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Abstract

Objective: International appeals call for interventions to prevent aggression and other behavioral 

problems in individuals with dementia (IWD). Aggression Prevention Training (APT), based on 

intervening in 3 contributors to development of aggression (IWD pain, IWD depression and 

caregiver-IWD relationship problems) aims to reduce incidence of aggression in IWD over 1 year.

Design: Randomized, controlled trial

Setting: 3 clinics that assess, diagnose and treat dementia
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Participants: 228 caregiver-IWD dyads who screened positive for IWD pain, IWD depression or 

caregiver-IWD relationship problems randomized to APT or Enhanced Usual Primary Care (EU-

PC).

Intervention: APT, a skills-based intervention delivered over 3 months to address pain/

depression/caregiver-IWD relationship issues. EU-PC included printed material on dementia and 

community resources; and 8 brief, weekly support calls.

Measurements: The primary outcome was incidence of aggression over 1 year, determined by 

the Cohen Mansfield Agitation Inventory-Aggression Subscale. Secondary outcomes included 

pain, depression, caregiver-IWD relationship, caregiver burden, positive caregiving, behavior 

problems and anxiety.

Results: Aggression incidence and secondary outcomes did not differ between groups. However, 

in those screening positive for IWD depression or caregiver-IWD relationship problems, those 

receiving EU-PC had significant increases in depression and significant decreases in quality of the 

caregiver-IWD relationship, whereas those receiving APT showed no changes in these outcomes 

over time.

Conclusions: The cost to patients, family and society of behavioral problems in IWD, along 

with modest efficacy of most pharmacologic and nonpharmacologic interventions, calls for more 

study of novel preventive approaches.

Clinical Trial Registration: NCT02380703 at ClinicalTrials.gov
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Neuropsychiatric symptoms take a toll on all people facing dementia – individuals with 

dementia (IWD), family members, caregivers and community. Changes in cognition and 

personality result in loss and grief, but severe neuropsychiatric symptoms such as aggression 

can cause physical injury and psychological devastation among those in the lives of IWD.(1) 

Although it is well-known that most IWD have a clinically significant neuropsychiatric 

symptom, it is less appreciated that aggression occurs in 40%.(2,3) In a meta-analysis of 48 

studies, aggression was the third most common neuropsychiatric symptom, trailing apathy 

and depression.(3) Verbal and physical aggression appear across care settings and dementia 

types.(4,5)

Etiologic-driven interventions for aggression are slowly replacing the widespread practice of 

nonetiologic treatment with antipsychotic medications, given their modest efficacy and 

substantial morbidity.(6) Genetic, neurobiologic and neuroimaging markers of aggression 

are understudied and, as yet, have not yielded actionable findings.(7) More evidence exists 

for pathophysiological and psychological determinants of aggression, including pain, 

depression and caregiver-IWD relationship quality.(8–11)

In the only nonpharmacological psychosocial intervention to target aggression specifically, 

6–8 sessions that taught caregivers to address pain did not decrease 1-year incidence of 

aggression in Veterans with dementia. (12) Most other psychosocial interventions addressing 
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a variety of neuropsychiatric symptoms lack a conceptual focus for treating the underlying 

causes of behavior, and none examine prevention. Weaker evidence of interventions to 

address behavioral and psychological symptoms in dementia supports sensory stimulation 

and cognitive/emotion-oriented interventions, and stronger evidence supports behavioral-

management techniques and music therapy. (13,14) Clearly, evidence for use of 

nonpharmacologic interventions to treat and prevent aggression is lacking. (15)

Given the severe consequences of aggression and lack of effective pharmacologic and 

nonpharmacologic interventions, we pursued a preventive approach. Despite international 

(16) and national (17) recommendations to study prevention in mental health and dementia, 

no studies to date have examined prevention of aggression or other behavioral problems in 

IWD. Our prevention strategy is based on intervening in 3 common underlying contributors 

to the development of aggression (18) – IWD pain, IWD depression and caregiver-IWD 

relationship problems. We hypothesized that, among care recipient/caregiver dyads with at 

least 1 of these problems, those treated with 7 to 9 weekly sessions over 3 months with 

