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Study protocol with statistical analysis plan  
Significance  

People with advanced Alzheimer’s Disease and Related Dementias (ADRD) commonly 
experience functional, cognitive, and behavioral symptoms that interfere with eating (mealtime 
difficulties),1-3 resulting in low intake4-6 and subsequent malnutrition and dehydration.7, 8 Among 
people living with advanced ADRD in residential care settings (residents), 94% are at risk for 
malnutrition and 66.5% are already malnourished.7, 8 Malnutrition further leads to increased 
infection, weight loss, decreased quality of life, and increased morbidity and mortality.7, 9 Mealtime 
difficulties can be ameliorated by maximizing resident independence and use of evidence-based, 
person-centered care approaches,10-13 so as to promote food intake11, 14 and further maintain 
nutrition and hydration which are fundamental health needs among the aging population with 
ADRD. 

Despite the increased risks and consequences of mealtime difficulties and inadequate intake, 
residents are not provided with optimal mealtime care.12, 15, 16 Person-centered mealtime care 
(PCMC) is individually tailored to residents based on their preferences and levels of 
independence, in contrast to task-centered mealtime care (TCMC) that focuses on completion of 
tasks regardless of resident preferences and abilities.17-19 The PCMC features individualized, 
resident-oriented care through adherence to four principles: 1) providing choices and 
acknowledging preferences, 2) showing respect, 3) supporting independence, and 4) promoting 
social interaction.10-12, 20 Our preliminary studies show that positive staff engagement and social 
interaction with residents is associated with reduced mealtime difficulties and improved intake.10-

12, 14 While PCMC is highly recommended, PCMC strategies haven’t been empirically tested using 
experimental designs.21-24 A gap exists in creating effective individualized PCMC interventions to 
optimize mealtime care quality and resident outcomes. 

 
Objectives  

This study developed and refined OPTIMAL, and evaluated its feasibility, fidelity, and 
usefulness. The specific aims are: 
1. Develop, evaluate, and refine OPTIMAL intervention protocol and training materials. We 

will integrate evidence from literature and our prior work to develop the intervention protocol 
and training materials, addressing resident mealtime difficulties, targeted PCMC strategies, 
and establishment of individualized PCMC plans. We will conduct separate focus group 
interviews of staff and family participants on the acceptability and appropriateness of the 
intervention protocol and training materials before pilot testing. Data obtained will be used to 
refine the intervention protocol and training materials before pilot testing.  

2. Determine feasibility, fidelity, and usefulness of OPTIMAL. Feasibility on participant 
identification, recruitment, consent, and retention will be evaluated descriptively. Fidelity will be 
assessed on a) delivery of treatment (staff attendance to training sessions), b) receipt of 
treatment (staff knowledge and self-efficacy post-training), and c) enactment of treatment skills 
(quality of staff engagement). We will conduct focus group interviews of staff to assess the 
usefulness of OPTIMAL after T3.  

3. Describe resident outcomes (Exploratory). We will measure and describe resident mealtime 
difficulties, eating performance, intake success rate, and body mass index using descriptive 
statistics over time for two treatment groups. Data obtained will inform estimates of effect sizes 
for a future larger-scale trial.   
 



Design  
We used mixed methods (i.e., focus groups, a pilot single-group repeated measures) to refine 
and test OPTIMAL. We collected repeated measures at 3 time points: baseline (T1), immediately 
post intervention (6 weeks post baseline, T2), and 6-week post intervention (12 weeks post 
baseline, T3). At each time point, we assessed quality of staff engagement and resident outcomes 
including eating performance and BMI through collection and coding of videotaped observations 
of dyadic mealtime interaction (videos; Aim 2&3) over 6 meals in 2 consecutive days (2 breakfasts, 
2 lunches, 2 dinners) for each staff-resident dyad. We used Cue Utilization and Engagement in 
Dementia (CUED) mealtime video coding scheme, an innovative, feasible, and reliable tool that 
our team has developed and validated, and assessed resident mealtime challenging behaviors 
including resistive behaviors and functional impairments and intake success rate using videos 
collected in this study.11, 25 

