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Abstract
Background and Objectives: Poor food intake is common in long-term care (LTC). The mealtime experience has been iden-
tified as influential, yet, research has been limited by lack of quality, standardized measures. The purpose of this study was 
to develop and test for inter-rater reliability the Mealtime Scan (MTS), an observational measure.
Research Design and Methods: MTS was derived from the literature on ambiance, mealtime experience, social interactions 
at mealtimes, and social models of care. Three scales on person-centered care and physical and social environments are used 
to summarize key aspects observed with MTS. Two raters assessed MTS for reliability at 30 different meals conducted in 10 
dining rooms, within three LTC residences. Intraclass correlation coefficient (ICC) was used to assess reliability.
Results: MTS demonstrated good to excellent reliability on the three summative scales (physical ICC  =  0.73, social 
ICC = 0.81, person-centered care ICC = 0.83) and other scalable items had good to excellent reliability (e.g., background 
noise ICC = 0.65, Mealtime Relational Care checklist: negative interactions ICC = 0.85).
Discussion and Implications: MTS is reliable and face valid for assessing mealtime experience. Future work will explore con-
struct validity of this measure. MTS can be used to support improving the mealtime experience for residents living in LTC.

Keywords:  Eating environment, Residences, Measurement

Poor food intake is common in long-term care (LTC; Aghdassi, 
McArthur, McGeer, Simor & Allard, 2007; Engelheart & 
Akner, 2015; Ongan & Rakicioğlu, 2015). Many factors 
have been suggested or found to be associated with food 
intake of residents and they have recently been conceptual-
ized into the Making the Most of Mealtimes model (Keller, 
Carrier, Duizer, Lengyel, Slaughter & Steele, 2014) under the 
domains of meal quality, meal access, and mealtime experi-
ence. Several studies suggest the importance of the mealtime 
experience to food intake, sometimes described as the “ambi-
ance” (Nijs, de Graaf, Kok & van Staveren, 2006) of meal-
times. Yet, research on aspects and variables constituting an 
ideal experience to support resident quality of life and food 

intake is limited. Research to date suggests both physical and 
psychosocial environments are important at mealtimes and 
specifically: type and availability of music; home like décor 
(e.g., pictures, tablecloths/place mats, dishware); orientation 
cues (e.g., clocks, food aroma); smaller dining areas; table 
groupings to support interaction (and including staff at the 
table); involving residents in meal activities; and no other 
care activities occurring at mealtime (Vucea, Keller & Ducak, 
2014; Abdelhamid, et al. 2016; Bunn, et al. 2016).

Models or theories that support the importance of the 
mealtime experience and have defined essential aspects of 
this experience can be extrapolated to the LTC context. 
Specifically, the Five Aspects of the Meal Model describes 
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the key elements as: the room (e.g., décor, lighting, sound, 
color, textiles), the meeting (e.g., the social interactions that 
occur such as staff to resident, resident to resident, and staff 
to staff), the product (e.g., the foods and beverages pro-
vided, their quality and meeting the needs, and preferences 
of those eating), the management control system (e.g., 
work environment, organization, labor laws, efficiency to 
provide food, and at the right temperature); with all of 
these working together to result in the final aspect of the 
“atmosphere” (perception of the total environment), or in 
essence the mealtime experience (Edwards & Gustafsson, 
2008). The authors suggest that although this model was 
originally based on restaurant meals, it has application 
to institutions such as care homes. The Life Nourishment 
Theory developed specifically for persons with dementia, 
also has relevance to the mealtime experience for residents 
in LTC (Genoe, Dupuis, Keller, Schindel Martin, Edward, & 
Cassaloto, 2010; Keller, Schindel Martin, Dupuis, Genoe, 
Edward, & Cassaloto, 2010). This theory identifies the 
psychosocial aspects of mealtimes that make them mean-
ingful. Specifically, meals are an ideal time for connecting 
with others and participating psychologically (Keller et al., 
2010). Meals also afford the opportunity to support and 
honor an individual’s identity. For example, people can be 
involved in meaningful roles and have their dignity upheld 
by being able to make choices and being acknowledged as 
an individual (11; Genoe et al., 2010). Together, these two 
models/theories provide a strong foundation for consider-
ing how to improve the mealtime experience of older adults 
living in care homes.

