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INTRODUCTION

Reactive attachment disorder (RAD) is a disorder of social 
functioning. Although it was first included in the third edition 
of the Diagnostic and Statistical Manual of Mental Disorders 
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(DSM-III), published in 1980,1 there have been almost no sys-
tematic studies since then.2 In particular, few data exist on the 
prevalence, sex ratio, or comorbidities of RAD.3 Despite the 
lack of systematic research, this disorder has been retained in 
DSM-IV because it presents with unique signs and symp-
toms that cannot be explained by other conditions.2 Based on 
the combined results of recent studies, the two subtypes of 
RAD recorded in the DSM-IV appear more as two different 
disorders than subtypes of the same disease, and to reflect 
this, they have been classified as the two distinct disorders of 
RAD and disinhibited social engagement disorder (DSED) 
in DSM-5.4,5 

Up to now, the published results of domestic prevalence on 
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RAD were nonexistent, and international results are also very 
rare.5 RAD and DSED are very rare,5 with almost no empirical 
research published, and number of cases have been too few 
for analysis in DSM-5 field trials.6 RAD remains one of the 
least evidence-based area of DSM and International Statisti-
cal Classification of Diseases and Related Health Problems 
(ICD) nosology.7 Though Skovgaard estimated the preva-
lence to be 0.9% [95% confidence interval (CI) 0.2–3.4%] in 
1.5-year-old children,8 RAD is usually not reported in commu-
nity sample.4 In a deprived population of children aged 6–8 
years, the prevalence was 1.40% (95% CI 0.94–2.10%).9 Thus, 
evidence-based epidemiological studies of RAD have severe 
limitations. While RAD is persistent10 and associated with 
significant psychiatric morbidity,11 frequently with cognitive 
and language delays. Physical problems such as delay in mo-
tor, weight and height sometimes occur.4 Beyond psychiatric 
comorbidities in patients with RAD the data for medical co-
morbidities lack.12

The Korean National Health Insurance (NHI) claims data-
base maintained by the Health Insurance Review and Assess-
ment Service (HIRA) is a database containing all medical 
and prescription drug claim records for the Korean popula-
tion.13 According to the claims data from 2015, approximate-
ly 50,490,157 individuals (97.1%) had National Health Insur-
ance (NHI), while 1,544,267 individuals (2.9%) had medical 
aid.14 HIRA claims data are a record of national insurance 
claims by a physician based on patient treatment records, and 
the diagnostic codes are determined by the clinician after treat-
ing the patient. HIRA system adopted Korean standard clas-
sification diseases (KCD) diagnostic codes, which is funda-
mentally based on ICD-10. The diagnostic criteria for RAD in 
ICD-10 (WHO, 1992) are similar to DSM-IV, but the two sub-
types from DSM-IV are classified as different diseases. The in-
hibited form from DSM-IV is the same as RAD in ICD-10, 
while the disinhibited form from DSM-IV is similar to disin-
hibited attachment disorder in ICD-10.15 Therefore, we con-
sidered the ICD-10 diagnostic codes F94.1 (RAD of childhood) 
and F94.2 (disinhibited attachment disorder of childhood) 
used in the Health Insurance Review and Assessment (HIRA) 
claims data together as RAD in this study. 

Epidemiological data for RAD patients provide basic infor-
mation for restructuring policies and systems related to infant 
healthcare and mental health. Given the lack of existing re-
search data, claims data for the national population are an im-
portant resource for examining the epidemiology of RAD in-
cluding diagnosis incidence and comorbidities. The aims of 
this study were to ascertain the number of children who were 
diagnosed with RAD, and to determine the types and distribu-
tion of comorbidities, psychiatric and non-psychiatric medi-
cal, in children diagnosed with RAD.

METHODs

Data source and study population
We obtained the data from the HIRA from January 1, 2009 

to December 31, 2013. The data span 5 years because this is the 
limit for use of the data for research purposes set by the HIRA. 
As it is unclear whether RAD occurs in older children, and rec-
ommended to be cautions in making decision in children 
older than 5 years,4,5 the subjects in this study were children 
under 10 years of age: there was no case of newly diagnosed 
neither as F94.1 nor F94.2 after 10 years old, according to raw 
data of recently published research using HIRA-National Pa-
tient Sample (HIRA-NPS-2011-0082) under 19 years old pop-
ulation.16 we only included subject age range up to age 10. 

