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ARTICLE INFO ABSTRACT
Artic{e history: Background: A history of self-harm is strongly associated with future self-harm attempts. Large-scale
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annual prevalence, cumulative risk, annual risk of non-fatal self-harm repetition, and risk factors among
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Hong Kong patients with a history of self-harm.

Methods: The Hong Kong Clinical Data Analysis and Reporting System (CDARS) provided all accident &
Repetition of self-harm emergency department and inpatient self-harm records between Jan 1, 2002 and Dec 31, 2016. Demo-
Risk factors graphic and clinical characteristics were extracted. Annual prevalence, over-time cumulative and annual
CDARS risks of non-fatal self-harm repetition were estimated, and the adjusted hazard ratios (HR; plus 95% Cls)
Hong Kong of putative risk factors associated with repetition were estimated using Wei-Lin-Weissfeld (WLW) gener-
alization of the Cox model for recurrent event analysis.

Keywords:

Findings: There were 127,801 self-harm episodes by 99,116 individuals. Annual prevalence of repeated
self-harm, of all self-harms, ranged from 7:36% to 28+71% during the study period. Risk of self-harm rep-
etition within one year of the index event was 14+25% (95% CI, 14+04%-14-46%). People with four or more
previous self-harm episodes carried the highest risk of self-harm repetition (adjusted HR 4-81 [95% CI
4-46-5-18]). Significant risk factors for non-fatal self-harm repetition included male gender (1-08 [1-05-
1-11]), older age (65+ years) (107 [1-01-1+13]), social welfare for payment (130 [1:27-134]), psychi-
atric admission (1+60 [1:50-1+72]), self-injury only (1+19 [1-15-1+23]), self-injury combined with self-
poisoning (1+38 [1-24-1+53]), depression and bipolar disorders (1-09 [1-04-1+14]), personality disorders
(1-18 [1-06-1+32]), substance misuse (131 [1-27-1+36]), and asthma (1+18 [1-02-1-36]).

Interpretation: Hong Kong self-harm patients with non-fatal self-harm events should be supported by
effective, timely and ongoing aftercare plans based on their risk profiles, to reduce risk of self-harm re-
occurrence.
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Research in context

Individuals who present to hospitals after self-harm are at
increased risk of self-harm repetition. Risk profiles for self-
harm repetition vary by time periods after the self-harm
event and between individuals with different demographic
and clinical characteristics. Estimates of the repetition risk
also differ by methods of self-harm recording and whether
all previous self-harm episodes have been considered. We
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search terms [(self-harm) OR (selfharm) OR (self-injur*) OR
(suicid*)] AND [(repetition) OR (repeat)]. We did not apply
any language restrictions. Previous studies have shown that
the risk of self-harm repetition was highest within the first
year after an index self-harm event. The majority of studies
reported cumulative repetition risks only and did not report
annual risks. A meta-analysis of hospital-presenting samples
conducted in 2014 reported that the one-year rate of non-
fatal repeated self-harm was 16-3%. Among the 177 articles
included in the meta-analysis, only 15 were from Asian so-
cieties and the one-year repetition risk based on these 15
studies was 10-0%. Existing research has suggested that self-
harm repetition may be associated with a wide range of de-
mographic, clinical, and psychosocial factors. However, most
studies focused only on the first self-harm repetition, rather
than all self-harming episodes. There are very few longitu-
dinal studies conducted in Asian societies that have investi-
gated the prevalence and risk factors for repetition of self-
harm with a sufficiently large sample and a long follow-up
period.

Added value of this study

By linking accident & emergency department and inpa-
tient self-harm records retrieved from a territory-wide public
healthcare system currently serving over seven million peo-
ple, we identified 127,801 self-harm records from 99,116 self-
harm patients over 15 years. To our knowledge, this research
is the first study with sufficient statistical power and results
generalisable to all self-harm patients in Hong Kong. The
estimated one-year risk of self-harm repetition was much
higher than those in other Asian societies, but close to in-
ternational figures. Patients with four or more previous self-
harm episodes had nearly five times greater risk of repetition
than their counterparts without any self-harm history. The
strength and direction of associations between self-harm rep-
etition and several putative factors (age, gender, alcohol mis-
use, anxiety and neurotic disorders, and schizophrenia) ob-
served in this study were considerably different from those
reported by previous studies.

Implications of all the available evidence

This study, concurring with earlier investigations, high-
lights the critical period of the first few months after a hospi-
tal presentation of self-harm for the prevention of self-harm
repetition, indicating that multipronged preventive measures
should be initiated immediately after an index self-harm
episode. Our findings also provide a basis for increasing the
focus on patients with multiple previous self-harm episodes
as a high-risk group for self-harm repetition. Aftercare plans
should be strengthened by incorporating detailed self-harm
histories, in addition to demographic and clinical characteris-
tics, into risk screening protocols and clinical interventions.

1. Introduction

Repetition of self-harm incurs high health resource utilization
costs, and is the strongest known predictor of suicide [1-4]. To ef-
fectively reduce the subsequent risk of repetition and suicide after
an index self-harm event, the timing of post-event interventions is
important. Comparing repetition risks of self-harm across different
time periods provides opportunities to understand risk variations,
and to identify reasons for time-based changing risk profiles.