Prior work suggests that concepts and factors consistent 
with these frameworks can be implemented and have an 
impact. For example, Nijs, de Graaf, Kok & van Staveren 
(2006) improved the mealtime ambiance in Dutch nursing 
homes by changing meal provision (i.e., food placed on the 
table for self-service) and eating situations (i.e., staff mem-
bers sitting and chatting with residents while eating). Food 
intake, body weight, and quality of life of residents improved 
(Nijs et al., 2006). However, the researchers did not fully 
connect the mechanisms of these ambiance changes to these 
outcomes, but suggested that the full “package” needed to 
be implemented as the effects of specific activities could not 
be determined (Nijs et al., 2006). Specifically considering 
the psychosocial environment, others have suggested that 
when choices at mealtime (e.g., food, where to sit, when 
to eat) are provided, residents have improved outcomes 
(Desai, Winter, Young & Greenwood, 2007; Kenkmann &  
Hooper, 2012). As well, interventions focused on making 
the mealtimes more intimate and involving residents in vari-
ous mealtime roles have potential to improve quality of life, 
satisfaction, and feelings of happiness (Huang, Li, Yang &  
Chen, 2009; Mattson & Gallant, 2012; Perivolaris, LeClerc, 
Wilkinshon & Buchanan, 2006; Roberts, 2011; Ruigrok & 
Seridan, 2006). However, these studies often lacked rigor; 
despite making notable changes in the ambiance, research-
ers failed to adequately measure changes made. Thus, it 

is difficult to identify what mechanisms were influential 
and should be the core components of any intervention to 
improve the mealtime experience.

The mealtime experience has been shown to be an 
important aspect of LTC and residential care environments, 
influencing food intake, quality of life, and perhaps other 
outcomes relevant to residents and homes (Vucea et  al., 
2014). A  recent research agenda focused on improving 
food intake and mealtimes ranked the dining environment 
as number three in terms of importance (Keller, Beck &  
Namasivayam, 2015). Yet, research will continue to be lim-
ited in this area by lack of a standardized tool to assess 
physical and psychosocial aspects of the mealtime environ-
ment. Such a tool could not only help to differentiate ambi-
ance in various settings, but could be used as a basis to 
transform and improve the mealtime experience. The first 
objective of this study was to describe the development of 
the Mealtime Scan (MTS), a standardized measure to assess 
the varied factors that influence ambiance at mealtimes in 
LTC. The second objective was to describe the inter-rater 
reliability of the scan using two trained assessors in several 
dining rooms and over several meals.

Design and Methods

Development of the MTS
The MTS for LTC was developed to objectively measure the 
psychosocial and physical environments in shared dining 
environments when they were in use for a meal; in essence 
to capture the mealtime experience. A tool focused on the 
physical environmental features that support home like-
ness and functionality, the Dining Environment Assessment 
Protocol (DEAP), was already developed and is used to 
assess the environment when the dining room is empty 
(Chaudhury, Keller, Pfisterer, & Hung, 2016). A  comple-
mentary tool to measure the mealtime experience while a 
meal was taking place was considered necessary for fully 
understanding the influence of the ambiance on food intake 
and other outcomes. The primary author had participated 
in several studies focused on mealtimes that led to the devel-
opment of the MTS. Specifically, the Eating Together Study 
defined what persons with dementia and their family care 
partners considered meaningful to the mealtime experience. 
Key findings indicated that mealtimes were essential for 
building and sustaining connection within families (Keller 
et al., 2010) and that meals provided an opportunity for 
individual identities to be honored and respected (e.g., roles, 
preferences, choices, etc.; Genoe et al., 2010). Subsequent 
to this study, several investigations in LTC and retirement 
residences helped to identify poor and better ambiance at 
mealtimes. For example, an observational study described 
the types of social interactions that occurred at mealtimes 
in retirement homes (e.g., making conversation, excluding/
rebuffing) and the physical and psychosocial features (e.g., 
physical environment, resident characteristics) that influ-
enced these interactions were described (Curle & Keller, 
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2010). As persons with dementia and/or their care partners 
were followed as they transitioned into residential care liv-
ing, the changes they experienced in mealtimes were noted 
(Henkusens, Keller, Dupuis, & Schindel Martin, 2014). Of 
specific relevance was the “institutionalizing” of meals to 
be inflexible, task-focused events. A  review of the litera-
ture identified how person-centered care at mealtimes was 
conceptualized and confirmed the “promise of mealtimes” 
as a time for social interaction, choice, and the showing of 
respect (Reimer & Keller, 2009). Finally, an opportunity 
to observe and study a home transitioning from a medical 
model to a social model of care resulted in the identifica-
tion of observable changes at mealtimes that improved the 
mealtime experience. These changes included physical fea-
tures of the dining space, as well as the way the meals were 
provided and the interactions among residents and staff at 
mealtimes (Ducak, Sweatman & Keller, 2015). This study 
helped to describe the end goal of a social model of care 
at mealtimes or “relational meals”. Relational meals are 
more home like, with family and residents feeling relaxed 
and accepted in the environment. They are person-centered 
in that the needs, preferences, and choices of residents 
are known and fulfilled. Opportunities for psychological 
and social engagement exist for all residents, even those 
who are unable to verbally communicate. Rapport exists 
between residents, family, and staff, such that they have 
mutually beneficial relationships, consistent with a family 
home (Ducak et al., 2015).