Aggression Prevention Training (APT), a skills-based intervention to address pain/

depression/caregiver-IWD relationship issues, would be less likely to develop aggression 

over 1 year than those who received Enhanced Usual-Primary Care (EU-PC). We also 

examined between-group differences in improvements over time in overall pain, depression, 

quality of the caregiver-IWD relationship, caregiver burden, positive caregiving attributes, 

frequency of behavior problems and anxiety. Given that pain is one of the strongest 

predictors of development of aggression, (18,19) we then explored whether the effectiveness 

of APT (relative to EU-PC) on aggression and etiological secondary outcomes (i.e., overall 

pain, depression and caregiver burden) depended on whether the IWD screened positive for 

pain.

Methods

This randomized, controlled, single-blind trial received approval from the institutional 

review boards at Baylor College of Medicine and the Michael E. DeBakey Veterans Affairs 

Medical Center Research and Development Committee. Patient and caregiver participants 

provided informed consent and received $25 for each assessment at baseline, 3 

(posttreatment), 6, and 12 months.

Participants

To be eligible, participants required a documented diagnosis of dementia from 1 of 3 partner 

clinics (Baylor College of Medicine Geriatric Medicine Associates, Baylor College of 

Medicine Alzheimer’s Disease and Memory Disorders Center or Kelsey-Seybold Clinics). 

These clinics were selected because they have appropriate expertise in assessing, diagnosing 

and treating dementia and have an adequate pool of demographically heterogeneous patients. 

Patients with International Classification of Diseases, Ninth and Tenth Editions codes for 

dementia were recruited through direct provider referral and from administrative databases 

via partial HIPAA waiver; and 2,230 potential participants received telephone screening. 

Using a screening script, we briefly described the study to the IWD and obtained permission 

also to interview his/her caregiver. Verbal consent for screening was obtained from both the 
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IWD and caregiver. IWD were included if they were community dwelling, had an unpaid 

caregiver who had contact with the IWD for at least 2 days and at least 8 hours per week and 

were willing to participate in the study, and screened positive for at least 1 of 3 risk factors 

for the development of aggression (pain, depression, caregiver-IWD relationship strain). 

IWD screened positive for pain if they or their caregiver indicated that the IWD often had 

physical pain, body aches, and/or discomfort over the past 4 weeks; had at least moderate 

pain overall over the past several weeks; or had pain that interfered at least some with daily 

activities.(20) IWD screened positive for depression if they or their caregiver indicated that 

the IWD often felt downhearted and blue (21) and positive for caregiver-IWD relationship 

strain if they or their caregiver indicated concerns about tension or strain in their 

relationship.(22) IWD who were aggressive during the month prior to screening or baseline, 

based on the Cohen-Mansfield Agitation Inventory (CMAI)—Aggression Subscale,1 were 

excluded;(23,24) as were those with severe dementia, based on a Functional Assessment 

Staging Scale (FAST[25]) score > 6; inability to complete the Memory Impairment Screen

—Telephone Version (MIS-T[26]); or inability to rate their level of pain, using a pain 

thermometer.

Randomization

Participants meeting inclusion criteria were assigned randomly after baseline assessment to 

APT or EU-PC in random blocks of 6 or 8, using a random numbers generator, with 

assignments placed in concealed envelopes that the research manager (TE) opened in 

sequential order when participants were randomized.

Measures and Data Collection

Outcome measures were administered by telephone by an independent evaluator blinded to 

random assignment. The primary outcome was incidence of aggression over 1 year, 

determined by the caregiver-administered CMAI-Aggression Subscale, comprising 13 

aggressive behaviors scored by frequency and disruptiveness. (23,24) For aggression to be 

present, at least 1 behavior had to be present and disruptive. Secondary outcomes included 

overall pain, IWD depression, quality of the caregiver-IWD relationship, caregiver burden, 

positive caregiving attributes, frequency of behavior problems, and anxiety. All measures 

were completed solely by the caregiver, with the exception of overall pain, which was also 

completed by the IWD. Overall pain, IWD depression and quality of the caregiver-IWD 

relationship were considered etiological secondary outcomes. As with prior work, (27) 

overall pain was assessed with 1 item on the Philadelphia Geriatric Pain Intensity Scale (20) 

that was answered independently by both the IWD and his/her caregiver. Specifically, IWDs 

and their caregivers were each asked “Thinking about the past several weeks, please rate 

how bad your [your loved one’s] pain has been overall” on a 0–5 scale where 0 = “no pain” 

to 5 = “the pain is almost unbearable.” A pain thermometer was also used as a visual aid, as 

even individuals with severe dementia can complete the pain thermometer (28). Depression 

was assessed with the 30-item Geriatric Depression Scale (29) administered to the caregiver) 

