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Abstract
Background  Levels of aggression are high in residential settings for juveniles with Mild 
Intellectual Disability (MID). As a result, treatment is less effective, aggression causes 
injury, traumatic experiences and longer inhabitation for juveniles. Additionally, inpatient 
aggression has been linked to burnout and stress among group workers, which has negative 
consequences such as less job satisfaction or poorer work performance
Objective  Therefore, it is crucial to diminish aggressive incidents in these settings and to 
find a way for staff how to respond to aggression properly.
Methods  As there is no intervention method which tackles all of the referred problems 
efficiently, a new method Non-violent Resistance for MID was introduced into three res-
idential settings for juveniles with MID, in a quasi-experimental stepped wedge design. 
Reports of aggressive incidents were assessed seven times before, during and after the 
training in NVR-MID on group level. Multilevel analyses were carried out in order to 
assess the development of the aggressive incidents over time.
Results  Aggressive incidents decreased significantly in time during and after training in 
NVR-MID, this decrease is seen in all three institutions. Thus, regardless of resident’s age, 
gender or IQ, NVR-MID seemed successful in diminishing aggressive incidents. Further-
more, a significant interaction effect was found between institution and time, indicating 
that regardless if incidents of aggression were relatively high at baseline, decrease in inci-
dents was similar to institutions where incidents were relatively low on baseline.
Conclusions  Implementing NVR-MID into residential settings for juveniles with MID and 
comorbid behavioral problems might help to decrease aggressive incidents.

Keywords  Non-violent resistance · Residential care · Mild intellectual disabilities · 
Aggression
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Introduction

Although the average population of residential youth care settings varies in prevalence of 
comorbid psychopathology (such as anxiety, aggression or other psychopathology), a sub-
stantial part of the admitted juveniles have problems with their anger management (Liv-
ingston et al. 2010). Aggression directed at self or others seems to be the major reason for 
referral to inpatient mental health services (Cowley et al. 2005; Gardner and Moffatt 1990). 
About half of the juveniles in a residential institution have a (sub-) clinical level of aggres-
sive behavior (Wielemaker 2009). Additionally, in residential settings for juveniles with a 
mild intellectual disability are substantial levels of aggression and intimidating behavior on 
a daily basis (Crocker et al. 2006; Crotty et al. 2014; Emerson et al. 2001). Mild intellec-
tual disability (MID) is defined as having below average intelligence quotient (IQ) between 
50 and 70 (AmericanPsychiatricAssociation 2000). Additionally, when experiencing limi-
tations in their social adaptability juveniles with an IQ between 70 and 85 are also included 
in the definition MID (Zoon 2013). These limitations in social adaptability are found to be 
one of the explanatory mechanisms for externalizing and aggressive behavior (Van Nieu-
wenhuijzen et  al. 2009). Specifically, limitations in their social information processing, 
as it has been explained by the Social Information Processing Model (Crick and Dodge 
1994), might be a reason for problematic behavior (Van Nieuwenhuijzen et al. 2009). The 
researchers argue that social problem solving difficulties and response generation (e.g. gen-
erating a response in a new situation Van Nieuwenhuijzen et al. 2005, 2006)) were found 
to be an explanatory mechanism for externalizing and aggressive behavior in children with 
MID (Van Nieuwenhuijzen et al. 2009). The amounts of aggressive incidents reported in 
these MID-institutions are evidently higher than in institutions for juveniles with average 
intelligence (Embregts et  al. 2009). In these settings, aggressive incidents between the 
juveniles and between juveniles and the working staff are remarkably high (Zeller et  al. 
2012). Externalizing behavior in the research literature consist of disruptive, hyperactive 
and aggressive behaviors (Liu 2004), whereas aggression is defined as “behavior that is 
intended to harm someone physically or psychologically’’ (Tillaart et al. 2018). Up to 60% 
of juveniles make assaultive threats and attempts against other patients and staff (Pfeffer 
et al. 1985). In the past, the main reaction to aggression was setting rules and limits, con-
straints and sanctions all too often resulting in physical and spatial containment (James 
2011). However, instead of diminishing the aggression, aggressive incidents peaked, while 
a restrictive climate in the residential institutions arose. A negative, restrictive or closed 
group climate is defined by an (extreme) asymmetrical balance in power between group 
workers and juveniles, high levels of repression and lack of mutual respect (Van der Helm 
et al. 2009). Some elements of a restrictive climate, such as dependency (Van der Helm 
et al. 2009) and/or competition (Helm and Stams 2012) have been found to be associated 
with aggressive incidents (Ros et al. 2013). A restrictive climate subsequently hampers the 
development of children, since a negative influence on the treatment outcome has been 
demonstrated (Lipsey 2009; Parhar et al. 2008). Furthermore, aggressive incidents in resi-
dential youth care settings have negative consequences for the juveniles as well as for the 
group workers. Use of restrictive methods can cause injury, traumatic experiences and a 
longer inhabitation for the aggressive juvenile (Sukhodolsky et  al. 2005). Additionally, 
inpatient aggression has been linked to burnout and stress among group workers (Edwards 
and Miltenberger 1991; Hunter and Carmel 1992; Tenneij and Koot 2008). Consequences 
for group workers who have had to deal with aggression include: more difficulties with 
continuing work, less job satisfaction, more thoughts about job resignation, poorer work 
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performance and more absenteeism (Jackson et al. 2002). Therefore, it is important to pre-
vent aggressive incidents in residential settings and especially for juveniles with MID and 
find an appropriate way for staff to respond to aggression. However, different studies show 
that existing (evidence-based) interventions for juveniles with psychiatric problems need 
to be adjusted to have the same effect for juveniles with psychiatric problems and MID (de 
Wit et al. 2011; Kazdin 2005; Sanders et al. 2004; Schudrich 2012).