Based on this vein of research, the mealtime experience 
to be measured by MTS was conceptualized as the psycho-
social environment that leads to relational meals, as well 
as the physical or built environmental features that impact 
this psychosocial environment. Prior work suggests that 
the physical and psychosocial aspects of the mealtime envi-
ronment are inextricably linked (Edwards & Gustafsson, 
2008; Ducak et al., 2015). Physical environmental features 
that support the psychosocial environment included on 
MTS were: lighting levels, number of residents, staff and 
others in the dining space, number involved in specific roles 
(e.g., passing plates, providing eating assistance); pres-
ence of orienting cues, such as place mats, as well as food 
smells, measured temperature and humidity, and television 
or music type and level and if this interfered with conver-
sation. Sound level in decibels (dB) was also included on 
the MTS as well as a background noise level scale rating 
to capture aberrant noise, based on 11 sounds commonly 
observed at mealtimes in LTC (e.g., noise from carts, over-
head speakers, residents calling out) that could negatively 
affect the mealtime experience. Each item was ranked from 
0 (low/absent) to 4 (high/frequent) and the 11 ratings were 
summed for an overall background noise level score. These 
features are detailed in Supplementary Appendix Table 1.

The psychosocial features included on MTS were based 
on the prior work by the first author (Ducak et al., 2015; 
Henkusens et  al., 2014; Reimer & Keller, 2009). These 
aspects were captured in a checklist of observable relational 

care practices that demonstrated the promotion of choice, 
dignity, autonomy (e.g., asking permission to assist resi-
dent), and social inclusion. Seven items were specifically 
focused on how staff interacted with persons receiving eat-
ing assistance. Two questions were focused on meal clean 
up that demonstrated less institutional practices (e.g., not 
using a trolley to remove dishes). The checklist consists of 
positive and negative statements for the same observable 
practice; it was anticipated that both positive and negative 
behaviors could be observed during an entire meal. This was 
named the Mealtime Relational Care Checklist (M-RCC) as 
scores can be derived from these items alone. Positive item 
stems are provided in Supplementary Appendix Table  2. 
From all of this collected data, three summative scales were 
used to rate the physical, social, and person-centeredness of 
the environment. These summative scales were conceived 
as the primary variables that would be included in any sub-
sequent analysis to differentiate the mealtime experience 
among observations, dining rooms, homes, etc. and as they 
address different aspects of the mealtime, are analyzed as 
stand alone variables. A numerical rating scale was desired 
for use in future analyses when comparing these aspects of 
mealtime experience to outcomes such as food intake or 
quality of life. The descriptors for points on these scales are 
provided in Supplementary Appendix Figure 1.

A pilot study focused on identifying determinants of 
food intake in LTC, provided the opportunity for the first 
author to test out various iterations of the tool. Co-authors 
and co-investigators on the Making the Most of Mealtimes 
project were intimately involved in this developmental 
phase, providing reviews, and suggestions for various iter-
ations. A  protocol for completion of the MTS was also 
developed for training and reference purposes. An assessor 
completes the MTS during a meal; they enter the environ-
ment before a meal service begins so that no observations 
are missed. The beginning of meal service is defined as at 
least one staff and one resident being present in the dining 
room with the intent of starting the meal. Seated in an area 
where the assessor can view much of the dining area, she/
he observes the meal processes and interactions. If an area 
is not readily visible from this vantage point, the assessor 
may relocate during the meal. At the end of the meal, the 
MTS items are reviewed and the three summative scores 
for physical environment, social environment, and person-
centered care are completed by providing a ranking from 
1 (low) to 8 (high) based on the various MTS items (see 
Supplementary Appendix Table  1) associated with these 
aspects of the mealtime experience (Physical: 1 = unpleas-
ant /unsupportive (e.g., temperature, noise, lighting), 
8 = pleasant, supportive; Social: 1 = quiet, low engagement 
of residents, task focussed, 8 = appropriate level of inter-
action, residents engaged, mealtime is an event; Person-
centered care: 1  =  undignified, task focused practices, 
8  =  dignified, person-centered practices). Descriptors for 
points on these scales are provided to promote consistency 
in scoring (see Supplementary Appendix Figure 1).
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Inter-Rater Reliability Testing

Two assessors, one very familiar with mealtime environ-
ments and another relatively novice to LTC, were recruited 
and trained to conduct this reliability study. The inclusion of 
a less experienced assessor was desired to demonstrate that 
with training, assessors could be reliable in their completion 
of the MTS, even when their experience in residential care 
assessment is limited. The first and second authors trained 
the assessors using the protocol to ensure each item on the 
tool was clear.

