance the applicability of the research outcomes.

Supporting information

S1 Table. General characteristics of the baseline population with chronic disease.
(TIF)

Acknowledgement

We express our gratitude to the Korea Welfare Panel study for providing longitudinal survey
data. Additionally, we thank colleagues from Yonsei University’s Health Research Institute for
their advice on drafting the manuscript.

Author contributions

Conceptualization: Min Jeong Joo.

Data curation: Min Jeong Joo, Jisu Ko, Dan Bi Kim.
Formal analysis: Jisu Ko.

Investigation: Dan Bi Kim.

Methodology: Jae Hyeok Lim.

Supervision: Eun-Cheol Park.

Visualization: Jae Hyeok Lim.

Writing - original draft: Min Jeong Joo.

Writing - review & editing: Eun-Cheol Park.

References

1. Verhaak PFM, Heijmans MJWM, Peters L, Rijken M. Chronic disease and mental disorder. Social
science & medicine (1982). 2005;60(4):789-97. http://doi.org/10.1016/j.socscimed.2004.06.012 PMID:
15571896

2. Tsai M-H, Wu Y-H, Bevel MS. The relationship of chronic disease conditions to mental and physical
health among cancer survivors. Supportive care in cancer: official journal of the Multinational Associ-
ation of Supportive Care in Cancer. 2023;31(6):364. http://doi.org/10.1007/s00520-023-07841-0 PMID:
37249650

PLOS ONE | https://doi.org/10.1371/journal.pone.0318378 February 28, 2025 1/14



http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0318378.s001
http://doi.org/10.1016/j.socscimed.2004.06.012
http://www.ncbi.nlm.nih.gov/pubmed/15571896
http://doi.org/10.1007/s00520-023-07841-0
http://www.ncbi.nlm.nih.gov/pubmed/37249650

PLOS ONE

Family conflict resolution methods and depressive symptoms

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

Moussavi S, Chatterji S, Verdes E, Tandon A, Patel V, Ustun B. Depression, chronic diseases,
and decrements in health: results from the World Health Surveys. Lancet (London, England).
2007;370(9590):851-8. hitp://10.1016/S0140-6736(07)61415-9 PMID: 17826170

Chapman DP, Perry GS, Strine TW. The vital link between chronic disease and depressive disorders.
Prev Chronic Dis. 2005;2(1):A14PMID: 15670467 PMCID: PMC1323317

Van Wilder L, Vandepitte S, Clays E, Devleesschauwer B, Pype P, Boeckxstaens P, et al. Psychoso-
cial factors associated with health-related quality of life in patients with chronic disease: Results of
a cross-sectional survey. Chronic llin. 2023;19(4):743-57. http://doi.org/10.1177/17423953221124313
PMID: 36069001

Heijmans M, Rijken M, Foets M, de Ridder D, Schreurs K, Bensing J. The stress of being chron-
ically ill: from disease-specific to task-specific aspects. J Behav Med. 2004;27(3):255-71. hitp://doi.
0rg/10.1023/b:jobm.0000028498.16767.a2

Harpole LH, Williams JW, Olsen MK, Stechuchak KM, Oddone E, Callahan CM, et al. Improv-
ing depression outcomes in older adults with comorbid medical illness. Gen Hosp Psychiatry.
2005;27(1):4—12. http://doi.org/10.1016/j.genhosppsych.2004.09.004 PMID: 15694213

Alan KK, Jirgen U, Kenneth BW. Improving the care for depression in patients with comorbid medical
illness. Am J Psychiatry. 2002;159(10):1738—-45. http://doi.org/10.1176/appi.ajp.159.10.1738 PMID:
12359681

MaY, Xiang Q, Yan C, Liao H, Wang J. Relationship between chronic diseases and depression: the
mediating effect of pain. BMC Psychiatry. 2021;21(1):436. http://doi.org/10.1186/s12888-021-03428-3
PMID: 34488696