The estimation of repetition risk is affected by the observational
period adopted (cumulative, annual, or monthly risk), and whether
only the first self-harm repetition, or all episodes, were considered.
Despite regular reporting of cumulative risk, annual and monthly
risk of self-harm repetition are rarely reported. In addition, pre-
vious studies often considered only the first self-harm repetition.
As suggested by a multicentre UK study, when taking all recorded
self-harm episodes into account, the annual repetition rate of self-

harm increased from 19% (first-time events only) to 33% [5]. Fur-
thermore, people with histories of multiple self-harm episodes are
reported as 2+2 times more likely to complete suicide than those
with one self-harm event [6].

Estimating the risk of self-harm also requires a sound un-
derstanding of complex interactions between demographic, clin-
ical and psychosocial factors [7]. Consequently, relying only on
previous self-harm history for risk screening may not be suffi-
cient for effective risk screening [8,9]. Systematic reviews have
demonstrated that self-harm repetition might be influenced by
self-harm methods, psychiatric disorders, physical illnesses, hope-
lessness and previous psychiatric treatment [3,9-11] These reviews
have consistently suggested that high-quality longitudinal studies
of large samples, with long-term follow-up periods of self-harm
events captured from multiple sources (i.e., accident and emer-
gency [A&E| department attendances, inpatient admissions, and
community care presentations) are required to reduce estimation
biases. Furthermore, although more than half of self-harm events
occurred in East and South Asia, only a few studies have inves-
tigated risk factors of self-harm repetition in Asian societies [12].
There are uncertainties when applying findings from studies con-
ducted in Western countries to Asian populations.

In Hong Kong, healthcare services are provided by the Depart-
ment of Health, the Hospital Authority, and the private sector. The
Department of Health is responsible for the management of pub-
lic health, and provides subsidised healthcare services through its
community-based centres and health clinics; the Hospital Author-
ity, a statutory body, provides public hospitals and related services
to the residents of Hong Kong; and the private sector (regulated
by the Department of Health) provides both hospital and primary
health care through a number of private hospitals and outpatient
clinics. Public hospitals under the Hospital Authority manage all
critical emergencies through the A&E departments and approxi-
mately 80% of all hospital admissions in Hong Kong [13,14]. Using
over 15 years of population-based electronic health records from
the Hong Kong Hospital Authority, this paper aims to 1) report
on annual counts of self-harm presentations and prevalence of re-
peated self-harm of all self-harm presentations; 2) estimate the cu-
mulative and annual risks of non-fatal self-harm repetition; and
3) compare the relative importance of demographic and clinical
covariates associated with subsequent risk of non-fatal self-harm
repetition.

2. Methods
2.1. Data source and study sample

The Hong Kong Clinical Data Analysis and Reporting System
(CDARS) is a territory-wide health registry of admissions to all
public hospitals managed by the Hong Kong Hospital Authority. All
CDARS records are anonymised and thus there is no risk of patient
identification. Previous studies have validated the coding accuracy
of case ascertainment in the CDARS and reported high positive pre-
dictive values (PPV) of clinical diagnoses, including hip fractures
(100%), gastrointestinal bleeding (100%), atrial fibrillation (95%) and
stroke (91%) [15-17] Data from the CDARS have been used in sev-
eral earlier epidemiological studies and have proved to be reliable
[13,18].

All electronic health records that contained a diagnosis of self-
harm, for people presenting to A&E departments, or hospital in-
patient admissions between Jan 1, 2002 and Dec 31, 2016, were
identified from the CDARS. This study was approved by the Hu-
man Research Ethics Committee (HREC) of the University of Hong
Kong (EA1707016). In the A&E records, no diagnostic codes were
available, rather an episode was classified as self-harm if either
the traumatic type or poison nature indicator was coded as self-
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Fig. 1A. Study sample identification procedure.

harm by the Hospital Authority. In the inpatient records, self-harm
was identified by International Classification of Diseases, Ninth Re-
vision, Clinical Modification (ICD-9-CM) codes E950-59 and E980-
89. The inpatient and A&E data were linked by unique patient-level
identifiers. Since information on cause of death was not available,
death by suicide could not be determined. All records with a fatal
outcome during the study time period were hence excluded from
analysis.

To maximize the probability that the first self-harm record in
the study period was indeed the first event, year 2002 was used
as a screening year. Only patients without a self-harm diagnosis in
2002 were included for analysis. Patients younger than 10 years,
or whose year of birth was not recorded, or who had records with
admission date after death date were also excluded. See Fig. 1A for
the sample identification procedure.