1Aggression was measured on a 7-point Likert scale for frequency and a 5-point Likert scale for disruptiveness. Aggression was 
considered present if a participant scored a 2 (< once per week) or above on frequency and a 2 (a little) or above on disruptiveness on 
any of 13 aggressive behaviors.
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(30). Caregiver burden was assessed by caregiver report on the 22-item Zarit Burden Scale) 

(31). The quality of the caregiver-IWD relationship was assessed by caregiver report on the 

15-item Mutuality Scale, in which respondents rate each item (e.g., “How close do you feel 

to him/her,” “To what extent do you enjoy the time the two of you spend together”) on a 5 

point scale, where 0 = “Not at all” and 5 = “A great deal” (32). Positive caregiving attributes 

(e.g., “Providing help to my loved one has made me feel more useful,” “Providing help to 

my loved one has enabled me to appreciate life more”) were assessed by caregiver report on 

the 9-item Positive Aspects of Caregiving scale, with responses from 1 = “Disagree a Lot” to 

5 = “Agree a Lot.” (33) Frequency of behavior problems was assessed with the Revised 

Memory and Behavior Checklist, (34) and anxiety was assessed with the 5-item Geriatric 

Anxiety Index – Short Form (35), both administered to the caregiver.

Research assessments of severe levels of pain, aggression and depression symptoms were 

reported to the participant’s healthcare provider at baseline and at 3, 6 and 12 months.

Interventions

The APT intervention was developed by the investigators with input from an expert panel 

composed of established intervention researchers in dementia care. The intervention is 

rooted in the Unmet Needs Model (36) and other currently accepted frameworks for 

understanding behavioral problems, such as the Antecedent-Behavior- Consequences 

approach, (37) which underscores the importance of the interaction of individuals and their 

environment. APT and EU-PC were delivered over a period of up to 3 months by licensed 

providers with behavioral health expertise, including a masters-level social worker, an 

advance practice nurse, a registered nurse, as well as trainees in psychology and medicine. In 

both interventions, participants received a book, Pain Management for Older Adults: A Self-
help Guide, (38) and a link to Continuing Medical Education on management of pain in 

IWD was sent to their healthcare providers. Dyads randomized to APT received 6 to 8 

weekly skills training sessions in their home and a telephone wrap-up session, each lasting 

an average of 45 minutes. APT sessions began immediately following the baseline 

assessment and had to be completed prior to the 3-month assessment. Four “core” APT 

sessions covered dementia education, identification and management of pain, improvement 

of IWD-caregiver communication skills, and behavioral activation through increased 

pleasant activity planning. During the first session, two to four additional elective sessions 

were chosen by the IWD and/or caregiver through collaborative goal setting addressing 

medical treatment for pain and distress, communication problems and challenges, making 

daily activities more comfortable and enjoyable, and rest and relaxation strategies. The 

intervention was primarily geared toward the caregiver; but IWD involvement was 

encouraged, depending on dementia severity and willingness. Sessions included didactics, 

skill-building, discussion, and role-playing.

Caregivers receiving EU-PC received a booklet from the National Institute on Aging on 

memory problems, community resources for IWD and caregivers, (39) and 8 brief, weekly 

calls (average 7 minutes) to query symptom severity, ascertain needs for immediate 

psychiatric care, and provide minimal support. If caregivers reported pain or other physical 
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or psychological symptoms in the IWD, they were encouraged to address them with their 

primary care providers.

Statistical Analyses

Study completers were those who completed either the 6- or 12-month assessment or both. 