An alternative method to deal with aggressive behavior is adopting a non-restrictive 
attitude, as is promulgates in Non-violent resistance (NVR). NVR is based on the philoso-
phy and methods that were used by Gandhi and Martin Luther King in their social-polit-
ical struggle and originates from the method ’Non-violent Resistance: A New Approach 
to Violent and Self-Destructive Children’, which the Israeli psychologist Haim Omer, and 
others, developed (Omer 2004). Omer’s method primarily focuses on changing the behav-
ior of the caretaker instead of that of the juvenile and aims to decrease problematic behav-
ior by restoring the struggling relationship between juvenile and caretaker. NVR is a sys-
tematic approach to help caregivers, such as parents, teachers and staff of mental health 
care facilities, cope with juveniles’ problematic behavior. This is done in a non-violent and 
non-escalating way, for example through “announcements”, “sit-ins” and “reparation acts”. 
To illustrate, the latter are interventions in which the juvenile is explicitly given the oppor-
tunity to fix caused harm through apologizing or literally restoring damage, such as replac-
ing broken goods (Omer and Lebowitz 2016). NVR was initially developed to support 
parents of children with behavioral problems. Parents were trained to adequately respond 
to their child’s unwanted behavior and to increase positive parent–child interaction within 
the family environment (Omer and Lebowitz 2016). In this form, NVR has proven to be 
effective in reducing juveniles externalizing (Van Holen et al. 2016; Weinblatt and Omer 
2008) and internalizing symptoms (Van Holen et al. 2016), escalations between child and 
parent (Weinblatt and Omer, 2008), and helplessness and stress on the side of the parents 
(Van Holen et al. 2016; Weinblatt and Omer 2008). NVR could possibly also contribute to 
impressive treatment results in residential youth care. An adaptation for the application in a 
residential setting was developed in order to ensure a better fit (Goddard et al. 2009). Since 
group workers, in the same way as parents, can find themselves in a struggling relationship 
with the institutionalized juveniles (Natta et al. 1990; Patterson and Forgatch 1985). The 
first results of the adaptation for the residential setting appear to be promising and show 
that staff members are positive about the training in NVR and report feeling more relaxed 
(van Gink et al. 2018a, b). The researchers expected aggressive incidents to decrease after 
implementing NVR, also based on theoretical models that view the emergence of aggres-
sive behavior as a transactional process (Fontaine and Dodge 2009; Sameroff 2009), where 
the interaction between the patient’s behavior and the environment potentially leads to vio-
lence and aggression. When embedding this theory into NVR, it could be expected that in 
case the environment would be more friendly towards the patients (due to the de-escalating 
attitude of group workers), the aggression of admitted juveniles would decrease. However, 
a recent study on the relationship of NVR and aggressive incidents in the residential set-
ting shows that number of incidents do not change after implementing NVR (van Gink 
et al. 2018a, b). However, the researchers argue that numbers might not be representative 
of the actual aggressive incidents due to major transformations of the institutions them-
selves regardless of the NVR method (van Gink et al. 2018a, b). Thus, further research on 
that matter is very much needed required.