2.2. Procedure

Each episode of a self-harm event in the CDARS was captured
through three possible pathways (see Fig. 1B): 1) presented to A&E
and discharged directly (Scenario 1); 2) admitted to hospital di-
rectly (Scenario 2); and 3) presented to ARE first and then admit-
ted to hospital (Scenario 3). In Scenario 1, demographic and clini-
cal information were retrieved from A&E records only, comprising
age, gender, socioeconomic status, admission, discharge, and death
dates (in month, year), discharge destination (death, discharge, or
transferred to hospital), psychiatric admission and traumatic type
and poison nature indicator. In Scenario 2, the same data items
were retrieved only from inpatient records except for traumatic
type and poison nature indicator, which is unique to A&E. Instead,
the diagnostic information in inpatient settings was recorded as
ICD-9-CM codes, although only the first three digits were visible.
Scenario 3 was ascertained only if the discharge destination was
coded as a transfer to hospital and the A&E record preceded the
inpatient admission by less than one month. In this case, only one
episode of self-harm was counted (Fig. 1A) to avoid potential du-
plications of individual episodes of self-harm.

Specifically, low socioeconomic status was determined if pa-
tients used support from the Comprehensive Social Security As-
sistance (CSSA) scheme, a means-tested welfare scheme for Hong
Kong residents who cannot support themselves financially, for pay-
ment [19]. For CSSA recipients, public healthcare expenses can be
waived. Due to the data policy of the Hospital Authority, only the
year and month of the admission, discharge, and death dates were
made available. Self-harm methods were coded as self-poisoning
(ICD-9-CM codes: E950-52 and E980-82), self-injury (E953-59 and
E983-89), and self-poisoning and self-injury combined. This was
extracted from either inpatient diagnostic information or from poi-
soning nature code and traumatic type code in A&E data when ap-
plicable. According to previous evidence concerning risk factors for
index and repeated self-harm, [3,18,20] psychiatric disorders and
physical illnesses of interest were depression and bipolar disorders
(ICD-9-CM code: 296 and 311), alcohol misuse (291 and 303), per-
sonality disorders (301), anxiety and neurotic disorders (300, 308,
and 309), schizophrenia (295), substance misuse (292, 304, and
305), asthma (493), diabetes (250), migraine (346), epilepsy (345),
cancer (140-239), dermatitis and eczema (690-693, and 698), and
psoriasis (696).

A patient might have experienced only one self-harm episode,
or multiple episodes in different scenarios, resulting in different
possible combinations of A&E and inpatient records available at
different time points. For the subsample of patients who had at
least one inpatient record available over the observational period,
comorbidity information of the A&E only episodes (Scenario 1)
were imputed using the most proximate inpatient hospital presen-
tation (before or after) since there was no diagnostic information
for A&E presentations. A sensitivity analysis was conducted using
the same subsample, in which all comorbidities were coded as not
present for all episodes with only A&E records available (Scenario
1), to test the robustness of the study results.

2.3. Statistical analysis

We firstly coded each self-harm episode as an index event,
meaning that each patient could contribute to multiple follow-up
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Fig. 1B. Possible scenarios for each self-harm episode.

periods corresponding to each index episode. All index episodes
were followed until the next self-harm episode, death, or the end
of the study period (Dec 31, 2016), whichever came first. We cal-
culated the sum of all self-harm episodes and the proportion of
repeated episodes of all episodes for each calendar year. Sample
characteristics for no repetition and repetition groups were tabu-
lated, along with p values obtained from Pearson’s x? test, using
all episodes, and also the first per-patient episode. Cumulative and
annual risks of self-harm repetition were calculated. Annual risk
was defined as the risk of repetition within the 1st, 2nd, 3rd, un-
til the 14th year after an index event (irrelevant to the calendar
year). The same analysis was conducted for gender and age sub-
groups (i.e., 10-24 years, 25-44 years, 45-64 years, 65+ years).
Given the high repetition risk observed within the first year fol-
lowing an index self-harm event by previous studies, [1,5] we also
estimated the monthly risk for the total sample. We fitted the Wei-
Lin-Weissfeld (WLW) generalization of the Cox model for model-
ing recurrent events to examine factors associated with repetition
of self-harm [21,22]. Only the subsample of patients with at least
one inpatient record were included in this recurrent event analysis
as detailed information on the psychiatric disorders and physical
illnesses of interest were only available for inpatient records (see
Fig. 1). Adjusted hazard ratios (HRs) and the 95% Confidence Inter-
val (CI) were estimated to quantify the association between puta-

tive risk factors and self-harm repetition, controlling for covariates.
Statistical significance was set at p < 005 (two-sided). Statistical
software R (version 3+5+3) was used for data cleaning and analysis
[23].

3. Role of the funding source
Nil.
4. Results

We included 127,801 self-harm records from 99,116 patients
(Fig. 1A), with a total follow-up time of 600,599 person-years (av-
erage: 4.70 person-years). Of these, 24,169 (24-38%) patients had
A&E records only, 62,668 (63-23%) patients had inpatient records
only, and the remainder (12,279 [12-39%]) had both A&E and inpa-
tient records. There were 82,281 patients with only one self-harm
episode (83-01% total patients, 64-38% total episodes). The remain-
der (16,835 patients) had multiple self-harm presentations (45,520
episodes), of which 11,391 (67-66%) repeated self-harm once, 3105
(18+45%) twice, 1083 (6-43%) three times, and 1256 (7-46%) four
or more times. By study end, 24,143 (24-36%) patients had died.
Between 2003 and 2016, the annual counts of self-harm episodes
were relatively constant, with an average number of 9129 (SD,
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Fig. 2. Annual counts of self harm and repeated self harm episodes between 2003 and 2016.

