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Abstract

Objectives In the Netherlands, the Actuarial Risk Assessment Instrument for Youth Protection (ARIJ) is a widely used

safety and risk assessment instrument in child welfare, although little is known about its reliability. Therefore, this study

aimed to determine the reliability of the ARIJ by examining the inter- and intrarater reliability.

Methods For determining interrater reliability, professionals of two Dutch agencies (child and family support, n= 39 &

child protection, n= 24) and master students (n= 65) each rated a random selection of 4 out of 24 vignettes. The vignettes

were based on actual cases that were handled by the two agencies. For determining intrarater reliability, the professionals

rated four vignettes twice with an interval of at least 3 months. Three reliability measures were calculated for each of the

three samples: percent agreement, Krippendorff’s alpha, and Gwet’s Agreement Coefficient.

Results Overall, the items and outcome of the safety assessment instrument showed a moderate or higher than moderate

interrater reliability, and a substantial to almost perfect intrarater reliability. In general, the risk assessment items showed a

moderate interrater and a substantial-to-high intrarater reliability. The risk assessment outcome had a near perfect interrater

reliability and a substantial to almost perfect intrarater reliability.

Conclusions The outcome of both the safety and risk assessment of the ARIJ proved to be reliable and justifies the use of the

ARIJ in the Dutch child welfare by professionals with different levels of experience.
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Throughout the years, a large number of instruments for risk

and safety assessment have been developed to improve

decision making in child welfare. Nowadays, most child

welfare workers use one or more of these instruments to

guide their decisions on children’s current and future safety.

To draw conclusions on the quality of these instruments and

the decisions made therewith, research examining the

validity and reliability of instruments is needed. However,

risk and safety assessment instruments are frequently

implemented without proper empirical evaluation, both in

the Netherlands (Ten Berge, 2008) and internationally

(Knoke & Trocme, 2005), and thus limited knowledge is

available on instrumental validity and reliability (Barlow,

Fisher, & Jones, 2012). In the Netherlands, the Actuarial

Risk Assessment Instrument for Youth Protection (ARIJ;

Van der Put, Assink, & Stams, 2016) is a widely used

instrument for safety and risk assessment, and the number

of agencies using the ARIJ is increasing. However, there is

very limited well conducted research available about the

reliability of the ARIJ.

Since 2015, the ARIJ has been used in the Netherlands to

assess the immediate and future safety of children, taking

into account the different forms of child abuse and neglect.

In the assessment process, a child welfare worker first

determines a child’s immediate safety, guided by the ARIJ

safety assessment instrument. If immediate threats to the

child’s safety are assessed to be present, immediate mea-

sures to safeguard the child are taken. Examples of such

measures include a court judge enforcing a (temporary)

restraining order on an abusing caregiver, or placing a child

in out-of-home care. If legal measures are not deemed
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necessary, in-home protective measures could be taken to

ensure the child’s safety. If the immediate safety threats are

mitigated or if no immediate safety threats are assessed to

be present, the risk of future child maltreatment is assessed

with the ARIJ risk assessment instrument. This instrument

is actuarial in nature, meaning that the instrument calculates

the risk using a fixed algorithm after a child welfare worker

has scored all items (i.e., risk factors) of the risk assessment

instrument. Based on this estimated risk and the risk factors

assessed as present, interventions can be arranged to prevent

future harm to the child. Both the safety and risk assessment

instrument can be used in the initial assessment stage that

follows directly after the registration of a family or child

with a child welfare organization. In addition, the instru-

ments can be used for monitoring purposes during

treatment.

An instrument’s validity and reliability needs to be

assessed for evaluating its quality. Determining an instru-

ment’s validity involves examining whether an instrument

truly measures what it is supposed to measure, whereas

determining an instrument’s reliability involves examining

the consistency of the measurement. Reliability and validity

are related psychometric properties in the sense that relia-

bility is a condition for validity, but it is only one of a

number of necessary conditions. It should be stressed that

an instrument may be valid if it is reliable (Zhao, Feng, Liu,

& Deng, 2018). Specifically, a low reliability negatively

influences the validity by increasing measurement error. As

a result, an instrument with a low reliability cannot properly

distinguish between subjects (Kottner et al., 2011). There-

fore, both the validity and reliability of an instrument need

to be evaluated to determine and improve its quality.

An instrument’s reliability can be evaluated by compar-

ing ratings on the same cases by different raters (i.e.,

interrater reliability or consistency between raters) and by

comparing ratings by the same rater on the same case at

different times (i.e., intrarater reliability or self-consistency;

Gwet, 2014; Koo & Li, 2016). While interrater reliability of

safety and risk assessment instruments has been examined

to a limited extent in the past, studies on the intrarater

reliability of these instruments have not yet been performed.

Previous research on the interrater reliability of risk

assessment instruments showed mixed and inconclusive

results that range from very low to very high, and are

mostly expressed in a Kappa or correlation statistic (D’an-

drade, Austin, & Benton, 2008; Baird, Wagner, Healy, &

Johnson, 1999; Barber, Shlonsky, Black, Goodman, &

Trocmé, 2008; Bartelink, De Kwaadsteniet, Ten Berge, &

Witteman, 2017; Cash 2001; Knoke & Trocme, 2005).

Baird, Wagner, Healy, and Johnson (1999) specifically

compared the interrater reliability of an actuarial risk

assessment instrument to the interrater reliability of two

consensus based instruments, and found the former to be

more reliable. Risk assessment items that are more objective

and concrete (e.g., the age of a child) tend to have a higher

interrater reliability than more subjective items (e.g.,

determining whether a child was adequately supervised;

D’andrade, Austin, & Benton, 2008; Knoke & Trocme,

2005).

To our knowledge, only two studies examined the

interrater reliability of a child safety assessment instrument.

