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Abstract

Objectives—Dysphagia, or impaired swallowing, is common in nursing home (NH) residents 

with dementia and contributes to malnutrition and diminished quality of life. Dysphagia also 

commonly leads to aspiration or passage of food or fluids into the airway, which can result in 

aspiration pneumonia—a leading cause of death for people with dementia. Currently available 

interventions for dysphagia aim to modify the risk of aspiration events primarily by modifying diet 

and positioning to improve the safety of an individual’s swallow. However other potentially 

modifiable contextual factors relevant to mealtime care within NH settings that may influence the 

occurrence of aspiration events, such as the nature of caregiving interactions or occurrence of 

dementia-related behavioral symptoms, have not been examined. To address this gap, we 

examined the temporal associations between caregiving approach and behavioral symptoms as 

antecedents to observable indicators of aspiration among nursing home (NH) residents with 

dementia.

Design—Secondary analysis of coded, timed-event behavioral data from 33 video-recorded 

observations of mealtime interactions between NH residents with dementia and caregivers.
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Setting/Participants—Residents with dementia who required assistance with mealtime care 

(n=12) and nursing assistants (n=8) from Memory Care Units (MCU) in 2 Midwestern NHs.

Results—Observable indicators of aspiration were significantly more likely to occur during or 

following task-centered caregiver actions than person-centered actions (12% likelihood; Yule’s Q 

0.89; OR 95% CI 12.70–23.75) and 15–30 seconds after a behavioral symptom (5% likelihood; 

Yule’s Q 0.65; OR 95% CI 4.18–8.57).

Conclusions—These findings provide compelling preliminary evidence that caregiver approach 

may influence the occurrence of aspiration. Provided the urgent need for more approaches to 

mitigate the complications associated with dysphagia in people with dementia, even a moderate 

reduction in aspiration events may be clinically meaningful. Further, well-designed observational 

studies with individuals with well-characterized dysphagia are needed to better understand and 

characterize these relationships, their temporal structures and their impacts on other relevant 

outcomes such as eating performance and malnutrition.
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INTRODUCTION

Mealtime is a universal, inherently social concept that in many cultures provides a consistent 

mechanism for maintaining social contact and traditions (1). The experience and quality of 

mealtime care are greatly impacted by both dementia and the nursing home (NH) 

environment (1). Research suggests that the quality of meal services in NH settings is related 

to nutritional status and quality of life, and the majority of NH residents, including those 

with cognitive impairment, express complaints about meal services when asked (2). 

Mealtime care for NH residents is recognized as a complex process that is influenced by 

various individual, social, caregiving and system-level factors (3). These complexities are 

compounded by the high rates of cognitive impairment in NH settings (4).

People with dementia experience a range of cognitive and functional deficits that limit their 

ability to carry out challenging tasks related to eating during meals including chewing and 

swallowing safely and efficiently (5–10). Dysphagia, or swallowing dysfunction, is present 

in 53 to 70% of NH residents and 32 to 84% of patients with dementia (11–12), worsening 

with disease progression (7–8, 10). Dysphagia can lead to a variety of adverse outcomes, 

including increased risk for dehydration, malnutrition, and aspiration (13–14). Aspiration, or 

entry of food or fluids into the airway, is a symptom of dysphagia that results from 

underlying swallowing impairment in the oral and/or pharyngeal stages of swallowing and 

commonly occurs in patients with comorbid dementia and dysphagia (6). Reducing 

aspiration events is an important priority for improving patient safety as these events can 

lead to aspiration pneumonia (13), which is a leading cause of death for people with 

dementia (15–16).

The majority of treatments for addressing dysphagia target modifications in either food 

texture or posture for individual patients with a principal goal being to reduce risk of 
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aspiration events. These standard approaches may negatively affect quality of life resulting 

in poor adherence to recommendations (17); can be difficult to maintain for those with 

attentional issues or memory loss; and, in certain cases, can increase pneumonia risk (18). 

