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Abstract

Background and aims: Identification of child abuse involves a medical investigation

and assessment of problems related to social environment and upbringing and might

necessitate out-of-home care. The objective of this study was to analyse infants

placed in out-of-home care in Sweden by incidence, medical diagnoses, and perinatal

factors.

Methods: This was a population-based register study of infants born in Sweden

1997 to 2014. Data were retrieved from registers at the Swedish National Board of

Health and Welfare and Statistics Sweden. Outcome measures were out-of-home

care categories: (a) “Problems Related to Social Environment/Upbringing”, (b) “Abuse

diagnoses without SDH (subdural haemorrhage), RH (retinal haemorrhage), rib frac-

ture, or long bone fracture”, and (c) “SDH, RH, rib fracture, or long bone fracture.” As

a reference population, we randomly selected infants without medical diagnoses born

the same year.

Results: Overall incidence of out-of-home care was 402 per 100 000. For subcate-

gories (a), (b), and (c), the incidences were 14.8 (n = 273), 3.77 (n = 70), and 9.83 (n =

182) per 100 000, respectively. During the study period, the first remained

unchanged; the latter two have been increasing. Compared with other reasons for

out-of-home care, children in category (c), “SDH, RH, rib fracture, or long bone

fracture”, had increased odds of being boys (adjusted odds ratio [aOR] 1.60; 95% con-

fidence interval [CI], 1.08-2.38) and decreased odds of having a mother being single

(aOR 0.49; 95% CI, 0.32-0.75) and a smoker (aOR 0.60; 95% CI, 0.37-0.96). Com-

pared with the reference population, children in this category were more often twin

born (7.7% versus 2.8%), preterm (18.5% versus 5.5%), and small-for-gestational age

(5.2% versus 2.1%).

Conclusion: SDH, RH, rib fracture, or long bone fracture constitute a minor part of

medical diagnoses for infants entered in out-of-home care, but have been increasing,

both in numbers and proportion. Overdiagnosis of abuse might be a possible reason

but cannot be ascertained by this study design.
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1 | INTRODUCTION

Child health and child protection policy in Sweden has a long history,

from the building of Child Care Centres from the 1930s, the forming

of the Child Accident Prevention Committee in the 1950s, and

prohibiting corporal punishment and emotional humiliation in 1979 to

instituting the Children's Ombudsman in 1993.1 In 2001, the govern-

mental committee for the “Child Abuse—Prevention and Protection”

inquiry recommended establishment in all municipalities of a multi-

sectoral and multidisciplinary agency, Barnahus (Children's House),

linking the services of the police, social services, public prosecutor,

children's and youth psychiatry, paediatrics, and forensic medicine.2

Further, a section of the Child Maltreatment division of the Swedish

Paediatric Society promoted the establishment of Child Protection

Teams in paediatric university departments, starting in 2007.3 In addi-

tion, clinical guidelines on shaken baby syndrome/abusive head

trauma (SBS/AHT) were adapted for use in some parts of Sweden the

same year,4,5 and child care centres recommended informing parents

about the dangers of shaking a baby.5,6

Swedish welfare law mandates any professional to report to social

services any harmful domestic condition that may expose a child to

risks. For child maltreatment welfare, interventions involve out-of-

home care in foster families or residential care; such measures can be

voluntary (Social Service Act) or compulsory (Compulsory Care Act).

The incidence of out-of-home care for infants in Sweden during

the years 1998 to 2009 was 275.7 per 100 000, while incidences in

England, the United States, and Manitoba (Canada) were much higher:

696.4, 631.4, and 2913.1, respectively.1 For preschool children (0-6 y)

born in Sweden between 1992 and 1996, increased odds of out-of-

home care were associated with the mother giving birth in her teens,

single, less educated, unemployed, and with psychosocial adversity,

but not with being a second-generation immigrant.7

For Swedish children aged 1 to 6 years during the 1990s and early

2000s, trends in maltreatment indicated a decrease in parental reports

of severe child abuse, admissions for maltreatment or assault, violent

deaths, or adolescents reporting severe beating by parents.1 Yet, until

2009, little change was noted in rates of infant (aged 0-1 y) maltreat-

ment, out-of-home care, or deaths.1 However, this trend was broken

by a doubling of infant abuse diagnoses from the period 1997 to

2007 to 2008 to 2014.8

The following diagnoses, subdural haemorrhage (SDH), retinal

haemorrhage (RH), skull fracture, rib fracture, classic metaphyseal

lesions (CMLs), long bone shaft fracture, apnoea, and seizures, are

claimed to be specific for the diagnosis of abuse.9-15 However, the

scientific solidity of the SBS/AHT diagnosis has been questioned.16-21

A systematic literature review of the Swedish Agency for HealthTech-

nology Assessment and Assessment of Social Service (SBU) concluded

that there is limited scientific evidence to explain the triad or its com-

ponents (subdural haematoma, RHs, and encephalopathy) by isolated

shaking.22 Moreover, there is insufficient evidence on which to assess

the diagnostic accuracy of the triad in identifying SBS/AHT,

irrespective of presumed injury mechanisms.22 This systematic litera-

ture review has been criticized, commented on, and answered by the

SBU expert group.23-29 We have provided evidence of perinatal risk

factor profiles of infants with abuse diagnosis and SDH,30 rib, or long

bone fractures,31 risk profiles that are similar to those having a medi-

cal cause of SDH or fractures.

To our knowledge, out-of-home care, specifically among infants

aged 0 to 1 years, has not been studied in Sweden with respect to

medical diagnoses. It might be hypothesized that the observed

increase in the diagnosis of abuse is not real but due to an overdiag-

nosis of abuse (false positives).8,22,23 The objective of this study was

to analyse the following epidemiological aspects for out-of-home care

for infants:

• the incidence of entries in out-of-home care, overall and by medi-

cal diagnoses, prior to or at the time of out-of-home care;

• perinatal and parental factors associated with the infants' entry

into out-of-home care by medical diagnoses.

2 | METHODS

2.1 | Selection and description of participants

This is a nationwide population-based register study that includes

Swedish infants born between 1997 and 2014 with follow-up to

1 year of age, and their parents, utilizing the health registers at the

Swedish National Board of Health and Welfare32 and Statistics Swe-

den. The National Patient Register (NPR) covers in-patient care from

1997 to 2015 and specialized out-patient care (2001-2015). During

the study period, the NPR applied the International Classification of

Diseases (ICD-10).

A flow chart of the study design is presented in Figure S1. Out of

1 855 267 children born, 395 812 had an entry in NPR. From those, a

selection of 119 diagnoses was made (n = 182 974 children).8 For

analysis of perinatal and parental factors, four controls were selected

for each included infant; these were born the same year and had no

diagnoses in NPR during the first year of life.8 Information from the
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TABLE 1 Specified infant diagnoses (ICD-10) before or at time of out-of-home care (±15 d) according to the Social Service Act or
Compulsory Care of Young Persons Act by superficial body or head injury and fall accidents for children aged 0-1 y of age born in Sweden
1997-2014

Diagnosis

All (n = 782)
Superficial Body Injury
(n = 15)

Superficial Head Injury
(n = 52)

Fall
Accidentsa

n (%) n (%) n (%) n (%)

Problems Related to Social Environment/Upbringingb 273 (34.9) 2 (0.7) 5 (1.8) 17 (6.2)

Abuse diagnosis but neither subdural haemorrhage,

retinal haemorrhage, rib fracture, long bone fracture

70 (9.0) 4 (5.7) 2 (2.9) 6 (8.6)

Assaultc 13 (1.7) 2 (15.4) 1 (7.7) 0

Superficial injuryd

Superficial body injury or bruises 15 (1.9) 15 (100) 1 (6.7) 4 (27)

Burns 6 (0.8) 0 0 1 (17)

Head injuries, cranial, and CNS diagnosese

Superficial head injury 52 (6.7) 1 (1.9) 52 (100) 35 (67)

