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Objectives: The aim of this study was to evaluate the impact of continuity of care on older adults
diagnosed with mental and behavioural disorders who are at risk of death due to intentional self-harm.
Study design: This was a retrospective cohort study.
Methods: Data from the Korean National Health Insurance Service-Elderly Cohort Database (2002e2013)
were used. A total of 53,980 patients who had visited the outpatient clinic three or more times within the
year following the initial diagnosis of mental and behavioural disorders were included. A generalised
estimating equation model was generated to examine the impact of continuity of care (CoC) on the risk of
death due to intentional self-harm among older adults with mental illnesses.
Results: The risk of death due to intentional self-harmwas significantly higher in those with poor CoC for
mental and behavioural disorders than in those with good CoC. The risk ratio, adjusting for all covariates,
was larger for the Usual Provider of Care index (adjusted risk ratio [aRR]: 1.63, 95% confidence interval
[CI]: 1.25e2.12) than for the CoC index (aRR: 1.50, 95% CI: 1.18e1.90), indicating a stronger association
with the concentration of contact with the most frequently visited provider.
Conclusions: Poor CoC among Korean older adults diagnosed with mental and behavioural disorders was
identified as a significant risk factor for death due to intentional self-harm. The results of this study
highlight the need for interventions that can prevent suicidal behaviour in older adults, such as insti-
tutionalising the usual providers of mental health care for older adults.
© 2024 The Authors. Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is an

open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Introduction

With a rapidly ageing global population, several issues have
emerged as a result of the social isolation experienced by older
adults. Among the various issues linked to social isolation, the late-
in-life attempt of self-harm or suicide stands out as a major prob-
lem faced by older adults. In particular, South Korea, renowned for
being the world's fastest-ageing country, has the highest suicide
rate of adults aged�60 years compared with other Organisation for
Economic Co-operation and Development (OECD) countries, with a
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rate of 46.6 deaths per 100,000 persons as of 2022.1 This is
approximately 2.7 times higher than the OECD average of 17.2
deaths per 100,000 persons.2

Suicide and self-harmarenot solelyattributable to a single cause;
rather, they arise from the intricate interplay ofmultiple factors that
occur over a person's lifetime. These factors differ according to sex,
age, ethnicity and geographical location.3 Numerous studies have
identified risk factors for suicide attempts following intentional self-
harm among older adults. According to their findings, poor physical
health conditions, such as chronic illness, severe pain and physical
disabilities, can increase the risk of suicidal behaviours.4,5 Several
studies have confirmed the significant effects of social isolation and
loneliness on suicidal ideation and attempts in older adults.6e8 Loss
of social connections, such as the death of a spouse or friends,
retirement or reduced mobility, can exacerbate these feelings. In
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addition, mental health disorders, including depression, are known
tobe one of themajor determinants of suicide and self-harm inolder
adults.9,10 These conditions may go undiagnosed or remain un-
treated, leading to increased vulnerability.

Among the numerous prominent intricate factors that impact
self-harm and suicide attempts in older adults, this study specif-
ically focused on the management of mental and behavioural dis-
orders in late life. This focus was chosen because a considerable
number of older adults do not visit the hospital despite experi-
encing poor mental health. Moreover, Korea does not have an
established primary care physician system that can provide per-
sonal care for the mental health of the elderly. Therefore, even if a
person is diagnosed with mental illness, the lack of consistent
treatment may escalate the risk of intentional self-harm leading to
death. Furthermore, a few nationwide studies have demonstrated
the importance of continuous treatment by the usual mental health
providers among older adults, serving as a preventive measure
against self-harm and suicide.

This retrospective cohort study aimed to explore the association
between the continuity of care (CoC) for mental and behavioural
disorders and mortality due to intentional self-harm. Through the
analysis of large-scale elderly cohort data in South Korea, this study
attempted to establish a basis for public health policy for mental
health care that could prevent suicide in older people.