There is increasing recognition that other caregiving and contextual factors such as the 

qualities of a caregiver’s approach during mealtime and concurrent dementia-specific 

symptomatology may be relevant to improving patient safety and eating outcomes among 

older patients at risk for aspiration (1, 19–22). There are several potential mechanisms 

through which more comprehensive individual, caregiving and environmental characteristics 

may influence the safety of individual swallows during mealtimes and occurrence of 

aspiration events (9). For example, the appropriateness of caregiver’s approach to eating 

assistance (e.g. whether food is being provided at a pace that is too fast and may exacerbate 

swallowing dysfunction) (5) or whether a negative interaction occurs that may distract the 

patient with dementia while swallowing and increase the risk of aspiration (23).

Delivery of care to NH residents with dementia in a manner that is person-centered, 

commonly defined as actions that are individualized and reflective of focusing on the person 

rather than the care task (24), is being widely adopted in NH settings in response to calls by 

patients, family and funders to improve care quality and outcomes (25–27). Research has 

also found that nutritional intake among patients with dementia is influenced by the qualities 

of their interactions with caregivers (28–30); however, these studies have not explicitly 

explored the person-centered qualities of these interactions or their association to aspiration.

The numerous eating challenges experienced by NH residents with dementia are further 

complicated by frequently occurring behavioral symptoms, such as agitation, that interrupt 

meals and may also interfere with proper swallowing mechanics. Behavioral symptoms refer 

to non-cognitive symptoms of dementia and include actions such as verbal or physical 

agitation (including repetitive motor agitation and frequent calling out), verbal and physical 

aggression and care resistance (31–32). Despite the social and individual complexities 

surrounding eating for NH residents with dementia including the high prevalence and 

persistence of behavioral symptoms that may interrupt safe swallowing, the relationships 

between caregiver approach, concurrent behavioral symptoms and aspiration events during 

mealtime care have not been previously examined.

In order to further explore the potential relationships between caregiver approach, concurrent 

behavioral symptoms and aspiration, methodologies that facilitate an exploration of the 

temporal structures between these events (as opposed to static, cross-sectional measures) are 

required. Although underutilized in research on mealtime cares, sequential observational 

data is particularly well suited to reliably addressing the combination of verbal and non-

verbal behaviors that characterize these events and the relevance of their temporal patterns to 

establishing antecedent-consequence relationships (20). Therefore, the current study aimed 

to identify temporal associations between caregiver approach, behavioral symptoms and 

aspiration events among NH residents with dementia to address the following question: 

What is the likelihood of aspiration events occurring following a person-centered caregiver 

action, a task-centered caregiver action or a behavioral symptom event?
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METHODS

Data Sources

This secondary analysis examined data from 33 video-recorded mealtime interactions 

between 12 NH residents with dementia and 8 direct caregivers from Memory Care Units in 

2 Midwestern NHs. All residents enrolled in the primary study were required to have 

medical record-documented diagnoses of dementia and to require 1:1 assistance with 

mealtime cares. Participants were observed for an average of 2 mealtimes (range 1–5), 

which was distributed across breakfast, lunch and dinner. Attempts were made to observe 

each resident for 3 mealtimes (breakfast, lunch and dinner), however this was ultimately not 

feasible due to unavailability from illness or meal refusal. In some instances, meals were 

interrupted due to other care needs in which event each attempt at providing the meal was 

coded as a unique observation. Reflective of the nature of staffing assignments in nursing 

homes, eating assistance for each NH resident was not provided by a consistent caregiver. To 

reduce risks related to observation, participant sensitization to the video-observation was 

facilitated by having cameras in place for 15 minutes prior to each meal and prior to 

residents being seated at the table, as well as observing all residents in their routine eating 

situation. Participants had informed consent provided by a legal guardian after which the 

study team evaluated assent/dissent from individual residents. The primary descriptive, 

observational study was approved by the University of Wisconsin-Madison Institutional 

Review Board (19–20).