One study performed in the Netherlands showed a slight to

fair interrater reliability of the items of a Dutch safety

assessment instrument, and a moderate interrater reliability

of the safety outcome of that same instrument (Bartelink

et al., 2017). Orsi et al. (2014) examined the interrater

reliability of the items of several safety assessment instru-

ments, and found mixed interrater reliability of the items,

varying from slight to substantial. However, the results of

both Bartelink et al. (2017) and Orsi et al. (2014) should be

interpreted cautiously, as the results seemed to have been

negatively influenced by the “prevalence problem”. For this

reason, Orsi et al. (2014) do no draw conclusions on which

items of the safety assessment instrument they examined are

most reliable. This problem (also known as “kappa para-

dox” or “paradox of high agreement but low reliability”),

entails that reliability measures (e.g., Kappa, Krippendorff’s

alpha) are underestimated in case of a low or high item

prevalence (Cicchetti & Feinstein, 1990; Hallgren, 2012;

Lantz & Nebenzahl, 1996; Zhao et al., 2018). A low or high

item prevalence usually goes hand in hand with high

agreement between raters, because the variety in chosen

response categories is low. However, most reliability mea-

sures handle low variety incorrectly, and as a result, the

reliability measures falsely indicate a low reliability despite

a high agreement. In other words, the calculations of these

reliability measures do not adjust for low variance accord-

ingly, which causes the prevalence problem. Studies on

reliability of instruments used in child welfare may as well

have been influenced by this problem (D’andrade, Austin,

& Benton, 2008; Baird, Wagner, Healy, & Johnson, 1999;

Barber, Shlonsky, Black, Goodman, & Trocmé, 2008; Cash

2001; Knoke & Trocme, 2005), since Cohen’s kappa or

Krippendorff’s alpha were estimated in these studies. These

statistics were also estimated in the studies of Bartelink

et al. (2017) and Orsi et al. (2014).

The prevalence problem, and the statistics that may or

may not be influenced by it, have been widely discussed in

literature. Gwet (2002) formulated a possible solution to

this problem and developed an agreement coefficient

(Gwet’s AC) that should be robust to item prevalence.

Multiple studies in different research areas have indeed

demonstrated that Gwet’s AC is less influenced by item

prevalence than Cohen’s Kappa (see, for instance, Ait

Lbacha et al., 2017; Ko et al., 2013; Wongpakaran,

Wongpakaran, & Gwet, 2013; Zec, Soriani, Comoretto, &
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Baldi, 2017). Ait Lbacha et al. (2017) and Ko et al. (2013)

calculated Gwet’s AC and Kappa in their studies on the

agreement between different detection methods for an

infection in ruminants and the agreement between clinicians

observing pulse signs in stroke patients, respectively. The

main purpose of these studies was not to compare Gwet’s

AC and Kappa, but the results did show a faulty low kappa

in case of a low prevalence, whereas Gwet’s AC is stable

with varying prevalence rates. Wongpakaran et al. (2013)

and Zec et al. (2017) specifically compared the performance

of Gwet’s AC and Kappa using data on personality disorder

diagnoses and clinical trial quality assessments. Both stu-

dies revealed that Gwet’s AC is a more stable measure than

Kappa. Therefore, we decided to calculate Gwet’s agree-

ment coefficient to examine the reliability of the ARIJ

safety and risk assessment instruments. To produce a more

extensive overview of the reliability of both instruments,

Krippendorff’s alpha was also calculated, which is a fre-

quently used statistic in research on reliability (Feng, 2014).

This measure was proposed by Krippendorff as a “standard

reliability measure” (Hayes & Krippendorff, 2007). By

calculating both statistics, Krippendorff’s alpha’s robust-

ness to item prevalence could be compared to Gwet’s AC

robustness to item prevalence. This way, it is possible to

draw inferences on the reliability of the ARIJ using the

statistic that is least influenced by item prevalence, and

gives the most accurate depiction of reliability.

To examine the reliability of the two instruments in the

broadest possible sense, the reliability was established at

both the individual item and outcome level. Generally, the

reliability of instruments is often only determined at the risk

level and not at the item level (Orsi et al., 2014). However,

for making improvements to the instrument’s content, the

reliability of each item is essential. Items showing a low

reliability could be adjusted or may even be removed to

improve the instrument’s overall reliability, and possibly its

validity.

Additionally, the reliability of the two instruments was

determined for (vignettes of) cases that were handled by two

different agencies, because the ARIJ is used by different

agencies that all provide different types of child and/or

family care. Sutherland et al. (2012) showed that case

characteristics influenced the interrater reliability of risk

assessment judgments. Cases with moderate levels of risk

and of moderate complexity had a lower interrater reliability

than cases with high or low levels of complexity and risk.

By using cases from different agencies that differed in the

levels of complexity and risk in the current study, we could

explore the reliability of the ARIJ in different settings.

An unresolved issue is whether or not the reliability of a

risk assessment is influenced by characteristics of the rater.

Some studies on risk assessment instruments showed that a

rater’s experience can influence the rating (De Vogel & De

Ruiter, 2006; Quesada, Calkins, & Jeglic, 2014; Penney,

McMaster, & Wilkie, 2014), and the predictive validity of

that rating (Webster et al., 2006; Teo, Holley, Leary, &

McNiel, 2012). However, only one study showed that a

rater’s experience may influence the interrater reliability of

risk assessment judgments (Sutherland et al., 2012). Spe-

cifically, Sutherland et al. showed that the interrater relia-

bility was lower when professionals were less trained in

conducting assessments. In all these studies, a profes-

sionals’ experience with a specific instrument, experience

with risk assessment instruments in general, the extent to

which a professional has been trained in using these

instruments, and clinical experience have been oper-

ationalized in different ways. As the literature suggests that

rater experience may influence interrater reliability, the

present study also examined the influence of experience on

the interrater reliability of the ARIJ.

The central aim of this study was to examine the relia-

bility (i.e., the interrater and intrarater reliability) of the

items and the outcome of the ARIJ safety and risk assess-

ment instruments. This was examined by asking profes-

sionals of two different child welfare agencies as well as

master students to rate vignettes using the ARIJ. These

vignettes were based on real cases that were handled by the

two organizations. Besides this central aim, we compared

the reliability of structured clinical judgments of risk to

actuarially estimated risks, we examined the influence of

rater type and vignette type on the interrater reliability of the

safety and risk assessment outcome, and we examined

Krippendorff’s alpha and Gwet’s AC’s robustness to item

prevalence.