Christiansen J, Lund R, Qualter P, Andersen CM, Pedersen SS, Lasgaard M. Loneliness, social isola-
tion, and chronic disease outcomes. Ann Behav Med. 2020;55(3):203—15. http://doi.org/10.1093/abm/
kaaa044

Cogley C, Bramham J, Bramham K, Smith A, Holian J, O’Riordan A, et al. High rates of psychological
distress, mental health diagnoses and suicide attempts in people with chronic kidney disease in Ire-
land. Nephrology, dialysis, transplantation: official publication of the European Dialysis and Transplant
Association - European Renal Association. 2023;38(10):2152-9. http://doi.org/10.1093/ndt/gfad021
PMID: 36702532

Lee AA, Piette JD, Heisler M, Janevic MR, Langa KM, Rosland A-M. Family members’ experiences
supporting adults with chronic illness: A national survey. Families, Systems, &. Families, systems
& health: the journal of collaborative family healthcare. 2017;35(4):463-73. http://doi.org/10.1037/
fsh0000293 PMID: 29283613

Cruz J, Figueiredo D, Gabriel R, Jacome C, Marques A. Predicting anxiety and depression
among family carers of people with chronic obstructive pulmonary disease. Int Psychogeriatr.
2014;26(7):1191-9. http://doi.org/10.1017/S1041610214000337

Golics CJ, Basra MKA, Salek MS, Finlay AY. The impact of patients’ chronic disease on family quality
of life: an experience from 26 specialties. International Journal of General Medicine. 2013;6(null):787—
98. http://doi.org/10.2147/IJGM.S45156 PMID: 24092994

Lee |, Lee E-O, Kim HS, Park YS, Song M, Park YH. Concept development of family resilience:
a study of Korean families with a chronically ill child. J Clin Nurs. 2004;13(5):636—-45. http://doi.
org/10.1111/j.1365-2702.2004.00845.x PMID: 15189417

KimY, Nho SJ, Woo G, Kim H, Park S, KimY, et al. Trends in the prevalence and management of
major metabolic risk factors for chronic disease over 20 years: findings from the 1998-2018 Korea
National Health and Nutrition Examination Survey. Epidemiol Health. 2021;43:€2021028. Epub
2021/04/20. http://doi.org/10.4178/epih.e2021028 PMID: 33872481 PMCID: PMC8289481

Park SJ, Rim SJ, Kim CE, Park S. Effect of comorbid depression on health-related quality of life of
patients with chronic diseases: A South Korean nationwide study (2007-2015). J Psychosom Res.
2019;116:17-21. http://doi.org/10.1016/j.jpsychores.2018.11.004 PMID: 30654988

Jang S-N, Kim H, Kwon S, Park S-M. Depressive symptoms, chronic medical iliness, and health
care utilization: findings from the Korean Longitudinal Study of Ageing (KLoSA). Int Psychogeriatr.
2011;23(8):1285-93. Epub 2011/03/22. http://doi.org/10.1017/S1041610211000123

Seo J, Choi B, Kim S, Lee H, Oh D. The relationship between multiple chronic diseases and depres-
sive symptoms among middle-aged and elderly populations: results of a 2009 korean community
health survey of 156,747 participants. BMC Public Health. 2017;17(1):844. http://doi.org/10.1186/
$12889-017-4798-2 PMID: 29070021

lovino P, De Maria M, Matarese M, Vellone E, Ausili D, Riegel B. Depression and self-care in older
adults with multiple chronic conditions: A multivariate analysis. J Adv Nurs. 2020;76(7):1668—78. http://
doi.org/10.1111/jan. 14385 PMID: 32281683