742). However, the annual prevalence of repeated self-harm in-
creased from 7.36% (N=624) in 2003 to 28-71% (2765) in 2010
and remained stable thereafter (Fig. 2). Table 1 summarizes pa-
tients’ characteristics of all self-harm episodes for no repetition
and repetition groups. One-third of the patients were aged be-
tween 25-44 years (31-33%), there were relatively equal gender
proportions (female, 51-67%), most did not use social welfare for
payment (78-47%), and almost all were not admitted to psychiatry
speciality (95-92%). The most common method of self-harm was
self-poisoning (66-79%). Patients’ characteristics at the first episode
of self-harm are summarised in Table Al, in subgroups of no fur-
ther self-harm and self-harm repetition (Appendix pp 1).

During the 14-year follow-up period, the cumulative risk of re-
peated self-harm (each repeated episode was treated as an index
event) was 2245% (95% CI, 22+19-2271%) for the total sample
(Table 2). Higher cumulative risks were observed in male (23-91%
[23452-24-29%]) and those aged 25-44 years (24<63% [24+15-
25+12%]). Figure 3 reports the annual risk of repetition for the total
sample and by gender and age groups. The data was right skewed,
with the highest risk observed within the first year of the index
episode (14+25% [14+04-14-46%]), more than three times higher
than the second-highest risk period (3:97% [3-85-4+10%]) (the sec-
ond year) (Fig. 3A). The same skewed patterns were evident in
all subgroupings (Fig. 3C-3H). The first-year risk was much higher
for male (15-79% [15-48-16-10%]) than female (12:81% [12-54-
13+08%]). For all subgroups, annual risk decreased dramatically af-
ter the first two years following an index event, and remained
relatively low thereafter. Examining the data by months showed
heightened risks of self-harm in the first and the second months
post-index event (Fig. 3B) (3:96% [3-86%-4-07%] and 3+50% [3+40%-
3+61%], respectively).

For recurrent event analysis, we examined a subset of 74,947
patients with at least one inpatient record for self-harm (com-
prising 12,279 patients with both A&E and inpatient records, and
62,668 patients with inpatient records only). Table 3 summarizes
the characteristics of all self-harm episodes from this subset and
estimation results from recurrent event analysis. Risk factors for el-
evated risk of repetition of self-harm were older age (65 years and
above) (adjusted HR 1-07 [95% CI 1-01-1-13]), being male (1-08
[105-1-11]), used social welfare for payment (1:30 [1:27-134]),
and psychiatric admission (160 [1-50-1+72]). Compared to people
who only self-poisoned, people who used injury only (119 [1-15-
1-23]) or used both methods (1+38 [1-24-1+53]) had a significantly
higher risk of self-harm repetition. The risk of self-harm repetition
increased linearly with the number of previous self-harm episodes,
with individuals with four or more previous episodes having the
highest risk (4-81 [4+46-5-18]). Elevated risks were also found

for comorbidities of depression and bipolar disorder (1-09 [1-04-
1-14]), personality disorders (1+18 [1-06-1+32]), substance misuse
(131 [1-27-1-36]), and asthma (1-18 [1-02-1-36]). However, al-
cohol misuse (0-84 [0-78-0-89]), anxiety and neurotic disorders
(085 [0+81-0+89]), schizophrenia (0-85 [0-78-0-92]), and dermati-
tis and eczema (085 [0+76-0+94]) were associated with lower risks
of self-harm repetition. Sensitivity analysis did not change the gen-
eral pattern of results, although two groups of psychiatric disorders
(depression and bipolar disorders, personality disorders) and older
age (65 years and above) no longer remained significant predictors
(Table A2 in Appendix pp 2).

5. Discussion

To our knowledge, this is one of the first studies that links
A&E and inpatient records in a large-scale longitudinal population
dataset, to investigate the cumulative and annual risks of self-harm
repetition over a sufficiently long period of 15 years. Significant
risk of self-harm repetition (22+45%) was found over the study pe-
riod, and the highest risk of repetition was observed within the
first year of the index self-harm episode, irrespective of gender and
age. Four or more previous self-harm events was the strongest risk
factor of subsequent repetition of self-harm, followed by psychi-
atric admission, combined self-poisoning and self-injury method
and social welfare for payment.