 
Methods 

Development of OPTIMAL (Aim 1). OPTIMAL is designed to teach staff to effectively manage 
mealtime difficulties and engage residents in eating to restore and maintain their highest level of 
function possible. We developed OPTIMAL following the four PCMC principles: 1) providing 
choices & acknowledging preferences (i.e., offering opportunities to make choices, providing and 
delivering food in ways personally acceptable and culturally appropriate), 2) supporting 
independence (i.e., providing appropriate technical, motivational, instrumental, and informational 
assistance based on residents’ functional ability), 3) showing respect (i.e., honoring and valuing 
residents when assisting them), and 4) promoting social interactions (i.e., making connections 
with residents, creating/fostering a social environment with low stimuli and positive 
engagement).10-12, 20 The use of these four PCMC principles in developing OPTIMAL is to manage 
challenges that staff identified as the most significant barrier in providing optimal mealtime care 
in terms of assessing residents’ preferences, interacting with residents, and modifying the over-
stimulated environment.12 While receiving formal and informal training in Year 1-2 of the K23, the 
PI developed OPTIMAL by integrating evidence from literature and our prior work.10-14, 26-28 
Specifically, the PI has conducted a systematic review synthesizing evidence on common 
mealtime difficulties and targeted behavioral strategies for residents with ADRD by searching five 
health-related electronic databases (Pubmed, CINAHL, AgeLine, PsychINFO, Cochrane Library) 
between 1990 and 2016.27 In this review, we have identified 98 unique mealtime difficulties 
categorized in four types of symptoms (behavioral, functional, cognitive, mixed), in which 48 
mealtime difficulties are most commonly described and addressed by 260 unique behavioral 
multilevel strategies. The PI developed OPTIMAL intervention protocol and training materials 
following 3 steps: 1) updating evidence based on literature from 2017 forward; 2) integrating 
findings from the updated review, our preliminary studies (see 4C1), and our current R03 study 
that examines patterns of and temporal relationships between staff PCMC&TCMC behaviors and 
resident mealtime difficulties and intake (see 2A); and 3) synthesizing all the above evidence. The 
training materials will address three components of OPTIMAL: a) Why and What: rationale, 
benefits, and PCMC principles, b) How (basic): resident common mealtime difficulties and 
targeted behavioral multilevel PCMC strategies; and c) How (advanced): establishment of 
individualized PCMC plans based on assessments of common mealtime difficulties and use of 
targeted multilevel PCMC strategies.  
Evaluation and Refinement of OPTIMAL (Aim 1). After the intervention protocol and training 
materials are developed, we conducted one focus group of NH stakeholders including leadership, 
staff, and families to prioritize the multiple mealtime difficulties identified from literature and to 
understand the acceptability of the OPTIMAL intervention following an interview guide. The focus 



group was audio-recorded, and facilitated by the PI experienced in conducting focus group 
interviews. Data obtained were analyzed and used to refine the intervention protocol and training 
materials before pilot testing.  
 
Inclusion/Exclusion Criteria (Aim 2 and 3). Participants including staff, residents, and families 
were recruited from nursing homes. Staff are eligible if they are 18 years old or above, English 
speaking, a permanent facility employee, provide informed consent, and provide direct mealtime 
care for a resident participant at least twice a week over the previous month. Families are 
eligible if they are 18 years old or above, English speaking, a family member of the resident who 
is living at the NH study site at the time of the study, having experiences of delivering mealtime 
care to their resident family members, and providing informed consent.  
Residents are eligible if they: 1) are ≥ 55 years, 2) diagnosed as having ADRD based on 
medical records, 3) identified by NH staff as requiring mealtime assistance, and 4) having a 
legally authorized representative (LAR) providing informed written consent. Whether the 
resident needs mealtime assistance is based on medical record review as well as proxy report 
from the NH staff who has recently cared for the resident at mealtimes using the “feeding” item 
of the Katz ADL Index. Specifically, residents who need varied levels of assistance with feeding 
(limited, extensive, total assistance) are eligible, and those who get food from plate into mouth 
without help are excluded regardless of who prepares food. Residents will be excluded if they: 
1) have a documented diagnosis of Parkinson's disease, traumatic brain injury, or swallowing 
disorder, 2) do not eating orally (e.g., parenteral/IV feedings, use of feeding tubes), 3) unable to 
hear or see staff even with glasses and/or hearing aids  (e.g., uncorrected visual or hearing 
impairment), or 4) stay in the NH study site for less than 12 weeks at the time of 
recruitment/consent/assent (e.g., terminally ill receiving hospice services, and/or receiving post-
hospital skilled rehabilitation) that may not allow enough time for obtaining consent/assent, and 
scheduling days for video recording sessions across three time points (baseline, and 6- and 12- 
weeks post baseline). 
 