PLOS ONE | https://doi.org/10.1371/journal.pone.0318378  February 28, 2025 12/14



http://10.1016/S0140-6736(07)61415-9
http://www.ncbi.nlm.nih.gov/pubmed/17826170
http://www.ncbi.nlm.nih.gov/pubmed/15670467
http://doi.org/10.1177/17423953221124313
http://www.ncbi.nlm.nih.gov/pubmed/36069001
http://doi.org/10.1023/b:jobm.0000028498.16767.a2
http://doi.org/10.1023/b:jobm.0000028498.16767.a2
http://doi.org/10.1016/j.genhosppsych.2004.09.004
http://www.ncbi.nlm.nih.gov/pubmed/15694213
http://doi.org/10.1176/appi.ajp.159.10.1738
http://www.ncbi.nlm.nih.gov/pubmed/12359681
http://doi.org/10.1186/s12888-021-03428-3
http://www.ncbi.nlm.nih.gov/pubmed/34488696
http://doi.org/10.1093/abm/kaaa044
http://doi.org/10.1093/abm/kaaa044
http://doi.org/10.1093/ndt/gfad021
http://www.ncbi.nlm.nih.gov/pubmed/36702532
http://doi.org/10.1037/fsh0000293
http://doi.org/10.1037/fsh0000293
http://www.ncbi.nlm.nih.gov/pubmed/29283613
http://doi.org/10.1017/S1041610214000337
http://doi.org/10.2147/IJGM.S45156
http://www.ncbi.nlm.nih.gov/pubmed/24092994
http://doi.org/10.1111/j.1365-2702.2004.00845.x
http://doi.org/10.1111/j.1365-2702.2004.00845.x
http://www.ncbi.nlm.nih.gov/pubmed/15189417
http://doi.org/10.4178/epih.e2021028
http://www.ncbi.nlm.nih.gov/pubmed/33872481
http://doi.org/10.1016/j.jpsychores.2018.11.004
http://www.ncbi.nlm.nih.gov/pubmed/30654988
http://doi.org/10.1017/S1041610211000123
http://doi.org/10.1186/s12889-017-4798-2
http://doi.org/10.1186/s12889-017-4798-2
http://www.ncbi.nlm.nih.gov/pubmed/29070021
http://doi.org/10.1111/jan.14385
http://doi.org/10.1111/jan.14385
http://www.ncbi.nlm.nih.gov/pubmed/32281683

PLOS ONE

Family conflict resolution methods and depressive symptoms

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37

38.

39.

40.

Voinov B, Richie WD, Bailey RK. Depression and chronic diseases: it is time for a synergistic mental
health and primary care approach. The primary care companion for CNS disorders. 2013;15(2):26226.

Martire LM, Schulz R. Involving Family in Psychosocial Interventions for Chronic lliness. Current
Directions in Psychological Science. 2007;16(2):90—4. http://doi.org/10.1111/j.1467-8721.2007.00482.x

KIHASA. Korean Welfare Panel Study User’s Guide. Korea Institute for Health and Social Affairs
Sejong; 2023.

Kohout FJ, Berkman LF, Evans DA, Cornoni-Huntley J. Two shorter forms of the CES-D depression
symptoms index. J Aging Health. 1993;5(2):179-93. http://doi.org/10.1177/089826439300500202
PMID: 10125443

Chon -K, Rhee M-K. Preliminary development of korean version of CES-D. Korean Journal of Clinical
Psychology. 1992;11(1):65-76.

Kim JY. Does poverty matter for depression in people with disabilities? The Mediating Effects of Life
Satisfaction. Journal of Social Service Research. 2022;48(3):430-9. http://doi.org/10.1080/01488376.
2022.2076007

Ma S, Jeon B, Roh S-h, Kim C-S. Violence victimization experiences and depression among individu-
als with disabilities. Korean Journal of Health Education and Promotion. 2023;40(5):55—-68. http://doi.
0rg/10.14367/kjhep.2023.40.5.55

Cho MJ, Kim KH. Use of the center for epidemiologic studies depression (CES-D) scale in Korea.
J Nerv Ment Dis. 1998;186(5):304—10. http://doi.org/10.1097/00005053-199805000-00007 PMID:
9612448