Subdural haemorrhage 63 (8.1) 0 2 16 (25)

Epidural haemorrhagef 6 (0.8) 0 0 2 (33)

Subarachnoidal haemorrhageg 9 (1.2) 0 0 2 (22)

Skull fracture 51 (6.5) 1 (2.0) 2 (3.9) 26 (51)

Cerebral contusion 29 (3.7) 0 2 (6.9) 24 (83)

Retinal haemorrhage 32 (4.1) 0 0 5 (16)

Acute life threatening events 33 (4.2) 1 (3.0) 0 1 (3)

Seizures 53 (6.8) 1 (1.9) 3 (5.7) 7 (13)

Fractures

Long bone fractureh 81 (10.4) 2 (2.5) 1 (1.2) 29 (36)

Rib fracture 34 (4.4) 0 1 6 (18)

Clavicle fracture 16 (2.1) 1 (6.3) 0 5 (31)

Others

Failure-to-thrive 70 (9.0) 0 1 (1.4) 4 (5.8)

Composite

Subdural haemorrhage + retinal haemorrhage 23 (2.9) 0 0 4 (17)

Subdural haemorrhage + retinal haemorrhage +

cerebral contusion

1 (0.4) 0 0 0

Subdural haemorrhage + skull fracture 12 (1.5) 0 1 (8.3) 4 (33)

Long bone fracture + rib fracture 19 (2.4) 0 0 6 (32)

Subdural haemorrhage + long bone fracture 8 (1.0) 0 0 2 (25)

Subdural haemorrhage + rib fracture 6 (0.8) 0 0 2 (33)

Subdural haemorrhage + long bone fracture + rib

fracture

5 (0.6) 0 0 2 (40)

Any: Subdural haemorrhage, retinal haemorrhage,

rib fracture, long bone fracture

182 (23.3) 2 (1.1) 6 (3.3) 67 (37)

Abbreviations: CNS, central nervous system; ICD, International Classification of Diseases.
aFall accidents from same level, while being carried, chair, or other furniture, involving bed, involving stairs and steps and unspecified.
bAbuse diagnosis (12), had skull fracture (2), clavicle fracture (1).
cMaltreatment syndrome (4), skull fracture (1), subdural haemorrhage (1), cerebral contusion (1), long bone fracture (1), rib fracture (1).
dNo case of black eye.
eNo case of cervical fracture, sprain and strain cervical spine, injuries of brain and cervical nerves and spinal cord at neck level.
fSkull fracture (3), subdural haemorrhage (3), convulsions (1), none subarachnoidal haemorrhage.
gSkull fracture (2), subdural haemorrhage (3), convulsions (1).
h40 were nonshaft long bone fractures.
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Swedish Medical Birth Register (SMBR) (1997-2014), Register of Chil-

dren and Young Persons Subjected to Child Welfare Measures, still

referred to as the Out-of-home Care Register (1997-2015), and Edu-

cational Register (Statistics Sweden) was linked with each personal

identity number.

Of the final sample, 1514 infants had an entry in the Out-of-home

Care Register (Figure S1).

To calculate the overall incidence of entries into out-of-home

care, the number of all infants that had an entry in the Register of Chil-

dren and Young Persons Subjected to Child Welfare Measures was

retrieved as aggregated data without personal identity number or link-

age to other registers within this study design (Figure S1).

2.2 | Outcome measures

Out-of-home care was defined as the first entry into the Out-of-home

Care Register and coded as a voluntary entry according to the Social

Service Act (chapter 6, §1) or compulsory entry according to the Com-

pulsory Care of Young Persons Act (§2, 3, and 6).