Method

Participants

Child and family support agency participants

Initially, 59 professionals volunteered to participate. In

total, 39 professionals (5 men, 34 women; Mage= 38.90

years, SD= 11.39; age range: 22–62 years) completed the

questionnaire at time 1. Additionally, 5 professionals partly

filled out the time 1 questionnaire and 15 professionals

never opened the questionnaire. Although five ques-

tionnaires were incomplete, we chose to retain these ques-

tionnaires in analyzing the interrater reliability. In this way,

we could determine the interrater reliability on as much

ratings as possible. However, the demographic character-

istics of these participants were not available. For the

intrarater reliability measures, these ratings had to be

excluded, because it is impossible to determine the relia-

bility with one measurement only. At time 1, 13% of the
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participants indicated that they had been trained in the ARIJ

safety and risk assessment, and 87% had used the ARIJ

between 0 and 5 times. The other 13% of the participants

had more experience with the instrument. On average, the

professionals had been working in their current position for

7 years (SD= 7.11; range: 1–25 years) and in child care in

general for 12 years (SD= 7.47; range: 1–25 years).

At time 2 (at least 3 months after time 1), a total of 32

professionals participated. The mean test–retest interval was

18 weeks (SD= 3.29; time range: 12.99–26.14 weeks). Of

the professionals, 3% indicated being trained in using the

ARIJ safety and risk instruments during the test–retest

interval, and as a result, 19% had been trained at time 2.

Approximately one third of the professionals (31%) indi-

cated that they had been using the instrument during the

test–retest interval. For each vignette, the participants were

asked on a 5-point Likert scale how much they remembered

from their time 1 participation. The participants indicated

that they partly recognized the vignettes from time 1 (M=

2.06; SD= 1.08; 1= I recognize the cases from time 1; 5=

I do not recognize the cases from time 1), that they did not

remember how they answered the items at time 1 (M=

4.03; SD= 0.70; 1= I remember my answers on the items

from time 1; 5= I do not remember my answers on the

items from time 1), and that they did not remember how

they had assessed the risk of future maltreatment at time 1

(M= 3.88; SD= 0.83; 1= I remember my answer from

time 1; 5= I do not remember my answer from time 1).

Child protection agency participants

In total, 24 participants (3 men; 21 women; Mage= 39.92

years; SD= 11.23; age range: 26–64 years), of the 36

professionals who were appointed for participation, com-

pleted the questionnaire at time 1. Additionally, 3 partici-

pants partly filled out the time 1 questionnaire. The answers

of these 3 participants were included in the data analysis,

but demographic characteristics of these participants were

not available. In this way, the interrater reliability could be

determined using as much ratings as possible. For the

intrarater reliability measures, the five incomplete ques-

tionnaires were excluded from the analyses. At the start of

this study, 88% of the professionals were trained in using

the instrument. Additionally, 63% of the participants had

been using the ARIJ safety assessment instrument for 2

years, whereas the other participants had used the instru-

ment for (at least) 1 year. The professionals had been

working in their current position for an average of 6 years

(SD= 6.07; range: 1–20 years) and in child care for 9 years

(SD= 6.55; range: 1–23 years).

A total of 19 participants completed the questionnaire at

time 2. The mean test–retest interval was 20 weeks (SD=

4.04; time range: 13.14–27.01 weeks). During the

test–retest interval, 5% of the professionals had been trained

in using the instrument. As a result, 94% of the profes-

sionals had been trained at time 2. All participants had been

using the instrument during the test–retest interval. The

participants indicated that they partly recognized the vign-

ettes from the first measurement (M= 2.56; SD= 1.04; 1=

I recognize the cases; 5= I do not recognize the cases), that

they did not remember how they had answered the items at

time 1 (M= 4.17; SD= 0.62; 1= I remember my answers

on the items from time 1; 5= I do not remember my

answers on the items from time 1), and that they did not

remember how they had assessed the risk of future mal-

treatment at time 1 (M= 4.17; SD= 0.51; 1= I remember

my answer from time 1; 5= I do not remember my answer

from time 1).

Master student participants

In total, 300 students were approached for research parti-

cipation. Of this group, 65 students (3 men, 62 women,

Mage= 24.77 years, SD= 3.70, age range: 21–46 years)

completed the questionnaire. Additionally, 17 students

partly filled out the questionnaire. The ARIJ instrument was

never used by 89% of the students and 75% had never

conducted a risk assessment. In total, 45% of the students

had worked in child care before, and for most students this

was in the form of an internship.

Procedure

Procedure child and family support agency

A call for research participation was placed on the child and

family support (CFS) agency’s intranet. The professionals

willing to participate contacted the researchers and received

a link to a digital online questionnaire. Three months after

completing the first questionnaire, the participants received

the link to the second questionnaire. In completing both

questionnaires, it was possible to pause and save the

questionnaire and continue at a later, more convenient

moment. The average time to fill out each of the digital

questionnaires was estimated to be one hour. The partici-

pants received a 20 Euro voucher after successfully com-

pleting both measurements.

Procedure child protection agency

The procedure was similar to the procedure described for

the child and family support agency, with the exception of

participant recruitment. Rather than letting professionals

volunteer to participate, several teams of child protection

(CP) workers were appointed to participate by the CP

agency.
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Procedure master students

Students enrolled in the Dutch Master’s Program Forensic

Child and Youth Care (2016-2017 and 2017-2018) at the

University of Amsterdam were approached via email for a

single research participation at time 1. The students who

volunteered rated four random vignettes using an online

questionnaire. Each student received a 10-euro voucher

after having completed the questionnaire.

Measures

ARIJ safety assessment instrument

The ARIJ safety assessment instrument was developed to

help determining immediate child safety (Van der Put,

Assink, & Stams, 2016). The instrument consists of eight

items, such as: ‘The child is (in immediate danger of) being

physically abused’ and ‘The child is (in immediate danger

of) being sexually abused’. When an item is considered to

be present, the child immediately needs to be safeguarded to

prevent harm. Each of the eight items can be responded to

with one of three categories: “Yes” (implying the threat

described in the item is present), “No” (implying the threat

described in the item is not present), and “Unknown”

(implying there is insufficient information available at time

of the assessment for a proper response). When at least one

of the items is answered with “yes”, the instrument con-

cludes that a child should be safeguarded immediately. If at

least one of the items is answered with ‘unknown’, the

instrument concludes that further information about the

child’s safety needs to be obtained as soon as possible.

