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Abstract

Objectives—The purpose of this study was to test the efficacy of MOUTh (Managing Oral 

Hygiene Using Threat Reduction), a non-pharmacologic, relationship-based intervention versus 

control on 2 primary outcomes for nursing home (NH) residents with dementia who resisted 

mouth care: 1) reduction in the occurrence and intensity of care-resistant behaviors (CRBs), and 2) 

improvement in oral health. Two secondary outcomes were also examined, 1) the duration of 

mouth care and 2) the completion of oral hygiene activities.

Background—Persons with dementia who exhibit care-resistant behaviors (CRBs) are at risk for 

inadequate mouth care and subsequent systemic illnesses.

Materials and methods—The study used a randomized repeated measures design. Recruitment 

occurred in 9 nursing homes that varied in size, ownership, reimbursement patterns, and location. 

101 nursing home residents with dementia were randomized at the individual level to experimental 

(n=55) or control groups (n=46). 100 participants provided data for the analyses.

Results—Compared to the control group, persons in the experimental group had twice the odds 

of allowing mouth care and completing oral hygiene activities; they also allowed longer duration 
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of mouth care (d = 0.56), but showed only small reductions in the intensity of CRBs (d = 0.16) and 

small differential improvements in oral health (d = 0.18).

Conclusion—The data suggest that this intervention facilitates mouth care among persons with 

dementia. The management of refusal behavior may be a clinically more realistic approach than 

reducing or eradicating refusals.
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1. INTRODUCTION

Mouth care is oral infection control.1 Inadequate mouth care results in bacterial plaque 

biofilm accumulation on both teeth and dentures. An increase in plaque biofilm quantity and 

maturation includes more anaerobic, pathogenic bacterial species as plaque is allowed to 

remain on intraoral surfaces.2 Furthermore, mechanical debridement is the most effective 

method of plaque removal as chemical and antimicrobial means lack adequate penetration 

into the liquid solid-surface biofilms.2 In addition to serving as the primary etiologic factor 

for dental caries (tooth decay) and periodontal diseases,3,4 increased plaque retention is 

associated with increased rates of nosocomial pneumonia and the pathogens identified in 

those cases are overwhelmingly genetically identical to those flora in the oral cavity.5,6 

Periodontal diseases have further been associated with systemic problems such as 

atherosclerotic vascular disease, rheumatoid arthritis, cancer, obesity, and diabetes/impaired 

glycemic control.7–11

Care-rejection or care-resistant behavior (CRB), refers to actions taken by an older adult to 

avoid receiving any type of assistance or care activity. 12 For nursing home (NH) residents 

with dementia, overall prevalence of CRB is 63.4% and increases with dementia severity. 
1314 Nursing home staff report CRBs as a significant barrier to the provision of oral hygiene 

in persons with dementia,15 and report insufficient education and guidance in preventing and 

managing these behaviors. 16 Attempts to provide mouth care often trigger CRB; 95% of the 

NH nurses who encounter CRBs in the context of oral hygiene simply omit mouth care.16 

Therefore, NH residents with dementia who demonstrate CRB have more caries and worse 

oral hygiene than those who do not; in fact, CRB increases the older adult’s risk for poor 

oral health threefold. 16,17 We anticipated that preventing or reducing CRB would result in 

the ability to “get into the mouth” and complete mouth care, which in turn, would result in 

better oral health for NH residents with dementia. Thus, the purpose of this study was to test 

the efficacy of MOUTh (Managing Oral Hygiene Using Threat Reduction), a non-

pharmacologic, relationship-based intervention versus control (usual care) on 2 primary 

outcomes for NH residents with dementia who resisted mouth care: reduction in the 

occurrence and intensity of CRBs, and improvement in oral health. We also examined 2 

secondary outcomes, duration of oral care and completion of oral hygiene activities.
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2. MATERIALS AND METHODS

The study used a randomized repeated measures design, was registered as a clinical trial 

(NCT01363258, www.clinicaltrials.gov), and complied with the CONSORT 

recommendations. The protocol has been published.18 Participants were randomized to 

either control or experimental group at the individual level using a computer-generated 

random assignment list prior to the intervention phase. Implementation of the study 

procedures occurred sequentially.

