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Abstract: Chronic obstructive pulmonary disease (COPD) is a leading global cause of death and
disability. The literature has previously established clear physiological characteristics of COPD-related
dysphagia (swallowing difficulties). However, COPD and dysphagia are both also intimately tied
to breathing and contribute to a cascade of secondary physio-psycho-emotional sequalae, such as
COPD exacerbation, anxiety, depression, increased economic burden, social isolation, and decreased
quality of life. Further, the collective impact of these comorbidities may magnify disease impact,
resulting in a downward spiral of well-being. Thus, the clinical relevance of COPD’s and dysphagia’s
frequently occurring and overlapping sequelae cannot be overlooked, as the disease-related burden
of both disorders is deeply rooted in the presence of concomitant physiological and psycho-emotional
consequences. The current review explores the complex network of interactions between COPD,
dysphagia, and their outcomes, framing this relationship within a mind-body-breath framework.
Ultimately, we propose a model that more comprehensively captures the constellation of interrelated
disease characteristics and consequences, highlighting a need for researchers and healthcare providers
to consider disease impact more broadly in order to maximize treatment outcomes.

Keywords: COPD; deglutition; dysphagia; mind body breath; person-centered care; quality of
life; respiration

1. Introduction

Chronic obstructive pulmonary disease (COPD) is a life-threatening lung disease that is
characterized by chronically obstructed airflow in the lungs, with a prevalence that increases
dramatically with increasing age [1]. The mortality associated with this “common, preventable
and treatable disease” [2] nearly doubled from 1970 to 2000 [3]. This highly prevalent disease is
expected to be the third-leading cause of death [4] and a top ten cause of disease burden by 2030 [5].

COPD’s extensive disease-related burden across the physical, psycho-emotional, and economic
domains has been readily profiled. COPD is linked to a number of health consequences including
increased risk of mortality, COPD exacerbations, anxiety/depression, economic burden, and aspiration
pneumonia, more frequent hospital (re)admissions, increased length of hospital stays, and decreased
quality of life [6–11]. The relationships between the disease itself and its related sequalae are
complex, supporting the need to more broadly understand both the factors influencing COPD and the
disease’s consequences. For example, a recent systematic review demonstrated the various interactions
between anxiety, depression, and acute COPD exacerbations and resultant hospital admissions or
re-admissions [12]. At the most linear level, it would appear that increased anxiety and depression
can lead to increased exacerbations and subsequent hospitalizations, which in turn contribute to
a decreased ability to cope, further increasing anxiety and depression. However, the relationship
between these factors was found to be further multifaceted. Increased dyspnea, length of hospital
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stay, risk of mortality, and loss of autonomy as well as decreased quality of life and self-esteem all
mediated the relationship between COPD and its psycho-emotional comorbidities and interacted
with each other. Further, individuals with COPD and concomitant anxiety/depression are at greater
risk as compared to those without concomitant anxiety/depression not only of developing COPD
exacerbations, but also of needing to utilize medical expenses [9]. The influence of such economic
burden is likely to reverberate across an individual’s daily life, negatively impacting stress, anxiety,
depression, and quality of life. The consequences of long-term anxiety and depression are substantial,
further decreasing quality of life [13,14]. Ultimately, the physiological impairments associated with
COPD (e.g., dyspnea, exacerbations) have a cascading effect on the psycho-emotional aspects of
life (e.g., anxiety, depression) and vice versa, dramatically increasing healthcare expenditures and
reducing quality of life. Further, the prevalence of comorbidities (e.g., arterial hypertension, diabetes,
anxiety and depression) in individuals with COPD is high (up to 80%) [15] suggesting an additional
layer of physio-psycho-emotional variables that may interact with and contribute to COPD’s influence
on an individual, particularly in the context where physical activities and social relationships are
limited by their lung dysfunction.

