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Purpose: Past research has shown that exposure to the image of a slim person reduces food consumption among young adults. 
However, it remains unknown whether this paradigm could be adapted and applied to increase food intake among older adults with 
dementia by exposing them to the image of a higher-weight person to mitigate weight loss and malnutrition. The present study 
explored whether weight-related visual cues affect the amount of food consumed by older adults with dementia.
Participants and Methods: In the experiment, twenty-one elderly people with dementia living in a nursing home were visually 
exposed to one of four conditions (a cartoon image of a normal-weight chef, a higher-weight chef, a flower or no image) during real- 
life daily lunch situations over the course of four weeks, during which each condition was presented for one week.
Results: Results demonstrate that participants finished their meals more frequently when they were exposed to the image of the 
higher-weight chef than when they were not exposed to any images.
Conclusion: These results suggest that exposure to a cartoon chef character representing a stereotyped social group related to body 
weight activates the stereotype and increases stereotype-consistent behavior in older adults with dementia. The present findings will 
contribute to understanding the effect of visual information on eating behavior and to designing eating environments which facilitate 
sufficient nutrition intake among older adults with dementia.
Keywords: nudge, body weight, dementia, food consumption, dining environment

Introduction
Dementia is any disorder where significant decline from one’s previous level of cognition causes interference in 
occupational, domestic or social functioning. It is characterized by global cognitive impairment with a decline in 
memory and at least in one other cognitive domain, such as language, visuospatial function or executive function.1–3 

Dementia is one of the most serious diseases of aging, and it is estimated that more than 46 million people are currently 
living with dementia worldwide; without a way to stop or slow its progression, there is predicted to be a tripling of this 
number to more than 131 million by 2050.4 Most dementia in the older people is caused by some degree of 
neurodegeneration. Some common degenerative forms of dementia found in the older people are Alzheimer’s disease, 
dementia with Lewy bodies, vascular dementia, frontotemporal lobe degeneration and Parkinson’s disease.1,3,4

The risk of weight loss and malnutrition is high in people with dementia.5 As dementia leads to both cognitive and 
physical decline, nutritional intake is frequently impaired in elderly people with dementia.6–8 These risks also lead to 
sarcopenia and falls.9,10 Thus, the malnutrition of elderly people with dementia can lead to deterioration of independent 
activity and can accompany the risk of an increasing number of burdens in their day-to-day lives. Malnutrition in elderly 
people with dementia may be derived from conditions such as dysphagia; indeed, pre-oral stage disorders are among the 
major factors.11 Pre-oral stage disorders, which is to say non-eating, unlike oral cavity and pharyngeal disorders, may be 
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difficult to improve with exercises, so it is necessary to adjust the eating environments of elderly patients with such 
disorders.6,8,12–14 However, there are still few fully effective solutions for pre-oral disorders, and the accompanying 
malnutrition, in older people with dementia.

With respect to eating environment, it is well known that health- and weight-related cues, such as co-eaters,15–20 

advertising,21,22 human-like figures23–28 and cartoon characters29,30 have been shown to affect an individual’s food intake 
in studies which mainly recruited healthy young adults. For instance, van Kleef et al22 examined the influence of 
exposure to exercise commercials (eg, running shoes, fitness program) on food intake among college students. They 
found that exercise commercials could reduce participants’ caloric intake relative to the control condition in which 
participants were exposed to neutral (no reference to food or exercise) commercials. Bruner and Siegrist23 exposed their 
participants to an image of a thin, human-like sculpture by Alberto Giacometti during a tasting-chocolate task. These 
participants consumed less chocolate than participants who were exposed to an image of another piece of artwork. 
Furthermore, more than 70% of the participants in both conditions reported that they believed their eating behaviors were 
not at all influenced by the respective pieces of artwork. Thus, the authors concluded that the image of Giacometti’s thin 
sculpture provided dieting cues despite the participants not being aware of such influences. This “Giacometti effect” has 
also found in different situations related to food choice and eating behavior.25,27,28 These cues can be considered 
a “nudge” for orienting healthy eating:26 the effect of cue exposure may occur at a subconscious level and the cognitive 
activation may occur without awareness.31