Recruitment and Consent (Aim 2 and 3). To enroll staff and families, we will adapt a standard 
consent protocol for NH dementia mealtime research developed based on our prior study.12 To 
enroll residents, we will use a consent& assent protocol for research involving NH residents with 
dementia and their legally authorized representatives (LARs).29 Briefly, proxy informed consent 
will be obtained from the eligible resident’s LAR, and assent from the resident afterwards. Detailed 
plan is described in the PHS HSCTI, 2.5 Recruitment and Retention Plan.  
 
OPTIMAL intervention (Aim 2 and 3). A research assistant (OPTIMAL interventionist) will be 
trained by the PI to facilitate and implement the OPTIMAL intervention. To assure sustainability 
of OPITMAL care, we will identify a staff champion (a staff participant who is a lead nursing 
assistant or licensed practical nurse) in each NH to work with the OPTIMAL interventionist during 
the intervention period. The interventionist will train all staff participants to implement OPTIMAL 
through 3 phases: I) one training session, II) ongoing mentoring to establish/refine PCMC plans, 
and III) two biweekly facilitations of OPTIMAL care delivery. Phases will be implemented 
sequentially, although they will overlap in that, once initiated, they will continue throughout the 
intervention period.  
      In Phase I, all staff participants from one NH will attend an in-person 2-hour group training 
session led by the OPTIMAL interventionist in the format of didactic lectures, role 
modeling/playing, practicing with each other, and demonstration and application of skills in 



individualized PCMC care planning. All staff participants will be provided with training materials 
to be developed by completion of Aim 1(see 4C4). If a staff is not able to attend the group session, 
we will record reasons of no attendance and schedule a make-up individual training session led 
by the interventionist. By completion of the training session, staff participants are expected to be 
able to 1) assess common mealtime difficulties and describe the use of targeted PCMC strategies, 
and 2) develop PCMC plans to address observed mealtime difficulties with targeted strategies. 
Staff will complete a PCMC-related knowledge and self-efficacy test to be developed based on 
training materials pre- and post-training session.  Adequate receipt of the OPTIMAL training is 
indicated by a total test score of ≥ 75% post-training.30, 31 Individual staff with a total test score of 
<75% post-training will attend booster training sessions (in group or individual format) until the 
individual staff receive a total test score of ≥ 75%. 
      The OPTIMAL interventionist will initiate Phase II, individualized PCMC planning, working 
closely with staff and resident participants. The interventionist will assess each resident’s eating 
independence and mealtime difficulties as well as staff use of PCMC&TCMC strategies during 
the first week of the OPTIMAL intervention. After assessment, the interventionist will record major 
mealtime difficulties demonstrated by the resident, strategies used that do (not) work, and any 
barriers to implementing specific strategies. The interventionist will then develop a PCMC care 
plan for each resident by working with staff participants based on assessments of common 
mealtime difficulties. The primary goal is to engage residents to be actively involved in eating and 
initiate each intake attempt by themselves with minimum assistance using appropriate PCMC 
strategies. For example, a care plan for a resident demonstrating prolonged chewing may include 
offering food bites of smaller size, offering drinks frequently to flush food down, and giving short, 
simple verbal cues. Another example is that for a resident with difficulty using utensil properly, the 
care plan may include preloading utensils, offering finger food, and providing adaptive utensils. 
The interventionist will work with the staff participants to identify possible solutions to eliminate 
any barriers to implement specific PCMC strategies, the best places to store/locate the care plans, 
as well as the best way for staff participants to review residents’ updated care plans in each NH.  
      After individualized PCMC care plans are established, Phase III, biweekly facilitations of 
OPTIMAL care, will be provided to each staff participant twice over 4 weeks by the OPTIMAL 
interventionist. The interventionist will coach staff participants in implementing care plans for 
resident participants. In each facilitation, the interventionist will observe each staff participant in 
providing care to a resident during one meal, and provide role modeling as well as feedback on 
how well the staff follows and implements the care plan. In this phase, individualized PCMC care 
plans will be updated continuously based on assessments of resident mealtime difficulties. 
 