The cumulative risks of self-harm repetition over specific
follow-up periods in this study (one-year risk: 14-3%; two-year
risk: 172%; five-year risk: 20-7%) were slightly lower than the
pooled estimations reported in a meta-analysis with 177 studies
of hospital presenting samples (16-3%; 16-8%; 22+4%) [11]. How-
ever, when considering only the 15 Asian studies in this review,
the same meta-analysis reported a one-year risk of 10-0%, lower
than the 14-3% observed in our study. Moreover, our one-year rep-
etition risk in Hong Kong was much higher than Taiwan (5-7%)
[1] and Sri Lanka (3+1%), [24] but slightly lower than the 167%
(half-year risk) as reported in an earlier study of 90 Hong Kong
residents [25]. One explanation for this elevated risk of self-harm
repetition in Hong Kong may be that the Taiwanese and Sri Lankan
studies were based on surveillance systems in specific geographi-
cal areas where loss-to-follow-up was more common than in our
territory-wide study (where participants moved to other regions,
or presented to hospitals outside the study area). The higher risk
of self-harm repetition may also be attributable to the pattern of
suicide methods. Both this and previous studies showed that pa-
tients who physically injured themselves were more likely to re-
peat self-harm than patients who used poisoning [5,24|. Compared
to Taiwan (28+8%) and Sri Lanka (2+0%), the high proportion of self-
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harm episodes in Hong Kong involving self-injury (323%) might
have contributed to the increased cumulative risk of repetition.
The study findings highlight the critical period immediately af-
ter the index event for self-harm repetition prevention (particularly
the first few months), which concurs with other studies [1,5,11].
This information is important for the timing of effective suicide
prevention programs. Usually in Hong Kong, self-harm patients are
provided with a follow-up consultation three to six months after
hospital discharge, and the default rate for follow-up consultation
is reported as 44+6% [25]. Given our findings, this appears to be too
late to be effective. Aftercare plans should be initiated immediately

after the index self-harm episode, comprising interventions with
sound evidence for reducing risk of self-harm repetition (pharma-
cological and psychological treatments, home visits and/or phone
contact) [26].

Our findings concur with earlier studies that previous self-
harming episodes are significantly associated with subsequent self-
harm [3,9]. Our recurrent event analysis of all self-harm episodes
found that the risk of repetition increased substantially as the
number of previous self-harm events increased. This underscores
the importance of incorporating detailed self-harm histories into
risk screening protocols, and clinical interventions, particularly to
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identify people quickly whilst they are in care, for elevated risk of
self-harming.

Younger age and female gender, are significant risk factors for
index self-harm events [7]. However, whether this elevated risk
holds true for non-fatal self-harm repetition remains unclear [3].
A community-based Taiwanese study of 970 people who experi-
enced self-harm reported that females (adjusted relative risk 19
[95% CI 1-1-3+3]) were more likely to repeat self-harm than males,
although no age effect was found [1]. In contrast, a multicentre
cohort study in four hospitals in the UK showed that male gender

(unadjusted HR 1-12 [95% CI 1-02-1-23]) and older age (ref: 15—
24 years; 25-34 years 126 [1-12-1-43]; 35-44 years 136 [1:20-
1-55]; 45-54 years 128 [1-08-1-53]) were associated with in-
creased risks of self-harm repetition [27]. Another register-based
Irish study found that females aged between 35 and 44 years had
the highest repetition risk, while males aged over 65 years had a
lower risk [28]. However, neither a US study nor an earlier Hong
Kong study using A&E samples found any association between age
and gender, and self-harm repetition [25,29]. Our study found in-
creased risks of non-fatal self-harm repetition for male, and older
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people, albeit with a small effect size. These results concurred with
a recent Sri Lanka cohort study, [24] which found that male gen-
der (HR 2-0 [95% CI 1-3-3-2]) and older age (ref: 10-25 years; 56
years and older: 16+1 [4+3-59:9]) had elevated risk of self-harm
repetition. These inconsistent findings suggest that the influence
of gender and age on repetitive self-harming behaviours may re-
flect different cultural backgrounds, population characteristics, and
research methodologies. Thus, risk screening for subsequent self-
harm events should not be solely based on age and gender.

Financial difficulties is a less-well-researched factor in terms of
its association with self-harm repetition [3]. Financial difficulties
(measured by Medicaid eligibility or low-income), was not signif-
icant predictors for self-harm repetition in studies conducted in
Taiwan [30] or the US [29]. Low income groups have been over-
represented in Hong Kong self-harm and suicide statistics, [31] and
the fact that patients who used welfare for payment were more
likely to repeat self-harm in our study perhaps indicates the sig-
nificant role that financial difficulties may have on mental health
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in a relatively high living cost city as in Hong Kong [32]. Further
research is required in this area.

Research consistently suggests that people who self-poisoned
may have a stronger intention to die than people who self-injured
[5,7]. Hospital services may perhaps prioritize support services for
this group, which may reduce their subsequent risks of repeti-
tion [5]. However, high rates of fatality from self-poisoning may
also contribute to lower risks of further self-harm for this group
[5],[24]. Our findings support this as self-injury only, and self-

injury and self-poisoning combined, incurred higher risks of self-
harm repetition compared with self-poisoning only. Injury was
largely represented by cutting, which although may reflect a lower
suicide intent[5,30] but is associated with high risk of repeti-
tion [8,33]. This evidence collectively highlights the importance of
timely aftercare (e.g., psychosocial assessment) for all individuals
who engaged in self-harm, irrespective of self-harm methods.

All the psychiatric disorders investigated in this study were
significantly associated with repetition of self-harm. However,



Table 1

Patient’s characteristics of all self-harm episodes from the total sample for no repetition and repetition groups.