2.3 | Exposures

We selected a total of 51 diagnoses of abuse, adverse social and

parental circumstances, and specific diagnoses that might be

associated with infant abuse according to the literature

(Table S1).1,8,11,30,31,33 Only specific diagnoses of abuse, or adverse

social and parental circumstances preceding the date of first entry in

the Out-of-home Care Register or within 15 days after that date, were

categorized as exposure variables. Diagnoses of SDH, RH, rib fracture,

or long bone fracture were selected that are claimed to have the

highest positive predicative value for abuse, PPV of 0.69 for SDH,9

0.97 for severe RH,9 0.67 to 1.0 for rib fracture,10,15,34 and 0.57 for

long bone fracture.11 Those diagnoses were combined in different

categories and finally as one category, “SDH, RH, rib fracture, or long

bone fracture” (Table 1).

Incidences of out-of-home care were estimated for all infants and

following subcategories: (a) “Problems Related to Social

Environment/Upbringing”, (b) “Abuse diagnoses without SDH, RH, rib

fracture, or long bone fracture”, and (c) “SDH, RH, rib fracture, or long

bone fracture”.

To analyse differences in perinatal and parental characteristics, the

following categories of infants with entry into out-of-home care were

selected: (1) infants with any medical diagnosis, (2) infants with “Prob-

lems Related to Social Environment/Upbringing”, and (3) infants with

“SDH, RH, rib fracture, or long bone fracture”. These were compared

with the reference population (see Table 2). To analyse risk factors,

the categories “Problems Related to Social Environment/Upbringing”

and “SDH, RH, rib fracture, or long bone fracture” were compared

with out-of-home care children without those diagnoses (seeTable 3).

We defined the following perinatal (for the index pregnancy and

birth) and parental variables according to current knowledge:7,8,30,31

• Maternal and perinatal information: sex of infant; single/multiple

birth, term, or preterm born (<37 gestational week); small-for-

TABLE 3 Maternal and infant risk factors of out-of-home care for infants aged 0-1 y born in Sweden 1997-2014 by diagnosis category (1)
“Problems Related to Social Environment/Upbringing” and (2) “Subdural haemorrhage (SDH), retinal haemorrhage (RH), rib fracture, or long bone
fracture” with reference category not belonging to those categoriesa

Exposure

Problems Related to Social Environment/Upbringingb SDH, RH, Rib or Long Bone Fracturec

n = 262 n = 169

OR (95% CI) aORd (95% CI) OR (95% CI) aORd (95% CI)

Infant

Female 1 1

Male 0.91 (0.69-1.19) 0.93 (0.66-1.33) 1.45 (1.04-2.03) 1.60 (1.08-2.38)

Single birth 1 1

Multiple birth 0.94 (0.49-1.79) 1.08 (0.47-2.49) 1.63 (0.87-3.07) 1.84 (0.89-3.80)

Mother

Cohabiting 1 1

Single or other 1.29 (0.96-1.73) 1.44 (1.00-2.06) 0.48 (0.33-0.70) 0.49 (0.32-0.75)

Nonsmoker 1 1

Smoker 1.03 (0.70-1.43) 0.47 (0.30-0.75) 0.60 (0.37-0.96)

>9 y in school 1 1

≤9 y in school 0.93 (0.70-1.23) 1.24 (0.61-2.50) 0.47 (0.33-0.68) 0.63 (0.36-1.10)

Note. Crude (OR) and adjusted (aOR) odds ratios and 95% confidence intervals (CIs).
aInfant with entry in out-of-home with any medical diagnosis during infancy but not diagnoses of Problems Related to Social Environment/Upbringing and

neither any subdural haemorrhage, retinal haemorrhage, long bone fracture, rib fracture (n = 1070).
b11 out of 273 not included because concomitant diagnoses of subdural haemorrhage, retinal haemorrhage, long bone fracture, or rib fracture.
c13 out of 182 not included because of concomitant diagnosis of Problems Related to Social Environment/Upbringing or diagnosis of superficial injury.
dAdjusted for sex, multiple birth, family situation, maternal smoking, and mother's years in school.
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gestational age (SGA) (<2.5 percentiles); maternal body mass index

(BMI) at start of index pregnancy, defining underweight (BMI < 19)

or overweight (BMI ≥ 25); and maternal smoking in pregnancy

weeks 30 to 32.