Considering the high prevalence of MID in residential settings generally, the necessity 
to meet the need of this target group and the promising results of NVR in different settings, 
the residential NVR method was additionally adjusted for the work with juveniles with 
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MID (Haspels et  al. 2017). To give some examples, interventions as the announcement 
were adjusted, wherein the message for the juvenile was made more visual, compared to 
the regular NVR version. Furthermore, the adaptation for MID implies that group work-
ers use clear and concise language when addressing the juveniles. Subsequently, the NVR 
adaptation for MID, abbreviated with NVR-MID, has been implemented in three different 
residential settings in the Netherlands recently. This study evaluates whether the method of 
NVR-MID is successful in decreasing the number of aggressive incidents reported in the 
residential settings for juveniles with MID. The hypothesis is that training of staff in NVR-
MID would lead to a decrease in aggressive incidents over time.

Method

Design

The data were part of a larger longitudinal effect study on NVR-MID. The study was 
approved by the Medical Ethics Committee of the VU medical Centre of Amsterdam 
(2015.344). Data collection started in August 2016 and ran until September 2018. As ran-
dom allocation to different conditions was not desirable, a quasi-experimental design was 
used. As the NVR-MID training for staff was introduced on group level in different stages, 
a stepped–wedge design was used (Brown and Lilford 2006; Campbell and Cook 1979). 
This design knows several advantages: (1) It is a good choice when implementation in dif-
ferent clusters would be logistically difficult (Brown and Lilford 2006); (2) it is considered 
as more ethical if the implementation is thought to do more good than harm, because there 
is no control group which does not get the intervention (Brown and Lilford 2006); (3) the 
stepped wedge design provides the opportunity to measure possible effects of time of the 
intervention and to investigate the effects of underlying temporal changes (Brown and Lil-
ford 2006).

In this case there were three phases: (1) 3–0  months before NVR-MID training, (2) 
3–9 months during NVR-MID training and (3) 3–6 months after NVR-MID training. Each 
phase was introduced at the sites at a different time-point, so each cluster could function 
as its own control group, see Table 1. In this study site 1 forms the first cluster with two 
units. Site 2 forms the second cluster with four units. And finally, site 3 forms the third 
cluster with four units. In addition, due to the repetitions of pre- and post-measurements in 
different time periods, a possible influence of any outside events, such as Christmas or the 

Table 1   Training of staff in NVR-MID and measurement-points of aggressive incidents at the three residen-
tial sites in a quasi-experimental stepped wedge research design
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holiday period, are more easily detected and could therefore be accounted for. There were 
two pre-training measurements (T0, T1), three during-training measurements (T2, T3, 
T4) and two post-training measurements (T5, T6). The training of staff in the NVR-MID 
method covered a total of 9 months (T2, T3, T4).

Participants

A total of 128 juveniles1 of the three residential youth care settings for juveniles with MID 
and behavioral and/or psychological problems participated (N = 128). Informed consent 
was obtained from all individual participants included in the study. Total mean age and IQ 
were expected to be different between the three sites. Age at the first measurement point 
(T0) ranged from 9 to 50 years old (Mean = 16.52, SD = 5.1). IQ ranged from 42 to 103 
(Mean = 63.49, SD = 13.3). Information on the participants’ IQ score was obtained through 
the records. In most cases participants had a valid IQ (e.g. measured through one of the 
commonly used intelligence tests such as the Wechsler Intelligence Scale for Children-III 
(WISC; (Wechsler 1949)). In these cases that IQ score was used. If participants did not 
have a valid IQ, institutions were asked to collect new information on IQ. In most cases 
this was done by the institution. If institutions were not able to collect the data on a short 
notice, a shortened version of the WISC was done by one of the research assistants. The 
shortened version of the WISC consists of the two sub-tests Vocabulary and Block Pat-
terns and gives a good and reliable indication of the total IQ (Legerstee et al. 2004). This 
version was used in 5 cases. 64 clients (50%) were admitted to a specialized youth care 
setting aimed at MID and treatment for severe behavioral problems. 39 clients (30, 5%) had 
besides their MID also physical impairments, and 25 clients (19, 5%) were admitted to a 
unit with MID facilities and comorbid problems, such as ADHD.

Site 1

Site 1 was located in a rural area of central Netherlands and was intended for clients with 
mild to moderate IDs. Clients often stayed here for a long period of time or even lived there 
permanently. Parents were committed and intertwined with the treatment.

Site 2

Site 2 was located in the southern Netherlands in a more urban environment. This site 
was aimed for clients aged from 6 to 21 years with MID and other comorbid psychiatric 
problems, such as autism, ADHD and/or emotional problems. Some of the clients also had 
physical impairments, such as being in a wheelchair.