One contributor to COPD disease-related burden is dysphagia. While the exact prevalence of
dysphagia among individuals with COPD is unknown [16], COPD disrupts the typical coordination
between the swallowing and respiratory systems, leading to impairments and inefficiencies in the
swallowing process [17–19]. Dysphagia symptomatology is present even in individuals with mild
COPD [20], although swallowing difficulties are not always recognized or self-reported as an issue [21].
Among nursing home residents, COPD has been found to be the second strongest predictor for
aspiration pneumonia, which is also linked to dysphagia [22]. Unfortunately, the compromised
breathing-swallowing pattern observed in individuals with COPD jeopardizes airway protection,
leading to increased risk of aspiration and resultant pulmonary consequences [19]. Individuals with
dysphagia experience increased risk of mortality as compared to individuals without dysphagia [23,24].
Thus, the interplay between COPD and dysphagia is one potential mechanism contributing to COPD’s
high rates of mortality.

Dysphagia is also associated with increased morbidity, including dehydration, malnutrition,
increased psycho-emotional burden, and decreased quality of life [25–30]. Individuals with dysphagia
are more likely to experience a longer hospital stay, higher hospital bills, and a greater likelihood
of needing a post-discharge medical placement [23]. Inpatient hospital costs for individuals with
dysphagia have been found to be 40–60% higher than costs for individuals without dysphagia,
a significant economic burden [31]. Dysphagia can also lead to social isolation and decreased patient
and caregiver quality of life, negatively impacting psychological well-being, particularly as related to
food experience and social life [32–34]. Thus, similar to COPD and other chronic illnesses, dysphagia
influences a person’s overall physiological and psychological health. Therefore, it is probable that
dysphagia is also a strong contributor to the increased morbidity in individuals with COPD.

It is clear that COPD and dysphagia, likely both individually and jointly, impact an individual
beyond the physiological level alone, negatively influencing overall psycho-emotional well-being.
Thus, to maximize treatment outcomes and improve quality of life, COPD and COPD-related dysphagia
may be better understood through more explicit characterization of the interactions between the
physiological (breath and body) and the psycho-emotional (mind). However, previous research has
generally focused on either physiology or psycho-emotional consequences. This paper first introduces
the mind-body-breath connection as a guiding framework and then integrates the literature pertinent
to the physiological and psycho-emotional characteristics and consequences of COPD and dysphagia,
highlighting their key areas of overlap. Throughout, the mind-body-breath connection will be illustrated
as a model to draw on for future management and research directions.
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2. Mind-Body-Breath Feedback Loop

While both COPD and dysphagia are physiologically-based diseases, their consequences extend far
beyond physiology. What is less clear, however, is whether the relationship between the physiology of the
disease and the non-physiological consequences is multidirectional. Psycho-emotional consequences
may actually lead to a downward spiral of the disease, negatively impacting the impaired physiology,
which may further magnify the psycho-emotional consequences of the disease in a more cyclical
manner. Support for such a relationship is observed in studies of the mind-body-breath connection,
which suggests that the actions of the mind, body, and breath are all interrelated and interdependent
(see Figure 1) [35–38]. For example, this multidirectional relationship between physiology (body/breath)
and psychology (mind/breath) is apparent under stressful conditions. A stressful state of mind can lead
our nervous system into fight-or-flight mode. This activation of the parasympathetic nervous system
is characterized by a faster respiratory rate, an alteration of breathing patterns, and a heightened
alert state.
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The mind-body-breath connection can be similarly applied to dysphagia, particularly in the
case of COPD. For example, dysphagia has a strong physiological base, including deficits in the
oral, pharyngeal, and/or esophageal stages of swallowing. Optimizing or compensating for these
physiological impairments are the common foci of treatment [39,40]. Yet, dysphagia can also be
accompanied by anxiety and depression resulting from the swallowing impairments [27,28,41,42].
When individuals are experiencing negative emotions, such as depression, they often do not have
the same interest in food intake [43], showcasing a bidirectional influence between mind and body.
Further, breath is a vital source of energy in keeping the body alive, but requires alteration during
eating to prevent food/liquids from entering the lower airway as evidenced by a short period of
protective cessation of respiration. For a patient who is air hungry—the sensation of not having enough
oxygen—particularly when given a compromised pulmonary status (e.g., a patient with COPD),
the body is forced to open the airway to breathe for survival despite the need to close the airway during
swallowing. In this situation, two opposing systems (i.e., open vs. closed airway) often lead to airway
protection issues and consequent aspiration. As a result, aspiration pneumonia may develop and the
patient’s respiratory load becomes even heavier. Clearly, an intimate relationship exists between body
and breath. More subtly at the mind-breath level, there exists a bidirectional relationship between
respiration and emotion. Previous research has suggested that respiration can influence emotion,
and vice versa [36–38]. For example, trained breathwork can improve anxiety, stress, depression,
positive affect, mental health, life satisfaction, and social connectedness [44,45]. In the case of COPD,
compromised pulmonary status (breath) is often associated with anxiety (mind), which exacerbates
the respiratory system and results in further increased anxiety [46]. Thus, better understanding the
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physiological impairments, psycho-emotional sequelae, and interactions between the physiology and
psycho-emotional aspects of COPD-related dysphagia appears crucial for optimizing clinical outcomes.