However, previous studies in this field are mainly focused on whether the exposure to thin or slim images reduce 
the amount of food intake among young adults for the purpose of preventing obesity,31 and pay little attention to the 
reverse: whether the exposure to the image of a higher-weight or plump individual would increase food intake among, 
for example, older adults with dementia, in order to prevent malnutrition. To explore the influence of images of 
higher-weight individuals on food choice, Campbell et al29 exposed children from 6 to 14 years old to overweight or 
normal weight cartoon characters as prime stimuli and found that overweight primes could lead to relatively high 
levels of snack consumption. These findings led us to postulate that weight-related cues that suggest eating a large 
amount could promote food intake in general. However, it remains unknown whether exposure to weight-related cues 
causes a similar effect on older people with dementia. Employing older samples, Nakata and Kawai32 explored 
whether static visual information of someone else eating would facilitate food consumption. They compared the 
amount of snack intake among older adults without dementia in front of stimuli that mimicked the presence of others 
(ie, a mirror image or static self-image) as opposed to eating in a front of a monitor simply displaying a wall. The 
results demonstrated that their participants ate more snacks in the social condition than in other conditions. Navarro 
et al33 assessed the effect of an orange-colored napkin, a color which is associated with appetite, placed on the meal 
tray on food intake among hospitalized elderly adults. They found that patients in the orange napkin condition 
consumed more food than those in the control (white napkin) condition. Nolan and Mathews34 reported that they were 
able to reduce agitation in residents with dementia by adding a big clock with a large-print sign below it indicating the 
times for meals. These results imply that successive exposure of visual stimuli may be effective for older people with 
dementia.

In this study, we examined the influence of weight-related visual cues on the amount of food consumed by older 
adults with dementia in the real-world settings of a nursing home. We hypothesized that the number of finished meals per 
week would be higher when participants were exposed to higher-weight images than to other images.

Materials and Methods
Design
This experiment was based on a within-participant factor design, with the presentation of weight-related visual cues 
(images of a normal-weight chef, a higher-weight chef, a flower or no image). The number of finished meals and 
subjective evaluations of appetite during each of four weeks were measured for each condition. The details of these 
measurements are explained in the following “Measurements” section.
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Participants
Twenty-one participants (16 females, 5 males; aged 74 to 104, average: 90.0±6.1 years) who had been diagnosed with 
dementia, including Alzheimer’s disease (6), dementia with Lewy bodies (2) and mixed-type dementia (13), were 
recruited for this study. They were all recruited in a nursing home in Tokyo, Japan. We did not measure the degree of 
cognitive ability of the participants directly because we aimed to explore the overall tendencies of the effect of weight- 
related visual cues on food consumed by older adults with dementia with a limited sample from a nursing home. For this 
purpose, it was sufficient to confirm that all participants had some level of dementia. All participants had normal or 
corrected-to-normal visual acuity, which presented no hindrance to everyday life, including eating meals, as assessed by 
the nursing home. Their swallowing functions were evaluated by dentists and there were no significant concerns 
regarding chewing and swallowing abilities. They were not allergic or intolerant to any of the foods provided in this 
study. The body mass index (BMI) of participants ranged from 15.1 kg/m2 to 25.4 kg/m2 with a mean BMI of 20.6 kg/m2 

(SD = 2.8). One male participant had a high BMI (25.4 kg/m2), which is higher than the acceptable BMI range within 
24.9 kg/m2. However, the amount of food prepared for each participant was determined based on their health condition 
and BMI by the clinical nutrition manager under the supervision of the nursing home’s doctor. The clinical nutrition 
manager and doctor judged him fit to participate in this study, which aimed to explore ways to encourage participants to 
finish their meals. This study was performed in accordance with the Helsinki Declaration guidelines. Family consent was 
obtained for each participant prior to the experiments. The study was approved by the institutional ethics committee of 
the nursing home Nanohana, Tokyo, Japan (reference number 79, February 15, 2019).