When all items are answered with ‘no’, the instrument

concludes that there are no concerns about the child’s

immediate safety.

ARIJ risk assessment instrument

The ARIJ risk assessment instrument is an actuarial risk

assessment instrument that helps to determine the risk of

future maltreatment, taking into account the different forms

of child abuse and neglect (Van der Put, Assink, & Stams,

2016). The professional determines the presence or absence

of each risk factor that is measured in each item of the

instrument. Based on the responses to all items, the

instrument calculates the risk for future child maltreatment.

A “dynamic risk” is also calculated based on all the

responses to the items in which a dynamic risk factor is

measured. Both risks are expressed as low, medium, or

high. The participants in this study were not aware of both

actuarial risk outcomes, since these were calculated after

data collection. In total, the instrument comprises 31 items,

which are grouped in aspects of the current child safety

situation (9 items), risk factors (14 items), and experimental

items that are part of the instrument for research purposes (8

items). All items can be responded to with one of three

categories: “Yes” (implying that the risk factor is present),

“No” (implying that the risk factor is absent), and

“Unknown” (implying there is insufficient information

available at time of the assessment for a proper response).

The ARIJ risk assessment instrument usually does not

include a structured clinical judgment of risk. However, for

the purpose of this study we included a question in which

participants clinically assessed risk for future maltreatment

based on how they assessed the risk factors.

Vignettes

Child and family support vignettes

Twelve short anonymous vignettes were used. The vignettes

were clustered together in groups of four vignettes with

different kinds of child maltreatment. Each participant

received a randomly assigned group of four vignettes.

Additionally, the order in which the four vignettes were

presented to the participants was randomized. The vignettes

had been created and used in previous research by Bartelink

et al. (2017). The vignettes were based on real cases and

described a variety of family compositions, social back-

grounds, cultural backgrounds, problems (physical, sexual,

emotional abuse, and neglect), and severity levels. The

vignettes contained an average of 602 words (SD= 94;

range: 453–724). A fictional vignette, which is similar to the

vignettes used in this study, can be found in Supplementary

Appendix A.

For each vignette, the participants were asked to judge its

content on a 5-point Likert scale. Participants indicated that

the vignettes were similar to their cases in daily practice (M

= 2.41; SD= 0.98; 1= strongly resemble cases that I han-

dle in daily practice; 5= do not resemble cases I handle in

my daily practice), as severe as cases in their daily practice

(M= 2.85; SD= 0.73; 1=much less severe; 5=much

more severe), and included a similar amount of information

(M= 3.32; SD= 0.76; 1=much less information than in

my daily practice; 5=much more information than in my

daily practice).

Child protection vignettes

Short vignettes were constructed by removing unnecessary

information from twelve selected cases of the CP agency’s

official records. The vignettes contained an average of 609

words (SD= 94; range: 470–761). Each item of the safety

and risk assessment instrument was represented in at least

one vignette. The vignettes were read and checked by

professionals of the CP agency (other than the participants

Journal of Child and Family Studies (2019) 28:3533–3544 3537



in this study) to assure they were representative of their

daily practice. Since this agency usually handles more cases

with children in immediate danger, the vignettes for this CP

agency were expected to have a higher prevalence of the

safety assessment items than the CFS vignettes. Participants

indicated that the vignettes were similar to the cases in their

daily practice (M= 2.10; SD= 0.92; 1= strongly resemble;

5= do not resemble), as severe as their cases in daily

practice (M= 3.04; SD= 0.34; 1=much less severe; 5=

much more severe), and included a similar amount of

information (M= 2.72; SD= 0.74; 1=much less infor-

mation; 5=much more information).

Student vignettes

The students received four randomly assigned vignettes out

of the total of 24 vignettes that were used in this study. The

CP and CFS vignettes were equally distributed among

participants.

Qualtrics questionnaire

The questionnaire contained 4 out of 24 vignettes, and all

items of the ARIJ safety and risk assessment part of the

instrument per vignette. In a final question, all participants

were asked to clinically assess the overall risk of future

maltreatment for each vignette. At the first measurement, a

number of control questions were asked to the participating

professionals, for example about the similarity of the

vignettes to the cases in their daily practice. Items about

demographic characteristics and participants’ clinical

experience were only part of the questionnaire at the first

measurement. In the time 2 questionnaire, several control

questions were asked, such as whether participants

remembered their answers to the questions of the first

measurement. This question was asked to determine whe-

ther the results may have been influenced by recall bias. If

participants state that they clearly recall how they answered

the questionnaire at time 1, the intrarater reliability results

must be interpreted carefully.

Data Analysis

Interrater reliability

To determine the interrater reliability of the safety and risk

assessment items, three different statistics were calculated:

the percent agreement, Krippendorff’s α (with a bootstrap

confidence interval) and Gwet’s AC1 (with a 95% con-

fidence interval). First, the percent agreement was calcu-

lated to measure the actual agreement without corrections.

The percent agreement was determined by calculating the

mean of the percent agreement for the most frequently given

answer per vignette, which is in accordance with the method

of McHugh (2012). Since percent agreement does not cor-

rect for chance, this statistic usually is higher than the true

agreement (Feng, 2015; Hallgren, 2012). It can be assumed

that responding to the items is rather difficult for the par-

ticipants, as they need to decide on the presence or absence

of complex risk factors. Therefore, it is likely that partici-

pants sometimes guess the correct answer in responding to

items. Krippendorff’s α and Gwet’s AC1 were calculated to

adjust for this guessing. These statistics are suitable for

nominal data with multiple coders (Feng, 2015). Fleiss’

Kappa is also a frequently used statistic for nominal data

with multiple coders. However, the current study contains

data missing by design, as none of the vignettes was rated

by all the raters. It is therefore undesirable to calculate

Fleiss’ Kappa (Hallgren, 2012; Zapf, Castell, Morawietz, &

Karch, 2016).