3. Dysphagia in COPD—Primary Physiological Impairment

The swallowing system provides an avenue for meeting nutritional, hydrational, and, at times,
medical needs. The musculature and associated physiology also act as a gateway in protecting
the lower airway from aspiration. One mechanism of swallowing-related airway protection is
laryngeal adduction, or a short cessation of respiration during swallowing. Intact laryngopharyngeal
sensitivity and triggering a timely laryngeal adductor reflex is also important for airway protection [47].
When the swallow-respiratory coupling or sensitivity threshold is compromised, individuals are at
high risk of pulmonary consequences (e.g., aspiration pneumonia, silent aspiration). Other dysphagia
characteristics across the oral and pharyngeal systems can also impede safe and healthy swallowing
function in COPD.

3.1. Respiratory-Swallowing Discoordination

Respiration patterns play a key protective role in swallowing in order to prevent food and
liquids from entering the lower airway. There are four potential respiratory-swallow patterns,
depending on whether the action of swallowing is immediately preceded and followed by
inhalation or exhalation: (1) expiration-swallow-expiration, (2) expiration-swallow-inspiration,
(3) inspiration-swallow-expiration, and (4) inspiration-swallow-inspiration. The first pattern, where the
swallow is sandwiched in between expiratory flows, is the most predominant phase coupling pattern
observed in normative data from healthy individuals [48,49]. During the expiration phase of respiration,
the larynx is positioned in a paramedian position. This more adducted positioning of the arytenoids
and true vocal folds before and after the swallow is thought to better protect the airway as compared
to the abducted position observed during inhalation. Additional airway protection advantages of
having an exhalation before and after the swallow include: (1) during exhalation, the diaphragm is
relaxed with the larynx elevated (vs. during inspiration where the diaphragm contracts with the larynx
lowered) [50]; and (2) swallowing followed by exhalation can help expel any penetrated material out
of the airway [51].

However, this optimal coupling of the breathing and swallowing cycles is disrupted in the
presence of COPD, even when the disease is stable [19]. The inspiration-swallow-expiration pattern
is more commonly seen in individuals with COPD [52]. Both stable and exacerbated states of
COPD are associated with increased respiratory rate in individuals with COPD as compared to
healthy younger and older adults [18]. As their respiratory rate increases, these individuals also
present with more inspirations before the swallow [52]. Individuals with COPD also present
with an inspiration-swallow-inspiration pattern more often during exacerbations [18]. Further,
increased respiratory rates and lower baseline oxygen saturations are associated with compromised
swallowing-related airway protection (i.e., penetration or aspiration); increased respiratory rates
at baseline can be predictive of airway invasion [52]. Tachypnea and/or dyspnea clearly modify
the intimate coupling between respiration and swallowing. Disruption in coordination, particularly
inhaling before and/or after swallows, ultimately decreases airway protection during swallowing,
increasing the risk of aspiration and subsequent COPD exacerbations. Unfortunately, the resultant
exacerbations in turn further disrupt swallowing coordination. This exemplifies the dynamic interplay
between the breath and body in COPD-related dysphagia.