• Sociodemographic information: mother married/cohabiting or sin-

gle living; maternal age <20, 20 to 34, >35 years; parity 1 and par-

ity 2+; maternal birth country, either the Nordic countries

(Denmark, Finland, Iceland, Norway, or Sweden) or outside these

countries; and highest level of education for mother and father at

time of birth of the index child as basic, secondary, or post-

secondary education.

2.4 | Statistics

Incidence proportion was calculated as cases per 100 000 infants. For

time trends, moving annual averages were estimated. Chi-square test

was used to evaluate linear trends (extended Mantel-Haenszel).

Median lengths of out-of-home care are presented with descriptive

statistics. Missing data were entered as a separate category within

each variable. Mantel-Haenszel chi-square test, two-sided, was

applied to assess differences between exposures and outcomes for

each of the three categories. Alpha level for statistical significance

was 0.05. Logistic regressions were used for risk factor analyses: We

present both crude odds ratios and odds ratios adjusted according to

current knowledge,6,7,18,19 with 95% confidence intervals (CIs).

The statistical software packages R version 1.2.1114 (figures) and

IBM SPSS 25�0 (chi-square and regression) (SPSS Inc, Armonk,

New York, IBM Corp) were used for statistical analyses.

2.5 | Ethics

The Regional Ethical Committee in Uppsala approved the study

(2014-11-19 no. 383). Register linkage was provided by the National

Board of Health and Welfare. This committee approved a waiver of

informed consent, considering that the research database contained

only coded data.

3 | RESULTS

During the study period, a total of 7455 infants born in Sweden

between 1997 and 2014 were enrolled in out-of-home care during

their first year of life. Of those, 77.8% had interventions according to

the Social Service Act and 22.2% according to the Compulsory Care

Act. The incidence proportion of out-of-home care of infants during

the study period was 402 per 100 000, with a statistically significant

increase from 328 in 1997 to 439 per 100 000 infants in 2014 (P <

0.001, chi-square for trend).

3.1 | Out-of-home care by medical diagnoses

In our sample, 782 of all infants in out-of-home care (51.6%) had

any of the 51 prespecified diagnoses (see Section 2—Figure S1 and

Table S1). The most common medical diagnoses were head

injury and craniocerebral conditions (41.9%, 328/782)

followed by fractures (16.9%, 131/782) and failure-to-thrive (9.0%,

9/782). Only few children in our sample of 782 had diagnoses

related to superficial injuries of the body (1.8%) or burns (0.8%)

(Table 1).

The most common category was “Problems Related to Social

Environment/Upbringing” (34.9%, 273/782), followed by “SDH, RH,

rib fracture, or long bone fracture” (23.3%, 182/782), and “Abuse

diagnosis without any diagnoses of SDH, RH, rib fracture, or long

bone fracture” (9.0%, 70/782); for single, isolated diagnoses, the fre-

quencies were long bone fracture (10.4%), SDH (8.1%), skull fracture

(6.5%), and RH (4.1%). By combination of diagnoses, there were few

children having both SDH and RH (2.9%) and only one had SDH, RH,

and cerebral contusion (0.4%).

A high proportion of infants with the diagnoses of head injuries,

cranial, or CNS diagnoses had reported fall accidents: SDH (25%), skull

fracture (51%), and cerebral contusion (83%). A high proportion of

fracture diagnoses had reported fall accidents: long bone fracture

(36%), rib fracture (18%), and clavicle fracture (31%). In the category

“SDH, RH, rib fracture, or long bone fracture,” 37% had a reported fall

accident. Few of the categories had a specific diagnosis of a superficial

injury; this was most frequently recorded for those in the “Abuse diag-

noses without diagnoses of SDH, RH, rib fracture, or long bone frac-

ture” category (8.6%). Infants with “SDH, RH, rib fracture, or long

bone fracture” were more often (47.3%, 86/182) enrolled in out-of-

home care under the Compulsory Care Act than infants with “Prob-

lems Related to Social Environment/Upbringing” (28.6%, 78/273)

(P < 0.001, chi-square).