We compared differences in demographics and baseline clinical characteristics between 

study completers and non-completers, using chi-square tests (for categorical variables) and 

independent samples t-tests (for continuous variables). However, when distributional 

assumptions were violated, a nonparametric Fishers Exact or Wilcoxon Mann-Whitney U 

test was conducted. Furthermore, baseline differences between the APT and EU-PC 

subgroups in demographics and clinical characteristics were evaluated with chi-square tests 

and independent samples t-tests (or Fishers Exact or Wilcoxon Mann-Whitney U test, where 

appropriate).

Univariate time-to-event analyses were performed, using discrete-time Cox regression 

models to evaluate differences between the APT and EU-PC subgroups in the primary 

outcome of incidence of aggression (yes/no) over time (3, 6 and 12 months). For participants 

who dropped out, their time until study attrition was used as the exposure period; and they 

were carried forward as part of the overall incidence count. The effect of treatment group 

tests the primary hypothesis of interest, as a significant treatment effect indicates a between-

group (APT vs EU-PC) difference in time until incidence of aggression.

Differences between APT and EU-PC in change over time (baseline, and 3, 6 and 12 

months) for our secondary outcomes of overall pain (as reported by both the IWD and 

caregiver), IWD depression, caregiver-perceived quality of the caregiver-IWD relationship, 

caregiver burden, positive caregiving attributes, frequency of behavior problems and anxiety 

were evaluated using individual linear growth curve models (SAS Proc Mixed, SAS 

Institute, Inc., Cary, NC) with an autoregressive covariance structure type. Hierarchical 

linear models account for both various lengths of follow-up for each participant and missing 

observations not due to attrition. For each of the 8 secondary outcomes, 2 models were 

conducted. The first (main-effects model) included the main effects of assessment time and 

treatment group, as well as the respective baseline value for a given outcome. The second (2-

way interaction model) included all of the main effects from the first model plus the 

interaction between treatment group and assessment time. The interaction between treatment 

group and assessment time was used to evaluate our main hypotheses about secondary 

outcomes, as a significant interaction indicates that the linear change in the outcome over 

time varies between APT and EU-PC. Significant interactions between time and treatment 

group were followed up with simple slopes analyses to examine the effect of time for each 

APT and EU-PC.

Sample-size calculations were performed, based on the ability to detect a small-to-moderate 

difference (Cohen’s h = 0.4) in rate of aggression onset (the primary outcome) over a 1-year 

period between those who received APT and those who received EU-PC, assuming 80% 

power and a type I error rate of 5%. Given an anticipated rate of aggression onset over a 1-

year period of 37% for the control group (18), an effect size of h = 0.4 allows detection of a 

rate of aggression onset in APT as high as 19%. Given this effect size and potential for up to 
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10% attrition, our goal was to include 220 total participants so that a minimum of 200 would 

be available after attrition.

Examination of Pain Screen as a Moderator

Whether the IWD screened positive for pain was examined as a moderator of the relation 

between treatment group and change over time in aggression and the etiological secondary 

outcomes of IWD depression and caregiver-perceived quality of the caregiver-IWD 

relationship. For aggression, pain assessment at screening and its interaction with treatment 

group were added to the Cox model to examine their effects on the outcome. For depression 

and quality of the caregiver-IWD relationship, 3 individual linear growth curve models were 

conducted, using similar models with SAS Proc Mixed, described above. However, the 

main-effects models also included pain screen, the 2-way interaction models also included 

the interactions between pain screen and time and pain screen and treatment group, and a 3-

way interaction model was conducted that included the interaction between pain screen, time 

and treatment group.

Results

Figure 1 summarizes participant flow during the study. A total of 228 caregiver-IWD dyads 

were randomized to APT (n = 114) or EU-PC (n = 114). The total percent of study non-

completers was 20.2% (N = 46), similar for APT (n = 25, 21.9%) and EU-PC (n = 21, 

18.4%), X2(1) = 0.44, p = 0.51. Relative to non-completers, completers had a higher income 

(X2
(2) = 6.92, p = 0.03), were less likely to be black (X2

(3) = 7.81, p = 0.05), had a lower 

total burden score (t(226) = 2.56, p = 0.01), had a higher MIS-t score (t(225) = −2.46, p = 

0.01), and had a lower FAST stage score (t(226) = 2.23, p = 0.02). Completers and non-

completers did not significantly differ on any other patient/caregiver demographics or 

baseline clinical characteristics.