Another factor influencing respiratory-swallowing coordination and resulting swallow
safety/efficiency is lung volume. Swallow initiation generally occurs within a narrow range of
lung volumes (~44% vital capacity) [53]. A systematic review and meta-analysis concluded that,
depending on the type, volume, and method of bolus consumption, healthy individuals swallow
with lung volumes varying within the tidal volume range [54]. Individuals with COPD have been
found to swallow at significantly lower lung volumes and at a lower percentage of vital capacity than
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healthy older adults [55]. The lower lung volumes during swallowing support the hypothesis that the
respiratory-swallowing discoordination observed in individuals with COPD may result, at least in part,
from decreased feedback from the pulmonary stretch or subglottal pressure receptors to the respiratory
central pattern generator. These lower lung volumes were also found to be associated with longer
pharyngeal durations, which may have been related to air hunger. Further, while individuals with
COPD were more likely than healthy older adults to exhibit a post-swallow inhalation, they presented
with this less often when swallowing at higher lung volumes than when swallowing at lower volumes.

3.2. Oropharyngeal Swallowing Impairments

Oropharyngeal swallowing physiology among individuals with COPD has been characterized
across multiple studies [47,56–61]. Physiological impairments in this population include: reduced
tongue control, reduced anterior-posterior tongue movement, reduced lingual stabilization,
reduced tongue strength, delayed pharyngeal swallow, reduced tongue base retraction, slowed/delayed
vestibule closure, reduced laryngeal elevation, abnormal swallow reflex, laryngeal penetration,
(silent) aspiration, and cricopharyngeal dysfunction. More general dysphagia-related complaints and
gastroesophageal reflux symptoms are more prevalent among the COPD population as compared to
controls without pulmonary complaints [57]. Of concern, individuals experiencing acute exacerbation
are more likely to demonstrate an impaired swallow reflex as compared to those with stable COPD [60].
Further, individuals with COPD who demonstrate an abnormal swallow reflex also present with a
significantly higher occurrence of exacerbations, highlighting the bidirectional body-breath connection.
In other words, when pulmonary status is compromised, swallow physiology (e.g., swallow response,
respiratory-swallowing coordination) is affected, and vice versa.

Relatedly, a review of the literature revealed a relationship between dysphagia and COPD
exacerbations in patients with impaired respiratory-swallow patterns [62]. Further, individuals with
COPD who demonstrate an abnormal swallow reflex present with a significantly higher occurrence of
exacerbations [61]. Thus, the presence of dysphagia can serve as a risk factor for COPD exacerbations,
which can contribute to dysphagia symptomatology—further support for the bidirectional influence of
body and breath.

4. Dysphagia in COPD—Primary Psycho-Emotional Sequalae

The psycho-emotional effects of both COPD and dysphagia are widespread. These effects both stem
from and contribute to physiological impairments. Unfortunately, the non-physiological comorbidities
likely impact each other as well as further influence the disease-related physiology.

Shared Psychoemotional Impact

COPD affects not only physiological, but also psycho-emotional well-being. Apart from the
well-documented social isolation experienced by individuals with COPD [63,64], there is a high
prevalence of anxiety (10% to 100%) and depression (7% to 79.1%) among these individuals [6,13].
Based on data from the 2004 Health and Retirement Survey, respiratory symptoms and difficulty
walking several blocks are both major risk factors for depressive symptoms in individuals with
COPD [65]. Relatedly, those with COPD are reportedly more likely to exhibit depressive symptoms
as compared to those with other common chronic illnesses, like coronary heart disease, stroke,
hypertension, diabetes, arthritis, or cancer. Additional studies using standardized clinical interviews
and questionnaires also support the relationship between COPD and emotional disturbances like
anxiety and depression, or a linkage between the body-breath and the mind [66].

Interestingly, while COPD increases the risk of long-term anxiety and depression, the resulting
psycho-emotional comorbidities, in turn, also increase the risk of disease exacerbations [14,67,68].
Negative affect is noted to amplify the perception of dyspnea in individuals with COPD [69]. Individuals
with comorbid anxiety and depression experience a higher incidence of frequent exacerbations (≥2/year;
73.8%) than those without (50.5%) [10]. A three-year longitudinal study suggested that one in four
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patients demonstrate persistent depressive symptoms and that those with depression undergo more
COPD exacerbations [67]. Additionally, depression serves as a risk factor for acute exacerbation
of COPD, in the short-term (30-day and 90-day) as well as for up to one-year readmission [70].
Together, these findings highlight the more nuanced relationship between negative emotions (the mind)
and COPD disease status (the body and breath). Although the exact mechanisms underlying this
relationship between COPD, exacerbation, and anxiety/depression are not clear, a growing body of
research demonstrates that the relationship between the body/breath and mind is multidirectional,
supporting the need for a more comprehensive look at the disease [71].