There has been a great deal of discussion about reliability

statistics and their susceptibility to the prevalence problem

(Cicchetti & Feinstein, 1990; Gwet, 2002/2008; Feng,

2015). For this reason, the prevalence of each response

category of each item was calculated to examine its influ-

ence on Krippendorff’s α and Gwet’s AC1. With an item

prevalence around 50% (for an item with two response

categories), all statistics should perform alike (Gwet, 2008).

By calculating the four statistics (prevalence, percent

agreement, Krippendorff’s α, and Gwet’s AC1), the influ-

ence of the item’s prevalence on reliability estimates was

examined, and a comprehensive depiction of the interrater

reliability could be obtained. To determine the interrater

reliability of the risk assessment outcome, Gwet’s AC2 was

calculated instead of Gwet’s AC1, because the risk assess-

ment outcome is ordinal. The AC2 statistic corrects for

partial agreement, which occurs when comparing ordinal

variables (Gwet, 2008).

All interrater reliability analyses described above were

conducted separately for four groups; child and family

support professionals (CFS professionals), child protection

professionals (CP professionals), students who rated the

child and family support vignettes (CFS students), and

students who rated the child protection vignettes (CP stu-

dents). The ratings of the CP professionals, CFS profes-

sionals, and students were analyzed separately to explore

the influence of rater type on the interrater reliability.

Additionally, the vignettes for the two agencies were ana-

lyzed separately for the students to examine the influence of

vignette type on the interrater reliability.

Intrarater reliability

The intrarater reliability was determined for each item of

the safety and risk assessment by calculating percent

agreement, Krippendorff’s α (with a bootstrap confidence
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interval), and Gwet’s AC1 (with a 95% confidence inter-

val). The two ratings per participant (at time 1 and time 2)

were paired and analyzed as if there were two raters for a

vignette’s item (Gwet, 2014). Additionally, Gwet’s AC2

(with a 95% confidence interval) was calculated for the

ordinal risk assessment outcome. Finally, the prevalence

(i.e., the prevalence of each response category) was also

calculated for each item. These statistical analyses were

conducted for the CFS professionals and the CP profes-

sionals separately.

Overview reliability analysis

The statistical programs R (version 1.0.153) and SPSS

(version 24) were used to conduct the analyses. The R-

package irr (Gamer, Lemon, Fellows, & Singh, 2015) and

the kripp.boot package (Proutskova & Gruszczynski,

2017) were used to calculate Krippendorff’s α and its

confidence interval. To calculate Krippendorff’s α’s con-

fidence interval, 1000 bootstraps were performed. Gwet’s

R-script was used to calculate Gwet’s AC1 and AC2

(Gwet, 2017). The following guidelines were used for

interpreting the strength of Krippendorff’s α and Gwet’s

AC: 0.00–0.20= slight reliability, 0.21–0.40= fair relia-

bility, 0.41–0.60=moderate reliability, 0.61–0.80= sub-

stantial reliability, 0.81–1.00= almost perfect reliability

(Landis & Koch, 1977).

The reliability of structured clinical judgments of risk versus

actuarial estimated risks

The interrater reliability measures on the three risk assess-

ment outcomes (actuarial risk based on all risk factors,

dynamic actuarial risk based on the dynamic risk factors,

and risk based on structured clinical judgment) were com-

pared with each other by conducting t-tests on the risk

outcomes within each group. Additionally, the intrarater

reliability of the three different risk assessment outcomes

were compared with each other for both professional

groups. The R-script paired t-test for agreement coefficients

(Gwet, 2016) was used for all these tests.

The influence of rater type on interrater reliability of safety

and risk assessment outcomes

T-tests were conducted to compare the ratings by students

and professionals. By doing this, we were able to examine

the influence of rater experience on the interrater reliability

of the safety and risk assessment outcomes. The CFS stu-

dents were compared to the CFS professionals, and the CP

students were compared to the CP professionals. Similarly,

the R-script paired t-test for agreement coefficients (Gwet,

2016) was used for these tests.

The influence of vignette type on the interrater reliability of

the ARIJ

The comparison of the ratings by the CFS students to the

ratings of the CP students allowed us to examine the effect

of vignette type on the interrater reliability of the risk and

safety assessment outcomes. Again, the R-script paired t-

test for agreement coefficients (Gwet, 2016) was used.

Results

The main aim of our study was to determine the reliability of

the safety and risk assessment of the ARIJ. However, before

interpreting reliability estimates, the robustness of Gwet’s

AC and Krippendorff’s α to a low item prevalence was

examined to determine the most stable measure of reliability.

Supplementary Appendix B shows how Gwet’s AC and

Krippendorff’s α relate to each other across different per-

centages of agreements. Each figure of Supplementary

Appendix B represents a different fixed percent agreement.

All the interrater reliability outcomes from the current study

were included in these figures. In general, the figures reveal

that Gwet’s AC and Krippendorff’s α can be quite different

even though the percent agreement is very similar, and thus,

Gwet’s AC and Krippendorff’s α should also be very

similar. The figures with a fixed percent agreement between

60% and 90% show that Krippendorff’s α decreased when

item prevalence dropped below 20% or increased when item

prevalence reached above 80%. This indicates that Krip-

pendorff’s α is underestimated in case of a low or high item

prevalence. In contrast, Gwet’s AC shows only a slight

increase when item prevalence decreased or increased. An

example of the influence of item prevalence on Krippen-

dorff’s α and Gwet’s AC can be seen in item 4 of the safety

assessment instrument for the child and family support

vignettes. This item has a percent agreement of 94%,

whereas Krippendorff’s α is 0.02. Gwet’s AC1 does seem to

be in line with the percent agreement given that its value is

0.88 (see Supplementary Appendix C). Overall, Gwet’s AC

appeared to be a more stable measure than Krippendorff’s α.

For that reason, only Gwet’s AC was used when determin-

ing the inter- and intrarater reliability of the ARIJ instru-

ments. Refer to Supplementary Appendix C-H for a

complete overview of all the measures.