Sample and Treatment Characteristics

Table 1 presents IWD and caregiver demographics. APT (n = 114) and EU-PC (n = 114) 

dyads were similar in IWD and caregiver demographics, with the exception that fewer 

patients in APT had an income at least $50,000 (APT: 19.17% and EU-PC: 26.32%; X2(2) = 

6.34, p = 0.04) and fewer patients in APT had previously attended a support group or adult 

day care (APT: 6.14% and EU-PC: 14.91%; X2(1) = 4.66, p = 0.03). Table 2 presents 

baseline clinical characteristics for IWDs and their caregivers. Baseline clinical 

characteristics were similar in both groups. Each screening measure (i.e., pain, depression, 

and relationship strain) was considered to be endorsed if either the IWD or his/her caregiver 

responded affirmatively. While 176 (77.19%) of the dyads endorsed the pain screen, 136 

(59.65%) endorsed the depression screen, and 120 (52.63%) endorsed the relationship strain 

screen. Whereas 80 (35.09%) dyads endorsed only 1 screen, 92 (40.35%) endorsed 2, and 56 

(24.56%) endorsed all 3.

Participants in APT received between 0 and 9 sessions, with an average of 6.67 sessions (SD 

= 2.22), and those in EU-PC received between 0 and 8 calls, with an average of 7.43 calls 

(SD = 1.68). All sessions and calls were audiotaped, and a random 10% were reviewed by 2 
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independent treatment integrity raters (JF [APT group] and SR [EU-PC group]). APT 

sessions were reviewed for adherence (0 [no adherence] to 8 [optimal adherence]) and 

competence (0 [no competency] to 8 [excellent competency]). Ratings suggest good 

adherence (7.24 [SD: 0.92]) and competency (6.81 [SD: 0.95]). EU-PC calls were reviewed 

for adherence to 6 to 10 specific aspects of the protocol, including symptom assessment, 

encouragement to contact the primary care physician and crisis management, and the use of 

other therapeutic techniques beyond supportive listening. Ratings suggested that adherence 

was excellent (97.77%, SD: 5.56).

Primary Outcome

Incidence of aggression was not different for participants who received APT and those who 

received EU-PC (n = 29, 29.9% versus n = 23, 23.0%, respectively; X2(1) = 1.21, p = 0.27). 

Furthermore, contrary to our primary hypothesis, discrete time Cox regression analysis 

revealed no statistically significant difference between APT and EU-PC in time until 

incidence of aggression, X2(1) = 1.12, p = 0.29, Hazard Ratio = 1.34 (95% CI = 0.78, 2.32).

Secondary Outcomes

For each secondary outcome, we examined the main effects of each assessment time and 

treatment group, as well as the interaction between assessment time and treatment group 

(Table 3). There were significant positive main effects of assessment time for both 

depression and anxiety, such that (regardless of treatment group) depression and anxiety 

increased linearly over time. Additionally, there were significant negative main effects of 

assessment time for both frequency of behavioral problems and the caregiver’s perceptions 

of the quality of the relationship, such that (regardless of treatment group) these outcomes 

decreased linearly over time. However, contrary to our hypotheses, linear changes in these 

secondary outcomes over time did not vary between APT and EU-PC (i.e., there were no 

interactions between treatment group and assessment time). There was not a significant 

linear change over time (i.e., no main effect of time) for overall pain (IWD- or caregiver-

reported), positive aspects of caregiving, and caregiver burden. Furthermore, there were no 

differences between treatment groups (i.e., no main effect of treatment group) for any 

secondary outcome.

Pain Screen as a Moderator

Discrete time Cox regression revealed that group differences in time until incidence of 

aggression did not vary, based on whether the IWD screened positive for pain, X2(3) = 3.07, 

p = 0.38, Hazard Ratio for the interaction between treatment group and pain screen = 0.58 

(95% CI = 0.13, 2.64).