A single for-profit residential care provider that had 
several LTC homes from which to choose for testing the 
MTS served as the context for reliability testing. Homes 
that had been constructed over the period of two decades 
were chosen to ensure some variety in the physical dining 
spaces. Key personnel in the corporate administration dis-
cussed the project with management and staff at the three 
homes chosen to participate; communications included in-
person meetings at shift change and a description of the 
project for the communication book and resident news-
letter. Each home had at least two LTC dining areas to 
include in the study and the most diverse areas (e.g., size, 
layout) were selected for observation. Data were collected 
over 11 days and all meals were represented. A notice was 
put up in each dining room on the day in which a scan 
would take place; personal consent from staff and resi-
dents was not deemed necessary from the ethics board. On 
the day of a scan, the assessors introduced themselves to 
the director of care and other key nursing personnel. They 
wore nametags that included their university affiliation. If 
residents or staff asked them why they were in the dining 
room the assessors introduced themselves and provided a 
standard response that they were testing a new form that 
helped to capture what went on in the dining area.

Ten dining rooms were selected to promote as much 
diversity as possible in terms of size and resident profile; 
each dining room was observed at a breakfast, lunch, and 
dinner for a total of 30 observations. Assessors sat beside 
each other for the duration of the mealtime observations. 
When changing locations, both researchers changed loca-
tions at the same time. An environmental meter (Shimana 
SHSEHY002) was used to determine luminescence 
(lumens), humidity (%  relative humidity), temperature 
(Celsius), and sound (decibels) at a peripheral and central 
location in the dining area, at the beginning and half way 
through the meal (4 ratings per meal for each assessor). 
Meter readings were taken sequentially by each assessor 
at the level of the dining tables in the room. When asses-
sors were unable to observe the entire dining room at once 
(i.e., the dining room was in a U configuration), researchers 
observed each half of the dining room together. Assessors 
left the dining area at the same time but did not compare 
their forms. Data were entered into individual databases 
when all data collection was completed; data were merged 
and checked by one assessor prior to analysis. Ethical clear-
ance was provided by a University of Waterloo research 
ethics board (#20044).

Statistics

Descriptive analyses (e.g., average frequency, mean, stand-
ard deviation) were completed for each item and the summed 
scales on MTS using the first rater’s data and observations. 
Inter-rater reliability was assessed on five scalable items 
of the MTS; background noise level rating, the M-RCC 
(summed positive and negative and the ratio of positive to 
negative), and the three summative scales with ratings from 
1 to 8 for physical and social environments and person-
centeredness. Intraclass correlation coefficient (ICC) using 
a two-way random model of absolute agreement was used 
to determine reliability for all scales. An ICC value greater 
than 0.75 was considered “excellent”, 0.60–0.74 “good”, 
0.40–0.59 “fair”, and <0.4 considered “poor” (Cicchetti & 
Sparrow, 1981; Shrout & Fleiss, 1979).

Results
Of the 10 dining rooms observed, 70% were in dementia 
care units. Table 1 provides descriptive results of mealtime 
characteristics assessed by MTS. Most residents had meals 
with others in the dining room (mean n  = 24.1 SD 3.7), 
and relatively few residents ate in an adjacent dining area 
(n = 0.8 SD 1.2). Relatively few residents required total eat-
ing assistance, (n = 4.0 SD 2.2), and on average, 3.1 (SD 1.4) 
staff were involved in assisting at the meals observed. There 
were on average 3.5 cues (SD 1.5) that it was mealtime 
(e.g., aroma, table settings). No residents were observed to 
be participating in mealtime activities (e.g., setting table, 
clearing table), and there was no television present in the 
dining areas. Ten meals had music playing during the meal; 
six had contemporary music, three had cohort specific, and 
one had music with lyrics.

Descriptive statistics for scales and scores and inter-rater 
reliability statistics are provided in Table  2. The average 
rating of positive to negative practices on the M-RCC was 
relatively low at 1.3 (SD 0.35) and the social environment 
scale had the lowest rating of 3.7 (SD 2.2) out of a potential 
8. The physical environment summative score was highest 
(mean 4.9 SD 2.2) with the person-centered care scale hav-
ing a mean score of 3.9 (SD 2.1). Overall, the inter-rater 
reliability for MTS scales/scores was very good with the 
lowest being for background noise level (ICC = 0.65) and 
the highest being for the summed negative practices on the 
M-RCC (ICC = 0.85).