2.1 Setting and sample

Recruitment occurred sequentially in 9 United States NHs that were selected using 

convenience sampling. Four were located in northeastern United States and served 

predominantly rural communities. Five were located in southeastern United States and 

served predominantly urban communities. Sizes ranged from 60 to 240 beds. Two were 

owned by local governments (county), one by a religious community, and the rest by secular 

companies. Three of the 4 Pennsylvania facilities were non-profit; four of the 5 Alabama 

facilities were for-profit. The nursing homes selected were from a convenience sample.

NH staff at the facility were asked to contact the legally authorized representatives for each 

potential participant who met the inclusion criteria. Once consent was obtained from the 

legally authorized representatives, participants were evaluated by authors VW and CJT to 

confirm eligibility. Initial inclusion criteria for the NH residents were: age 55 or older; 

dentate with least 2 adjacent teeth to allow for assessment of interdental cleaning, or 

edentulous but using a complete denture in at least one arch (maxillary or mandibular); 

diagnosed with any type of dementia based on health records review; able to grasp a 

toothbrush; and identified by staff as being resistant to mouth care or identified in the most 

recently completed Minimum Data Set document as exhibiting care-rejection behaviors. 

Based on data from an earlier pilot study,19 this study design required recruiting at least 80 

individuals (40 per group) which would provide 80% power to detect an effect size (Cohen’s 

d) of 0.29 at a 0.05 significance level test, under the assumptions of 42 repeated 

measurements per individual and an intra-subject correlation of 0.2.

2.2 Procedures

The following descriptive data were collected once, at the beginning of the study, from both 

medical records and interviews with participants: functional status (Katz Activities of Daily 

Living20), degree of dementia (Global Deterioration Scale21), degree of cognitive 

impairment (Mini-Mental State Examination22), comorbid conditions (Charlson Co-

morbidity Index23), and demographic data (age, gender, duration in facility). Oral health 

assessments were conducted prior to the beginning of the study and then weekly thereafter, 

by a member of the research team blinded to group assignment.

Participants were randomized at the individual level in each NH using a random numbers 

generator program and assigned to either the control or experimental group by 2 of the 

authors (VW, CJT), see Figure 1. All outcomes were assessed by trained research assistants 

blinded to treatment assignment. Eighty-nine research assistants provided mouth care; 47 
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served as experimental mouth-care providers and 42 as control mouth-care providers. The 

research assistants included 3rd and 4th year nursing students, undergraduate public health 

students, undergraduate kinesiology students, and certified nursing assistants. Blinding was 

accomplished by training members of the control team separately from members of the 

experimental team. Team members were yoked, meaning that the CRB raters were 

permanently assigned to either the control mouth-care providers or the experimental mouth-

care providers for the duration of the study in individual NHs. Yoking was done to prevent 

the accidental “sharing” of the experimental threat-reduction strategies by well-meaning 

CRB raters. Ten percent of all control mouth-care provider interactions were observed by 

members of the research team (RJ, VW, CJT) for potential diffusion or for the accidental use 

of threat-reduction strategies intuitively learned by a control mouth-care provider. No cross-

contamination or accidental use of threat-reduction strategies were observed during mouth 

care delivered by control group mouth-care providers.

All participants were observed receiving twice daily mouth care from NH staff for 7 days in 

order to assess delivery of usual mouth care procedures without threat-reduction strategies 

and to generate baseline levels of CRB. Starting on day 8, participants received mouth care 

twice daily for three weeks from the trained research assistants. Both the control and 

experimental mouth care providers followed an evidence-based best mouth care protocol 

designed for teeth and dentures that has been described previously.19 Briefly, all tooth and 

tongue dorsum surfaces were brushed using a soft toothbrush and fluoride toothpaste. 

Interdental cleaning was accomplished using interdental brushes. After interdental cleaning, 

participants rinsed and spit using non-alcoholic antimicrobial (0.07% cetylpyridium 

chloride) mouth rinse. Participants assigned to the experimental group, however, received 

mouth care from mouth-care providers who had received additional training in both the 

recognition of CRB and strategies to reduce CRB (MOUTh intervention). These strategies 

are described in the “Procedures” section, below.