Site 3

Site 3 was located in a northern part of the Netherlands in a rural surrounding and 
was aimed for clients between 12 and 23 years old, having severe behavioral problems 
besides their MID. Most clients were placed here because of a decision of the youth 

1  The definition of the term juvenile in our study is based on their mental age, rather than their actual age.
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care system or because parents could not handle the situation with their child at home 
anymore.

For a detailed overview of the 3 sites and the participant characteristics see Table 2.

Procedure

The residential settings were approached for the research project by researchers of the 
VUmc. A research assistant explained the aim of the study to the juveniles at the youth 
meeting in the ward. If the juveniles were above 16 years, they were allowed to give 
their consent by signing the consent form themselves. For juveniles between 16 and 
12, their parents or legal guardians had to give consent as well and for juveniles under 
12 years only parents/legal guardians had to give consent.

Staff was trained in NVR-MID by highly experienced trainers with a standardized 
manual (Haspels et  al. 2017). The training consisted of three full training days (two 
days at the start of the training and one day at follow-up to complete the training), in 
which the principles and interventions of NVR-MID were explained theoretically and 
practiced hands-on. Every 10 weeks there were three additional supervision meetings 
where an expert in NVR-MID could give feedback on certain situations participants 
brought back from the work floor. In this way the method was evaluated and discussed 
with case descriptions and role-playing games based on staff members’ daily work. 
The supervision meetings had two purposes; one was to embed the method in the daily 
work more easily; the other concerned implementation fidelity by supervisors ensuring 
that NVR-MID had been implemented in the daily work routine appropriately.

The settings were asked to provide information on aggressive incidents that had 
taken place during the study period. We received a data file wherein all aggressive 
incidents (verbal and physical) were reported by group leaders per unit. Besides the 
number of incidents, we also received a short description of the incident (e.g.: “Boy 
was asked to leave the room. Even after several attempts he refused to go upstairs. Ulti-
mately he was forced to leave the room, which led to an escalation.”). Two research-
ers coded the aggressive incidents independently of one another. The coding included 
reading the data files and identifying whether the incidents had led to an escalation or 
not. All aggressive incidents that had led to an escalation where included in this study.

Table 2   Number of participants N, gender male/female, mean age and mean IQ and corresponding standard 
deviations (SD) and the distributions of juveniles per sector per Site

N Gender M/F Mean Age 
(SD)

IQ (SD) Specialized 
youth care 
and MID

MID plus 
physical 
impairment

MID and mild 
comorbid 
psychiatric 
problems

Site 1 12 6/6 24.9 (10.42) 49.14 (5.14) – 7 (58.3%) 5 (41.7%)
Site 2 52 26/26 16.15 (4.14) 61.52 (12.16) – 32 (61.5%) 20 (38.5%)
Site 3 64 29/35 15.25 (1.81) 76.86 (7.26) 64 (100%) – –
Total 128 61/67 16.52 (5.1) 63.49 (13.3) 64 (50%) 39 (30.5%) 25 (19.5%)
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Instruments

Reports of aggressive incidents per unit were assessed 7 times in total, 2 times before, 3 
times during and 2 times after NVR-MID training of staff. Assessment was done via the 
Dutch incident registration system MIC (Melding Incident Client). Whenever an aggressive 
incident had taken place, group workers had to report the aggressive incident in a digi-
tal system, describing the nature of the incident (verbal, physical) and what had happened 
precisely. In this study we explored the incidents that had led to an escalation, e.g. physi-
cal restrainment or separation of the client. We made this decision because NVR-MID is 
especially aimed at avoiding escalations. Per unit, the number of aggressive incidents were 
collected monthly over the entire study period. They were correlated with all admitted 
juveniles per unit, resulting in the same number of aggressive incidents for all juveniles per 
unit. Conclusions can be drawn on group level rather than on individual level. Finally, they 
were averaged and correlated with each three-monthly measuring moment, see Table 3.

Implementation Fidelity

Fidelity of the implementation of the method NVR-MID was measured with a question-
naire “Reaction to Unacceptable Behavior—Inventory” (short: RUBI-NL) (Visser et  al. 
2019). The RUBI-NL consists of 17 items, the questionnaire should be administered indi-
vidually, is suitable for repeated measurements, and is intended for (mental health care) 
professionals working in a residential setting. While filling out the questionnaire, the 
respondent is instructed to keep a serious and difficult incident that had happened on the 
ward during the previous two weeks in mind. For each item, the respondent can indicate 
on a five-point scale how likely it is that a certain approach would have been used by the 
respondents’ colleagues. A higher score indicates a good implementation level of the 
method NVR-MID, because it demonstrates that staff is working in a NVR inspired way. 
This instrument has been developed for this particular purpose by the authors.