Measures

Video observations were coded using a previously tested and executed computer-assisted 

coding scheme (20) which identified timed-event codes for behavioral variables of caregiver 

approach (classified as person-centered actions and task-centered actions; measured by the 

Patient-Centered Behavior Inventory and Task-Centered Behavior Inventory respectively) 

(33–34), behavioral symptoms (as measured by the Pittsburgh Agitation Scale) (35) and 

observable indicators of aspiration defined as occurrences of coughing or choking during or 

immediately after the swallow (36). Coughing/choking while eating or drinking are 

consistently included in clinical bedside evaluation protocols as sensitive indicators for the 

presence of aspiration (36).

Task-centered actions include observable behaviors such as outpacing, interrupting, ignoring 

and verbally/physically controlling actions (33–34). Person-centered actions include 

behaviors such as adjusting to the resident’s pace, showing approval, orientation, direct eye-

gaze, asking the resident for help/cooperation and providing choices (33–34). Behavioral 

symptoms measured using the Pittsburgh Agitation Scale include measures of verbal and 

motor agitation, aggressiveness including verbal and physical threats towards self, others or 

property, and care resistance such as pushing away to avoid tasks or gestures of refusal (35).

The coding was carried out by four trained observers and was consistently applied to the 

entire duration of all mealtimes observed. Observers achieved good to very good agreement 

(Cohen’s k = 0.80–0.85, percent agreement 86%–90%) (19–20). Additional details 
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regarding the nature of the observations and execution of the coding scheme in the parent 

study are published elsewhere (19–20).

Statistical Analysis

Because individual residents and dyads contributed varying amounts of information and 

dyads were not independent of one another, data were analyzed at the unit of the observation 

using event-sequence analysis, which is designed to examine transitions between distinct 

events across observations. Specifically, lag-based sequential analysis was used to determine 

temporal associations between caregiving, behavioral symptoms and aspiration events. To 

explore a broader range of temporal associations, we examined relationships with aspiration 

serving as both the consequence event (i.e. whether caregiver and behavioral symptom 

events significantly predict aspiration events within specified time frames) and as an 

antecedent event (whether or not aspiration events may in turn precipitate changes in 

caregiver response and behavioral symptom events). Specifically, we computed conditional 

probabilities to estimate the likelihood of aspiration events occurring following caregiver 

person-centered/task-centered actions or behavioral symptoms over lag intervals ranging 

from 0 to 30 seconds between events. The significance of sequential associations was 

estimated using the 95% confidence intervals associated with odds ratios. Yule’s Q (ranges 

from −1 to +1 with 0 indicating no effect) was computed as an index of effect size as it is 

less vulnerable to zero cell counts and skewed distributions than odds ratios (37).

RESULTS

All study participants were Caucasian, half were female and the mean age of study 

participants was 84 (range 71–98) (19). Half of participants were on a modified diet 

meaning that they received either pureed foods or thickened liquids. Observable indicators 

of aspiration were present in 15 observations with a range of 1 to 10 coded aspiration events 

per observation and an average duration of 6.6 seconds per event. Behavioral symptoms 

occurred in 13 observations with a range of 1–26 symptoms. Caregiver actions were largely 

person-centered, with 96% of all caregiver events being classified as person-centered actions 

(19).

Sequential analysis for caregiver and behavioral symptoms as antecedents to aspiration 

events revealed a significant association between caregiver task-centered actions and 

aspiration events. The effect of this association was strongest at a lag interval of 0 indicating 

co-occurrence between task-centered caregiver actions and aspiration events (12% 

likelihood; Yule’s Q 0.89; OR 95% CI 12.70–23.75). The association remained significant 

through lag intervals up to 20 seconds but with diminishing strength and probability (Table 

1; Figure 1). As compared to task-centered caregiver actions, aspiration events were less 

likely to occur following person-centered caregiver actions; however, this association was 

largely minimal/not present (0–1% likelihood) and was non-significant for most lag 

intervals. Aspiration events were also significantly more likely to occur following behavioral 

symptoms at the 10 to 30 second lag interval (3–5% likelihood; Yule’s Q 0.55–0.71; OR 

95% CI 2.22–5.40; 4.18–8.57).