Median ages at entry into out-of-home care for infants in “Prob-

lems Related to Social Environment/Upbringing”, “Abuse diagnoses

without SDH, RH, rib fracture, or long bone fracture”, or “SDH, RH, rib

fracture, or long bone fracture” were 1, 3.3, and 4 months,

respectively.

3.2 | Incidence and time trend by diagnosis category

The incidences during the study period for the out-of-home care cate-

gories “Problems Related to Social Environment/Upbringing,” “Abuse

diagnoses without SDH, RH, rib fracture, or long bone fracture,” and

“SDH, RH, rib fracture, or long bone fracture” were 14.8, 3.77, and

9.83 per 100 000, respectively. The annual incidence for “Problems

Related to Social Environment/Upbringing” remained stable during

the study period, whereas it increased for “Abuse diagnoses without

SDH, RH, rib fracture, or long bone fracture” (P value 0.002) and

“SDH, RH, rib fracture, or long bone fracture” (P value < 0.001) (chi-

square for trend); see Figure 1.

3.3 | Background factors associated with out-of-
home care

Table 2 shows the distribution of perinatal and parental factors in

our out-of-home care samples by the categories “Problems Related
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to Social Environment/Upbringing” and “SDH, RH, rib fracture, or

long bone fracture”, and an additional category, with children with

none of those. Compared with the reference population, children

in out-of-home care had a statistically significant higher proportion

of boys, being multiple born (4.9%-7.7% versus 2.8%), preterm

(17.1%-18.5% versus 5.5%), and SGA (5.2%-7.9% versus 2.1%).

Their mothers were more often primipara or multipara (4+ chil-

dren), young, underweight or overweight, smokers (18.2%-32.1%

versus 5.4%), single (27.2%-50% versus 5.8%), not Nordic-born

(11.7%-17.3% versus 8.7%), and less educated (≤9 y in school)

(29.0%-46.5% versus 8.7%); the latter was also for their fathers

(24.8%-38.6% versus 10.9%).

Table 2 shows that infants within the category “SDH, RH, rib frac-

ture, or long bone fracture” had a marked male preponderance

(62.7%) and multiple births (7.7%); their mothers were less often

smokers, more often living together, and had attended school for

more years than other mothers with infants in out-of-home care.

Compared with other infants in out-of-home care, infants in the

“SDH, RH, rib fracture, or long bone fracture” category had increased

odds of being boys (adjusted odds ratio [aOR] 1.60; 95% CI,

1.08-2.38) and had decreased odds of having a mother who smoked

(aOR 0.60; 95% CI, 0.37-0.96) and was single (aOR 0.49; 95% CI,

0.32-0.75) (Table 3).

4 | DISCUSSION

The overall incidence of out-of-home care for infants was 402 per

100 000 during the study period (1997-2014). For the category

“Problems Related to Social Environment/Upbringing”, the incidence

was 14.8 per 100 000, with no increase during this period; for cat-

egories “Abuse diagnosis without subdural haemorrhage, retinal

haemorrhage, rib fracture, or long bone fracture” and “SDH, RH,

rib fracture, or long bone fracture”, the incidences were 3.77 and

9.83 per 100 000, respectively, and both increased during the

study period. In the category “SDH, RH, rib fracture, or long bone

fracture”, 37% of the infants had a reported fall accident. Parents

of infants in the total out-of-home care sample had a typically

adverse perinatal and socioeconomic profile compared with the

population, while parents to infants in the “SDH, RH, rib fracture,

or long bone fracture” group were better educated, more often liv-

ing together, and the mothers smoked less than mothers of other

infants in out-of-home care.