For analysis, we selected subjects that had at least one claim 
for either of the ICD-1017 diagnostic codes F94.1 (RAD of 
childhood) and F94.2 (disinhibited attachment disorder of 
childhood), who had not been diagnosed in the previous 360 
days. Among the data for 2009–2013, insurance procedures for 
the 2013 data had not been completed by early 2014, when the 
present study commenced, and so these data were excluded. 
In the final analysis, we used 3 years of National Health Insur-
ance claims data from January 2010 to December 2012.

Process
The annual incidence was calculated from 2010 to 2012 by 

dividing the number of newly diagnosed cases of RAD dur-
ing each year by the number of person-years at risk in the Na-
tional Health Insurance data set for the same year. We ana-
lyzed the subjects’ age, sex, type of medical insurance (National 
Health Insurance/Medical Aid), and type of medical institu-
tion visited (e.g., general hospital, mental hospital, or private 
clinic).

For the comorbidity of psychiatric disorders, the following 
disorders were categorized based on ICD-10 codes: attention 
deficit hyperactivity disorder (F90.x), affective disorder (F30.
x–F39.x), somatoform disorder (F45.x–F48.x), mental retar-
dation (F70.x–F79.x), autism spectrum disorder (F84.x), be-
havioral syndromes associated with physiological disturbanc-
es and physical factors (F50.x–F59.x), schizophrenia (F20.x–
F29.x), anxiety disorder (F40.x–F42.x, F93.x), conduct disorder 
(F91.x–F92.x), tic disorder (F95.x), developmental disorders 
of speech and language(F80.x–F83.x), unspecified mental dis-
order (F99.x), enuresis and encopresis (F98.0 and F98.1), re-
action to severe stress and adjustment disorder (F43.x), and 
others (other F codes). For medical comorbidity, comorbid dis-
eases were categorized according to ICD-10 alphabet group, 
A to Z. In the analysis of the comorbidities, psychiatric and 
medical, we compared the diagnosis by gender and age group, 
0–3, 4–6, and 7–9 years old.
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This study was approved by the Institutional Review Board 
(IRB) of Kyung Hee University Hospital, Seoul (IRB No. 2017-
07-030). As claims data were provided anonymously, informed 
consent was exempted by the IRB.

statistical analysis
SAS version 9.3 (SAS Institute Inc., Cary, NC, USA) was used 

to link and analyze the data. The significance level was set at 
0.05. Descriptive analyses were also performed.

REsUlTs

Demographic characteristics and annual incidence 
of RAD diagnosis

The population under 10 years old in Korea was 4,769,730 
in 2010, 4,651,969 in 2011, and 4,607,872 in 2012. Among the 
total population for three years, 14,029,571, the diagnosis inci-
dence of RAD was 736. Across 2010–2012, newly diagnosed 
with RAD was the highest for three years old (23.8%), followed 
by four years old, then two years old (Table 1). There was a 
higher proportion of male children (70.9%) than that of fe-
male (29.1%) (Table 1). The percentage of subjects registered 
for National Health Insurance was 91.6%, whereas 8.4% had 
Medical Aid or were in a lower-income group (Table 1). The 
annual diagnosis incidence of RAD per 100,000 population 
was 5.25; 5.39 in 2010, 4.90 in 2011, 5.45 in 2012. In every year, 
the incidence was the highest for children aged 2–3 years and 
showed a decreasing trend with increasing age (Figure 1).

Psychiatric comorbidities of RAD
For the distribution of psychiatric comorbidities by age 

group, developmental disorders of speech and language and 
autism spectrum disorder (ASD) had higher comorbidity rates 
in children aged 0–3 than in those aged 4–6 or 7–9 (Figure 2). 
Children aged 4–6 had higher comorbidity rates than those 
aged 0–3 or 7–9 for mental retardation, behavioral and emo-
tional disorders, attention deficit hyperactivity disorder, anx-
iety disorder, affective disorder, behavioral syndromes asso-
ciated with physiological disturbances and physical factors, 
schizophrenia, unspecified mental disorder, and enuresis and 
encopresis. Children aged 7–9 had higher comorbidity rates 
than those aged 0–3 or 4–6 for conduct disorder, reaction to 
severe stress and adjustment disorder, and tic disorder.