Data Collection Procedures (Aim 1, 2, 3; Table 1). In each NH, immediately after written 
consents of staff and family participants are obtained, separate focus groups for staff and families 
will be scheduled and conducted (see 4C4b. Aim 1), and participants’ characteristics will be 
collected using a demographic survey (4C7) before T1. Residents will be recruited with written 
assents/consents from residents and their LARs. Resident characteristics will be collected by 
reviewing medical records. Feasibility data about identification, recruitment, consent, and 
retention of all participants will be gathered throughout the study (see 4C8a, Aim 2). A trained 
research videographer will schedule a 1-day practice recording session for each resident 
participant using a mini handheld digital video recorder. Adequate quality recordings for 
behavioral analyses have been obtained with a mini digital camera in prior research.32, 33 After the 
practice session, the videographer will schedule a 2-day formal recording session for each 
resident participant at baseline (T1), and at 6- (T2) and 12-week post baseline (T3), respectively 
(Aim 2&3). We will videotape mealtime only in the scheduled days of all recording sessions. Staff 
participants will complete a knowledge & self-efficacy test pre- and post- OPTIMAL training 



sessions (Aim 2). At each time point, in addition to mealtime video recording, a trained data 
collector will collect body mass index (BMI) of each resident, and complete observational 
measures on quality of staff engagement and resident eating performance for each of the 6 meals 
in 2 days in the NH (Aim 2&3). After T3, we will conduct one focus group in each NH (Aim 3), 
lasting 50-60 minutes, audio-recorded, and facilitated by the PI experienced in focus group 
interviews.  
 

Table 1. Data Collection Timeline  
Aim
s 

Data/Variables Recruitme
nt 

T
1  

Pre-
&post-
training  

T
2 

T
3  

Pos
t T3 

1,2,3 Consent & sample characteristics  X      
1 Acceptability of OPTIMAL  X      
2 Feasibility of OPTIMAL  X X X X X X 

Fidelity of OPTIMAL   X X X X  
Usefulness of OPTIMAL       X 

3 Resident mealtime difficulties,  eating 
performance, intake success rate, 
BMI 

 X  X X  

 
Sample Characteristics (Aim 1, 2, 3). Resident characteristics include age, gender, race, 
ethnicity, education, dementia stage. Staff and families characteristics include age, gender, race, 
ethnicity, education, job title (staff only), and length of caregiving.  
 