Implications
Mealtime experience and ambiance in LTC are thought to 
be important contributors to residents’ quality of life, sat-
isfaction, and food intake. Yet, lack of a reliable and valid 
measure to assess the mealtime experience has resulted in 
limited research in this area. Other measures have been 
developed to track social interactions at mealtimes in care 
environments (Dubé et al., 2007; Keller, Laurie, McLeod &  
Ridgeway, 2013); however, these tools are focused on inter-
actions between tablemates/staff at the table level, and do 
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not capture the overarching mealtime experience or ambi-
ance of dining rooms. This article describes the develop-
ment of the first standardized measure of the mealtime 
experience, the MTS. This instrument measures social, 
person-centered care, and physical environment features 
believed to impact the mealtime experience for residents. 
Subscales were found to have good to excellent reliabil-
ity. The three summative scales, anticipated to be used to 
describe the mealtime experience in future analyses, were 
rated as excellent; all of their ICC were close to or above 
0.75 (Cicchetti & Sparrow, 1981; Shrout & Fleiss, 1979).

The MTS was created for research purposes, but could 
be used by individual LTC homes to identify areas for qual-
ity improvement. Specifically, the M-RCC checklist could 

be used as a self-monitoring tool on positive practices con-
sistent with relational meals (Ducak et al., 2015; Reimer & 
Keller, 2009). Further work could involve formatting and 
revising the M-RCC to promote ease of use with a focus on 
educating staff and management. A detailed manual sup-
ports the training of assessors on the key aspects of MTS. 
In this study, the mealtimes were rated more positively for 
the physical environment, but less so for the social and per-
son-centered care aspects of the mealtime experience. The 
average score for these latter summative scales was below 
4 on a scale of 1 to 8, indicating that improvements are 
needed in these homes to promote these aspects of the meal-
time experience. As well, there were only 30% more posi-
tive than negative interactions observed with the M-RCC 

Table 1. Descriptive Characteristics of Dining Areas Assessed by MTS (n = 30)

Characteristic Mean (SD) Min/Max

Light (lux) 432.0 (237.2) 135.3/1318.8
Temp (°C) 23.5 (1.9) 19.4/27.4
Humidity (RH) 33.4 (6.4) 23.8/49.0
Sound (db) 66.6 (3.7) 61.0/73.5
Total persons in dining area 24.0 (3.7) 17/29
Residents alone at a table 1.8 (1.7) 0/7
Residents eating with others 22.4 (4.4) 11/29
Residents requiring total physical assistance 4.0 (2.2) 0/9
Staff involved in eating assistance 3.1 (1.4) 0/6
Staff only involved in plating, passing food 2.2 (0.9) 0/4
Family/volunteers 0.4 (0.6) 0/2
Other persons 1.2 (0.6) 0/3
Residents eating in adjacent area 0.8 (1.2) 0/4
Family members in adjacent area 0.2 (0.9) 0/5
Staff in adjacent area 0.0 (0.0) —
Sum of orientation cues present (max score: 7) 3.5 (1.5) 0.0/ 6.0
Residents participating in mealtime activities 0 0
Television present in dining room (# of meals) 0 0
Music playing during meal (# of meals) 10 —
Ratio of M-RCC (SUM +ve: SUM –ve interactions) 1.3 (0.4) 1.0/ 2.0

Note: M-RCC = Mealtime Relational Care Checklist; MTS, Mealtime Scan.

Table 2. Inter-Rater Reliability of Key Features of MTS (n = 30)

MTS component Description of component Inter-rater agreement (ICC) F statistic and p value Mean (SD)

Background noise level Sum of 11 items ranked 0.65 F = 2.88 (29) 6.7 (7.7)
p = .003

M-RCC Sum of NEGATIVE practices 0.85 F = 6.68 (29) 15.6 (3.4)
p < .001

Sum of POSITIVE practices 0.73 F = 3.65 (29) 18.8 (2.4)
p < .001

Summative scales Physical environment 0.73 F = 3.66 (29) 4.9 (2.5)
p < .001

Social environment 0.81 F = 5.12 (29) 3.7 (2.2)
p < .001

Person-centered care 0.82 F = 5.545 (29) 3.9 (2.1)
p < .001

Note: ICC, intraclass correlation; M-RCC = Mealtime Relational Care Checklist; MTS, Mealtime Scan.
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checklist. Future research should also consider if these 
summative scales are predictive of resident food intake, sat-
isfaction, and quality of life. If there were significant asso-
ciations, this would reinforce the importance of home and 
staff self-assessment and engaging in improvement efforts 
to promote these aspects of the mealtime experience.