Demographic Measures

Knowledge about age, gender and IQ was acquired through the sites. In order to map the 
seriousness and nature of the psychological problems among the juveniles, the Brief Prob-
lem Monitor [BPM, (Achenbach et al. 2011)] was used, which is the abbreviated version 
of the Child Behavior Checklist [CBCL, (T. M. Achenbach, 1991)]. The BPM consists of 

Table 3   Overview of each 
measurement-point and its 
corresponding range of three 
months wherein aggressive 
incidents were reported

Measure-
ment-point

Site 1 Site 2 Site 3

T0 Aug.–Sept. ‘16 Nov.’16–Jan. ‘17 Feb.–Apr. ‘17
T1 Nov.’16–Jan. ‘17 Feb.–Apr. ‘17 May–Jul. ‘17
T2 Feb.–Apr. ‘17 May–Jul. ‘17 Aug.–Oct. ‘17
T3 May–Jul. ‘17 Aug.–Oct. ‘17 Nov.’17–Jan. ‘18
T4 Aug.–Oct. ‘17 Nov.’17–1 ‘18 Feb.–Apr. ‘18
T5 Nov.’17–Jan. ‘18 Feb.–Apr. ‘18 May–Jul. ‘18
T6 Feb.–Apr. ‘18 Apr.–Jul. ‘18 Aug.–Oct. ‘18
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19 items of emotional and behavioral problems and is administered by a group leader for 
each juvenile individually. Examples of items are "argues a lot" or ‘’impulsive or acts with-
out thinking’’. All items can be answered with 0 = Not true, 1 = somewhat true or 2 = Very 
true. An overview of the average BPM scores before, during and after NVR-MID training 
per site can be seen in Table 4.

Analyses

To analyze and answer the research questions we used SPSS (IBM, SPSS Statistics 21). 
First, descriptive analyses were carried out to create an overview of the participants’ back-
ground characteristics.

Primary Analyses

Linear mixed model analyses were performed on site level to examine the relation between 
the NVR-MID training and aggressive incidents over time. To test whether NVR-MID was 
related to a change in aggressive incidents over time, the main effect of the fixed factor 
time (within-subject: T0–T6) was studied. Residential setting (between-subject: Site 1, Site 
2, Site 3) was added as a fixed variable to the analyses, so that differences between the resi-
dential youth care settings could be accounted for. The interaction between time and resi-
dential setting was studied to test whether the relation between NVR-MID and the change 
in aggressive incidents over time was different for the three residential youth care settings. 
There were no missing data as the design used mean scores.

Post‑hoc Analyses

Results were further explored with post-hoc analyses. Significant main effects were 
explored with pairwise-comparison tests with a Bonferonni correction. Significant interac-
tions were further explored with one-factor ANOVAs.

Effect Size

To understand the possible differences between before and after NVR-MID training, first a 
paired samples t-test was performed, and next, the corresponding Cohen’s d and its effect 
size r were calculated.

As we wanted to understand whether the potential change of aggressive incidents could 
be attributed to the implementation of NVR-MID specifically, we calculated the score of 
implementation fidelity (IF) with the RUBI–NL and compared the scores before, during 
and after the NVR-MID training with conducting a one-way between group ANOVA.

Table 4   Means and standard 
deviations of brief problem 
monitor (BPM) scores per 
residential site before, during and 
after NVR-MID training

BPM Pre (T0, T1) During (T2, T3, T4) Post (T5, T6)

Residential Site M (SD) M (SD) M (SD)
Site 1 15.7 (7.01) 18.8 (6.33) 16.6 (7.6)
Site 2 15.4 (6.7) 14.9 (8.8) 12.3 (6.5)
Site 3 16.6 (6.4) 13.7 (7.3) 17.9 (6.5)
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Exclusion Criterion

We did not exclude participants with IQ scores below 50 (N = 11) and above 85 (N = 3) 
beforehand. We argued that ecological validity would be enhanced if we proceeded from 
the real scenario on the wards, where different juveniles with a broader range of IQ scores 
were admitted. Also in our study we worked with mean scores of aggressive incidents, 
rather than individual scores.