We used G*Power (v.3.1.9.7) to estimate sample size (within-participant factor: the number of groups = 4). With 
a small effect size of 0.15,31 power set at 0.80 and an alpha of 0.05, we determined that we would need at least 20 
participants to detect significant effects at 95% power. Thus, the number of participants in the present study (21) is 
reasonable. However, it should be mentioned that our study design prevented us from testing the interactive effects of the 
weight-related visual cues with the degree of cognitive impairment of participants.

Stimuli
We used color prints of a normal-weight chef, a higher-weight chef and a flower as weight-related visual cues (Figure 1). 
The designs of normal- and higher-weight chefs’ bodies were created with reference to the stimuli used by Campbell 
et al.29 An illustration of a flower was used as a control because it was familiar to people, unrelated to weight stereotypes, 
and consistent with similar visual components, including color and lines, in the chef images. The words “Enjoy Your 
Meal” were written below each illustration. These illustrations were printed on white paper and set in a 150×100 mm 
menu card holder.

Measurements
We assessed the amount of food consumed based on the number of finished meals per week in the nursing home. As the 
adequate volume and nutrition of meals depend on the needs of each individual, especially among older people, rather 
than assessing the amount of food consumed, we assessed whether the participants finished meals that were determined 
by the clinical nutrition manager in the nursing home. Furthermore, we hoped that this index would be easy for the staff 

Nomal-weight chef Higher-weight chef Flower

Figure 1 Visual stimuli used in this study. Left: normal-weight chef, center: higher-weight chef and right: flower.
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to measure and, therefore, reduce the extra tasks asked of staff in order to conduct this intervention. We defined a finished 
meal as a clean dish or a dish with few leftovers that care staff judged as being less than one bite of food. In the case of 
noodles, soup was not considered a leftover. Also, beverages such as tea and water were not included as leftovers.

We also measured participants’ self-reported general appetites by using the Simplified Nutritional Appetite 
Questionnaire – Japanese version (SNAQ-J)35,36 in order to assess whether the successive exposure to weight-related 
cues affected the psychological states of participants with regard to general appetite. This questionnaire comprises four 
subscales: appetite, feeling full, food taste and meal frequency per day. Responses were given on a 5-point scale.

Procedure
Study sessions were conducted in a nursing home during lunch time, from 11:30 to 12:30, for 20 mealtimes over a four- 
week period (Monday to Friday). Saturdays and Sundays were excluded in order to avoid family visiting and any events 
in the nursing home. Based on the originally planned meal schedule at the nursing home, the lunch menu was varied as 
normal during the period of this experiment. There were no special meals, such as event-related meals, during the 
experimental period. All participants were served the same food, but each meal varied in form and in the amount of food 
based on each individual’s swallowing ability and health condition.

The study comprised one visual presentation condition per week: no-image (first week), normal-weight chef (second 
week), higher-weight chef (third week) and flower (last week). We adopted a one-week duration for each visual presentation 
condition because we required some differences, both within each condition and among the four conditions, in meals and in 
the amount of food provided. The order of presentation of the visual stimuli was constant among participants because 
a randomized presentation of illustrations in a nursing home dining room could cause anxiety or confusion among patients. 
Regarding the order of the presentation of the visual stimuli, we implemented the no-image condition for the first week in 
order to create a baseline. We implemented the normal-weight chef condition for the second week because we needed to 
determine the effect of visual exposure to the neutral chef image itself, not a weight-related cue. In order to determine 
whether the measurements changed during the higher-weight chef condition, which was the main intervention of this study, 
we implemented the higher-weight chef condition for the third week and the flower condition for the last week.

During each session, an illustration was placed on the lunchtime dining tray of each participant. The care staff gave 
the participants the following instructions on the first day of the study: “To explore the best way to use a menu card 
holder, we will add this holder on the dining tray at lunchtime for several weeks”. To avoid any experimenter effects, the 
care staff was blind to the experimental design and hypothesis. After lunchtime, the care staff were asked to record 
whether or not each participant had finished their meal completely.

There were no noteworthy environmental changes which might have affected participants’ appetites and eating 
behaviors, including daily activity programs, care staff organization and interior layout, through the experimental period.