Interrater Reliability of the ARIJ Safety Assessment
Instrument

The interrater reliability of most safety assessment items

varied between moderate and substantial (AC1= 0.41–0.80;

see Supplementary Appendix C and D for all the interrater

reliability measures of the ARIJ safety assessment
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instrument for the four different groups). The items with the

highest interrater reliability were about child abduction and

honor-related violence (AC1= 0.70–0.94; item 4) as well as

domestic violence (AC1= 0.68–0.94; item 7), which had a

substantial to almost perfect reliability. The parental avail-

ability item (item 8) showed the lowest interrater reliability

(AC1= 0.12–0.46), which was slight to moderate. The

interrater reliability of the safety assessment outcome was

moderate to substantial (AC1= 0.40–0.68).

Interrater Reliability of the ARIJ Risk Assessment
Instrument

The interrater reliability of most risk assessment items varied

between fair and substantial (AC1= 0.21–0.80; see Supple-

mentary Appendix E and F for all the interrater reliability

measures of the risk assessment instrument for the four

groups). The item ‘the child is younger than 5 years old’ (item

30) showed the best interrater reliability (AC1= 0.91–0.97),

which was almost perfect. The item ‘caregiver has a history of

abusing a child’ (item 17) had the lowest reliability, which

was a slight interrater reliability (AC1= 0.12–0.18). The

actuarial risk outcome based on all risk factors showed a

substantial to almost perfect interrater reliability (AC2=

0.80–0.96). In contrast, the actuarial risk outcome based on

the dynamic risk factors showed a mixed interrater reliability

(AC2= 0.39–0.84), which was fair to almost perfect. Finally,

the clinical risk outcome displayed a moderate to substantial

interrater reliability (AC2= 0.56–0.62).

Intrarater Reliability of the ARIJ Safety Assessment
Instrument

Almost all safety assessment items showed substantial

intrarater reliabilities (AC1= 0.61–0.80; see Supplementary

Appendix G and H for the intrarater reliability measures of

the safety assessment instrument of the CFS vignettes and

CP vignettes). The items related to child abduction and

honor-related violence (AC1= 0.87 and 0.88; item 4) as

well as the domestic violence item (AC1= 0.84 and 0.85;

item 7) showed the highest intrarater reliability, which was

almost perfect. Finally, the items about physical abuse (item

1) and parental availability (item 8) showed moderate to

substantial (AC1= 0.41 and 0.61) and fair to moderate

intrarater reliability (AC1= 0.25 and 0.68). The intrarater

reliability of the safety assessment outcome was moderate

to substantial (AC1= 0.57 and 0.75).

Intrarater Reliability of the ARIJ Risk Assessment
Instrument

Almost all risk assessment items had a moderate to sub-

stantial intrarater reliability (AC1= 0.41–0.80; see

Supplementary Appendix G and H for the intrarater relia-

bility measures of the risk assessment instrument of the CFS

vignettes and CP vignettes). One item showed almost per-

fect intrarater reliability (AC1= 0.92 and 0.94) and asked

whether or not a child is younger than 5 years old (item 30).

Both the actuarial risk outcome based on all risk factors and

the actuarial risk outcome based on the dynamic risk factors

showed a substantial to almost perfect intrarater reliability

(AC2act= 0.80 and 0.93; AC2dynact= 0.62 and 0.82).

Finally, the intrarater reliability of the clinical risk outcome

was substantial (AC2= 0.66 and 0.79).

The Interrater Reliability of the Structured Clinical
Risk Outcome vs Actuarial Risk Outcomes

The interrater reliability of the actuarial risk including all

risk factors was higher than the clinical risk for three of the

four participant groups (CFS professionals AC2act= 0.84,

AC2clin= 0.56, t=−3.50, p= 0.005; CP professionals

AC2act= 0.95, AC2clin= 0.59, t=−6.00, p < 0.001; CP

students AC2act= 0.96, AC2clin= 0.62, t=−4.53, p=

0.001). Only the interrater reliability of the actuarial risk of

the CFS students (AC2= 0.80) was not significantly higher

than the clinical risk (AC2= 0.59; t=−2.02, p= 0.07).

Similarly, in three groups, the actuarial risk based on all risk

factors had a higher interrater reliability than the actuarial

dynamic risk (CFS professionals AC2act= 0.84, AC2dynact
= 0.39, t=−4.17, p= 0.002; CFS students AC2act= 0.80,

AC2dynact= 0.45, t=−2.1, p= 0.03; CP students AC2act=

0.96, AC2dynact= 0.72, t=−3.43, p= 0.006). For the CP

professionals, the interrater reliability of the actuarial risk

based on all risk factors (AC2= 0.95) was similar to the

dynamic actuarial risk (AC2= 84, t=−1.55, p= 0.15).

The dynamic actuarial risk has the same interrater reliability

as the structured clinical risk for most groups (CFS pro-

fessionals AC2dynact= 0.39, AC2clin= 0.46, t=−1.42, p=

0.18; CFS students AC2dynact= 0.45, AC2clin= 0.59, t=

−0.72, p= 0.48; CP students AC2dynact= 0.72, AC2clin=

0.62, t= 1.45, p= 0.17). Only for the CP professionals, the

interrater reliability of the dynamic actuarial risk (AC2=

0.84) was higher than the structured clinical risk (AC2=

0.59, t= 2.35, p= 0.04).

The Intrarater Reliability of the Structured Clinical
Risk Outcome vs Actuarial Risk Outcomes

The intrarater reliability of the actuarial risk based on all

risk factors was higher than the intrarater reliability of

clinical risk for both the CFS professionals (AC2act= 0.80,

AC2clin= 0.66, t=−2.21, p= 0.03) and the CP profes-

sionals (AC2act= 0.93, AC2clin= 0.79, t=−2.35, p=

0.02). Similarly, the intrarater reliability of the actuarial risk

was higher than the intrarater reliability of dynamic
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actuarial risk for the CFS professionals (AC2act= 0.80,

AC2dynact= 0.60, t=−2.73, p= 0.01) and the CP profes-

sionals (AC2act= 0.93, AC2dynact= 0.82, t=−2.04, p <

0.05). The intrarater reliability of the dynamic actuarial risk

was similar to the intrarater reliability of clinical risk for the

CFS professionals (AC2dynact= 0.60, AC2clin= 0.66, t=

−0.49, p= 0.62) and CP professionals (AC2dynact= 0.82,

AC2clin= 0.79, t= 0.40, p= 0.69).