Yoon HJ, Choi JW, Jang S-Y, Lee SA, Park E-C. The effect of job loss on depressive symptoms: The
results from the Korean Welfare Panel Study (2007-2013). Int J Soc Psychiatry. 2017;63(1):57—62.
http://doi.org/10.1177/0020764016681590 PMID: 27909012

Han K-M, Ko Y-H, Yoon H-K, Han C, Ham B-J, Kim Y-K. Relationship of depression, chronic disease,
self-rated health, and gender with health care utilization among community-living elderly. J Affect
Disord. 2018;241:402—10. http://doi.org/10.1016/j.jad.2018.08.044 PMID: 30145510

Choi D-W, Han K-T, Jeon J, Ju Y-J, Park E-C. Association between family conflict resolution methods
and depressive symptoms in South Korea: a longitudinal study. Archives of Women’s Mental Health.
2020;23(1):123-9. http://doi.org/10.1007/s00737-019-00957-5 PMID: 30843119

Park J-I, Park TW, Yang J-C, Chung S-K. Factors associated with depression among elderly Kore-
ans: the role of chronic illness, subjective health status, and cognitive impairment. Psychogeriatrics.
2016;16(1):62—-9. http:/doi.org/10.1111/psyg.12160 PMID: 26450373

Holland P, Collins AM. “Whenever | can | push myself to go to work”: a qualitative study of expe-
riences of sickness presenteeism among workers with rheumatoid arthritis. Disabil Rehabil.
2018;40(4):404—-13. http://doi.org/10.1080/09638288.2016.1258436 PMID: 27927025

McGonagle AK, Barnes-Farrell JL. Chronic lliness in the Workplace: Stigma, Identity Threat
and Strain. Stress and health: journal of the International Society for the Investigation of Stress.
2014;30(4):310-21. http://doi.org/10.1002/smi.2518 PMID: 23955842

Frone MR, Russell M, Cooper ML. Relation of work—family conflict to health outcomes: A four-year
longitudinal study of employed parents. J Occup Organ Psychol. 1997;70(4):325-35. http://doi.
org/10.1111/].2044-8325.1997.tb00652.x

Sorensen G, Landsbergis P, Hammer L, Ill BCA, Linnan L, Yancey A, et al. Preventing chronic disease
in the workplace: a workshop report and recommendations. Am J Public Health. 2011;101(S1):S196—
207. http://doi.org/10.2105/ajph.2010.300075 PubMed PMID: 21778485

Shang Z, LiuY, Xue D, Zheng Y, Li Y, Zhang B, et al. The role of life satisfaction and living arrange-
ments in the association between chronic disease and depression: a national cross-sectional survey.
Front Psychol. 2023;14:1266059. Epub 2023/11/15. http://doi.org/10.3389/fpsyg.2023.1266059 PMID:
37965656 PMCID: PMC10641446

Sternberg KJ, Lamb ME, Guterman E, Abbott CB. Effects of early and later family violence on chil-
dren’s behavior problems and depression: a longitudinal, multi-informant perspective. Child Abuse &
Neglect. 2006;30(3):283-306. http://doi.org/10.1016/j.chiabu.2005.10.008 PMID: 16524627

Mazza M, Marano G, Del Castillo AG, Chieffo D, Monti L, Janiri D, et al. Intimate partner violence: a
loop of abuse, depression and victimization. World J Psychiatry. 2021;11(6):215-21. Epub 2021/06/26.
http://doi.org/10.5498/wjp.v11.i6.215 PMID: 34168968 PMCID: PMCPMC8209536

Coker AL, Davis KE, Arias |, Desai S, Sanderson M, Brandt HM, et al. Physical and mental health
effects of intimate partner violence for men and women. Am J Prev Med. 2002;23(4):260-8. http://doi.
org/10.1016/s0749-3797(02)00514-7 PMID: 12406480