Feasibility, Fidelity, and Usefulness Data (Aim 2)  
Feasibility of OPTIMAL. Descriptive data on identification, recruitment, consent, and retention 
of staff, resident, and family participants will be gathered to assess intervention feasibility34-36 (see 
Appendix 5). In addition to the number of participants screened and eligible for the study, the 
recruiter will track reasons for those unwilling to participate in the study, and whether that is 
specifically related to video recording and/or OPTIMAL intervention. We will record the number of 
participants deemed not eligible and reasons for ineligibility as a basis for planning future trials of 
OPTIMAL. The length of time it takes to obtain assents/consents from residents, staff, families, 
and LARs, as well as the number of families and LARs who don’t mail back their written consent 
within expected time period (i.e., 2 weeks after they receive blank consent forms by mail) will be 
tracked. Families/LARs will be contacted to determine barriers to return of consents and how 
processes could be changed to facilitate timely return of consent. We will track the number of 
residents and staff requiring rescheduling of video recording sessions and the reasons for 
rescheduling. We will track the number of resident and staff participants who withdraw at various 
time points (e.g., before, during, and after T1, T2, and T3), and those who withdraw will be 
contacted to determine reasons for withdrawal and how process could be changed to facilitate 
retention.  
Fidelity of OPTIMAL. We will assess three aspects of fidelity37: 1) delivery of treatment, tracking 
staff attendance at the group or individual training sessions using a checklist, 2) receipt of 
treatment, indicated by a total test score of ≥ 75% on the staff PCMC-related knowledge & self-
efficacy test post-training with or without booster sessions (we will track the number of group or 
individual booster sessions offered in each NH), and 3) enactment of treatment skills, including 
quality of staff engagement assessed by the 19-item Mealtime Engagement Scale38 developed 



by the PI with evidence of reliability and validity (each item is scored on 0-3, total score range: 0-
57, higher score = higher quality of engagement).   
Usefulness of OPTIMAL. Staff perceived usefulness of the OPTIMAL intervention (OPTIMAL 
group) or OPTIMAL training session (education control group) will be assessed using semi-
structured focus group interviews. Open-ended questions focus on experiences in delivering 
OPTIMAL care, use of PCMC-related strategies, strategies that do (not) work, and suggestions 
of refinement for OPTIMAL (see Appendix 7). 
 
Resident outcomes (Aim 3) 
Resident mealtime difficulties. We will code videos using CUED that has codes for resident 
mealtime difficulties grouped into three types: 1) chewing and swallowing difficulties represented 
by 4 behaviors (e.g., holds food in mouth), 2) functional impairment represented by 5 behaviors 
(e.g., difficulty using utensil), and 3) resistiveness to care represented by 6 behaviors (e.g., 
doesn’t open mouth). Coded data will be used to calculate the number of resident mealtime 
difficulties by type in each videotaped meal.  
Resident eating performance. We will use the 9-item Level of Eating Independence scale (see 
appendix 8) to assess the ability of independence with eating and drinking activities during cycles 
of verbal prompts39. Each item is scored from 1 (total dependence) to 4 (total independence), with 
total score ranging from 9 to 36 (higher score = more independence). The inter-rater reliability 
was 0.96.39 
Resident intake success rate. We will code videos using CUED to track whether the resident or 
staff initiates/completes each intake attempt, and whether there is a subsequent intake after each 
attempt. We will calculate resident intake success rate through dividing the number of intake 
attempts initiated/completed by the resident with subsequent intake by the total number of intake 
attempts coded during one meal.  
Resident Body Mass Index (BMI). We will assess body weight in the early morning before 
breakfast with each individual resident dressing casual indoor clothes without shoes using the 
same digital body scale throughout the study. We will assess body weight twice in one early 
morning of each time point and calculate the average of the two assessments for BMI.  
Behavioral Coding Procedures for Videos. All videos will be computer archived and coded 
second-by-second by trained coders using Noldus Observer® 14.0 following a standard CUED 
coding manual established by our team. Detailed training and coding procedures are described 
in PHS HSCTI, 4.4 Statistical Design and Power. Coded data on resident mealtime difficulties 
and intake process will be exported from Noldus Observer® to excel worksheets, and then 
imported to SAS 9.440 for us to calculate the number of mealtime difficulties, and intake success 
rate. 
 