Methods

Data and study population

This retrospective cohort study used data from the Korean Na-
tional Health Insurance Service-Elderly Cohort Database (NHIS-
ECD)between2002and2013. TheKoreanNHISprovides researchers
access to comprehensivemedical claims data for academic research
and policy development.11 The NHIS-ECD consists of the medical
claims records of 558,147 people aged �60 years in South Korea,
randomly selected to represent 10%of the total eligible population in
2002.12 This database includes information on socio-economic
characteristics and medical use history based on the clinically
determined International ClassificationofDiseases,10th revision (ICD-
10) diagnosis codes and deaths of older adults in Korea. Because the
NHIS-ECDdatadidnot contain any identifying information, theneed
for informed consent was waived by the Institutional Review Board
of Yonsei University's Health System (IRB No. 4-2021-0833).

The study population was selected based on the following
criteria: first, only patients whowere newly diagnosed withmental
and behavioural disorders (ICD codes: F00-F99) between 2004 and
2012were included. The first 2 years of cohort datawere designated
as thewashout period (2002 and 2003) because treatment received
during this time might be a result of pre-existing conditions.13 In
addition, to secure a time interval of at least 1 year to measure the
CoC, individuals who were diagnosed with mental and behavioural
disorders for the first time after January 2013 were excluded from
the analysis. Second, patients who died within 1 year of the first
diagnosis of mental and behavioural disorders were excluded
because the CoC could not be measured. Third, only patients who
had three or more outpatient visits during the first year following
initial diagnosis were included. After excluding all missing values, a
total of 53,980 patients were eligible for the analysis.

Variables

The outcome variable was death due to intentional self-harm,
defined as the cause of death, coded with ICD-10 codes X60eX84.
Because of concerns about personal identification, information on
the detailed causes of intentional self-harm was not provided by
8

the Korean NHIS. Intentional self-harm refers to causes of death
that include purposely self-inflicted poisoning or injury and suicide
(attempted).14

The main variable of interest was the CoC for mental and
behavioural disorders, which was measured by considering the
characteristics of the Korean medical delivery system, in which
patients can freely choose their preferred primary care provider
without restriction.15 This study defined CoC in two ways: first,
using the CoC index score, proposed by Bice et al.,16 which stands
for the concentration of patient visits to individual physicians and
has been extensively applied in studies using claims data sets.17e19

The second is the Usual Provider of Care (UPC) index, which in-
dicates the concentration of a patient's total visits to the most
common provider of care.20 The formulas used to calculate the CoC
and UPC indices were as follows:

CoC Index¼
Pk

i¼1ni � N
NðN � 1Þ

UPC Index¼max ðniÞ
N

where ni ¼ the number of visits to the i th provider, k ¼ number of
medical providers, N ¼ total number of visits and max ðniÞ ¼ the
number of visits the patient has with their most frequently visited
provider.16,21 Both indices range from 0 to 1, with a value close to 1
indicating a higher degree of care. This study determined an
exposure period of 1 year to ensure continuity over time and re-
flected the CoC and UPC indices of patients with three or more
visits. This time frame was chosen because it was assumed that
treatment during the first year after the onset of mental and
behavioural disorders was imperative. The minimum number of
visits was specified for calculating the indices because reaching the
maximum value of 1 or the minimum value of 0 is relatively easy
with a small number of visits.22 This study defined a cutoff point of
0.75 for both the CoC and UPC indices, which has been extensively
validated in previous studies.23,24 Thus, patients were categorised
as having good or poor CoC depending on whether more or less
than 75% of their outpatient visits were with the same physician
during the year following their initial diagnosis of mental and
behavioural disorders.

As covariates, this study included socio-economic factors, such
as sex (men and women), age (range: 60e69, 70e79, and �80
years), region (metropolitan and urban area, and rural area), in-
come (divided into tertiles: low, middle, and high), type of medical
insurance (workplace insured, regionally insured, and medical aid)
and Charlson Comorbidity Index scores (range: 0, 1e2, and �3)
reflecting health status, and type of medical facility where care was
received (clinic, hospital, general hospital and public health centre).