Treatment fidelity was assessed for mouth care providers delivering the experimental 

protocol by observing the 10% of all mouth care interactions between the experimental 

mouth care providers and participants assigned to the experimental group. RJ, VW, and CJT 

used checklists to assess which combination of threat-reduction strategies were being 

employed by the experimental mouth-care providers. Inter-rater reliability between the CRB 

raters and an expert CRB rater was also assessed throughout the intervention phase; none 

fell below 90%.

Although consent was obtained from the legally authorized representatives for each NH 

resident, assent was also obtained from each participant for each mouth care episode. Assent 

was considered “granted” if the person with dementia verbally or nonverbally agreed to 

receive mouth care after being approached by a mouth care provider. Mouth care providers 

were trained to approach participants no more than 3 times to obtain assent. If assent could 

not be obtained, the mouth care interaction was classified as “not done, unable to obtain 

assent.”
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2.3 Intervention description

The Managing Oral Hygiene Using THreat Reduction (MOUTh) intervention contained 3 

components: an evidence-based mouth care protocol for older adults with natural dentition 

and dentures,24–28 recognition of CRBs,29 and strategies to reduce threat perception during 

the provision of mouth care. 30 Over-the-counter, readily available mouth care products were 

supplied by the research team. Persons who were dentate received soft, manual 

toothbrushes; plastic interdental brushes; fluoride-containing toothpaste; alcohol-free, 

antibacterial mouthwash; and lip balm. Persons without dentition and who exclusively wore 

removable dental prostheses received soft, manual toothbrushes; denture cleaning paste; 

denture brushes; and lip balm. Partially dentulous participants who wore removable dental 

prostheses received both sets of supplies. Experimental mouth care providers were trained to 

recognize milder CRB and to implement strategies to prevent any escalation of CRBs. These 

strategies to reduce threat perception were grounded in the neurobiology of threat reduction 

and pilot tested with favorable results.30,31

The MOUTh intervention was originally conceptualized as a “toolbox” of strategies to 

prevent and reduce CRBs, which were initially derived from two sources: existing practices 

culled from extant nursing and dental literature and new techniques developed within pilot 

work. 19,30,31 These strategies included: establishing rapport by approaching the resident at 

or below eye level with a pleasant and calm demeanor; providing mouth care in front of a 

sink and in front of a mirror (to access procedural or implicit memories); avoiding 

elderspeak, a type of sing-song “baby talk”; chaining, which involved starting the mouth 

care and having the older adult finish the task; cueing by using gestures, pantomimes, and 

short, 1-step commands; distraction; bridging, where the older adult was asked to hold a 

toothbrush during mouth care; rescue, where a second experimental mouth care provider 

replaced the first experimental mouth care provider if care-resistant behaviors were 

escalating; and hand-over-hand, which involved either the older adult placing his or hand 

over that of the experimental mouth care provider, or the experimental mouth care provider 

gently guiding the older adult’s hands.32 The experimental mouth care providers were 

expected to select strategies on a trial and error basis.

2.4 Measurement of primary outcomes

Occurrence and intensity of CRB were operationalized as a binary indicator and a numeric 

score, respectively, obtained from the revised Resistiveness to Care Scale (RTC-r).33 The 

RTC-r is a modification of the original Resistiveness to Care Scale for Dementia of the 

Alzheimer’s Type.34,35 The RTC-r is a 13-item instrument used to identify specific CRBs 

and intensities of CRBs. CRB occurrence was simply a binary indicator of whether resistive 

behaviors were present or not. The intensity score was obtained by weighting the behaviors 

in the following manner: behaviors classified as mild were summed and multiplied by 1, 

behaviors classified as moderate were summed and multiplied by 2, and behaviors classified 

as extreme were summed and multiplied by 3. All scores (mild + moderate + severe) were 

then summed, resulting in the intensity score. In this study, inter-rater reliability was 

estimated at 0.87 (intraclass correlation) (p<0.001) across 2,328 mouth care observations.
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The oral health of the participants was assessed using the Oral Health Assessment Tool 

(OHAT), a tool developed specifically for NH residents. 36,37 The OHAT is comprised of 8 

items each assigned a score ranging from 0 (healthy) to 2 (unhealthy). Overall scores can 

range from 0 to 16. Six of the 8 items were nurse-sensitive measures of oral health: presence 

of pain; appearances of the lips, tongue, gums and tissues, and saliva; and overall oral 

cleanliness. Two other categories informed the score but were less responsive to nursing 

interventions: state of natural teeth (decayed, broken, or worn down) and condition of 

dentures (loose fit, broken teeth or areas). Participants’ oral cavities were assessed using the 

OHAT prior to the study, after 1 week of baseline mouth care, and at weekly intervals 

throughout the remainder of the study, for a total of five OHAT data collection points. A 

mouth care assessor blinded to group membership conducted the examinations. The mouth 

care assessor was a registered nurse who was trained by the principal investigator. The 

intraclass correlation coefficient was 0.744 for intra-rater reliabilty.