Gilmore-Bykovskyi and Rogus-Pulia Page 5

J Nutr Health Aging. Author manuscript; available in PMC 2019 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Sequential analysis examining aspiration as an antecedent variable demonstrated a 

statistically significant association between aspiration events and subsequent task-centered 

caregiver actions which was significant across all lag intervals but was stronger between the 

10 and 5 second lag (9–11% likelihood; Yule’s Q 0.86–0.89; OR 95% CI 9.14–18.54; 

11.88–22.70 respectively). Conditional probabilities between aspiration and person-centered 

actions were similar to task-centered actions, however these associations were non-

significant. There were no significant associations in aspiration events as antecedents to 

behavioral symptoms (Table 2; Figure 2).

DISCUSSION

We identified significant temporal associations between caregiver task-centered actions and 

observable indicators of aspiration events in NH residents with dementia during mealtimes. 

Provided the importance of effective and acceptable treatment approaches for persons with 

dementia and comorbid dysphagia, even a moderate reduction in aspiration events—such as 

the 12% likelihood found in the current analysis—may be clinically meaningful. Conversely, 

despite a much higher prevalence of person-centered caregiver actions overall (96% of all 

caregiver actions were person-centered), either no association or a negative association was 

found between these actions and observable signs of aspiration. Findings also suggest that 

caregivers may respond to aspiration events with task-centered approaches. These responses 

to aspiration events may represent attempts to take control of the situation or interrupt the 

individual’s eating upon witnessing choking or difficulty with swallowing. The reciprocal 

temporal association between aspiration events and task-centered actions may also be 

reflective of the dynamic nature of mealtime interactions or challenging points during the 

eating process where both the caregiver and resident are struggling to accomplish feeding 

tasks.

Findings provide some evidence that behavioral symptoms may precipitate aspiration events. 

However, this association was not as strong across all lag intervals and the clinical relevance 

of the 3 to 5% increased likelihood of aspiration events is unclear; these estimates also do 

not account for any interaction effects between caregiver approach and the development of 

behavioral symptoms. In conclusion, these preliminary results suggest that caregiver 

approach during mealtimes may precipitate or mitigate aspiration events during mealtime 

cares. A better understanding of these relationships may ultimately inform the development 

of more comprehensive dysphagia treatment approaches for people with dementia.

There are several plausible explanations for the observed associations. Mealtime is 

commonly rushed in NH settings and caregivers may outpace the functional abilities of 

individuals with dementia or exhibit physically or verbally controlling actions while trying 

to accomplish these complex feeding tasks (38), which may distract from or hinder 

swallowing actions. Behavioral symptoms are widely understood to be representative of 

meaningful communication that become more frequent as people with dementia experience 

progressive deficits in language and communication and rely heavily on behaviors to 

communicate their unmet needs (32, 39). We observed behavioral symptoms to be more 

common in the longer lag interval which may represent meaningful communication about 

dissatisfaction or unmet needs with something specific to the mealtime environment or 
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eating process, such as the experience of pain during swallowing. Because these symptoms 

are a form of communication, they may distract from eating through increases in selective 

attention aimed at addressing the need or as a result of emotional distress if the needs remain 

unaddressed, both of which may interrupt the person with dementia from focusing on the 

already cognitively demanding task of navigating steps in the eating process including the 

swallow (23, 40). Strengths of the present study include the integration of timed-event 

variables in order to detect temporal patterns and event transitions, and the use of measures 

for behavioral symptoms and caregiver approach that incorporate both verbal and non-verbal 

behaviors.

This study does have important limitations. The analysis does not account for differences in 

individual resident or dyadic characteristics. Furthermore, provided the exploratory nature of 

this study, study sensitivity analyses for exploring individual differences across observations 

were not carried out due to limited statistical power. Participating NHs in the parent study 

were purposefully chosen for their focus on providing person-centered dementia care, which 

is a potential source of bias.