Results

Descriptive Analyses

To test whether the 3 sites varied in terms of age, IQ and gender of the participants, three 
one-way between group ANOVAs were conducted. There was a significant difference in 
terms of age between the sites (F2, 125) = 0.138, p > 0.01. Post hoc comparison using LSD 
indicated that mean age of site 1 (M = 24.92, SD = 10.4) was significantly higher compared 
to site 2 (M = 16.15, SD = 4.1) and site 3 (M = 15.25, SD = 1.8). Site 2 and 3 were not signif-
icantly different from each other. In terms of IQ there was a significant difference between 
the sites (F2, 62) = 17.69, p > 0.01. Post hoc comparison using LSD indicated that mean 
IQ of site 1 (M = 49.14, SD = 5.1) was significantly lower compared to site 2 (M = 61.52, 
SD = 12.2) and site 3 (M = 76.86, SD = 7.3). IQ at site 2 was significantly lower compared 
to IQ at site 3. The sites did not differ significantly in terms of gender (F (2, 125) = 0.13, 
p = 0.87) or problem behavior (F (2, 58) = 0.17, p = 0.83) of the participants.

Preliminary Analyses

The total amount of aggressive incidents was calculated per unit per month. In order to 
correspond with the seven measurement points used in this study (T0–T6), we averaged the 
three-months-range of aggressive incidents corresponding with its measurement point. We 
did so for the whole sample and each site separately. The seven measurement points were 
translated into three time points, related to the NVR-MID training: Before (T0, T1), during 

Table 5   Number of mean aggressive incidents and its corresponding standard deviations (SD) calculated 
per measurement-point for the whole sample (mean total) and each residential site separately

* Measurements are averaged as follows: Before NVR-MID = T0, T1; During NVR-MID = T2, T3, T4; After 
NVR-MID = T5, T6

T0 T1 T2 T3 T4 T5 T6

Site 1 42.6 (32.9) 37.8 (25.7) 27.1 (14.9) 37.5 (27.8) 24.5 (15.4) 24 (12.3) 30.5 (15.4)
Site 2 21.5 (12.6) 18.4 (5.4) 10.2 (7.2) 13.4 (9.0) 11.3 (8.9) 13.6 (8.6) 5.8 (3.3)
Site 3 25.2 (16.9) 9.7 (6.2) 12.1 (8.9) 10.6 (7.9) 11.8 (3.9) 17.5 (6.5) 1.9 (1.3)
Mean total 25.4 (18.4) 16.7 (12.8) 12.8 (10.2) 14.7 (14.2) 12.9 (9.0) 16.4 (8.8) 6.7 (10.1)

Before* During* After*
Site 1 40.2 29.7 27.2
Site 2 19.9 11.6 9.7
Site 3 27.2 9.7 9.7
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(T2, T3. T4) and after (T5, T6) NVR-MID training (Table 5). For full clarity we carried 
out all analyses with these three time points only.

Hypothesis Testing

There turned out to be a significant main effect of the factor time on aggressive incidents 
(F(6, 762.97) = 54.73, p > 0.01). The number of aggressive incidents changed significantly 
over time.

Accounting for Residential Setting

To fully answer the research question whether the NVR-MID training was related to a 
change in aggressive incidents over time, the factor site was added as a covariate to the 
linear mixed models’ analyses. This was done so that possible differences between the 3 
sites regarding aggressive incidents in general (main effects) and how aggressive incidents 
changed over time (interaction effects) could be accounted for. There were no significant 
main effects of site on aggressive incidents. Next, the interaction effect between time and 
site was studied. There turned out to be significant interactions between site and time on 
aggressive incidents (F (12, 762.97) = 12.72, p > 0.01). The differences between the three 
residential settings regarding the change in aggressive incidents over time was examined 
with post-hoc one-factor ANOVAs. Three one-factor ANOVAs were conducted with 
respectively aggressive incidents before (T0, T1), during (T2, T3, T4) and after (T5, T6) 
NVR-MID training as dependent variable. Results showed that there was a significant main 
effect of residential setting before NVR-MID training (F (2, 112) = 15.17, p < 0.001). Post-
hoc pairwise comparisons with a Bonferroni correction revealed that at site 1 (M = 40.2, 
SD = 29.3) the number of aggressive incidents was significantly higher compared to 
site 2 (M = 19.9, SD = 8.3) and site 3 (M = 17.4, SD = 10.5). There was also a significant 
main effect of residential setting during NVR-MID training (F (2,112) = 21.7, p < 0.001). 
Again, a post-hoc pairwise comparisons with a Bonferroni correction revealed that at site 
1 (M = 29.7, SD = 19.3 the number of aggressive incidents was significantly higher com-
pared to site 2 (M = 11.6, SD = 7.4) and site 3 (M = 11.5, SD = 6.3). Finally, there was also 
a significant main effect of residential setting after NVR-MID training (F (2,112) = 41, 9, 
p < 0.001). The post-hoc pairwise comparisons with a Bonferroni correction revealed that 
at site 1 (M = 27.2, SD = 13.9) the number of aggressive incidents was significantly higher 
compared to site 2 (M = 9.7, SD = 5.6) and site 3 (M = 9.7, SD = 3.3). Hence, the significant 
interaction between time and site in the primary analysis can probably be best explained 
by the relatively high number of aggressive incidents before, during and after training in 
NVR-MID at site 1 (see also Fig. 1).