On each weekend, participants were asked to answer questions about their general appetite for the week using the 
SNAQ-J with the assistance of nursing staff.

Data Analyses
In order to clarify whether or not the total amount of food prepared differed between weeks, we calculated the total 
amount of food prepared for each participant by subtracting the weight of the tray alone from the weight of the tray with 
food prepared and compared the results among conditions using the repeated measures analysis of variance (ANOVA).

We calculated the number of finished meals for each participant based on how many times they finished their meal 
completely each week (range: zero to five times). In order to determine whether the weight-related cue affected food 
intake, repeated measures ANOVAs with weight-related cue as a within-participant factor on the number of finished 
meals were performed.

To analyze self-reported appetite, the combined total of the four SNAQ-J subscale scores is generally used because this scale 
is considered a one-factor structure.36 However, our participants were not always be able to answer every subscale of the SNAQ-J 
each weekend because they had cognitive impairments related to dementia. Thus, we used the responses for the subscales that the 
participant was able to complete all four weekends and aggregated them for each subscale. As a result, we used n = 14 for feelings 
of appetite and n =10 for feeling full, food taste and meal frequency per day, respectively. In order to determine whether weight- 
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related cues affected participants’ subjective feelings of appetite, repeated measures ANOVAs with weight-related cue as 
a within-participant factor on each score of each SNAQ-J subscale including appetite, feeling full, food taste and meal frequency 
per day, were performed respectively.

Statistical analyses were performed using IBM SPSS Statistics for Windows version 24 (IBM Corp., Armonk, NY, USA).

Results
Total Amount of Food Prepared
Table 1 shows the total amount of food prepared for each condition. A repeated measures single-factor ANOVA with the 
weight-related cue as a within-participant factor was performed on the total amount of food prepared. The main effect of 
the weight-related cue was not significant, F (3, 60) = 1.175, p = 0.327, ηp

2 = 0.055.

Number of Finished Meals
Table 1 also shows the number of finished meals for each condition. A repeated measures single-factor ANOVA with the 
weight-related cue as a within-participant factor was performed on the number of finished meals. The main effect of the 
weight-related cue was significant, F (3, 60) = 3.158, p = 0.031, ηp

2 = 0.136. Further post-hoc statistical analysis using 
Tukey’s honestly significant difference (HSD) tests indicated that the number of finished meals was greater in the higher- 
weight chef condition than in the no-image condition (p < 0.05).

Subjective Evaluation of Appetite
Table 2 shows participants’ subjective ratings for each SNAQ-J subscale. A repeated measures single-factor ANOVA 
with visual cue as a within-participant factor was performed on each score for the four subscales, respectively. The results 
showed that the main effect of the visual cue was significant in the score for food taste, F (3, 30) = 3.676, p = 0.024, ηp

2 = 
0.290. Tukey’s HSD tests indicated that the score for food taste was higher in the higher-weight chef, flower and normal- 
weight chef conditions than in the no-image condition (ps < 0.05). We did not find significant effects of visual cue on 
appetite, feeling full and meal frequency per day.

Table 1 Mean (Standard Deviation) Amount of Food Prepared (g) and Number of Finished Meals (Ranging from Zero to 
Five) for Each Weight-Related Cue Condition (n = 21)

No-Image Normal Weight  
Chef

Higher-Weight  
Chef

Flower F p

Total amount of food prepared (g) 446.5 (22.8) 437.5 (17.6) 437.6 (18.6) 458.4 (15.0) 1.175 0.327

Number of finished meals 2.8 (1.9)a 3.2 (1.8)a,b 3.5 (1.8)b 3.0 (1.9)a,b 3.158 0.031

Notes: a,bStatistically significant across the same letters by ANOVA with post hoc Tukey’s HSD tests. 
Abbreviations: F, F-value; p, p-value; ANOVA, analysis of variance; HSD, honestly significant difference.