2.5 Measurement of secondary outcomes

The duration of mouth care was measured using a stopwatch and recorded on the RTC-r 

forms. Completion of mouth care was operationalized as a dichotomous response to the 

item, “Mouth care completed,” added to the RTC-r. For dentate participants, mouth care was 

considered completed if all teeth were brushed and interdental surfaces cleaned (using the 

interdental brushes). If mouthwash was omitted for safety reasons (for example, some 

participants drank it), mouth care was still considered complete. For edentulous participants, 

mouth care was considered completed if the dentures were removed from the mouth and 

cleaned. Dentures were only returned back into the mouth during the morning mouth care 

sessions; dentures were left in a denture cup with clean, fresh water after the evening mouth 

care sessions. For persons with partial edentulism and a removable partial denture 

prosthesis, mouth care was considered complete if the aforementioned conditions were met 

for both dentition and removable dental appliances.

2.6 Statistical analyses

The NH residents were randomized at the individual level, which lessened the effect of NH 

site as a confounding variable. Participant characteristics were tabulated by study group in 

order to examine balance in covariates at baseline. An imbalanced characteristic (months in 

nursing home) was used as adjusting covariate in all subsequent between-group 

comparisons. The initial datasets included 4706 attempted instances of mouth care (1155 in 

the observation week and 3551 in the intervention weeks). During the intervention weeks, 

assent for mouth care was obtained in 2886 (82.3%) instances, and completion of mouth 

care activities was recorded in 2869 (80.1%) instances. There were 622 (13% of total) 

instances where residents refused care and therefore care was not completed. In 87 (2% of 

total) instances, mouth care was initiated but not completed yet CRBs were recorded. 

Therefore, the final number of instances of mouth care used for analysis of CRBs included 

3998 instances of mouth care (1091 in the observation week and 2907 in the intervention 

weeks). Between-group differences in proportions of assent to mouth care and completion of 

mouth care during the intervention weeks (3551 instances of attempted mouth care) were 

examined using repeated measures models fitted using generalized linear mixed models 

fitted with a dichotomous outcome binomial distributions (logit link)..38,39 The intention-to-

Jablonski et al. Page 6

Gerodontology. Author manuscript; available in PMC 2019 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



treat principle was also used for the remaining analyses, and thus the analytical datasets 

included data from the 3998 instances of mouth care where CRBs were recorded, regardless 

of whether mouth care was completed or not. Intervention effects were examined in terms of 

duration of mouth care, occurrence of CRBs (binary indicator), intensity CRBs when they 

occur (weighted scores), and OHAT scores. For duration of mouth care and OHAT scores, 

the analyses were conducted using linear mixed models that allowed covariance structures 

for repeated measures on the same participants and nesting of participants within nursing 

homes. Intervention effect sizes (Cohen’s d) were computed using the standard deviation 

estimated from models that included data from the baseline observation week only. The 

distribution of the CRB scores was examined graphically and found to have a mass of 

observations at zero and to be right skewed for those scores greater than zero (see Figure 2). 

Thus, the analysis of intervention effect in terms of resisting behaviors had two components. 

The first component was the probability of CRB occurrence (e.g., whether or not the score 

was zero, adjusting for the duration of mouth care, since the longer the duration the higher 

the likelihood of observing resisting behaviors). The second analysis included only those 

instances of mouth care in which CRBs occurred, using the weighted scores to capture the 

intensity of these behaviors, and adjusting for the duration of mouth care. Generalized linear 

mixed models fitted with binomial (logit link) and gamma (log link) distributions, with 

additional dispersion parameters, were used to estimate and test intervention effects in terms 

of occurrence and intensity of CRBs, respectively. Gamma models can be used to model 

outcomes with positive right skewed distributions,40 which occurred in this study. 