Statistical analyses

First, the frequencies and percentages of each categorical vari-
able for the study population at baseline were examined. Then, the
Chi-squared tests were performed to examine the distribution of
the outcome variable according to each covariate. The impact of
CoC for mental and behavioural disorders on the risk of death due
to intentional self-harm was evaluated using generalised esti-
mating equation (GEE) models. The GEE model considers time
variation and addresses the correlation among repeated measure-
ment in a longitudinal study. As key results, the adjusted risk ratios
(aRRs) and 95% confidence intervals (CIs) were calculated and
presented.25,26 For all statistical analyses, SAS software (version 9.4;
SAS Institute Inc., Cary, NC, USA) was used; a P-value <0.05 was
considered statistically significant.
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Results

Fig. 1 shows a flowchart of the study sample selection. The
stratified random sample enrolled in the NHIS-ECD in 2022
included 558,147 individuals, of which 316,858 had claims records
for mental and behavioural disorders between 2002 and 2013.
Among them, those who were diagnosed with mental and behav-
ioural disorders during the washout period from 2002 to 2003
(n ¼ 88,732) and those who visited the outpatient clinic less than
three times within the year following the first diagnosis
(n ¼ 134,863) were excluded. Among the 93,263 initially selected
patients, those who were first diagnosed with mental and behav-
ioural disorders after 2013 (n ¼ 14,729), those who died within 1
year of the initial diagnosis (n ¼ 22,301) and those with missing
covariate data (n¼ 2253) were excluded. In total, 53,980 new-onset
patients were included in the study population.

Table 1 presents the general characteristics of the study popu-
lation. Of the 53,980 individuals eligible for analysis, 293 (0.54%)
died due to intentional self-harm. According to the CoC index, 26.6%
of patients had poor continuity of care for mental and behavioural
disorders. However, based on the UPC index, 17.3% of the patients
had poor CoC.

Table 2 presents the results for the factors associated with the
outcome variable. The risk of death due to intentional self-harm
was significantly higher in older adults with poor CoC for mental
and behavioural disorders than in older adults with good CoC (CoC
index: aRR 1.50, 95% CI 1.18e1.90; UPC index: aRR 1.63, 95% CI
1.25e2.12). The possibility of death due to intentional self-harm
was lower in women than in men and in those aged �70 years.
On the other hand, the highest risk of outcome occurrence was
observed when the type of health insurance subscription was
medical aid and the type of medical facility used was a clinic.
Fig. 1. Flowchart of stud
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Sensitivity analyses were also performed by applying different
criteria to define the CoC and UPC indices; the results are presented
in Table 3. In the main analysis, which explored the association of
CoC for mental and behavioural disorders with death due to
intentional self-harm, the cutoff of CoC was set at 0.75 to define
good and poor. However, in these sensitivity analyses, the criteria
for the CoC and UPC indices were set to 0.33 units and 0.5 units,
respectively, and reclassified. Regardless of which criterion unit
was applied, the risk of an outcome increased linearly as the CoC
approached 0 compared with 1, which is a perfect scale. In partic-
ular, the statistically highest risk was observed in the range of CoC
index between 0 and 0.32 (aRR: 2.56, 95% CI: 1.68e3.90).

Discussion

Among the various intricate factors that affect death by inten-
tional self-harm in older adults, this retrospective cohort study
investigated this association by focusing on the CoC for mental and
behavioural disorders. The present study results suggest that the
risk of death due to intentional self-harm was significantly higher
in older adults with poor CoC for mental and behavioural disorders
than in those with good CoC. In particular, the risk ratio calculated
by adjusting for all covariates was larger based on the UPC index,
which indicated the concentration of contact with the most
frequently visited provider. These findings suggest that having a
dedicated provider for mental health care is crucial for mitigating
the risk of death due to intentional self-harm among the elderly. In
addition, it may be implied that the UPC index, which takes into
account the presence of the usual sources of care and providers, is
more useful in measuring CoC for the mental health of the elderly.
However, the implementation of this initiative may face challenges
in Korea owing to the absence of a well-established healthcare
y sample selection.



Table 1
General characteristics of the study population.