Additionally, the primary study was not designed specifically to study dysphagia and as a 

result formal dysphagia evaluations (clinical bedside examinations and/or instrumental 

evaluations, including videofluoroscopy or endoscopy) were not performed. Both clinical 

and instrumental evaluations of swallowing provide relevant contextual information about 

observed aspiration events but neither were available to inform interpretation of the findings 

of this study at a patient level. Although clinical bedside evaluation of swallowing is the 

most widely used assessment approach, particularly in NH settings, this approach does not 

consistently identify occurrences of silent aspiration (aspiration events with no patient 

response such as coughing or choking) or other aspects of dysphagia (41). In future studies, 

incorporation of instrumental examination would provide more rigorous confirmation of the 

presence or absence of aspiration, the overall severity of dysphagia, and specific 

biomechanical changes within the swallow, which would support improved interpretation of 

the clinical significance of these findings for patients with different types or degrees of 

swallowing impairment. Furthermore, this study did not characterize transitions between 

specific task-centered actions or behavioral symptoms and aspiration events due to sample 

size limitations.

There is a growing body of evidence aimed at addressing the myriad of challenges 

experienced by people with dementia during mealtime cares. This research addresses a range 

of interrelated care processes, interventions and outcomes including the quality of food 

service, social interactions, mealtime difficulties, aversive feeding behaviors, behavioral 

symptoms, eating performance and aspiration (2, 10, 42–44). It has been shown that 

individuals with dementia are more likely than those without dementia to receive self-

feeding cues or direct assistance from caregivers (5). The appropriate use of cueing and 

direct assistance for patients with dementia during mealtime is critical as it can either aid in 

maintenance of independence or result in assistance beyond what is necessary thereby 

leading to more dependence (5, 9). When volunteers feeding older hospitalized patients with 

dysphagia were trained in how to provide optimal support, targeted feeding assistance was 

found to result in increased oral intake (21). Given that person-centered qualities of a 
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caregiver’s approach are sequentially and temporally related to mealtime behavioral 

symptoms (5, 19), it is important to design research that systematically elucidates 

interactions among caregiver feeding approaches and swallowing-related outcomes, 

including the occurrence of aspiration. An improved understanding of which specific care 

behaviors may be more or less effective in encouraging swallowing safety and minimizing 

aspiration events will inform the development and refinement of training programs for 

caregivers feeding patients with dementia.

Few empiric studies explicitly address potential linkages between social, individual, 

behavioral and physiological challenges specific to mealtime cares for people with dementia. 

The present study provides a novel example of the types of new research questions that can 

be answered through the use of sequential observation data and integration of concepts from 

social, behavioral and physiologic domains. Greater integration across these conceptually 

interrelated areas may provide new insights into how we understand these different 

experiences and events, and may ultimately inform new directions for targeting clinical 

interventions.

In conclusion, we found that task-centered caregiver actions and behavioral symptoms are 

temporally associated with observable indicators of aspiration in NH residents with 

dementia. Future research is needed to explore these relationships in larger, more diverse 

samples with well-characterized dysphagia, and to identify which specific caregiving actions 

and behavioral symptoms are most likely to lead to the occurrence of aspiration events. 

Additional well-designed observational studies are needed to examine potential interaction 

effects and incorporate other clinical outcomes such as eating performance.
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Figure 1. 
Lag Sequential Analysis for Caregiver Person-Centered Actions, Task-Centered Actions and 

Behavioral Symptoms as Antecedents of Aspiration Events
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Figure 2. 
Lag Sequential Analysis for Caregiver Person-Centered Actions, Task-Centered Actions and 

Behavioral Symptoms as Consequences of Aspiration Events
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Table 1

Lag-Sequential Analysis for Caregiver Person-Centered Actions, Task-Centered Actions, and Behavioral 

Symptoms as Antecedents of Aspiration Events

Antecedent Conditional probability Yule’s Q Odds ratio

Lag interval—0 s

  Caregiver person-centered action 0.01 −0.18 0.7 [0.46, 1.07]

  Caregiver task-centered action 0.12 0.89 17.37 [12.70, 23.75]

  Behavioral symptoms 0.01 −0.24 0.61 [0.23, 1.65]