Intervention effect size (Cohen’s d) for the binomial model was computed using the method 

by Chinn,41 and for the gamma model, using reverse-link estimates from the repeated 

measures model and a standard deviation estimated from a model that included data from the 

baseline observation week only. Inference was conducted in the link scale, but inverse-link 

estimates in the original scales (proportions and CRB scores, for the binomial and gamma 

models, respectively) were computed to facilitate interpretation. Intervention effect sizes 

were examined in terms of their relevance (i.e., their magnitude), benefit (whether the sign 

or direction of the effect suggested benefit to the intervention group), and significance from 

null hypothesis tests. Effect sizes (Cohen’s d) of magnitude 0.3 were considered large 

enough to be clinically relevant, corresponding to the mid-point between a small (d=0.2) and 

a medium (d=0.5) effect size, as categorized by Cohen.42 Multiple significance testing on 

study outcomes was addressed using a False Discovery Rate (FDR) approach.43 Significance 

was held at the 10% FDR level.

2.7 Experimental ethics

This study received approval from both The Pennsylvania State University’s Institutional 

Review Board (US) and the University of Alabama at Birmingham’s Institutional Review 

Board (US).

3 RESULTS

The CONSORT diagram of subject flow throughout the study is depicted in Figure 1. One-

hundred nine NH residents were enrolled; 101 were randomized, 100 contributed data for 

analyses, and 91 completed the 3-week intervention period. Table 1 lists the demographics 
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of the sample. The majority (77.0%) was female and white (85.0%). They had moderate to 

severe dementia and were dependent on others for care. Cohen’s d equivalent effect sizes for 

the categorical characteristics were estimated using the method by Rosenthal and Rubin.44 

Between-group imbalance at baseline was observed for months in nursing home, with 

participants in the experimental group, on average, having resided 11 months longer at their 

nursing homes, compared to their control counterparts (d = 0.47, p = 0.022). Therefore, all 

models assessing between-group differences were adjusted for months in nursing home. All 

models also included a random effect for NH; however, the model results showed no effect 

on the outcome variables.

3.1 Assent and completion of mouth care

Not all participants received mouth care at every potential session. Reasons for not receiving 

mouth care included failure to gain assent, unavailability, and somnolence. During the 

intervention period, in order to complete mouth care, mouth care providers were required to 

gain assent. During that period, when available for mouth care, NH residents in the 

experimental group had twice the odds of assenting to mouth care compared to residents in 

the control group (Table 2). Participants in the experimental group had also twice the odds of 

completing mouth care. These differences were relevant (d > 0.3) and significant at the 10% 

FDR level.

3.2 Duration of mouth care

Descriptive statistics for the additional outcomes of interest by study group and week are 

shown in Table 3 (raw data) and intervention effects estimated with longitudinal models are 

shown in Table 4. At baseline, the average time spent on mouth care was roughly 2.6 

minutes. At the intervention weeks, the time spent on mouth care increased in both study 

groups to over four minutes, but the magnitude of the increase, on average, was higher in the 

experimental group by 0.72 minutes. This difference was relevant (d = 0.56) and statistically 

significant.

3.3 Care-resistant behavior

During the first week of the study (baseline period), after adjusting for duration of mouth 

care and months residing in nursing home, CRB occurred in about 47% of the experimental 

group mouth care sessions and 53% of the control group mouth care sessions (Table 4). 

During the intervention weeks, occurrence of CRB increased in both groups at similar levels 

(d = 0.01, p = 0.8837). In terms of the intensity of CRB, at baseline the experimental group 

exhibited slightly higher intensity compared to the control group. During the intervention 

weeks, the intensity of CRB decreased in both groups, but the decrease was slightly higher 

in the experimental group (Table 4). Although the effect of the intervention on CRB 

intensity was in a direction that indicated benefit, the magnitude of the effect was small 

(d=-0.16) and not statistically significant.

3.4 Oral health

Between baseline and week 3, mean OHAT scores improved for both groups (decreasing 

scores indicate improvement in oral health; see Table 3). When comparing baseline to the 
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intervention weeks (Table 3), the experimental group had a slightly larger improvement (i.e., 

decrease) in OHAT scores compared to the control group. However, the magnitude of the 

intervention effect was small (d = −0.18) and not statistically significant.