Characteristics, N (%) Total sampleN=127,801 (99,116 patients)  No repetitionN=82,281 (82,281 patients) = One or more repetitionsN=45,520 (16,835 patients) P value

Age

10-24 years 18,827 (14+73) 13,281 (16+14) 5546 (12+18) <0-0001

25-44 years 40,045 (31-33) 24,993 (30-38) 15,052 (33-07)

45-64 years 29,259 (22-89) 18,433 (22+40) 10,826 (23+78)

65+ years 39,670 (31-04) 25,574 (31-08) 14,096 (30-97)

Mean (SD), years 50-14 (22+60) 4977 (22-87) 50-81 (22-08)

Gender

Female 66,029 (51+67) 43,592 (52-98) 22,437 (49:29) <0-0001

Male 61,772 (48:33) 38,689 (47-02) 23,083 (50+71)

Used social welfare for payment

No 100,285 (78+47) 68,460 (83:20) 13,695 (30-09) <0-0001

Yes 27,516 (21+53) 13,821 (16+80) 31,825 (69:91)

Psychiatric admission

No 122,593 (95-92) 78,886 (95:87) 43,707 (96-02) 0-22

Yes 5208 (4-08) 3395 (4-13) 1813 (3+98)

Method

Self-poisoning 85,353 (66-79) 50,987 (61:97) 34,366 (75+50) <0-0001

Self-injury 41,244 (32+27) 30,572 (37-16) 10,672 (23+44)

Combined 1204 (0-94) 722 (0-88) 482 (1-06)

Previous self-harm episode

0 99,116 (77-55) 82,281 (100-00) 16,835 (36-98) <0-0001

1 16,835 (13+17) - 16,835 (36-98)

2 5444 (4+26) - 5444 (11-96)

3 2339 (1-83) - 2339 (5-14)

4+ 4067 (3+18) - 4067 (8-93)

Table 2
Cumulative risk of self-harm repetition since the index self-harm event (each self-harm episode was treated as an index event).
Cumulative risk, % (95% CI)

Follow-up time, years  Total sample Female Male 10-24 years 25-44 years 45-64 years 65+ years
1 1425 (14-04-14+46)  12-81 (12:54-13-08) 1579 (15-48-16-10) 1149 (11:02-11:99)  14+76 (14:39-15-14) 1492 (1448-15:37)  14+54 (14:17-14-92)
2 17419 (16°96-17+42) 1575 (15-45-16-05)  18-73 (18:39-19:07) 1426 (13-72-14-80)  18-33 (17-91-18-75) 1807 (17-59-18:56)  16-78 (16-38-17-19)
3 18483 (18:59-19:07)  17+41 (17-10-17+73) 2034 (19499-20+70) 1592 (15:36-16+50) 2031 (19+87-20+75) 1976 (19:26-20:28) 1802 (17-61-18+44)
4 19:92 (19:67-20-16) 1849 (1817-18-82)  21+44 (21-08-21-81) 1716 (16-58-17-76) 2156 (21:11-22:02)  20-86 (20-34-21-38) 1888 (18:45-19:31)
5 2068 (20-43-20-93)  19-25 (18:91-19:58) 2220 (21-83-22-58)  18-00 (18-10-19-34) 2242 (21-96-22-89)  21-61 (21-08-22-15)  19-50 (19-06-19-93)
6 2127 (21-02-21+53) 19+87 (19+53-20-22) 2277 (22+40-23+15) 18+71 (18+10-19:34) 23+13 (22-66-23+61) 2216 (21-63-22-71) 19+96 (19+52-20+40)
7 21464 (21:39-21-90)  20-27 (19:93-2061) 2311 (2273-23+49)  19-12 (18:50-19-75) 2357 (23-10-24-05) 2253 (21:99-23-08)  20-23 (19-79-20+68)
8 21490 (21-65-22-16)  20-51 (20-17-2086) 2339 (23-01-23+77)  19:53 (18:90-2016) 2389 (2341-24:37) 2279 (22:25-23-34)  20-37 (19-93-20-82)
9 2211 (21-86-22-37)  20-73 (20-38-21-08) 2360 (2322-23+98)  19:79 (19:16-20-43)  24-18 (23-70-24+67) 2299 (22:45-23+55)  20-48 (20-04-20-93)
10 2226 (22:00-22+52)  20-88 (20:54-21+23) 2373 (23¢35-24+12)  19:96 (19:32-20-60) 2439 (23-91-24-88) 2312 (22:57-23+68)  20-56 (20-12-21-01)
11 2240 (22:08-22+60)  20-96 (20-61-2131) 2381 (23443-24-20)  20-08 (19:44-20-72) 2450 (24-02-24-99) 2317 (22-62-23-72)  20-62 (20-18-21-07)
12 2241 (22+15-22-67)  21-03 (20-68-2138) 2388 (23:50-24+27)  20+16 (19:52-20-81) 2458 (24-10-25-07) 2326 (22:72-23-82)  20-65 (20-20-21-10)
13 22443 (22+17-22+69) 21406 (20-71-21+41) 23490 (23+52-24+29)  20-18 (19:55-20+83) 2461 (2413-25:10) 2331 (22:76-23+87)  20+66 (20-21-21+11)
14 2245 (22:19-22-71)  21-08 (20-73-2143) 2391 (2352-24+29)  20:20 (19:56-2085) 2463 (24.15-25:12) 2331 (22:76-23+87)  20+66 (20-22-21-11)

o1

220001 (020Z) T 2Y1o0d U1ISIA - Y3DIH |DU0LSAY JoouDT YL /dIA H'Sd pup ong ‘H ‘YD A



Table 3

Characteristics of all self-harm episodes from a subsample of 74,947 self-harm patients who had at least one inpatient record and results from the recurrent event analysis.