Similarly, dysphagia in general is a known risk factor for social isolation, anxiety and depression
across a variety of populations [27,28,32,41,42,72]. Among nursing home residents, swallowing
difficulties have been found to be a significant risk factor for depressive symptoms [42]. Similar results
have been observed among community-dwelling individuals; of those who reported the presence
of dysphagia (vs. absence), the prevalence of clinical depression was 7% vs. 5%; anxiety 20% vs.
14%; and neuroticism 18% vs. 13% [27]. In fact, in the development of the swallowing quality of
life questionnaire (SWAL-QOL), data indicated that “33% of these dysphagic patients would screen
positive for major depression” [73]. Further, dysphagia has been found to be related to social isolation,
such as in the setting of involvement in work-related activities [32]. More broadly, eating-related
activities are linked to quality of social relationships and individual identify; eating-related difficulties
can actually increase the impact of a chronic disease by further isolating an individual from their
social networks [74–77]. Clearly a variety of psycho-emotional and social consequences of dysphagia
coexist with the physiological burden of the dysphagia itself. Given the frequent presence of dysphagia
among individuals with COPD [16], it is likely that dysphagia then contributes to the psycho-emotional
impacts of COPD on these individuals. This interaction between body and mind, particularly as
revealed through the increased risk of anxiety, depression, and social isolation, further supports the
need to characterize and treat disease beyond physiology alone.

5. Interplay between the Secondary Sequalae of COPD and Dysphagia

In light of the mind-body-breath connection, the combined consequences of these diseases are
substantial; in 2010, an estimated $32.1 billion in national medical costs were attributed to COPD and its
sequelae—a number that is expected to rise [78]. Significantly, the secondary sequalae, such as increased
economic burden and decreased quality of life, are likely to result from the combination of the primary
physiological and psycho-emotional impacts of both COPD and dysphagia [7,8,13,14]. For example,
the consequences of long-term anxiety and depression in individuals with COPD are associated with
increased functional disability and healthcare utilization, and decreased quality of life and survival.
Health-related quality of life in individuals with COPD is further complicated and adversely affected
by frequent exacerbations. Like any chronic disease, dysphagia has also been reported to be related
to reduced quality of life. For example, quality of life indices are lower for individuals with head
and neck cancer experiencing dysphagia as compared to general population norms [25]. Across a
systematic review of 35 studies, oropharyngeal dysphagia was found to decrease health-related quality
of life while oropharyngeal dysphagia interventions that resulted in decreased symptom severity led
to improved health-related quality of life [26]. For example, individuals with dysphagia of varying
etiologies showed improved health-related quality of life after undergoing device-facilitated isometric
progressive resistance oropharyngeal therapy for eight weeks [79]. Conversely, other research has
demonstrated that affective burden increases somatic complaints [80,81] and that despite improved
swallowing function, the perception of improved quality of life may be more limited [82]. While these
studies do not specifically target individuals with COPD, the findings support further exploration
of symptom severity, intervention outcomes, and quality of life among individuals with COPD.
The disease-specific comorbidities of COPD and dysphagia are likely to be intertwined, much like
the physiological and psycho-emotional impairments and consequences. That is, the comorbidities of
COPD and dysphagia contribute to one another, adding layers of disease burden that may ultimately
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feed back into the primary diseases themselves, worsening clinical outcomes. As the population of
individuals with COPD and dysphagia continues to rise [4,83], a more comprehensive view of the two
conditions and their subsequent outcomes is essential in order to better target management.