Non-psychiatric comorbidities of RAD
From the analysis of the non-psychiatric comorbidities of the 

subjects by age group and sex, non-psychiatric comorbidity 

Table 1. Demographic and clinical characteristics of subjects with 
reactive attachment disorder (RAD) between 2010 and 2012

Characteristics Incident cases, N (%)
Age, years

0–1 23 (3.1)
2 119 (16.2)
3 175 (23.8)
4 131 (17.8)
5 85 (11.5)
6 72 (9.8)
7 59 (8.0)
8 41 (5.6)
9 31 (4.2)

Total 736 (100)

Year
Diagnostic incidence 

(Per 100,000)
Total population  
aged 0–9 (NSO)

2010 5.39 4,769,730
2011 4.90 4,651,969
2012 5.45 4,607,872

Sex
Boy 522 (70.9)
Girl 214 (29.1)

Region of clinic
Urban 244 (33.2)
Rural 492 (66.8)

Types of facility
General hospital 355 (48.2)
Private clinic 377 (51.3)
Others 4 (0.5)

Insurance
National health insurance 674 (91.6)
Medical aid/lower-income group 62 (8.4)

Physicians’ subspecialty
Psychiatry 598 (81.2)
Pediatrics 64 (8.7)
General physician 60 (8.2)
Others 14 (1.9)

NSO: national statistical office
Figure 1. Age-specific annual incidence of reactive attachment 
disorder between 2010 and 2012 (per 100,000 population).
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rates were the highest for boys aged 4–6 followed by boys 
aged 0–3, boys aged 7–9, girls aged 4–6, girls aged 0–3, and fi-
nally, girls aged 7–9 (Figure 3). When the non-psychiatric co-
morbidities were analyzed by ICD-10 code, the 10 highest co-
morbidities were diseases of the respiratory system (J00–J99); 
diseases of the digestive system (K00–K99); certain infectious 
and parasitic diseases (A00–B99); diseases of the skin and 
subcutaneous tissue (L00–L99); symptoms, signs, and abnor-
mal clinical and laboratory findings, not elsewhere classified 
(R00–R99); diseases of the eye and adnexa (H00–H59); dis-
eases of the ear and mastoid process (H60–H95); injury, poi-
soning, and certain other consequences of external causes 
(S00–T98); diseases of the musculoskeletal system and con-
nective tissue (M00–M99); and factors influencing health sta-
tus and contact with health services (Z00–Z99) (Figure 2).

DIsCUssION

The annual incidence of RAD in South Korea among chil-
dren under 10 years of age was 5.25 cases per 100,000 popula-
tions. This is lower than the prevalence of 1.4% reported9 in a 
study of the deprived general population. And another study 
with highly selected sample, 279 foster children, reported 
19.4% were given RAD diagnosis using web-based diagnos-
tic interview tool by foster parents and teachers.18 This dis-
crepancy is thought to be due to differences in methods and 
biased sample. Minnis et al.9 selected children from the de-
prived sector in the United Kingdom using a scale and semi-

structured interview administered to parents, whereas the 
present study used secondary data from hospital insurance 
claims from nationwide population. As we used claims data, 
it is likely that the epidemiology might be different from our 
results. There are several reasons for this, including the nega-
tive social perception of psychiatric diagnoses as well as the 
terms of insurance products at private insurance companies, 
which deny insurance for psychiatric diagnoses at medical 
institutions. As indirect evidence to support the environmen-
tal influence as the reason of the big difference of the inci-
dence rate, we can consider the proportion as high as 8.4% of 
patients with RAD from medical aid group. Because the pro-
portion of medical aid in general population is 2.9%. This is 
consistent finding that poverty may influence primary par-
ent-child relationship as one of environmental risk factor.19 
With regard to common psychiatric comorbidities such as 
mental retardation, ASD, developmental disorders of speech 
and language, ADHD, and behavioral and emotional disor-
ders, symptoms from these disorders would overwhelm the 
feasibility of RAD. If there is not enough awareness of RAD 
presenting within the general population, there are potential 
implications leading to exclusive diagnosis and treatment of 
the comorbid disorder coupled with a lack of recognition of 
the child’s difficulties in forming and maintaining relation-
ship.20 It means that RAD is not rare but hard to find.9

In this study, developmental disorders of speech and lan-
guage and autism spectrum disorder showed the highest co-
morbidity rates in children aged 0–3. Across all the major di-