The overall incidence of all infants with first entry into out-of-

home care, although increasing during the study period, was compara-

ble with that in Western Australia 1994 to 2005,35 slightly lower than

that in England 1995 to 2008, and higher than that in Denmark,

where the incidence has been declining.36

This is the first Swedish study addressing medical diagnoses and

out-of-home care among infants. Medical diagnoses were infrequent

among the total number of infants entered; 2.4% had diagnoses com-

patible with SBS/AHT criteria as SDH, RH, rib fracture, or long bone

fracture, and 0.9% had an abuse diagnosis without any of those

SBS/AHT criteria, similar to the proportions reported from Western

Australia31 and Manitoba.1

The high proportion (37%) of fall accidents among those having

SDH, RH, rib fracture, or long bone fracture is intriguing. Swedish

population data show that fall accidents, mostly with slight or

F IGURE 1 Trends in out-of-home care among infants born in Sweden 1997-2014 per 100 000 infants (moving annual average) by diagnosis
category: (1) “Problems Related to Social Environment/Upbringing” (problems related to social environment, negative life events in childhood,
other problems related to upbringing, related to lifestyle, to care-provider dependency, history of mental and behavioural disorders) (n = 273) (P
value 0.97), (2) “Abuse diagnoses without SDH, RH, rib fracture, or long bone fracture” (n = 70) (P value 0.002), (3) “SDH, RH, rib fracture or long
bone fracture” (n = 182) (P value < 0.001). P values are from chi-square test for linear trend. RH, retinal haemorrhage; SDH, subdural haemorrhage
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moderate trauma, are reported for 34% of all SDH diagnoses and for