Influence of Rater Experience on Interrater
Reliability of Safety and Risk Assessment Instrument
Outcomes

Overall, the reliability of ratings by students and profes-

sionals were comparable. Specifically, the interrater relia-

bility of the safety assessment outcome was similar for the

CFS vignettes (AC1stud= 0.49, AC1prof= 0.40, t= 1.45, p=

0.17) and the CP vignettes (AC1stud= 0.65, AC1prof= 0.68, t

=−0.25, p= 0.80). Additionally, the interrater reliability of

the actuarial risk was similar for students and professionals

rating both types of vignettes: CFS (AC2stud= 0.80, AC2prof
= 0.84, t=−1.48, p= 0.17) and the CP (AC2stud= 0.96,

AC2prof= 0.95, t= 0.60, p= 0.56). Similarly, the interrater

reliability of the dynamic actuarial risk was similar for stu-

dents and professionals who rated the CFS vignettes (AC2stud
= 0.45, AC2prof= 0.39, t= 0.59, p= 0.56). However, the

interrater reliability of dynamic actuarial risk for the CP

professionals was higher than for the CP students (AC2stud=

0.72, AC2prof= 0.84, t=−2.64, p= 0.02). The interrater

reliability of the clinical risk was similar for the students and

the professionals who rated the CFS vignettes (AC2stud=

0.59, AC2prof= 0.56, t= 0.43, p= 0.67) and the CP vign-

ettes (AC2stud= 0.62, AC2prof= 0.59, t= 0.28, p= 0.78).

Influence of Cases from Different Agencies on
Interrater Reliability of Safety and Risk Assessment
Instrument Outcomes

The interrater reliability of the safety assessment outcome

did not differ between the students who rated CFS vignettes

or CP vignettes (AC2cfs= 0.49, AC2CP= 0.65, t= 0.94, p

= 0.37). Similarly, the interrater reliability of all risk

assessment outcomes was similar for the CFS students and

the CP students: actuarial risk (AC2cfs= 0.80, AC2cp=

0.96, t=−1.76, p= 0.11), dynamic actuarial risk (AC2cfs
= 0.45, AC2cp= 0.72, t=−1.16, p= 0.27), and clinical

risk (AC2cfs= 0.59, AC2cp= 0.62, t=−0.18, p= 0.86).

Discussion

The results did not allow to draw a single firm conclusion

about the reliability of the safety and risk assessment

instruments of the ARIJ. First, the safety assessment items

showed in general a reasonable reliability. However,

intrarater reliability of the items was higher than the inter-

rater reliability of the items. The reliability of the safety

assessment items was mostly moderate (50%), substantial

(25%), or almost perfect (16%) between the raters, but

within the raters the reliability was mostly substantial (56%)

or almost perfect (31%). Both the intrarater and interrater

reliability of the safety assessment outcome was moderate

to substantial. Second, the interrater reliability of the risk

assessment items was lower than the interrater reliability of

the safety assessment items; only 43% of the measures on

the risk assessment items had a moderate interrater relia-

bility, 11% had a substantial interrater reliability, and 4%

had an almost perfect interrater reliability. Similar to the

safety assessment items, the reliability of the risk assess-

ment items was higher within the raters than the reliability

between the raters, since the intrarater reliability was mainly

moderate (50%) or substantial (35%). The interrater relia-

bility of the actuarial risk outcome was almost perfect, and

its intrarater reliability was substantial to almost perfect.

The reliability of the actuarial risk outcome was higher

than the reliability of structured clinical risk judgment. This

result supports the finding of Baird et al. (1999), who

showed that the actuarial risk assessment instruments had

the highest interrater reliability. The current findings expand

on prior work by showing that the intrarater reliability was

also higher for the actuarial risk than for the structured

clinical risk. The high reliability of the actuarial outcome is

likely due to the fact that the actuarial risk is based on the

total number of risk factors that are present in a case, and

therefore, differences on ratings of single risk factor do not

impact the actuarial risk to a substantial extent. However,

this advantage of an actuarial risk outcome appears not to

hold for the actuarial dynamic risk. The reliability of the

dynamic actuarial risk outcome was mostly lower than the

reliability of the actuarial risk. This difference in reliability

may be caused by three differences between the risk out-

comes. First, the dynamic actuarial risk is based on less risk

factors (13 risk factors) than the actuarial risk (23 risk

factors). Therefore, the differences in ratings of single risk

factors could make a greater impact on the dynamic

actuarial risk. Second, the dynamic risk factors are less

factual and may be less straightforward to answer (D’an-

drade, Austin, & Benton, 2008; Knoke & Trocme, 2005),

and therefore less reliable. In line with this, the highest

reliability was found for a static risk factor (i.e., the child is

younger than 5 years old). Finally, the distribution of low,

medium, and high risk in the actuarial risk outcome was

uneven; most ratings were high risk. Since most ratings

were high risk, it follows logically that the reliability is high

due to a low variety. Conversely, the dynamic actuarial risk

showed more variety in risk level, which may have caused a

Journal of Child and Family Studies (2019) 28:3533–3544 3541



lower reliability. Future research should examine what

causes this difference in reliability of the actuarial and the

actuarial dynamic risk. By knowing what causes this dif-

ference it may be possible to develop a reliable actuarial risk

based on only dynamic risk factors. A dynamic actuarial

risk could be particularly useful for child welfare services in

assessing changes in risk.

Both rater experience and cases from different agencies

did not affect the interrater reliability of the safety and risk

assessment outcomes. It is promising that the reliability of

the instruments was similar for cases from both agencies

and for professionals with varying levels of experience.

This may imply that the tools are usable in these different

circumstances. However, given the design of our study, we

should be careful with generalizing these results to the

influence of specific types of rater experience on the inter-

rater reliability. The two groups of students and profes-

sionals that we compared to one another in the current study

differ in their clinical experience. The professionals have far

more work experience in child welfare. The two groups of

professionals also varied in their experience, for example in

their experience with the ARIJ and the degree to which

professionals were trained in using the ARIJ. To specifically

determine the effect of types of experience on reliability,

further research should examine this in more detail.