Considering all aspects on the MTS, the environmental 
meter used to measure luminescence, sound, humidity, and 
temperature, was likely the least convenient to complete. 
Although the meter was hand held, it is not inconspicuous 
and the protocol required the assessor to use the meter at 
the first and second course at two locations in the dining 
room. This required movement (including to the center of 
the dining area for a measurement) was potentially disrupt-
ing to the mealtime environment. The summative physical 
environment rating considered these aspects collected with 
the environmental meter as well as orientation cues, televi-
sion/radio use, and level of background noise to identify a 
pleasant/supportive and unpleasant/unsupportive environ-
ment. The assessor’s perception of sufficient lighting and 
temperature might have been sufficient. Further, the back-
ground noise level subjectively rated throughout the meal 
was likely more representative of excess sound than the 
measures taken only twice with the environmental meter. 
Thus, this aspect of the MTS is potentially optional for 
those who would like to use MTS, but do not have access 
to such a meter. The DEAP measure also captures aspects 
of adequate lighting and glare in dining rooms and how 
temperature is controlled (Chaudhury et al., 2016).

Although the MTS is reliable, further testing on a wider 
range of mealtime experiences with varied sizes of din-
ing spaces and configurations is needed. The MTS result-
ing from this work was used in the Making the Most of 
Mealtimes prevalence study (Keller et al., 2016). A total of 
82 different dining rooms in 32 LTC homes across four 
Canadian provinces were assessed with MTS. Each dining 
room was assessed four to six times with the MTS. This 
research will provide the opportunity to examine indi-
vidual features of MTS, which are most influential for the 
summative scales, as well as conducting construct validity 
of these summative scales and the M-RCC. Specifically, 
it will provide the opportunity to determine if the envi-
ronmental meter readings were influential for the overall 
physical environment rating, or if it could be considered 
optional. Other suggested improvements to the MTS could 
include the addition of further social interaction items; cur-
rently, the observable social interactions embedded within 
the M-RCC checklist are not inclusive of all potential inter-
actions that could occur (Curle & Keller 2010). Finally, the 
M-RCC scoring could be improved. Currently, a sum of 
positive or negative interactions, as well as a ratio based on 
these two sums can be used in analyses. This form of ana-
lyzing the M-RCC items is likely sufficient for a prevalence 
study to describe variation. However, for an intervention 
study where improvements in practice might be gradual, 
some form of scoring for each item (e.g., 0 low/absent, to 
4 high/frequent) would be required to demonstrate change.

This first study developing and testing reliability of the 
MTS is not without limitations. Specifically, only 2 asses-
sors, 10 dining rooms, and 30 meals were used. Although 
this was sufficient to demonstrate good to excellent 
inter-rater reliability on MTS scales, greater diversity in 
the dining rooms would have been beneficial. The three 
homes participating in the study, which were part of the 
same corporation, had relatively consistent physical fea-
tures. Future research should include more than two asses-
sors, more diverse dining rooms and types of LTC homes. 
Finally, it cannot be neglected that having assessors in the 
dining room likely changed the psychosocial environment 
in some way. Although this would not affect the inter-rater 
reliability results presented here, considerations in how 
to overcome these observer effects are required for future 
research and practice. Assessors were instructed to not dis-
cuss and share results from their observations; there is the 
potential however that one assessor saw another’s form 
as they were in close proximity. Future testing of reliabil-
ity should consider placing assessors at different vantage 
points.

The Meal Time Scan is a face valid and reliable meas-
ure for assessing mealtime experience in LTC residents; 
the three summative scales of physical and social environ-
ments, and person-centered care, can be used with confi-
dence in research. This observational measure requires 
minimal training to be used with accuracy and a manual 
supports this training. Abstraction of key concepts from the 
Mealtime Relational Care checklist could be used to sup-
port practice change among staff.

Supplementary Material
Supplementary data are available at The Gerontologist 
online.

Funding
This work was supported by the Canadian Institutes of Health 
Research (CIHR) a federally mandated organization to peer review 
and select high-quality health research (Grant #: MOP-133732). 
CIHR had no involvement in the study design, collection, analysis 
or interpretation of data post the approval of this study for fund-
ing. HK is an endowed research chair with the Schlegel-University of 
Waterloo Research Institute for Aging; half of her salary is provided 
by this nonprofit organization

Acknowledgments
The authors also wish to acknowledge and thank the homes, staff 
and residents for their involvement in this research. H.K.  and 
H.C. were original designers of the tool, planned the study, and 
co-wrote the initial draft of the manuscript. K.P. was a research 
associate who collected the data and conducted all statistical 
analyses; she provided valuable insights to the manuscript and 
final formatting. S.S.  is an investigator on the project and pro-
vided significant insight into tool adaptation and revisions to the 
manuscript.