Sample characteristics, N (%)

Risk of repeated self-harm

Variables Total sample N=102,868(74,947 patients)  No repetition N=58,792(58,792 patients)® = One or more repetitions N=44,076(16,155 patients)*  HR (95% CI) P value
Age

10-24 years 12,749 (12-39) 7629 (12-98) 5120 (11+62) 1-00 (ref)

25-44 years 31,190 (30-32) 16,738 (28-47) 14,452 (32-79) 1-01 (0-95-1-06)  0-82
45-64 years 23,426 (22+77) 12,855 (21+87) 10,571 (23-98) 1-03 (0-97-1-09)  0-36
65+ years 35,503 (34+51) 21,570 (36+69) 13,933 (31+61) 107 (1:01-1-13)  0-023
Mean (SD), years 52:11 (22+53) 52:77 (22-88) 51-24 (22-03) - -
Gender

Female 52,005 (50+56) 30,469 (51-83) 21,536 (48+86) 1-00 (ref)

Male 50,863 (49-44) 28,323 (48-17) 22,540 (51-14) 1-08 (1-05-1-11)  <0-0001
Used social welfare for payment

No 78,532 (76+34) 10,950 (18+62) 30,690 (69+63) 1+00 (ref)

Yes 24,336 (23+66) 47,842 (81-38) 13,386 (30-37) 130 (1-27-1-34)  <0-0001
Psychiatric admission

No 101,214 (98+39) 58,576 (99+63) 42,638 (96-74) 1+00 (ref)

Yes 1654 (1+61) 216 (0-37) 1438 (326) 160 (1:50-1-72)  <0-0001
Method

Self-poisoning 82,174 (79+88) 48,032 (81+70) 34,142 (77-46) 1-00 (ref)

Self-injury 19,896 (19+34) 10,407 (17-70) 9489 (21+53) 119 (1+15-1-23)  <0-0001
Combined 798 (0-78) 353 (0-60) 445 (1-01) 1-38 (1-24-1-53)  <0-0001
Previous self-harm episode

0 74,947 (72-86) 58,792 (100-00) 16,155 (36+65) 1+00 (ref)

1 16,155 (15+70) - 16,155 (36+65) 169 (1-64-1-74)  <0-0001
2 5386 (5-24) - 5386 (12-22) 235 (2+25-246)  <0-0001
3 2323 (2+26) - 2323 (5-27) 3417 (3-00-3-36)  <0-0001
4+ 4057 (3+94) - 4057 (9+20) 481 (4+46-5-18)  <0-0001
Comorbidity

Depression and bipolar disorders 7093 (6-90) 3435 (5-84) 3658 (8-30) 1-09 (1-04-1-14)  0-00,013
Alcohol misuse 5251 (5+10) 3242 (5+51) 2009 (4+56) 0-84 (0-78-0-89)  <0-0001
Personality disorders 862 (0-84) 202 (0+34) 660 (1-50) 1418 (1-06-1-32)  0-0032
Anxiety and neurotic disorders 8532 (8-29) 5129 (8-72) 3403 (7-72) 0-85 (0-81-0-89) <0-0001
Schizophrenia 1687 (1-64) 852 (1+45) 835 (1-89) 0-85 (0-78-0-92)  0-00,018
Substance misuse 16,792 (16+32) 7201 (12-25) 9591 (21+76) 131 (1-27-1-36)  <0-0001
Asthma 570 (0+55) 242 (0+41) 328 (0-74) 1418 (1-02-1-36) 0027
Diabetes 9065 (8+81) 4812 (8-18) 4253 (9+65) 1-04 (0-99-1-08)  0-14
Migraine 41 (0-04) 17 (0-03) 24 (0-05) 0-98 (0-48-1-97) 095
Epilepsy 1033 (1-00) 445 (0-76) 588 (1-33) 1-09 (0-98-1-21)  0-11
Cancer 2743 (2+67) 1798 (3+06) 945 (2+14) 1+06 (0-96-1+16)  0-25
Dermatitis and eczema 6049 (5-88) 4026 (6+85) 2023 (4+59) 085 (0-76-0-94)  0-003
Psoriasis 79 (0-08) 48 (0-08) 31 (0-07) 1-04 (0-71-1-54)  0-83