Although we did not examine the effect of specific types of

experience on reliability, these results seem to be in contrast

with Sutherland et al. (2012), who found that lower levels of

specialist training negatively affected interrater reliability.

The influence of agency type or setting on the reliability

should also be considered in more detail in further research.

The fact that the reliability was similar in two different

settings may indicate that the instruments can be utilized in

both settings. However, it is essential to first evaluate the

validity of the instruments in these settings, before it can be

stated that the instruments are applicable in both child and

family support and child protection.

Gwet’s AC proved to be a more stable reliability measure

than Krippendorff’s alpha. Krippendorff’s alpha was inac-

curately low if the item prevalence was high or low,

whereas Gwet’s AC slightly increased when item pre-

valence was high or low. This result is in line with previous

studies showing that Gwet’s AC is the most stable measure

(Ait Lbacha et al., 2017; Ko et al., 2013; Wongpakaran,

Wongpakaran, & Gwet, 2013; Zec., Soriani, Comoretto, &

Baldi, 2017). Future research on the reliability of safety and

risk assessment instruments should carefully consider which

reliability measure(s) should be used, especially in case of a

low item prevalence. In specifically the latter case, Gwet’s

AC should be considered as a reliability measure, so that the

effect of item prevalence on reliability estimates can be

minimized.

Limitations and Future Research

Some shortcomings need to be mentioned. Although risk

levels varied in the original cases, the participants rated the

vignettes, especially the child protection vignettes, with a

high risk. As a result, there is insufficient variety in risk

levels, which may have caused an inflated reliability of the

actuarial risk. Further research should consider including

more cases with a low or medium risk. However, this may

entail that the cases will be more artificial, and it is

important to keep in mind that the eventual risk levels still

depend on how participants rate the risk factors.

Another important point is that a participant responding

to an item with ‘yes’ may differ more from a participant

responding to that same item with ‘no’ than from a parti-

cipant responding with ‘unknown’. Each item of the ARIJ

can be answered with the following response categories:

‘yes’, ‘no’ and ‘unknown’. Participants deeming a threat to

be present and participants deeming a threat to be absent

clearly disagree with each other, whereas a participant

responding with “unknown” may in reality have a tendency

towards ‘yes’ or ‘no’, but has reason to believe that insuf-

ficient evidence or information is presented for a ‘yes’ or a

‘no’. Since the response category ‘unknown’ is essential in

these instruments, there is, to our knowledge, no alternative

for the currently used method. As a result, the reliability

may have been underestimated in the current study.

Considering the statistical analyses, there are two pri-

mary limitations. First, the ratings, for both the inter-and

intrarater reliability, were clustered. For the interrater

reliability, each participant rated four vignettes, and for the

intrarater reliability, each participant rated four cases twice.

However, it was impossible to conduct multilevel analyses,

as our data consisted of nominal and ordinal variables

(intraclass correlations can only be calculated for con-

tinuous variables). Second, this study contained data miss-

ing by design for which it is not possible to correct (yet).

Another limitation is that the professionals only rated

vignettes of their own agency. Therefore, it remains

unknown how reliable the professionals rate vignettes of an

other agency. For this reason, we were also not able to

compare the ratings given by the professionals of both

agencies. Since this is a vignette study, we were concerned

about the ecological validity of our study. In an attempt to

make the safety and risk assessments as realistic as possible

in the sense that the assessments would closely resemble

assessments in clinical practice, the professionals only

assessed vignettes of their own company. If the profes-

sionals also rated vignettes of the other agency, much more

ratings, and thus participants are needed. In planning this

study, we assumed that it would not be possible to recruit

sufficient participants for doing this. Therefore, we decided
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to design the study with the best possible ecological

validity.

Despite these limitations, this study has some important

strengths. This is the first study that examined the intrarater

reliability of a safety and risk assessment instrument.

Additionally, multiple participant groups with varying

experience levels rated vignettes from two different agen-

cies. As a result, the reliability of the instrument was

examined in a variety of circumstances. Lastly, this is the

first study on the reliability of a safety and risk assessment

instrument using Gwet’s AC, and therefore avoiding the

prevalence problem.

The current findings on the reliability of the ARIJ

combined with findings of future studies on the ARIJ

validity should give further practical guidance on how the

safety and risk instruments can be improved. For example,

by adjusting or excluding items that negatively affect the

overall reliability and validity of the instrument. Based on

their reliability, the following items need improvement: the

safety assessment item related to parental availability (item

8), the risk assessment item related to a caregiver’s history

of abusing a child (item 17) and a caregiver’s perception of

the child as a problem (item 35).

In terms of reliability, the ARIJ safety assessment

instrument compares favorably to other child safety

assessment instruments, as a higher interrater reliability was

found for both the items (Orsi et al., 2014; Bartelink et al.,

2017) and the safety outcome of the ARIJ (Bartelink et al.,

2017). This justifies the usage of the ARIJ safety assessment

in practice. However, it is important to keep in mind that the

previous studies seem to be negatively influenced by the

prevalence problem, since they used Cohen’s kappa and

Krippendorff’s alpha.

The ARIJ risk outcome proved to be reliable in a variety

of circumstances, which justifies its use in practice and

holds promises for the future of risk assessment in child

welfare. On the other hand, as the items displayed a mixed

reliability, it is important to be cautious with the use of

ratings on risk factors in practice. When using the ARIJ risk

assessment instrument in practice, the focus should be on

the risk outcome. This is important as interventions should

be in line with the risk outcome, which is prescribed by the

risk-need-responsivity model (Bonta & Andrews, 2016).

Interestingly, the intrarater reliability of both instruments

was higher than its interrater reliability. In other words, the

instruments are rated more consistent within professionals

than between professionals. This result may imply that pro-

fessionals have their own consistent interpretation of the

items and the instrument, but that these interpretations differ

between professionals. Child welfare agencies should do

more to increase the consistency in judgments of profes-

sionals in their agency. One way to do this, besides

improving instruments, is by offering specialized training to

professionals. After all, Sutherland et al. (2012) already found

that specialist training improved the interrater reliability.
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