Characteristics Death due to intentional self-harm P-value

Total Yes (n ¼ 293) No (n ¼ 53,687)

n % n % n %

CoC index 0.002
�0.75 40,270 74.6 196 0.5 40,074 99.5
<0.75 13,710 25.4 97 0.7 13,613 99.3

UPC index 0.001
�0.75 45,071 83.5 223 0.5 44,848 99.5
<0.75 8909 16.5 70 0.8 8839 99.2

Sex <0.0001
Men 19,728 36.5 168 0.9 19,560 99.1
Women 34,252 63.5 125 0.4 34,127 99.6

Age in years <0.0001
60e69 506 0.9 41 8.1 465 91.9
70e79 31,512 58.4 161 0.5 31,351 99.5
�80 21,962 40.7 91 0.4 21,871 99.6

Region 0.371
Metropolitan and urban area 30,848 57.1 175 0.6 30,673 99.4
Rural area 23,132 42.9 118 0.5 23,014 99.5

Income 0.580
Low 16,684 30.9 94 0.6 16,590 99.4
Middle 12,309 22.8 72 0.6 12,237 99.4
High 24,987 46.3 127 0.5 24,860 99.5

Type of medical insurance 0.298
Workplace insured 32,999 61.1 169 0.5 32,830 99.5
Regionally insured 14,350 26.6 80 0.6 14,270 99.4
Medical aid 6631 12.3 44 0.7 6587 99.3

Charlson Comorbidity Index 0.620
0 11,697 21.7 70 0.6 11,627 99.4
1e2 38,813 71.9 206 0.5 38,607 99.5
�3 3470 6.4 17 0.5 3453 99.5

Type of medical facility 0.032
Clinic 32,705 60.6 200 0.6 32,505 99.4
Hospital 5537 10.3 24 0.4 5513 99.6
General hospital 14,220 26.3 59 0.4 14,161 99.6
Public health centre 1518 2.8 10 0.7 1508 99.3

CoC, Continuity of Care; UPC, Usual Provider Continuity.
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system provided by regular primary care physicians.31 As a result of
the usual sources of care and providers not being officially insti-
tutionalised, some individuals overuse medical care, whereas
others experience unmetmedical care needs. Even if it is premature
to assign a primary care physician to all health insurance sub-
scribers, a continuous care system by a usual provider should be
introduced, especially for older adult patients whose needs result in
increased social burden.31

Previous studies have identified physical illness and functional
limitations,4 social isolation and loneliness6,8 and poor mental
health10,27 as major risk factors affecting self-harm and suicide
among older adults. In addition to investigating the determinants
of suicide among older adults, the present study extended its scope
to assess how CoC impacts the occurrence of death due to inten-
tional self-harm in older adults diagnosed with mental and
behavioural disorders. As expected, older adults with poor mental
health who did not receive continuous mental health care showed
marked vulnerability to the occurrence of outcomes. Given that the
suicide rate among older adults in Korea is the highest among all
the OECD countries, the findings of the present study, which were
analysed using large-scale and representative nationwide claims
data, serve as a crucial basis for developing public health policies
aimed at preventing self-harm and suicide among the elderly.
Furthermore, the results of this study provide implications in
controlling the social burden caused by rapid ageing and increased
life expectancy around the world. As poor mental health is an
important factor that determines the quality of life at the end of life,
10
it is expected that if it is continuously and well managed by a
personal doctor, much of the burden in terms of support and
medical care can be reduced.