6. Discussion and Clinical Implications

This review supports the existence of an intricate relationship between the physiological
impairments and primary psycho-emotional consequences of COPD and dysphagia, as well as
their secondary sequalae, that maps onto the mind-body-breath framework, as proposed in Figure 2.
One entry point into the framework is COPD’s contribution to dysphagia via its influence on
respiratory-swallowing coordination (bottom arrow in Figure 2). Both COPD and dysphagia are
physiologically-based conditions, intertwining the body (green boxes) with the breath (blue boxes),
either as a symptom (i.e., shortness of breath) or protection (i.e., swallowing respiratory cessation).
Yet the comorbidities of COPD and dysphagia are widespread, influencing both the mind (tan boxes) as
in anxiety/depression and the body/breath as in exacerbations. These comorbidities, in turn, loop back
to influence the physiology of the diseases, particularly as the diseases progress. Both chronic conditions
also share similar secondary sequalae related to more global effects on life. In addition to the direct
impact of the diseases’ physiology on these secondary sequalae, the psycho-emotional consequences
of anxiety/depression, and even the consequences of multiple exacerbations, subsequently affect
the secondary sequalae also. These secondary sequalae may then magnify the psycho-emotional
impacts of the disease, further contributing to the negative influence of COPD and dysphagia on
individual well-being. This complex network of the relationships between disease and primary
physio-psycho-emotional sequalae, as well as the intricate feedback loop of their secondary sequalae,
requires greater research attention. As none of the boxes represented in Figure 2 occur in isolation,
it also calls for a more comprehensive and systematic clinical lens to be used when working with
individuals with COPD and/or dysphagia, particularly as the prevalence of these diseases is predicted
to rise [4,83].

Anxiety/Depression

Secondary 
Sequalae

(Social isolation; Economic burden; Quality of Life)

COPD Dysphagia

Respiratory-Swallowing 
Discoordination

Exacerbation

Mind BreathBody

Figure 2. A model of the interplays between and across chronic obstructive pulmonary disease (COPD),
dysphagia, and their related physio-psycho-emotional consequences within a mind-body-breath
framework. The green boxes represent the body level, the tan boxes represent the mind level, and the
blue boxes represent the breath level.



Geriatrics 2020, 5, 45 8 of 13

The well-documented presence of overlapping and interrelated COPD and dysphagia disease
characteristics and consequences calls for a synergistic action plan. There is a need for increased
attention from researchers and healthcare provides alike to identify and manage the comorbid
psycho-emotional impacts of COPD and dysphagia, such as anxiety and depression, in order to
optimize patient care. The cascading domino effect suggested in Figure 2 highlights the potential
physiological, psycho-emotional, and economic risks of not doing so. While more research and resources
in the co-management of COPD, dysphagia, and their comorbidities are needed, there are a number
of items clinicians can integrate into their practices currently in order to better maximize patient
well-being. During patient encounters, clinicians can explicitly ask about the broader experience of
eating, focusing not only on swallowing difficulties, but also breathing-related concerns and resulting
emotions. For example, how does the patient feel about the eating experience (e.g., stress, fear) and
have these emotions changed over time? It may be beneficial to have a patient document their daily
experience. The clinician and patient could then jointly explore the data to discover patterns related
to the eating conditions in which shortness of breath is more noticeable or negative emotions are
most magnified and potential strategies a patient is using that make swallowing and breathing easier.
Engaging in open conversation can also allow the clinician to identify the need for referrals to additional
healthcare providers, such as mental health professionals, strengthening the multidisciplinary team
approach to COPD management. Importantly, these actions can better inform more individually
tailored and person-centered management, expanding on the current conventional approaches such as
diet modifications and rehabilitative or maneuver prescriptions. Targeted multi-system interventions,
such as those that incorporate the mind-body-breath feedback loop (e.g., breath-based yoga/meditation),
may also provide a novel direction for COPD-related dysphagia management and should be a target
of future research work.

7. Conclusions

The clinical relevance of COPD’s and dysphagia’s frequently occurring and overlapping sequelae
cannot be overlooked, as the disease-related burden of both disorders is deeply rooted in the
presence of concomitant physiological and psycho-emotional consequences. In integrating the
literature, we proposed here a network of multidirectional relationships between and across the
two diseases as well as their comorbidities within a mind-body-breath framework that may be useful
in guiding future research and clinical practices (Figure 2). Given the multifaceted nature of both
COPD-related and dysphagia-related influencers and sequelae, there clearly is an important need
for a paradigm shift. We must move toward a more comprehensive management approach rather
than our current standard-of-care approaches that treat the physiology of these conditions in isolation.
Understanding the interplay between the physiology and psycho-emotional aspects of these diseases
and their comorbidities, or the mind-body-breath connection, will ultimately maximize and benefit
person-centered care.
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