Lag interval—5 s

  Caregiver person-centered action 0.01 −0.13 0.78 [0.52, 1.17]

  Caregiver task-centered action 0.11 0.87 14.95 [10.76, 20.77]

  Behavioral symptoms 0.02 0.38 2.23 [1.30, 3.82]

Lag interval—10 s

  Caregiver person-centered action 0.01 0.03 1.06 [0.74, 1.52]

  Caregiver task-centered action 0.08 0.83 11.08 [7.69, 15.97]

  Behavioral symptoms 0.03 0.55 3.46 [2.22, 5.40]

Lag interval—15 s

  Caregiver person-centered action 0.01 0.05 1.1 [0.78, 1.57]

  Caregiver task-centered action 0.06 0.78 8.18 [5.43, 12.33]

  Behavioral symptoms 0.03 0.62 4.22 [2.80, 6.37]

Lag interval—20 s

  Caregiver person-centered action 0.01 0.05 1.11 [0.78, 1.58]

  Caregiver task-centered action 0.03 0.59 3.86 [2.20, 6.77]

  Behavioral symptoms 0.04 0.63 4.43 [2.96, 6.63]

Lag interval—25 s

  Caregiver person-centered action 0.01 −0.16 0.73 [0.48, 1.12]

  Caregiver task-centered action 0.01 0.07 1.14 [0.42, 3.08]

  Behavioral symptoms 0.05 0.71 5.99 [4.18, 8.57]

Lag interval—30 s

  Caregiver person-centered action 0 −0.39 0.44 [0.26, 0.75]

  Caregiver task-centered action 0 −1 0 [88, 88]

  Behavioral symptoms 0.04 0.62 4.25 [2.82, 6.41]

J Nutr Health Aging. Author manuscript; available in PMC 2019 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Gilmore-Bykovskyi and Rogus-Pulia Page 15

Table 2

Lag-Sequential Analysis for Caregiver Person-Centered Actions, Task-Centered Actions, and Behavioral 

Symptoms as Consequences of Aspiration Events

Consequences Conditional probability Yule’s Q Odds ratio

Lag interval—0 s

  Caregiver person-centered action 0.06 −0.18 0.7 [0.46–1.07]

  Caregiver task-centered action 0.12 0.89 17.37 [12.70–23.75]

  Behavioral symptoms 0.01 −0.24 0.61 [0.23–1.65]

Lag interval—5 s

  Caregiver person-centered action 0.07 −0.03 0.94 [0.65–1.38]

  Caregiver task-centered action 0.11 0.89 16.42 [11.88–22.70]

  Behavioral symptoms 0.01 −0.22 0.64 [0.24–1.71]

Lag interval—10 s

  Caregiver person-centered action 0.07 −0.07 0.86 [0.58–1.28]

  Caregiver task-centered action 0.09 0.86 13.02 [9.14–18.54]

  Behavioral symptoms 0.01 −0.34 0.49 [0.16–1.52]

Lag interval—15 s

  Caregiver person-centered action 0.08 0.03 1.06 [0.73–1.53]

  Caregiver task-centered action 0.07 0.81 9.6 [6.45–14.30]

  Behavioral symptoms 0 −0.72 0.16 [0.02–1.17]

Lag interval—20 s

  Caregiver person-centered action 0.09 0.12 1.28 [0.91–1.81]

  Caregiver task-centered action 0.06 0.78 7.95 [5.15–12.27]

  Behavioral symptoms 0 −1 0 [88.88]

Lag interval—25 s

  Caregiver person-centered action 0.08 0.06 1.12 [0.78–1.63]

  Caregiver task-centered action 0.06 0.78 8.29 [5.37–12.80]

  Behavioral symptoms 0.01 −0.31 0.53 [0.17–1.64]

Lag interval—30 s

  Caregiver person-centered action 0.09 0.07 1.16 [0.80–1.68]

  Caregiver task-centered action 0.06 0.79 8.55 [5.54–13.21]

  Behavioral symptoms 0 −1 0 [88.88]
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