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Introduction:

Behavioral symptoms of dementia (BSD) among nursing home (NH) residents with 

Alzheimer’s disease and related dementia (ADRD) are distressing to residents and staff.1 

Residents with BSD are more likely to receive antipsychotic medications which increase 

the risk of falls and death in this population.2 One barrier to real-world evaluations of 

non-pharmacologic alternatives is a lack of pragmatic data on BSD. While NHs are required 

to regularly assess residents using the Minimum Data Set (MDS), the MDS behavioral items 

are often completed by staff who do not work closely with the resident; represent only a 

snapshot in time (one week per quarter); and may be influenced by staff normalization of 

behaviors. Previous work has demonstrated that the MDS behavioral measures significantly 

under-detect BSD compare to gold-standard staff interviews.3 Measures of BSD occurring 

close in time to the intervention, and collected by independent observers, may reduce 

measurement biases.
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Methods:

Music & MEmory: A Pragmatic TRial for NH Residents With ALzheimer’s Disease, or 

METRIcAL, was a pragmatic trial of a personalized music intervention to help manage 

behaviors in persons living with ADRD from 54 NHs (27 treatment, 27 control).4 Due to the 

potential concerns with the behavioral measures in the MDS, we used the Agitated Behavior 

Mapping Instrument (ABMI) to assess BSD. The ABMI is a structured observation tool in 

which a trained rater assesses the frequency of 14 behaviors over a three-minute period.5 

For each behavior, the rater indicates how many times the behavior occurred (up to ten 

times) over the observation period. The ABMI has previously been used in research to assess 

behaviors in NH residents with advanced ADRD, but the inter-rater reliability has only been 

reported for observers trained directly by the tool developer.5, 6

To facilitate BSD measurement for METRIcAL at geographically diverse NHs, we 

conducted a data collector training before each of three planned NH data collection visits. 

The full protocol has been published elsewhere.4 Briefly, ten data collectors were recruited 

based on their proximity to participating NHs. Data collectors attended three, two-day 

trainings. The first two training sessions were held in-person. The last training was held 

virtually using conferencing software. Training specific to the ABMI involved the use of 

standardized medical actors performing three-minute, vignettes which highlighted specific 

BSD. The vignettes were rehearsed and coached by a geriatrician (JLR) and performed live 

for the in-person trainings and via video for the virtual training. An automated version of the 

ABMI was completed by the trainees and responses were recorded with Qualtrics.

To assess the consistency of behavioral scores for ten independent raters viewing the same 

vignettes at the same time, we calculated the intraclass correlation coefficient (ICC) using 

a two-way mixed-effects model with a fixed effect for observers. The ICC is an appropriate 

measure of inter-rater reliability when the outcome is continuous and raters are evaluating 

multiple vignettes.7 We assessed the consistency in the ABMI total score as well as the 

ABMI behavioral and verbal behavior domains.5 All analyses were conducted using Stata 

version 16.8

Results:

There was consistency in the total overall ABMI behavioral score among the observers 

(Table 1). The inter-rater reliability increased with each subsequent training (Baseline 

ICC: 0.75; Midpoint ICC: 0.84; Endpoint ICC: 0.98). While the domain ICCs were 

consistently high, the physical domain was slightly lower at Baseline (Baseline ICC: 0.66; 

Midpoint ICC: 0.99; Endpoint ICC: 0.98) than the verbal domain (Baseline ICC:0.79; 

Midpoint ICC:0.96; Endpoint ICC:0.98). Most errors occurred in counting. For example, if 

a resident was picking at themselves, observers correctly identify the behavior as “repetitive 

mannerisms,” but had difficulty determining when the behavior started and stopped.

Discussion:

We sought to train non-clinical observers to consistently identify BSD in NH residents 

with dementia. Our training program used medical actors and demonstrated increased 
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agreement among observers over three training sessions. The consistently high ICC 

demonstrates that lay professionals can achieve agreement on behavioral observations. Our 

findings are particularly important given the limitations in the widely available measures of 

behaviors.9, 10
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Table 1:

Inter-rater reliability achieved by lay observers watching three-minute vignettes performed by trained medical 

actors, as recorded using the Agitated Behavior Mapping Instrument

Baseline Training (10 raters, 8 
vignettes) ICC (95% CI)

Midpoint Training (10 raters, 2 
vignettes) ICC (95% CI)

Endpoint Training (9 raters, 5 
vignettes) ICC (95% CI)

ABMI Overall
0.75

(0.45, 0.95)
0.84

(−0.18, 1.00)
.98

(0.92, 1.00)

Physical Behaviors
a 0.66

(0.16, 0.92)
0.99

[0.92, 1.00]
0.98

[0.93, 1.00]

Verbal Behaviors
b 0.79

[0.48, 0.95]
0.96

[0.74, 1.00]
0.98

[0.93, 1.00]

Abbreviations: ABMI; agitated behavior mapping instrument; ICC; intraclass correlation; CI; confidence interval

a
Physical behaviors include: hitting, kicking, pushing, scratching, tearing, cursing, grabbing, pacing, disrobing, exiting, handling things 

inappropriately, restlessness, repetitious mannerisms.

b
Verbal behaviors include: attention-seeking, repetition, complaining, screaming, groaning, nonsense, unwarranted laughter, singing.
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