Effect Size

In order to fully understand whether the significant changes in aggressive incidents before 
versus after NVR-MID training were meaningful, the effect size was calculated. A paired 
samples t-test was conducted to compare aggressive incidents before and after NVR-
MID training. There was a significant difference in aggressive incidents before (M = 21.1, 
SD = 14.5) and after (M = 11.6, SD = 8.2) NVR-MID training; t (112) = 9.9, p < 0.001; 
d = 0.80. The effect size for this analysis (d = 0.80) can be interpreted as a large effect (Rice 
and Harris 2005), see Table 6.
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Implementation Fidelity

There was a significant difference in terms of RUBI-NL scores between the time points 
before, during and after NVR-MID training (F2, 138) = 7.08, p = 0.001. Post hoc com-
parison using LSD indicated that mean scores on RUBI-NL before NVR-MID train-
ing (M = 3.48, SD = 0.42) were significantly lower compared to after NVR-MID train-
ing (M = 3.91, SD = 0.45). The RUBI-NL scores between before and during (M = 3.55, 
SD = 0.46) or during and after were not significantly different from each other.

Discussion

This study examined the relationship between the Non-Violent Resistance (NVR) meth-
odology for juveniles with a mild intellectual disability (MID) and comorbid behavioral 
problems and a possible change in aggressive incidents over time in three residential youth 
care settings in the Netherlands. Results showed that aggressive incidents significantly 
decreased during the whole research period, namely before, during and after the NVR-
MID training. This supports the hypothesis that NVR-MID in residential youth care set-
tings would, over time, be associated with a decrease in aggressive incidents. This decrease 
in aggressive incidents was seen in all three institutions, yet there were substantial differ-
ences between residential settings in terms of age and IQ of the residents. However, these 
differences between the participants seemed not to have influenced the results. Regardless 
of the age or IQ of the residents, aggressive incidents decreased after staff had been trained 
in NVR-MID. This suggests that NVR-MID seems to be successful in diminishing aggres-
sive incidents in residential settings for a broad range of ages and IQ scores of the admitted 
residents. This is in line with the current study’s hypothesis and supports also the earlier 
finding of a decrease in aggressive incidents of the regular NVR method (thus, not adapted 
for MID) in an inpatient unit for adolescents (Goddard et al. 2009). Furthermore, research 
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had shown that children’s negative behavior decreased as reported by their parents (Wein-
blatt and Omer 2008) and externalizing behavior decreased among foster children (Van 
Holen et al. 2016) after the (foster) parents received NVR training. As mentioned in the 
introduction, aggressive incidents in residential settings for the normal population (thus 
not MID specific) did not change after implementation of NVR (van Gink et al. 2018a, b). 
This study is the first to show that the decrease in aggressive incidents applies also to the 
residential version of NVR for juveniles with MID. Interestingly, the aggressive incidents 
declined already in the second pre-measurement, thus before the actual NVR-MID train-
ing had taken place. That means that this specific decline could not be the result of the 
NVR-MID intervention directly, because staff had not been trained at that moment. Yet, 
it is imaginable that staff had already anticipated the training and the prospect of change. 
This may have been enough to reveal a change in behavior and aggressive incidents. 
This phenomenon is seen more often in scientific research and is called pre-intervention 
decrease (van der Leeden et al. 2011). But even if initial decline was not linked to NVR-
MID directly, aggressive incidents remained to decline in all three institutions throughout 
the training period and beyond. That leads to the conclusion that after NVR-MID training 
aggressive incidents decline and the benefits of the NVR-MID training remain after the 
training has been completed.