There were significant 3-way interactions between pain screen, assessment time and 

treatment group predicting each IWD depression (F(3, 504) = 3.42, p = 0.02) and caregiver 

burden (F(3, 502) = 2.89, p = 0.04). Among those who screened positive for pain (n = 176, 

77.19%), treatment group and time did not interact to predict any outcome. However, among 

those who did not screen positive for pain (n = 52, 21.81%), there was a significant 

interaction between treatment group and time predicting depression (F(3, 111) = 3.33, p = 

0.02) and caregiver-perceived quality of the relationship (F(3,111) = 3.04, p = 0.03). 
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Specifically, those receiving EU-PC had significant increases in depression and significant 

decreases in the quality of the caregiver-IWD relationship (effect of time for depression: F(3, 

69) = 3.96, p = 0.01 and effect of time for mutuality: F(3, 69) = 3.60, p = 0.02), whereas 

those receiving APT showed no changes in these outcomes over time (depression: F(3,42) = 

1.21, p = 0.32; mutuality: F(3, 42) = 1.78, p = 0.16).

Discussion

In a sample of persons with dementia at increased risk for aggression, we found no 

significant differences in aggression incidence between intervention and control groups. 

Preventing aggression is a high priority, given its physical and emotional toll on caregivers; 

but there is no indication that APT for Caregivers is effective in preventing aggression. The 

absence of effect suggests, among other possibilities, that 1) the intervention is not effective 

in modifying the chosen risk factors of pain, depression, and caregiver-IWD relationship 

problems; 2) other risk factors warrant intervention beyond the chosen risk factors; 3) 

aggression occurs at random, regardless of putative risk factors; or 4) measurement issues, 

including single item screens for depression and relationship strain, as well as assessment 

largely based on caregiver-report, may have hindered identification of risk factors and 

increased the likelihood that IWDs were at only minimal risk of developing aggressive 

behaviors.

APT compared to a control intervention did not have any effects on secondary outcomes, 

including pain, depression or caregiver perceptions of the relationship. However, in those 

screening positive for caregiver-IWD relationship problems and/or depression but not pain, 

those in APT had better outcomes in caregiver-IWD relationship and depression. Perhaps 

this indicates that depression and caregiver-IWD relationship issues are more amenable to 

nonpharmacologic interventions than pain. However, interventions for depression or 

caregiver-IWD relationship to decrease or prevent aggression have not been studied; whereas 

studies that intervene on pain to decrease aggression have received some attention.

In our own work, a psychosocial skills-based caregiver intervention to better identify and 

treat pain to prevent aggression was not effective. (12) However, analgesic interventions, 

largely beneficial in decreasing pain, have not been examined in preventing aggression. (40) 

Closely partnering with medical providers to facilitate a variety of medical interventions (not 

just analgesics, but also devices such as transcutaneous electrical nerve stimulation units, 

physical therapy/restorative exercise programs, massage, acupuncture) might be a fruitful 

avenue. Similarly, use of antidepressant medication in depressed IWD deserves study, given 

the compelling link of depression to aggression. (11)

Examining other risk factors as intervention foci might also be fruitful. For example, the 

APT intervention did not focus on behavioral cause-and-effect skill-building for caregivers 

beyond specific examples related to pain. The ABC method (antecedent, behavior, 

consequence) might be an important additional skill for caregivers, as might be a better 

understanding of restructuring environments to control aggression triggers (e.g., 

overstimulation due to noise). (41) A related limitation of our study was that effects of the 

intervention may have been blunted by including patients with any of 3 risk factors, or 
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underpowered for examination of effects on each of the risk factors separately (an analysis 

that would have been helpful in understanding the lack of APT effect). Future studies should 

be cautious in addressing more than 1 risk factor or be powered to look at each of them.

Another limitation of this study includes almost exclusive use of caregivers as proxies for 

measures of patient psychologic and behavioral constructs. Although this is a standard 

approach in many studies of IWD and was a more pragmatic and cost-effective method, this 

method may allow triangulation of multiple sources of information that may yield different 

results. For example, in-home assessments would have allowed direct interview of IWDs, 

use of observational instruments, use of multiple caregiver informants, and use of 

instruments that allow ratings based on caregiver and IWD responses and clinical 

observation during interview (e.g., Rating Anxiety in Dementia, Cornell Scale for 

Depression in Dementia).(42 ) With increasing availability of technology-enabled 

assessment of psychologic and behavioral outcomes,(43) these should be considered in 

future studies.