Figure 2. Distribution of psychiatric comorbidities of RAD by age groups (N). RAD: reactive attachment disorder, Language: developmental 
disorders of speech and language (F80.x-F83.x), ASD: autism spectrum disorder (F84.x), MR: mental retardation (F7x.x), Beh and Emo: 
behavioral and emotional disorders (F93.8, F98.8, and F98.9), ADHD: attention deficit hyperactivity disorder (F90.x), ANX: anxiety disorder 
(F40.x-F42.x, F93.0-F93.2), Affect: affective disorder (F3x.x), Beh synd: behavioral syndromes associated with physiological disturbances 
and physical factors (F5x.x), Somato: somatoform disorders (F45.x-F48.x), CD: conduct disorder (F91.x-F92.x), Stress: reaction to severe 
stress, and adjustment disorder (F43.x), Tic: Tic disorder (F95.x), SPR: schizophrenia (F2x.x), Unspecified: unspecified mental disorder 
(F99.x), Elimination: Enuresis and Encopresis (F98.0 and F98.1).
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agnostic systems such as DSM-5, ICD-10, and Diagnostic 
classification of mental and developmental disorders of in-
fancy and early childhood (DC:0–5),4 RAD cannot be diag-
nosed as a comorbidity in patients with ASD; however, ASD 
and RAD are similar with regard to social difficulties, and the 
lack of relevant research makes it difficult to differentiate be-
tween these two diseases.21,22 RAD should not be diagnosed 
in children with autism because of the possibility of mistak-
enly perceiving autism as RAD.15 Meanwhile, “there are in-
sufficient data to date that have addressed whether RAD and 
pervasive developmental disorder can co-occur” (p.11) and 
“there are no obvious reasons why a child could not be co-
morbid for both ASD and RAD” (p.29). Thus, there is an ab-

sence of established guidelines or evidence regarding the co-
occurrence situation and shared clinical features of RAD and 
ASD. We consider the present study to be valuable because it 
uses nationwide data to show the current state of clinicians’ di-
agnostic notions or impressions at the phenomenological level. 

The distribution of non-psychiatric symptoms in RAD pa-
tients did not show any clear differences in trends by age or 
sex. Compared with the distribution by disease group among 
the typical 0–9-year-old population (i.e., the proportion of the 
typical population with a certain disease) as determined from 
HIRA annual reports,23 RAD patients showed higher comor-
bidity rates in all disease groups other than diseases of the re-
spiratory system (J00–J99), diseases of the digestive system 

Figure 3. Non-psychiatric comorbidities among children with RAD (N). A00-B99: certain infectious and parasitic disease, C00-D89: neo-
plasms and diseases of the blood and blood-forming organs, E00-E99: endocrine, nutritional, and metabolic diseases, G00-G99: diseases 
of the nervous system, H00-H59: diseases of the eye and adnexa, H60-H95: diseases of the ear and mastoid process, I00-I99: diseases of 
the circulatory system, J00-J99: disease of the respiratory system, K00-K99: disease of the digestive system, L00-L99: diseases of the skin 
and subcutaneous tissue, M00-M99: diseases of the musculoskeletal system and connective tissue, N00-N99: diseases of the genitouri-
nary system, Q00-Q99: congenital malformations, deformations, and chromosomal abnormalities, R00-R99: symptoms, signs, and abnor-
mal clinical and laboratory findings, not elsewhere classified, S00-T98: injury, poisoning, and certain other consequences of external 
causes, U00-U99: codes for special purposes, V01-Y98: external causes of morbidity and mortality, Z00-Z99: factors influencing health sta-
tus and contact with health services, RAD: reactive attachment disorder, F: female, M: male.
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(K00–K99), and diseases of the eye and adnexa (H00–H59). 
These results will need to be verified in the future through 
prospective studies, but we hypothesized that diseases of the 
digestive system, respiratory system, and eye, which typically 
increase rapidly in children as they reach school age, may have 
been neglected in RAD patients, leading to a lower detection 
rate. Regarding other disease groups, RAD patients seem to 
have higher comorbidity rates for physical diseases such as 
skin, infectious, and genetic diseases. Although it is known 
as a higher comorbidity of failure to thrive24 or other feeding 
abnormalities25 in children with RAD, we could not investigate 
about this because comparison of individual diagnosis be-
tween study subjects with data of HIRA annual report was not 
possible. This needs to be verified in the future studies with 
hospital database. 

limitations
While this study used hospital claims data, patients who be-

gan treatment outside of a hospital were not included, there-
fore, the results from this study would not reflect the precise 
incidence of RAD. Hence, this study was based on rather di-
agnostic codes recorded in claims data, than the standard in-
terviews, diagnostic scales, and laboratory data, diagnostic 
validity would be issued. Nevertheless, given the global lack of 
evidence relating to RAD, this study has the strength to ex-
amine the diagnosed incidence and psychiatric and medical 
comorbidity rates for RAD using data recorded by physician 
representative of the national population.

Clinical implications
Considering that global interest in ASD has been growing 

recently and that RAD shares some similar characteristics with 
ASD, evaluating RAD in more detail not only allows us to ac-
cumulate more knowledge and information about RAD itself 
but can also lead to more appropriate therapeutic interven-
tions by improving the ability to differentiate RAD from ASD 
and other neurodevelopmental disorders.
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