71% of all long bone fractures.30,31 However, the diagnostic consider-

ations of abuse while parents have reported a fall accident cannot be

addressed by this study design. According to the Swedish SBS/AHT

guidelines from 2008, the triad is caused by abuse provided traffic

accident and fall from high altitude can be excluded.5

A maternal socioeconomic risk profile was evident for infants in

the “Problems Related to Social Environment/Upbringing” sample,

as previously reported for out-of-home care.7,35,37 This pattern

was, however, less pronounced for infants associated with

SBS/AHT criteria, who, surprisingly, had parents who scored better

for education, living together, and smoking. Biological risk factors

such as smoking,38 SGA,39 obesity,40 and prematurity39 are known

to be more prevalent among socioeconomically disadvantaged indi-

viduals, and socioeconomic factors are also associated with child

morbidity41 and child mortality.42 SGA and prematurity are associ-

ated with SDH,30 and in addition to these, obesity is associated

with infant metabolic bone disease.31 Thus, biological risk factors

might, at least to some extent, account for the relative overrepre-

sentation of low socioeconomic status in the SBS/AHT criteria

sample, compared with the reference population. There is also a

possibility of selection bias related to doctors' inclination to inter-

pret findings as being related to physical abuse among socially

underprivileged carers.43

Our finding of an increase over time in out-of-home care associ-

ated with SBS/AHT criteria is intriguing in view of the fact that infor-

mation about the dangers of shaking was introduced to parents

during the study period6 and parental reports of shaking decreased

from 18% in 2006 to 0% in 2011.8

The risk factors for infants in out-of-home care in association with

SDH, RH, rib fracture, or long bone fracture have similarities with pre-

viously reported risk factors for SBS/AHT, such as preterm,8,33 male

preponderance,9 and multiple birth.8,33,44 This might be interpreted

that having a boy, caring of a preterm, or having twins are potential

predictors of provoking violence. An alternative explanation is that

these characteristics are associated with medical conditions that pre-

dispose to the spontaneous occurrence of physical findings that are

also included in the SBS/AHT criteria. Given that only a small propor-

tion (1.8%) of the infants had superficial injuries of the body indicating

violence, it is possible that a considerable proportion of those infants

had such underlying medical conditions. This assumption is further

supported by the fact that diagnoses of SDH, long bone, and rib frac-

ture that were associated with abuse only constituted a minor part of

all those fractures found in the population, as shown in our previous

studies.30,31

Only one case had the triad (SDH, RH, and encephalopathy),

and rather few had a combination of diagnoses. The number of

infants with “SDH, RH, rib fracture, or long bone fracture” in this

study might be interpreted as correctly indicating infant abuse and

proper out-of-home care intervention, provided that the prevailing

SBS/AHT paradigm employs evidence-based practice.3,9-13,33 How-

ever, the scientific solidity of the SBS/AHT paradigm has been

challenged.17-22,45 Further, the claimed high predictivity of long

bone and rib fractures for diagnosing SBS/AHT11,12 has been chal-

lenged by previous reviews and described “to be of low quality

(high risk of bias)” because of circular reasoning.22

If the parents cannot provide a plausible trauma history that

explains the medical findings, this is believed33,46—but not scientifi-

cally verified22—to signify physical abuse, thus implying that the rea-

son for out-of-home care could have been based on overdiagnosis of

abuse in a substantial number of cases.

4.1 | Implications

Correct diagnosis of infant abuse comprises the ethical principles

of beneficence, nonmaleficence, and justice. Geographical differ-

ences in proportion of abuse diagnosis for SDH, rib fractures, and

long bone fractures may be due to differences in diagnostic prac-

tices and do raise the possibility of overdiagnosis.47-49 If wrongful

diagnostics and interpretations have been the reason for a decision

to refer to out-of-home care, the implications for a family that only

had been seeking health care for their infant are disastrous. This

study gives evidence that diagnoses within the SBS/AHT paradigm

constitute a considerable part of the diagnoses associated with that

part of out-of-home care that is based on medical diagnoses. With

respect to evidence-based practice, it is conceivable that the cur-

rent child protection policy in health care and the decisions made

by the social welfare and judiciary systems might have led to

infants being enrolled in out-of-home care that were wrongfully

classified as being abused. This risk calls for further investigations

including judiciary, medical, and social science competencies, exam-

ining each incident individually where AHT criteria have been the

reason for referral to out-of-home care.

4.2 | Strengths and weaknesses of the study

The strength of this study is the population design: The diagnoses

were retrieved nationally, on the basis of a uniform ICD-10 ver-

sion. The reference population was representative, containing

39.4% of all children born during the study period. The reliability

of the data drawn from the out-of-home care entries in the regis-

ter has previously been reported to be satisfactory.7 The validity of

the Swedish health registers is considered to be high, both with

respect to the SBMR50 and the NPR.51 However, the specific diag-

noses in this study have not yet been validated, and there are

probably hidden cases of bruises, for example. The ICD-10 does

not differentiate CMLs from other long bone fractures; this is also

a limitation of this study.

There are several other limitations and uncertainties in this study

that deserve attention. The Swedish Out-of-home Care Register does

not contain the actual causes for removing infants from their families;

thus, our derivation of specific medical diagnoses from the NPR may

not reflect the actual cause for out-of-home care. However, the

applied diagnoses SDH, RH, rib fracture, or long bone fracture were

recorded in accordance with stated knowledge,9-11,30 thus supporting

a causal inference.8
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A major limitation is the lack of access to clinical records for

assessment of medical diagnoses. When comparing the present

study with our previous studies on SDH26 and rib and long bone

fractures,27 there appears to be a certain degree of underreporting

of abuse diagnoses categories in previous studies that were based

on NPR: 63 versus 43 SDH, 81 versus 58 long bone fractures, and

34 versus 28 rib fractures. Whether an abuse diagnosis was made

but not registered, or whether factors not shown in the registers

have indicated abuse in infants with SBS/AHT criteria, remains

uncertain.

For maternal background, only information about the index

infant and parental education was used. Our analyses of socioeco-

nomic variables were limited to educational background and house-

hold status; we had no access to the Total Income Enumeration

Register.

5 | CONCLUSIONS

Diagnoses of SDH, RH, rib fracture, or long bone fracture constitute a

minor part of the overall sample of infants in out-of-home care but

have increased considerably over the recent years. Overdiagnosis of

abuse might be possible but cannot be ascertained by this study

design. Overdiagnosis of abuse is not according to the ethical princi-

ples of beneficence, nonmaleficence, and justice.
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