4 DISCUSSION

The purpose of this study was to test the efficacy of MOUTh (Managing Oral Hygiene 

Using Threat Reduction), a non-pharmacologic, relationship-based intervention versus 

control on 2 primary outcomes for NH residents with dementia who resist mouth care: 

reduction in the occurrence and intensity of CRBs, and improvement in oral health. We 

found that the frequency of CRBs increased in both groups while the intensity of the 

behaviors trended downward in the experimental group. We also examined 2 secondary 

outcomes, duration of oral care and completion of oral hygiene activities. Participants in the 

experimental group experienced longer durations of mouth care and were twice as likely to 

receive completed mouth care compared to participants in the control group. Oral health, 

operationalized as OHAT scores, showed important clinical improvements for both groups. 

Although the experimental group presented with a larger change in mean scores than the 

control group during the 3-week follow-up period, the change was small in magnitude and 

not statistically significant. This finding may reflect the reality that mouth care may be a low 

priority in nursing home facilities and that use of alternative mouth care techniques, 

including oral chlorhexidine swabs (e.g. “toothettes”) or other mechanisms for mouth care 

may be non-ideal.

A strength of this study was the ecological validity of the MOUTh intervention. The 

behavioral techniques and protocols were easily taught to the mouth care providers, and only 

readily available, over-the-counter mouth care products were used. Some researchers have 

incorporated chlorhexidine and enhanced fluoride products as part of the mouth care 

protocol.45 While these products demonstrate efficacy, their use in NHs may be problematic 

because nursing assistants are not allowed to deliver prescribed substances to NH residents. 

Furthermore, the chronic use of oral care products containing chlorhexidine may contribute 

to multi-drug resistant dental plaque bacteria.46

The use of 9 facilities that differed in size, geography, ownership, and reimbursement 

patterns contributed to the generalizability of the findings. However, the use of research staff 

to perform the intervention, while supporting internal validity, compromised external 

validity. We did not measure dental or denture plaque in this study; changes in dental and 

denture plaque may have provided more quantifiable and reliable measurements of the 

effectiveness of the mouth care. This study also excluded persons with dysphagia.

Another limitation was the use of the OHAT to quantify oral health. While the OHAT is a 

well-recognized clinical instrument that was originally developed for use in long-term care 

settings as a screening tool for dental problems, it may not be sufficiently sensitive to 

identify the changes related solely to plaque accumulation and gingival inflammation.36,37 

Two of the items are not responsive to the delivery of regular mouth care: the condition of 

natural teeth (the presence of decayed, broken, or missing teeth) and the condition of 

denture(s) (broken areas, missing teeth, poorly fitting). Because of its emphasis on capturing 
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unhealthy changes, and its designation of “0” for scores related to healthy findings, the 

instrument may possess a floor effect in capturing47 healthy changes. Other studies have 

used plaque and gingival indices to measure levels of oral hygiene control and gingivitis.
47,48 Utilization of a more sensitive measure may allow for a more precise assessment of 

changes to oral hygiene using such experimental measures.

To our knowledge, and based on the results of a recently published systematic review,49 this 

study represents the first randomized clinical trial of a non-pharmacological intervention 

designed to reduce CRBs during mouth care and improve oral health outcomes. The 

inclusion of participants with both dementia and CRBs was novel; this is a population that 

has been excluded in the past, 30 and continues to be excluded now,50 by researchers testing 

interventions for improving mouth care in NHs. Additionally, this study addressed the “big 

research gap”49 for strategies that oral care providers can use to accomplish mouth care in 

persons with dementia residing in NHs. Mouth care providers who had been trained in the 

behavioral strategies of MOUTh were twice as likely to clear the first hurdle of care, gaining 

assent and cooperation. Both the control and experimental mouth-care providers had been 

trained to gain assent by saying, “Please come with me to brush your teeth/clean your 

dentures.” If the participant responded, “No,” or “I just brushed my teeth,” the control 

mouth-care providers simply repeated the assent process up to two more times. The 

experimental mouth care providers, on the other hand, were observed employing the same 

behavioral strategies used to minimize CRB to gain assent and cooperation outside of the 

mouth care activities. For example, if the participant responded negatively during the first 

assent attempt, the experimental mouth-care providers immediately countered using specific 

MOUTh strategies, such as establishing rapport (e.g., “That blue sweater is so pretty on 

you”), using gestures and pantomime, or entering the person’s reality (e.g., when interacting 

with a retired attorney, “I know you just brushed your teeth, but the judge is waiting in 

chambers.”). Strategies implemented by oral care providers were instrumental with gaining 

assent and cooperation during the initial contact with the resident.