Table 2 Mean Scores (Standard Deviation) of Participants’ Subjective Ratings of Appetite

No-Image Normal Weight  
Chef

Higher-Weight  
Chef

Flower F p

Appetite (n = 14) 3.3 (0.9) 3.7 (1.0) 3.7 (0.6) 3.6 (0.8) 1.560 0.214
Feeling full (n =10) 3.5 (0.5) 3.3 (0.8) 3.6 (0.5) 3.4 (0.5) 0.643 0.594

Food taste (n =10) 3.0 (0.7)a 3.5 (0.7)b 3.7 (0.5)b 3.6 (0.5)b 3.676 0.024

Meal frequency per day (n =10) 3.9 (0.3) 3.8 (0.4) 4.0 (0) 4.0 (0) 1.253 0.310

Notes: a,bStatistically significant across the same letters by ANOVA with post hoc Tukey’s HSD tests. 
Abbreviations: F, F-value; p, p-value; ANOVA, analysis of variance; HSD, honestly significant difference.
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Discussion
The main objective of the current study was to examine whether a weight-related cue affects the food intake of older 
adults with dementia. To the best of our knowledge, this is the first study which explores the possibilities of a weight- 
control-cue paradigm31 to prevent weight loss and malnutrition among older adults with dementia. The results demon-
strate that the participants had more finished meals in the higher weight-chef condition than in the no-image condition, 
while the total amount of food prepared did not differ between conditions. One may argue that there is a possibility that 
the intervention of visual exposure to a dining-related cue at mealtimes using a menu stand in and of itself affects the 
participant’s food intake. For instance, Campbell et al29 discussed that presenting a mug image as a control stimulus 
during their food-choice task would not be ideal in their study because it could be associated with food. The images of 
the normal-weight chef and the flower may be as congruent with dining as is the image of a higher-weight chef. 
However, we did not find any significant difference between the number of finished meals in the no-image condition and 
those in the normal-weight condition nor those in the flower condition. Thus, the higher number of finished meals in the 
higher-weight chef condition cannot be explained only by general effects of experimental intervention and any dining- 
related cues. Rather, our results suggest that a weight-related cue might affect the amount of food consumed by older 
adults with dementia.

The present results suggest that successive exposure to a cartoon chef character representing a stereotyped social 
group related to body weight activates the stereotype and increases stereotype-consistent behavior in older adults with 
dementia. The effect of weight-related cues on food intake has previously been studied with the motivation of weight 
loss.15,21–23,25–29,31 The current study is the first to shed light on the possibility that this paradigm could also be applied to 
gaining weight and mitigating malnutrition in older adults with dementia.

While the current results are consistent with previous studies that have shown that an individual’s food intake is 
influenced by weight-related cues such as an image of a human-like figure,23–30 the impact of weight-related cues in the 
current study seemed to be weak compared to previous studies: whereas the mean number of finished meals was the 
highest in the higher-weight chef condition, a significant difference was observed only when compared with the no-image 
condition, not when compared with the normal-weight chef or flower conditions. Indeed, Buckland et al31 mentioned that 
some studies reported no effects of weight-control cues on food intake. Such discrepancies in findings might be due to the 
methodologies used across studies, including the level of cue engagement (attended, incidental or subliminal). With 
respect to the level of cue engagement, we presented the images using a postcard-sized image in a menu stand placed on 
each participant’s food tray. This method may be classified as incidental based on the level criteria proposed by Buckland 
et al31 because it was not clear whether the participant’s attention was explicitly directed to the image. While it has been 
reported that the level of cue engagement does not have an impact on the food intake in healthy participants,30 there 
might be different results for older adults with dementia because they often have some impairments of attentional 
function. However, we could not test for differences based on the degree of cognitive ability of the participants in this 
study because of a limited sample size recruited from a single nursing home. To clarify the influences of the level of cue 
engagement in the presentation of weight-related cues on food consumption among older adults with dementia, further 
studies that control both cue engagement and the degree of cognitive impairment of participants are necessary.