The Gerontologist, 2018, Vol. 58, No. 3 e165



REB: University of Waterloo #20044 (clearance received July 31, 
2014)

Conflicts of Interest
All authors declare no conflicts of interest.

References
Abdelhamid, A., Bunn, D., Copley, M., Cowap, V., Dickinson, A., 

Gray, L., … Hooper, L. (2016). Effectiveness of interventions to 
directly support food and drink intake in people with dementia: 
Systematic review and meta-analysis. BMC Geriatrics, 16, 26. 
doi:http://dx.doi.org/10.1186/s12877-016-0196-3

Aghdassi, E., McArther, M., Liu, B., McGeer, A., Simor, A., & Allard, 
J.P. (2007). Dietary intake of elderly living in Toronto long-
term care facilities: comparison to the dietary reference intake. 
Rejuvenation Research, 10(3), 301–309. doi:http://dx.doi.
org/10.1089/rej.2006.0530

Bunn, D.K., Abdelhamid, A., Copley, M., Cowap, V., Dickinson, 
A., Howe, A.,…Hooper, L. (2016). Effectiveness of interven-
tions to indirectly support food and drink intake in people with 
dementia: Eating and Drinking Well IN dementiA (EDWINA) 
systematic review. BMC Geriatrics, 16, 89. doi:10.1186/
s12877-016-0256-8

Chaudhury, H., Keller, H., Pfisterer, K., & Hung, L. (2016). 
Development of a physical environmental observational tool for 
dining environments in long-term care settings. Gerontologist, 
in press.

Cicchetti, D. V., & Sparrow, S. A. (1981). Developing criteria for 
establishing interrater reliability of specific items: applications 
to assessment of adaptive behavior. American Journal of Mental 
Deficiency, 86(2), 127–137.

Curle, L., & Keller, H.H. (2010). Resident interaction at mealtimes: 
An exploratory study. European Journal of Aging Research, 7, 
189–200. doi:http://dx.doi.org/10.1007/s10433-010-0156-2

Desai, J., Winter, A., Young, K.W.H., & Greenwood, C.E. (2007). 
Changes in type of foodservice and dining room environment 
preferentially benefit institutionalized seniors with low body mass 
indexes. Journal of the American Dietetic Association, 107(5), 
808–814. doi:http://dx.doi.org/10.1016/j.jada.2007.02.018

Dubé, L., Paquet, C., Ma, Z., St-Arnaud McKenzie, D., Kergoat, 
M-J., & Ferland, G. (2007). Nutritional implications of patient-
provider interactions in hospital settings: evidence from a within-
subject assessment of mealtime exchanges and food intake in 
elderly patients. European Journal of Clinical Nutrition, 61, 
664–672. doi:http://dx.doi.org/10.1038/sj.ejcn.1602559

Ducak, K., Sweatman, G., & Keller, H. (2015). Dining culture change 
in long-term care homes: Transitioning to resident-centered and 
relational meals. Annals of Long Term Care: Clinical Care and 
Aging, 23(6), 28–36. doi:10.1016/j.jamda.2009.04.004

Edwards, J.S.A., & Gustafsson, I.-B. (2008). The Five Aspects Meal 
Model. Journal of Foodservice, 18, 4–12. doi:http://dx.doi.
org/10.1111/j.1745-4506.2007.00075.x

Engelheart, S., & Akner, G. (2015). Dietary intake of energy, nutri-
ents and water in elderly people living at home or nursing home. 
Journal of Nutrition Health Aging, 19(3), 265–72. doi:http://
dx.doi.org/10.1007/s12603-015-0440-0

Genoe, R., Dupuis, S., Keller, H.H., Schindel Martin, L., Edward, 
H.G., & Cassaloto, C. (2010). Honouring identity through 
mealtimes in the context of dementia. Journal of Aging Studies, 
24, 181–193. doi:10.1016/j.jaging.2010.02.001

Henkusens, C., Keller, H., Dupuis, S., & Schindel Martin, L. 
(2014). Transitions to long-term care: How do families living 
with dementia experience mealtimes after relocating? Journal 
of Applied Gerontology, 33(5), 541–563. doi:http://dx.doi.
org/10.1177/0733464813515091