Statistical Analysis Plan.  
Develop, evaluate, and refine OPTIMAL intervention protocol and training materials (Aim 
1). We developed OPTIMAL through systematic integration of four PCMC principles,10-12, 20 our 
prior work on multilevel facilitators and barriers to engaging residents in eating, and our systematic 
review of mealtime difficulties and targeted behavioral strategies. We integrated evidence from 
literature and our prior work to develop the intervention protocol and training materials, addressing 
resident mealtime difficulties, targeted PCMC strategies, and establishment of individualized 
PCMC plans. We conducted focus group interviews of staff participants on the acceptability and 
appropriateness of the intervention protocol and training materials before pilot testing. Based on 



staff overall comments, the OPTIMAL components were highly evaluated as timely and fit to the 
needs of care practice. Data obtained were used to refine the intervention protocol and training 
materials before pilot testing.  
Determine feasibility, fidelity, and usefulness of OPTIMAL (Aim 2). We described feasibility 
data on participant identification, recruitment, consent and retention, including the number of and 
reasons for participants’ ineligibility, unwillingness to participate, not consenting/assenting, not 
returning written consent within expected time period, and attrition/withdrawal. We used this 
information to refine study procedures for a future larger trial to facilitate recruitment and retention. 
We described treatment fidelity, including staff attendance at training sessions and staff PCMC-
related knowledge scores pre- and post-training. Audio-recorded focus group interviews from staff 
(usefulness) were transcribed41 and coded42. We extracted codes using open coding (using staff’s 
own words)42, 43 to address the usefulness and areas of refinement of OPTIMAL.  
Describe resident outcomes (Aim 3). We described distributions of resident eating 
performance, mealtime challenging behaviors including resistive behaviors and functional 
impairments, intake success rate, and BMI using appropriate descriptive statistics (mean, median, 
mode, range, variance, SD, percentile and quartile ranks, n, %) over time. These data were used 
to inform estimates of effect sizes for sample size calculation in a future trial.   
 
Expected Outcomes and Impact for Future Trials. Using mixed methods, qualitative and 
quantitative data will be collected and analyzed to refine OPTIMAL intervention protocol, training 
materials, and study procedures, and to understand its feasibility, fidelity, and usefulness. Data 
obtained from this pilot trial will provide five critical pieces of information for a future larger efficacy 
trial. They are: 1) refined OPTIMAL intervention protocol and training materials with preliminary 
evidence of feasibility, fidelity, and usefulness; 2) refined study procedures for recruitment, 
retention, data collection, and recording and behavioral coding of videos; 3) evidence of feasibility 
for a two-group parallel cluster RCT design with three repeated measures (baseline, 6-&12-weeks 
post baseline); 4) effect size estimates of resident outcomes for sample size calculation; and 5) 
videotaped observations collected in this study to be used in future staff training sessions to 
illustrate OPTIMAL care skills.  
Limitations. As a pilot RCT, a small sample of staff and residents from 4 NHs will be enrolled. 
This is a logical first step to develop and test a new behavioral intervention, prior to a large-scale 
efficacy trial.    
  