The results of subjective evaluations of appetite showed that the participants’ appetites, as measured using the SNAQ- 
J, were not influenced by exposure to the weight-related cue. The scores for feelings of appetite did not appear to 
correspond with the respective experimental conditions. Because the influence of the weight-related cue on food intake is 
subconscious,23 it is possible that the weight-related cue influenced food intake without affecting appetite. On the other 
hand, the scores for food taste were higher when the participants were exposed to any visual images compared to the no- 
image condition, not only the higher-weight chef image. These results suggest that the exposure to any visual cues, 
including the chef and flower images, enhance the overall taste of meals even if these cues do not relate to bodyweight. 
One possible explanation for the present result lies in the effect of environmental cues on food evaluation. Several studies 
have demonstrated that food-related items or locations enhance food acceptance and evaluation.33,37,38 It could be that the 
image of a chef as well as that of a flower was congruent with eating location. Thus, the presentation of food-related 
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visual stimuli might positively impact overall taste evaluations of meals. It would also be worthwhile to explore the 
influence of food-related stimuli on food evaluations among older adults with dementia.

The present findings may provide some important insight into designing the eating environment for older adults with 
dementia. If the amount of food intake is inhibited by surrounding cues of, for example, a low bodyweight figure,23 co- 
eating among elderly people with malnutrition might lead to reduced food intake because the already thin fellow diners 
could represent a weight-related cue that promotes less food intake. Thus, the successive exposure of images of higher- 
weight bodies in the eating environments of nursing homes would be efficacious in avoiding such weight-loss and 
malnutrition spirals. Our findings may provide a convenient yet effective means of enhancing the eating behavior of older 
adults with dementia. Furthermore, the intervention using visual images would be widely acceptable in nursing homes 
and hospitals because it is a contactless intervention and, therefore, will contribute to keeping the eating environment 
hygienic. In addition, our findings offer easy care prospects for pre-oral disorders and deserve further research to validate 
and confirm their beneficial effects.

The present results are subject to some limitations. First, this is a pilot experiment without a randomized control 
design that recruited participants from a single nursing home. Therefore, the order in which we presented each 
image stimulus was constant among participants, meaning that an order effect cannot be ruled out for the present 
results because the presentation of the higher-weight chef image was neither first nor last. Future studies should 
control for order effects by using a randomized controlled trial design and by recruiting participants from several 
nursing homes, which would also allow for generalization of the present findings. Secondly, we assessed the amount 
of food intake for each condition by the number of finished meals per week for the following reasons: (1) There are 
large individual differences and intrapersonal variabilities in what constitutes an adequate amount of food for each 
participant. Thus, we assessed whether the participants reached the goal of eating entire meals which were 
determined by the clinical nutrition manager in the nursing home. (2) This finished-meal index may be easy for 
care staff to measure, and, therefore, contribute to reducing any extra work burden the staff may experience in 
conducting the intervention. However, there is little information about the ingested calories and nutrition in this 
index. Thus, convenient methods to assess caloric and nutritional information are needed. One possible solution is 
a photographic method.33,39,40 For instance, Navarro et al used the Modified Comstock Plate Waste Scale with 
digitally captured images of plate waste of patients in hospital.33,39 With this method, raters were asked to indicate 
the proportion of the food items remaining on the plate, 0%, 25%, 50%, 75%, 90% or 100%, for each meal 
component such as vegetable, starch and main course. This method may be reasonable for measuring the amount of 
food intake for residents of nursing homes both in the aspect of accuracy and convenience. Furthermore, most 
previous studies tested the effects of weight-related cues on the amount of food consumption with a single trial using 
a between-participant experiment design. We designed our experimental intervention to be longer than most 
previous studies (four conditions with five trials each), and our results produced evidence that weight-related cues 
influenced participants’ food consumption. Thus, the next step would be to combine a randomized controlled trial 
design with a longer intervention to investigate whether weight-related visual cues affect the amount of food 
consumed by older adults with dementia over a relatively long duration.

Conclusion
The main interest of the present study is whether the exposure to weight-related visual cues affect the amount of food 
consumed by older adults with dementia. The results show that the participants finished their meals more frequently 
when they were exposed to the higher-weight image than when they were not exposed to any images. However, these 
results should be considered with caution due to some methodological limitations of this pilot study. Further research 
using tightly controlled experimental designs is necessary in order to clarify to what extent and in what way weight- 
related cues affect food consumption and evaluation among older people with dementia.
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