Huang, S.L., Li, C.M., Yang, C.Y., & Chen, J.J. (2009). 
Application of reminiscence treatment on older people with 
dementia: A  case study in Pingtung, Taiwan. Journal of 
Nursing Research, 17, 112–9. doi:http://dx.doi.org/10.1097/
JNR.0b013e3181a53f1b

Keller, H.H., Schindel Martin, L., Dupuis, S., Genoe, R., Edward, 
H.G., & Cassaloto, C. (2010). Mealtimes and being con-
nected in the dementia context. Dementia, 9(2), 191–213. 
doi:10.1177/1471301210364451

Keller, H., Laurie, C., McLeod, J., & Ridgeway, N. (2013). Development 
and reliability of the mealtime social interaction measure for long 
term care (MSILTC). Journal of Applied Gerontology, 32(6), 
687–707. doi:http://dx.doi.org/10.1177/0733464811433841

Keller, H., Carrier, N., Slaughter, S., Lengyel, C., Steele, C., Duizer, 
L., … Villalon, L. (2016). Making the most of mealtimes 
(M3): Protocol of a multi-center cross-sectional study of food 
intake and its determinants in older adults living in long term 
care homes. BMC Geriatrics, (accepted December 2016). 
doi:10.1186/s12877-016-0401-4

Keller, H., Beck, A.M., & Namasivayam, A. (2015). For the 
International-Dining in Nursing home Experts (I-DINE) 
Consortium. Improving food and fluid intake for older adults 
living in care: A  research agenda. Journal of the American 
Medical Directors Association, 16(2), 93–100. doi:http://dx.doi.
org/10.1016/j.jamda.2014.10.017

Keller, H., Carrier, N., Duizer, L., Lengyel, C., Slaughter, S., & Steele, 
C. (2014). Making the most of mealtimes (M3): Grounding 
mealtime interventions with a conceptual model. Journal of 
the American Medical Directors Association, 15(3), 158–161. 
doi:10.1016/j.jamda.2013.12.001

Kenkmann, A., & Hooper, L. (2012). The restaurant within the 
home: Experiences of a restaurant-style dining provision in resi-
dential homes for older people. QAOA, 13, 98–110. doi:http://
dx.doi.org/10.1108/14717791211231184

Mattson, C., & Gallant, L. (2012). The restaurant-style continental 
breakfast. Canadian Nursing Home, 23(3), 19–22.

Nijs, K. A., de Graaf, C., Kok, F. J., & van Staveren, W. A. (2006). 
Effect of family style mealtimes on quality of life, physical per-
formance, and body weight of nursing home residents: clus-
ter randomised controlled trial. BMJ (Clinical research ed.), 
332(7551), 1180–1184. doi:10.1136/bmj.38825.401181.7C

Ongan, D., & Rakicioğlu, N. (2015). Nutritional status and die-
tary intake of institutionalized elderly in Turkey: A  cross-sec-
tional, multi-center, country representative study. Archives of 
Gerontology and Geriatrics, 61(2), 271–276. doi:http://dx.doi.
org/10.1016/j.archger.2015.05.004

Perivolaris, A., LeClerc, C., Wilkinson, K., & Buchanan, S. (2006). 
An enhanced dining program for persons with dementia. 
Alzheimer’s Care Today, 7, 258–267.

The Gerontologist, 2018, Vol. 58, No. 3e166



Reimer, H.D., & Keller, H.H. (2009). Mealtimes in nurs-
ing homes: Striving for person-centerd care. Journal of 
Nutrition for the Elder, 28, 327–347. doi:http://dx.doi.
org/10.1080/01639360903417066

Roberts, E. (2011). Six for lunch: A  dining option for residents 
with dementia in a special care unit. Journal of Housing for the 
Elderly, 25(4), 352–379. doi:http://dx.doi.org/10.1080/027638
93.2011.621862

Ruigrok, J., & Sheridan, L. (2006). Life enrichment programme; 
enhanced dining experience, a pilot project. International 

Journal of Health Care Quality Assurance Incorporating 
Leadership in Health Services, 19(4–5), 420–429. doi:http://
dx.doi.org/10.1108/09526860610680067

Shrout, P.E., & Fleiss, J.L. (1979). Intraclass  correlations: Uses in 
assessing rater reliability. Psychology Bulletin, 86(2), 420–428. 
doi:http://dx.doi.org/10.1037/0033-2909.86.2.420

Vucea, V., Keller, H., & Ducak, K. (2014). Interventions for improv-
ing mealtime experiences in long-term care. Journal of Nutrition 
in Gerontology and Geriatrics, 33, 249–324. doi:http://dx.doi.
org/10.1080/21551197.2014.960339

The Gerontologist, 2018, Vol. 58, No. 3 e167