References  
1. Liu W, Galik E, Boltz M, et al. Factors associated with eating performance for long-term 
care residents with moderate-to-severe cognitive impairment. J Adv Nurs. 2016;72(2):348-360. 
2. Chang C-C. Prevalence and factors associated with feeding difficulty in institutionalized 
elderly with dementia in Taiwan. The journal of nutrition, health & aging. 2012;16(3):258-261. 
3. Aselage MB, Amella EJ. An evolutionary analysis of mealtime difficulties in older adults 
with dementia. Journal of Clinical Nursing. 2010;19(1-2):33-41. 
4. Lin LC, Watson R, Wu S. What is associated with low food intake in older people with 
dementia? Journal of Clinical Nursing. 2010;19(1‐2):53-59. 
5. Keller HH, Carrier N, Slaughter SE, et al. Prevalence and Determinants of Poor Food 
Intake of Residents Living in Long-Term Care. Journal of the American Medical Directors 
Association. 2017;18(11):941-947. 
6. Mann K, Lengyel CO, Slaughter SE, et al. Resident and Staff Mealtime Actions and Energy 
Intake of Long-Term Care Residents With Cognitive Impairment: Analysis of the Making the Most 
of Mealtimes Study. Journal of Gerontological Nursing. 2019;45(8):32-42. 
7. Chang CC, Roberts BL. Malnutrition and feeding difficulty in Taiwanese older with 
dementia. Journal of Clinical Nursing. 2011;20(15-16):2153-2161. 
8. Bell CL, Lee AS, Tamura BK. Malnutrition in the nursing home. Current Opinion in Clinical 
Nutrition & Metabolic Care. 2015;18(1):17-23. 
9. Hanson LC, Ersek M, Lin FC, et al. Outcomes of feeding problems in advanced dementia 
in a nursing home population. Journal of the American Geriatrics Society. 2013;61(10):1692-
1697. 
10. Liu W, Jao YL, Williams K. The association of eating performance and environmental 
stimulation among older adults with dementia in nursing homes: A secondary analysis. 
International Journal of Nursing Studies. 2017;71:70-79. 
11. Liu W, Williams K, Batchelor-Murphy M, et al. Eating Performance in Relation to Food and 
Fluid Intake in Nursing Home Residents with Dementia: a Secondary Behavioral Analysis of 
Mealtime Videos. International Journal of Nursing Studies. 2019;96, 18-26. 
https://doi.org/10.1016/j.ijnurstu.2018.12.010  
12. Liu W, Tripp-Reimer T, Williams K, et al. Facilitators and barriers to optimizing eating 
performance among cognitively impaired older adults: A qualitative study of nursing assistants’ 
perspectives. Dementia. 2018;https://doi.org/10.1177/1471301218815053. 
13. Liu W, Galik E, Boltz M, et al. Optimizing Eating Performance for Older Adults with 
Dementia Living in Long-term Care: A Systematic Review. Worldviews on Evidence-Based 
Nursing. 2015;12(4):228-235. 
14. Liu W, Jao YL, Williams KN. Factors Influencing the Pace of Food Intake for Nursing Home 
Residents with Dementia: Resident Characteristics, Staff Mealtime Assistance and Environmental 
Stimulation. Nursing open. 2019;0(0):1-11. https://doi.org/10.1002/nop1002.1250  
15. Lea EJ, Goldberg LR, Price AD, et al. Staff awareness of food and fluid care needs for 
older people with dementia in residential care: A qualitative study. J Clin Nurs. 2017;26(23-
24):5169-5178. 
16. Hammar LM, Swall A, Meranius MS. Ethical aspects of caregivers' experience with 
persons with dementia at mealtimes. Nurs Ethics. 2016;23(6):624-635. 
17. Gilmore-Bykovskyi AL. Caregiver person-centeredness and behavioral symptoms during 
mealtime interactions: Development and feasibility of a coding scheme. Geriatric Nursing. 
2015:S10-15 11p. 
18. Edvardsson D, Winblad B, Sandman P-O. Person-centred care of people with severe 
Alzheimer's disease: current status and ways forward. The Lancet Neurology. 2008;7(4):362-367. 

https://doi.org/10.1016/j.ijnurstu.2018.12.010
https://doi.org/10.1177/1471301218815053
https://doi.org/10.1002/nop1002.1250