The experimental mouth care providers were trained to recognize milder CRB and to 

implement strategies to prevent escalation, which may have resulted in milder presentations 

of CRB compared to the control group participants. Our findings are supported by Volicer 

and colleagues, who observed that clinicians who pressed onwards with care because they 

were not cognizant of the milder presentations of CRB often unwittingly created situations 

where CRB escalated to combative behavior.13 These findings strongly suggest that 

management of CRBs, not their prevention or reduction, results in the successful 

implementation of oral hygiene activities in persons with dementia.

An important clinical implication of this study is that the quality of mouth care may be more 

important than the frequency of mouth care.51 No individual received twice daily mouth care 

throughout the full length of the study due to failure to achieve assent and/or inability of the 

oral care provider to deliver mouth care to the participant. Yet, oral health improved for both 

groups. In spite of practice guidelines that recommend a minimum of twice daily mouth 

care,37 we were unable to find empirical data supporting the optimum dosage of mouth care 

for dentate older adults. In an experimental gingivitis model, data suggest that complete 

plaque removal every 48 hours is sufficient to prevent development of gingival 
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inflammation,51 but that plaque may develop more quickly at sites with inflammation, likely 

due to subgingival bacterial reservoirs.52 It is possible that frequency of mouth care delivery 

may increase CRBs as patients may remember the experience with a negative connotation.

For future studies, it may be beneficial to employ another measurement of oral health and 

hygiene that encompasses a fuller continuum of healthy to unhealthy changes and provides 

more quantitative assessment of oral hygiene measures. Next logical steps include testing 

mouth care protocols tailored to persons with dysphagia, who comprise 40% of NH 

residents;53,54 and determining the optimal dosage of mouth care that reduces plaque, while 

at the same time, minimizes refusals and escalations of CRB.

The MOUTh intervention needs to be evaluated in real-world settings where direct care staff 

are trained to use MOUTh in daily mouth care activities. Our team recently received funding 

from the Centers of Medicare and Medicaid services to train NH staff to use the MOUTh 

strategies; we will be evaluating the MOUTh protocol in 7 NHs in central Alabama. Two of 

the outcome measures for this project are dental and denture plaque changes, which will be 

obtained using an intraoral camera.

In addition to implementing the MOUTh protocol in NHs, we will also explore opportunities 

to test its efficacy in assisted living facilities. Assisted living facilities are rapidly replacing 

NHs as the preferred setting for residential long-term care for persons with dementia. 

Nationally, 1 million older adults reside in assisted living facilities55 89% of whom have 

dementia.56,57 Comparatively, 61% of the 1.7 million older adults who reside in NHs have 

dementia.58 More exploration is needed to determine which components of the MOUTh 

intervention would optimally affect the oral health of persons with dementia residing in 

assisted living facilities.

5 Conclusions

We were able to provide evidence-based mouth care to NH residents with dementia who 

exhibited CRB. The MOUTh intervention did not reduce the frequency of CRB occurrences. 

The intervention reduced the intensity of CRB exhibited by the experimental group 

compared to the control group; however, the magnitude of the effect was small and not 

statistically significant. There experimental group demonstrated a larger improvement in oral 

health than the control group, but the results were not statistically significant. NH residents 

in the experimental group were twice as likely to both assent to mouth care and receive 

completed mouth care, compared to the control group; these findings were statistically 

significant. NH residents in the experimental group received longer durations of mouth care 

compared to residents in the control group. We concluded that the MOUTh intervention 

showed efficacy for managing CRB during mouth care, not eradicating it, resulting in higher 

rates of completion of mouth care activities for NH residents randomized to experimental 

conditions.
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Figure 1. 
Flow Diagram of Recruitment, Enrollment, Group assignment, and Number of Participants 

Who Contributed Data to the Analyses.
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Figure 2. 
Graphical representation of care-resistant behavior (CRB) frequency (N=4656 instances of 

mouth care).
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