PLOS ONE | https://doi.org/10.1371/journal.pone.0318378 February 28, 2025 13/14



http://doi.org/10.1111/j.1467-8721.2007.00482.x
http://doi.org/10.1177/089826439300500202
http://www.ncbi.nlm.nih.gov/pubmed/10125443
http://doi.org/10.1080/01488376.2022.2076007
http://doi.org/10.1080/01488376.2022.2076007
http://doi.org/10.14367/kjhep.2023.40.5.55
http://doi.org/10.14367/kjhep.2023.40.5.55
http://doi.org/10.1097/00005053-199805000-00007
http://www.ncbi.nlm.nih.gov/pubmed/9612448
http://doi.org/10.1177/0020764016681590
http://www.ncbi.nlm.nih.gov/pubmed/27909012
http://doi.org/10.1016/j.jad.2018.08.044
http://www.ncbi.nlm.nih.gov/pubmed/30145510
http://doi.org/10.1007/s00737-019-00957-5
http://www.ncbi.nlm.nih.gov/pubmed/30843119
http://doi.org/10.1111/psyg.12160
http://www.ncbi.nlm.nih.gov/pubmed/26450373
http://doi.org/10.1080/09638288.2016.1258436
http://www.ncbi.nlm.nih.gov/pubmed/27927025
http://doi.org/10.1002/smi.2518
http://www.ncbi.nlm.nih.gov/pubmed/23955842
http://doi.org/10.1111/j.2044-8325.1997.tb00652.x
http://doi.org/10.1111/j.2044-8325.1997.tb00652.x
http://doi.org/10.2105/ajph.2010.300075
https://doi.org/PubMed PMID: 21778485
http://doi.org/10.3389/fpsyg.2023.1266059
http://www.ncbi.nlm.nih.gov/pubmed/37965656
http://doi.org/10.1016/j.chiabu.2005.10.008
http://www.ncbi.nlm.nih.gov/pubmed/16524627
http://doi.org/10.5498/wjp.v11.i6.215
http://www.ncbi.nlm.nih.gov/pubmed/34168968
http://doi.org/10.1016/s0749-3797(02)00514-7
http://doi.org/10.1016/s0749-3797(02)00514-7
http://www.ncbi.nlm.nih.gov/pubmed/12406480

PLOS ONE

Family conflict resolution methods and depressive symptoms

41.

42,

43.

44.

45.

Wong JJ, Frost ND, Timko C, Heinz AJ, Cronkite R. Depression and family arguments: disentangling
reciprocal effects for women and men. Fam Pract. 2019;37(1):49-55. http://doi.org/10.1093/fampra/
cmz048

Bi X, Breland JY, Moos RH, Cronkite RC. Longitudinal changes in somatic symptoms and fam-
ily disagreements among depression and community groups: a 23-year study. BMC Psychiatry.
2015;15(1):240. http://doi.org/10.1186/s12888-015-0619-2 PMID: 26449276

Cluxton-Keller F, Priest JB, Denton WH. Couple communication patterns as predictors of major
depressive disorder symptoms: an exploratory study. The American Journal of Family Therapy.
2015;43(5):395-412. http://doi.org/10.1080/01926187.2015.1070700

Schrodt P, Witt PL, Messersmith AS. A meta-analytical review of family communication patterns and
their associations with information processing, behavioral, and psychosocial outcomes. Communica-
tion Monographs. 2008;75(3):248—-69. http://doi.org/10.1080/03637750802256318

Bergman KN, Downey AL, Cummings JS, Gedek HM, Mark Cummings E. Depressive symptomatol-
ogy and program efficacy: examining a program to improve communication in community families.
Family Court Review. 2018;56(2):269-80. http://doi.org/10.1111/fcre.12340

PLOS ONE | https://doi.org/10.1371/journal.pone.0318378  February 28, 2025 14/14



http://doi.org/10.1093/fampra/cmz048
http://doi.org/10.1093/fampra/cmz048
http://doi.org/10.1186/s12888-015-0619-2
http://www.ncbi.nlm.nih.gov/pubmed/26449276
http://doi.org/10.1080/01926187.2015.1070700
http://doi.org/10.1080/03637750802256318
http://doi.org/10.1111/fcre.12340
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