2 Sample characteristics for no repetition and repetition groups were all significantly different. All p values obtained from Pearson’s x? test were less than 005
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frequently-cited risk factors for repeated self-harm in previous re-
search, including alcohol misuse, anxiety and neurotic disorders,
and schizophrenia, were associated with decreased risks of self-
harm repetition in our study. Research comparing characteristics
of people presenting to hospital following self-harm in Hong Kong,
with a UK sample, reported a much lower prevalence of alcohol
misuse in the Hong Kong sample with no association between al-
cohol abuse and self-harm repetition [25]. Different alcohol-intake
patterns between Eastern and Western communities may explain
this finding. On the other hand, we found substance misuse was
associated with an increased risk of repetition, which is in line
with an earlier Hong Kong study which, for the first time, iden-
tified the highest risk of self-harm (nearly ten times greater risk)
in patients with substance misuse or dependence, suggesting a
unique pattern of substance misuse in Hong Kong. However the
same study examining associations between psychiatric disorders
and the first recorded self-harm event, observed an elevated risk
for all psychiatric disorders [18]. These inconsistencies suggest that
people who self-harm once and those who repeat self-harm may
have distinctly-different characteristics, with different risk factors.
Further research is required to examine these alcohol and sub-
stance misuse patterns in details and their associated risk of self-
harm, and repetition of self-harm, in Hong Kong.

Key strengths of our research are the amalgamation of self-
harm records from A&E departments and inpatient settings, and a
lengthy follow-up (15 year) period. Only 12-4% of patients had self-
harm records in both settings, indicating that the prevalence and
repetition risk of self-harm will be underestimated if data from
only one setting is analysed. In addition, survival analysis based
only on the first repetition of self-harm will underestimate the
risk of further repetitions over time [5]. To reduce the potential
for such bias, we included all non-fatal self-harm repetitions, and
applied a robust estimation method (the WLW approach) to ac-
count for recurrent events and to estimate independent contribu-
tion of multiple comorbidities. Our results are generalizable to all
Hong Kong self-harm patients since we included self-harm records
from all public hospitals under the Hospital Authority, whose pri-
mary, secondary, and tertiary care services are accessible to all
Hong Kong residents [34].

This study has several limitations, First, the study was
potentially-constrained by not completely compatible clinical data
structures of A&E and inpatient records. Since specific diagnostic
codes were not available in the A&E dataset, only patients who had
at least one inpatient record were included in the survival anal-
ysis. This potentially led to biased estimates because the comor-
bidity status of the A&E episode was imputed using the nearest
inpatient record. Whilst sensitivity analysis did not find substantial
discrepancies in terms of major findings, the alternative coding ap-
proach used to account for absent comorbidity information in A&E
records reduced the proportion of patients with comorbidities, re-
sulting in subsequent adjustment of significant findings for depres-
sion, bipolar disorders and personality disorders. Additionally, self-
harm cases were identified by either the traumatic type/poison na-
ture indicator assigned by the Hospital Authority (A&E), or the ICD
codes (inpatient). The reliability of the Hospital Authority’s self-
harm indicator is yet to be examined, and as suggested by previ-
ous studies, using ICD codes for identifying self-harm cases might
lead to undercounting problems [35]. Third, our findings were gen-
erated from the hospital sample only. Many self-harm cases might
be managed by out-patient clinics in the community, and may not
necessarily result in hospital presentation; consequently, the an-
nual counts of self-harm and the risk of self-harm repetition may
be underestimated. Fourth, the one-year screening period adopted
might have caused an underestimation of the prevalence of re-
peated self-harm in the early years. To further examine the po-
tential effect of the length of screening periods, we plotted the

trends in annual prevalence of repeated self-harm using the total
sample (Appendix pp3). It is seen that by extending the screening
period to 5 years, a 10% increase from 2007 to 2010 was still evi-
dent. Given that a repeated event can happen even 14 years after
an index event (see Fig. 3), it is difficult to conclude whether the
increasing trend is caused by the choice of screening period. An-
nual prevalence reported for the early years should be interpreted
with caution. Fifth, the way the data was provided for research
potentially incurred over-time estimation biases, as only the year
and month of admission, discharge, and death dates were visible
to the researchers. Moreover, only the first three digits of ICD-9-
CM code were available; thus, specific risk effects could only be
tested for combined illness categories (i.e., depression and bipo-
lar disorders) rather than individual psychiatric disorders. This in-
creases the complexity of clinical risk identification and evaluation.
Another concern is that some patients in the no repetition group
may have died by suicide. Since all potential fatal self-harm (sui-
cide) cases were excluded due to the absence of cause of death in-
formation, the risk of repetition might be underestimated. Finally,
although psychosocial assessment plays an important role in self-
harm repetition prevention, [29] information on psychosocial as-
sessments is not routinely documented in CDARS, and neither is
data on other potentially-relevant psychosocial factors, such as sex-
ual abuse, abnormal behaviours, and living alone [3].

Conclusion

The risk of repeated self-harm events appears to be higher in
Hong Kong than those in other Asian societies, and the risk ap-
proximate international figures. This study found important evi-
dence to support providing more timely and multipronged care
(including both medical and non-medical support) to people in
Hong Kong who have non-fatally self-harmed at least once, and
are likely to repeat it. The highest risk period is the first one year
following the first event, with risks of repetition being particularly
high in the first two months. Post self-harm risk screening and
prevention strategies should address important demographic, clin-
ical and psychosocial characteristics, using personalized and mul-
tipronged prevention strategies delivered within 1-2 months of a
self-harm event.
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