19. Lann-Wolcott H, Medvene LJ, Williams K. Measuring the person-centeredness of 
caregivers working with nursing home residents with dementia. Behavior Therapy. 2011;42(1):89-
99. 
20. Reimer HD, Keller HH. Mealtimes in nursing homes: striving for person-centered care. 
Journal of Nutrition for the Elderly. 2009;28(4):327-347. 
21. Aselage MB, Amella EJ, Rose SB, et al. Dementia-Related Mealtime Difficulties: 
Assessment and Management in the Long-Term Care Setting. Handbook of Clinical Nutrition and 
Aging. New York: Springer 2015:287-301. 
22. Keller HH, Carrier N, Duizer L, et al. Making the most of mealtimes (m3): grounding 
mealtime interventions with a conceptual model. Journal of the American Medical Directors 
Association. 2014;15(3):158-161. 
23. Molony SL, Kolanowski A, Van Haitsma K, et al. Person-centered assessment and care 
planning. The Gerontologist. 2018;58(suppl_1):S32-S47. 
24. Prizer LP, Zimmerman S. Progressive support for activities of daily living for persons living 
with dementia. The Gerontologist. 2018;58(suppl_1):S74-S87. 
25. Liu W, Batchelor M, Williams K. Ease of use, feasibility and inter-rater reliability of the 
refined Cue Utilization and Engagement in Dementia (CUED) mealtime video-coding scheme. J 
Adv Nurs. 2020;76(12):3609-3622. 
26. Liu W, Cheon J, Thomas SA. Interventions on mealtime difficulties in older adults with 
dementia: a systematic review. Int J Nurs Stud. 2014;51(1):14-27. 
27. Rediehs M, Liu W. Mealtime  Difficulties and Targeted Non-Pharmacological Interventions 
for Individuals with Dementia: A Systematic Review. Presented as a student competitive poster 
at MNRS 43rd Annual Research Conference, Kansas City, KS, USA 2019. 
28. VonderHaar K, Bordenet C, Liu W. Promoting Eating Performance for Cognitively 
Impaired Institutionalized Residents: Prioritized Problematic Mealtime Behaviors and Targeted 
Nursing Strategies. Presented as a poster at Alzheimer’s Association International Conference® 
(AAIC®), Chicago, IL, USA. 2018. 
29. Batchelor-Aselage M, Amella E, Zapka J, et al. Research with dementia patients in the 
nursing home setting: a protocol for informed consent and assent. IRB: Ethics & Human 
Research. 2014;36(2):14-20. 
30. Batchelor‐Murphy MK, McConnell ES, Amella EJ, et al. Experimental comparison of 
efficacy for three handfeeding techniques in dementia. Journal of the American Geriatrics Society. 
2017;65(4):e89-e94. 
31. Batchelor-Murphy M, Amella EJ, Zapka J, et al. Feasibility of a web-based dementia 
feeding skills training program for nursing home staff. Geriatr Nurs. 2015;36(3):212-218. 
32. Williams KN, Herman R, Gajewski BJ, et al. Elderspeak communication: Impact on 
dementia care. American Journal of Alzheimer's Disease and Other Dementias. 2009;24(1):11-
20. 
33. Williams KN, Perkhounkova Y, Herman R, et al. A Communication Intervention to Reduce 
Resistiveness in Dementia Care: A Cluster Randomized Controlled Trial. The Gerontologist. 
2016;57(4):707-718. 
34. Tickle-Degnen L. Nuts and bolts of conducting feasibility studies. American Journal of 
Occupational Therapy. 2013;67(2):171-176. 
35. Bowen DJ, Kreuter M, Spring B, et al. How we design feasibility studies. American journal 
of preventive medicine. 2009;36(5):452-457. 
36. Leon AC, Davis LL, Kraemer HC. The role and interpretation of pilot studies in clinical 
research. Journal of psychiatric research. 2011;45(5):626-629. 
37. Bellg AJ, Borrelli B, Resnick B, et al. Enhancing treatment fidelity in health behavior 
change studies: best practices and recommendations from the NIH Behavior Change Consortium. 
Health Psychology. 2004;23(5):443-451. 



38. Liu W, Batchelor-Murphy MK, Williams KN. Development, Reliability, and Validity of the 
Caregiver Mealtime Engagement Scale in Nursing Homes. The Gerontological Society of 
America's 71st Annual Scientific Meeting, Austin, Texas, USA Poster. 2019. 
39. Coyne ML, Hoskins L. Improving eating behaviors in dementia using behavioral strategies. 
Clinical nursing research. 1997;6(3):275-290. 
40. SAS Institute Inc. SAS 9.4 Language Reference: Concepts, Sixth Edition: Cary, NC: SAS 
Institute Inc. 2017. 
41. QSR International. NVivo 9: QSR International 2010. 
42. Silverman D. Doing qualitative research: A practical handbook: SAGE Publications Limited 
2013. 
43. Holloway I, Wheeler S. Qualitative research in nursing and healthcare: John Wiley & Sons 
2013. 
 