Prevention strategies are rarely studied in mental health, particularly in older adults and 

IWD. The cost to patients, family and society of behavioral problems in IWD, along with the 

modest efficacy of most pharmacologic and nonpharmacologic interventions, calls for much 

more study of novel preventive approaches. (44)
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Highlights

• Can a caregiver-directed skills-based intervention prevent (the development 

of) aggressive behavior in individuals with dementia?

• The caregiver-directed skills-based intervention did not reduce (the 

development of) aggressive behavior over time compared to a group that 

received usual care and printed resource materials.

• Given the gravity of aggressive behavior and the modest efficacy of available 

pharmacologic and nonpharmacologic interventions, novel preventive 

approaches are urgently needed.
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Figure 1. 
Flow of Participants through the Course of the Study
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Table 1.

Baseline Demographics and Clinical Characteristics for IWDs and their Caregivers (N = 228, unless 

reported otherwise)

IWD Demographics Caregiver Demographics

Males, N (%) 131 (57.46) 51 (22.37)

Age (years), mean (SD) 77.64 (8.97) 68.17 (11.25)

Education, N (%)

 Did not complete HS 26 (11.40) 7 (3.07)

 Completed HS diploma or GED 45 (19.74) 41 (17.98)

 Completed at least some college 157 (68.86) 180 (78.95)

Race/ethnicity, N (%)

 Non-Hispanic White 153 (67.11) 150 (65.79)

 Black 48 (21.05) 46 (20.18)

 Hispanic 21 (9.21) 24 (10.53)

 Other 6 (2.63) 8 (3.51)

Annual Net Income (N=193 for IWD and N = 197 for caregivers),N (%)

 <$20,000 63 (32.64) 58 (29.44)

 $20,000–$49,999 93 (48.19) 77 (39.09)

 >=$50,000 37 (19.17) 62 (31.47)

Number of people living with IWD, mean (SD) 1.35 (0.98) N/A

IWD Healthcare Use (in the 3-months prior to baseline)

 Any ER visit, N (%) 42 (18.42)

 Any hospitalization, N (%) 19 (8.33) N/A

 Attended senior day care or support group, N % 24 (10.53)

Current IWD Medication Use

 Any psychotropic medications, N (%) 102 (44.74)

 Any pain medications, N (%) 68 (29.82) N/A

Any dementia medications, N (%) 133 (58.33)

MIS-t Total, mean (SD) 3.88 (2.72) N/A

Referral Source, N (%)

 Kelsey 161 (70.61)

 BCM Geriatrics 29 (12.72) N/A

 BCM Alzheimer’s Center 38 (16.67)

Lives with IWD, N (%) N/A 200 (87.72)

Relationship to IWD, N (%)

 Spouse 157 (68.86)

 Other family N/A 66 (28.95)

 Nonfamily 5 (2.19)
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Table 2.

Baseline Clinical Characteristics

Mean (SD)

FAST 4.46 (0.94)

IWD Overall Pain Severity (IWD-reported) 1.25 (1.18)

IWD Overall Pain Severity (Caregiver-reported) 1.30 (1.12)

GDS 11.49 (6.36)

Mutuality 2.99 (0.78)

Caregiver Burden 27.39 (15.13)

PAC 24.03 (9.25)

RMBC Total Frequency 7.85 (3.62)

GAI 1.62 (1.79)

APT = Aggression Prevention Training; EU=PC = Enhanced Usual Care-Primary Care; FAST = Functional Assessment Staging Scale; GDS = 
Geriatric Depression Scale; PAC = Positive Aspects of Caregiving scale; RMBC = Revised Memory and Behavior Checklist; GAI = Geriatric 
Anxiety Inventory; IWD = individual with dementia; All measures were caregiver-rated, with the exception of IWD-reported pain severity.
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