We found a significant interaction effect between aggressive incidents and site over 
time. When comparing the three sites it appeals that aggressive incidents at site 1 are more 
than twice as high compared to the other 2 sites, at baseline. Interestingly, when comparing 
before and after NVR-MID training, aggressive incidents declined to a similar the number 
in all three institutions. That means, that even though aggressive incidents may be high at 
baseline, NVR-MID seems to be effective in diminishing aggressive incidents either way, 
which enhances the usability of this method for a broader range of target groups. A possi-
ble explanation for the relatively high number of aggressive incidents at site 1 could be the 
relatively high(er) age and low(er) IQ at site 1 compared to the other two sites. Residents 
with a lower IQ and higher age are often admitted to an institution for a long period of time 
or even permanently, due to the difficulties of their close environment (family, friends) to 
take care of them. These findings are supported by research also. Tillaart et al. (2018) sug-
gests that the length of stay in an institution may be related to the number of aggressive 
incidents, hence the longer the stay, the greater the number of incidents.

Although the current study’s results contribute to the scarce literature on NVR-MID in 
residential youth care, it has some limitations. First, mild intellectual disability is defined 
as an IQ score between 50 and 85. Mean IQ at site 1 was 49.14 (SD = 5.14), which means 
that the sample included participants which did not fulfil the definition of MID strictly 
but would rather be defined as having a moderate intellectual disability. We chose not to 
exclude these participants, based only on their lower IQ score. This resulted in the fact 
that we kept participants in our sample with an IQ belonging to a moderate rather than a 
mild intellectual disability. The reason for including these participants was the considera-
tion that in practice there are different clients per ward, not always strictly separated based 
on their IQ scores. Even at the site with lower IQs than 50, aggressive incidents declined 
after NVR-MID training, which leads to the conclusion that not only juveniles with MID 
benefit from NVR-MID, but also juveniles with IQs around 50 and below. This conclu-
sion enhances the generalizability of NVR-MID. Future research could focus on different 
groups of intellectual functioning around and below 50, to get more insight in this target 
group.

Further, the number of reported aggressive incidents could be an underestimation of 
the actual number of incidents occurring in the residential settings as seen in previous 
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studies (Ros et al. 2013; Tillaart et al. 2018). When we assume, that the actual number 
of aggressive incidents would possibly be higher per time-point, the decrease we find 
would possibly still be visible. This means that even if there has been an underesti-
mation of aggressive incidents in our study, the conclusion that NVR-MID decreases 
aggressive incidents would still be the same.

The reports of aggressive incidents were coded by researchers not blind to the stages 
of the implementation of NVR-MID. In order to circumvent possible bias, the research-
ers coded the aggressive incidents independently from one another and compared their 
results. This procedure should assure the correct, unbiased interpretation of the results.

Despite its limitations, the current study has a few important strengths that are rel-
evant to highlight. First, this is, to our knowledge, the first study researching the effect 
of NVR-MID in the residential setting. To date, there exists no research on the applica-
tion of NVR-MID in residential youth care, even if we know that an adequate approach 
to this target group is mandatory (de Wit et al. 2011; Didden and Moonen 2007, 2009). 
Consequently, effective treatment methods for juveniles with MID should be given more 
significance.

Further, this study has a solid methodology, as it is a longitudinal approach with 
seven measurement points spread over a time frame of 20 months. Generalizability is 
enhanced as three different institutions participated in a quasi-experimental stepped 
wedge design. The NVR-MID training was introduced in phases (Site 1: Aug.’16–Apr. 
‘18; Site 2: Nov. ‘16–Jul. ‘18; Site 3: Feb. ‘17–Oct. ‘18). The stepped wedge design 
allows the sites to function as their own control group (before versus after NVR-MID 
training). In addition, possible influences through seasonal factors (such as stress and 
excitement in the Christmas period or during holidays) could be detected easily as they 
would be prominent at all sites and influence the results in the same way.

Lastly, reports of aggressive incidents were used from participants of the whole unit 
per site, not only from the participants that were enrolled in this study. That adds to the 
generalizability of the results.

To conclude, the current study showed a significant relationship between the training 
in the residential NVR-MID and a decrease in aggressive incidents in residential youth 
care over time. The decrease was seen in all three sites, despite juveniles’ gender, age 
and IQ. Even for juveniles with IQs around and below 50 (moderate intellectual dis-
ability), aggressive incidents declined. As aggression is high in residential settings for 
juveniles with MID, it was very important to address this matter. As this was the first 
study to research this specific topic it is warranted to conduct robust randomized trials 
in order to validate our findings. In the future, this could mean that NVR-MID could be 
implemented into more residential settings which struggle with high amounts of aggres-
sive incidents. Less aggressive incidents are associated with a better treatment envi-
ronment for the admitted juveniles and a better working environment for staff, which 
should be the ultimate goal of treatment for juveniles in residential youth care settings.
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