This study had certain limitations. First, there is a concern
regarding the accuracy of the ICD-10 diagnostic codes recorded in
the claims data.28e30 These codes primarily serve administrative
purposes and may not provide a comprehensive overview of the
patients' clinical information. To mitigate these limitations in the
claims data, this study only included patients who died from
intentional self-harmwho had visited the outpatient clinic three or
more times within the year after the initial diagnosis.15 Second,
because information on the individual causes of death is very
sensitive, the type of self-harm leading to death was not analysed
as a subgroup. Third, due to the sensitive nature of mental and
behavioural disorders and the fact that they encompass diverse
types of disorders, we were unable to identify the detailed di-
agnoses. This is because the Korean NHIS measures consider that
mental illnesses are sensitive diseases and individuals with rare
diseases may potentially be identifiable. For similar reasons, the
severity of the mental and behavioural disorders could not be
determined. Fourth, although this study tried to adjust for possible
confounders that might impact the likelihood of the occurrence of
an outcome, it is important to note that the study was unable to
completely eliminate the possibility of residual confounding effects
from unmeasured variables. For instance, the occurrence of death
due to intentional self-harm may be impacted by factors such as
history of diseases, one's living conditions, employment status and



Table 2
Results of factors associated with death due to intentional self-harm.

Variables Death due to intentional self-harm

aRRa 95% CI aRRa 95% CI

CoC index
�0.75 1.00
<0.75 1.50 (1.18e1.90)

UPC index
�0.75 1.00
<0.75 1.63 (1.25e2.12)

Sex
Men 1.00
Women 0.46 (0.36e0.59) 0.46 (0.36e0.59)

Age in years
60e69 1.00 1.00
70e79 0.07 (0.05e0.10) 0.07 (0.05e0.10)
�80 0.06 (0.04e0.09) 0.06 (0.04e0.09)

Region
Metropolitan and urban area 1.00 1.00
Rural area 0.88 (0.69e1.11) 0.88 (0.69e1.11)

Income
Low 1.01 (0.72e1.41) 1.00 (0.81e1.45)
Middle 1.09 (0.81e1.46) 1.08 (0.81e1.45)
High 1.00 1.00

Type of medical insurance
Workplace insured 1.00 1.00
Regionally insured 1.09 (0.83e1.43) 1.09 (0.83e1.44)
Medical aid 1.57 (1.03e2.40) 1.57 (1.03e2.41)

Charlson Comorbidity Index
0 1.00 1.00
1e2 0.90 (0.68e1.18) 0.90 (0.68e1.19)
�3 0.60 (0.35e1.04) 0.60 (0.35e1.04)

Type of medical facility
Clinic 1.51 (1.12e2.03) 1.50 (1.12e2.02)
Hospital 1.09 (0.68e1.76) 1.09 (0.67e1.75)
General hospital 1.00 1.00
Public health centre 1.60 (0.82e3.14) 1.61 (0.82e3.16)

aRR, adjusted risk ratio; CI, confidence interval; CoC, Continuity of Care; UPC, Usual
Provider Continuity.

a aRRs were adjusted for other covariates.

Table 3
Results of sensitivity analyses by different criteria for defining CoC and UPC indices.

Index Criteria Range Death due to intentional self-harm

aRRa 95% CI

CoC index 0.33 units 1 1.00
0.66e0.99 1.08 (0.69e1.69)
0.33e0.65 1.29 (0.97e1.72)
0~0.32 2.56 (1.68e3.90)

0.5 units 1 1.00
0.5e0.99 1.15 (0.83e1.59)
0~0.49 1.65 (1.24e2.19)

UPC index 0.33 units 1 1.00
0.66e0.99 1.05 (0.78e1.41)
0.33e0.65 2.15 (1.58e2.94)
0~0.32 3.29 (0.89e12.14)

0.5 units 1 1.00
0.5e0.99 1.35 (1.06e1.72)
0~0.49 1.90 (1.04e3.47)

aRR, adjusted risk ratios; CI, confidence interval; CoC, Continuity of Care; UPC, Usual
Provider Continuity.

a aRRs were adjusted for other covariates.
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physical activity levels. Finally, the varied factors and trends influ-
encing CoC in older adults with mental and behavioural disorders
may limit the generalisability of the findings to other countries.

Conclusions

The findings of the present study demonstrate that the risk of
death due to intentional self-harm increases when the CoC is poor
11
in older adults diagnosed with mental and behavioural disorders.
This finding highlights the need for public health interventions that
can prevent suicidal behaviours in older adults, such as institu-
tionalising the usual providers of mental health care for older
adults.
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