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Abstract. Advances in the measurement of swal-
lowing physiologic parameters have been clinician-
driven, as has the development of intervention
techniques to modify swallowing pathophysiology.
However, a critical element to determining the suc-
cess of such efforts will be established by the pa-
tients themselves. We conceptualized, developed,
and validated the SWAL-QOL, a 93-item quality-
of-life and quality-of-care outcomes tool for dys-
phagia researchers and clinicians. With 93 items, the
SWAL-QOL was too long for practical and routine
use in clinical research and practice. We used an
array of psychometric techniques to reduce the 93-
item instrument into two patient-centered outcomes
tools: (1) the SWAL-QOL, a 44-item tool that as-
sesses ten quality-of-life concepts, and (2) the
SWAL-CARE, a 15-item tool that assesses quality
of care and patient satisfaction. All scales exhibit
excellent internal-consistency reliability and short-
term reproducibility. The scales differentiate normal
swallowers from patients with oropharyngeal dys-
phagia and are sensitive to differences in the severity
of dysphagia as clinically defined. It is intended that

Work performed at William S. Middleton Memorial Veterans
Hospital, University of Wisconsin Hospitals and Clinics, North-
western Memorial Hospital, Chicago, 1L

Correspondence to: Colleen A. McHorney, Ph.D., Regenstrief In-
stitute for Health Care, 1050 Wishard Blvd., RG, 6th Floor, In-
dianapolis, IN 46202, USA. Telephone: (317) 630-7664; fax: (317)
630-6611; E-mail: cmchorney@regenstrief.org

the standardization and publication of the SWAL-
QOL and the SWAL-CARE will facilitate their use
in clinical research and clinical practice to better
understand treatment effectiveness as a critical step
toward improving patients’ quality of life and
quality of care.
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Over 30 years ago, Sidney Katz hypothesized that
older individuals lose functions in the reverse order in
which newborns gain them [1,2]. Thus, in models of
human function [3-6], and in studies of functional
status [1,3,4,7-15] and functional trajectories [4,12],
the ability to feed is usually the last function to be lost
(that is, it is the least prevalent of all disabilities af-
fecting activities of daily living). Accordingly, dys-
phagia—the difficulty or inability to swallow—affects
the most basic of sociobiological functions, the ability
to eat and drink.

To date, standards of practice in the field of
dysphagia largely reflect clinician-based assumptions
about the impact of swallowing limitations on pa-
tients’ health, function, and quality of life. While the
advances in measurement of swallowing physiologic
parameters have been clinician-driven [16-18], as has
the development of intervention techniques to modify
specific aspects of swallowing pathophysiology, a
critical element in determining the success of such



98

efforts will be established by the patients themselves.
However, standardized instruments that measure
outcomes of importance to patients and their families
have been virtually nonexistent [19-21].

Toward this end (i.e., taking into explicit ac-
count the critical point of view of the patient [19-21]),
we conceptualized, developed, and validated the
SWAL-QOL, a 93-item quality-of-life and quality-
of-care outcomes tool for dysphagia researchers and
clinicians [22,23]. With 93 items, the SWAL-QOL is
too long for practical and routine use in clinical re-
search and practice and might prove too burdensome
for dysphagic patients, who are typically older and
chronically ill [22-24]. Furthermore, the SWAL-
QOL is intended for use in clinical trials of treatment
effectiveness [22]. To accommodate other data col-
lection elements in efficacy and effectiveness studies,
such as pathophysiologic and resource utilization
outcomes, it is important to construct quality-of-life
tools that are as brief as possible without sacrificing
measurement precision.

With these considerations in mind, we used an
array of psychometric techniques to reduce the 93-
item instrument into two patient-centered outcomes
tools: (1) the SWAL-QOL, a 44-item tool that as-
sesses ten quality-of-life concepts, and (2) the SWAL—-
CARE, a 15-item tool that assesses quality of care
and patient satisfaction. This article reports on item
reduction techniques and extensive data on the reli-
ability and validity of the SWAL-QOL and the
SWAL-CARE.

Methods
Overview

Three phases of investigation were employed to develop and vali-
date the SWAL-QOL and the SWAL-CARE. In Phase 1, we used
focus groups to obtain qualitative data on quality-of-life and
quality-of-care health outcomes from dysphagic patients and their
caregivers. Using the focus group data, we wrote a large number of
questionnaire items and constructed a pretest version of the
SWAL-QOL [22]. In Phase 2, we pretested the SWAL-QOL and
conducted preliminary psychometric tests [23]. The SWAL-QOL
was revised to improve item quality and to reduce the length of the
item pool. In Phase 3, we field tested the revised SWAL-QOL,
further shortened it, and conducted thorough psychometric tests.
We report the results of Phase 3 in this article.

Sampling

The sampling design and patient eligibility criteria for the SWAL~
QOL study has been detailed extensively elsewhere [22] and so are
described here only briefly. The three study phases used the same
protocol for subject recruitment and sampling. Patients with me-
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chanical or neurologic oropharyngeal dysphagia were recruited
from outpatient speech, swallowing, neurology, and other medical
clinics; ENT and other surgery clinics of VA hospitals; their affili-
ated university medical centers; and free-standing medical centers.
In Phase 3, we recruited patients from Madison, W1, Chicago, IL,
Little Rock, AR, Houston, TX, Atlanta, GA, and Long Beach, CA.

Patients were required to have had at least one videofluo-
roscopic swallowing examination demonstrating oropharyngeal
dysphagia, as judged by an experienced speech-language patholo-
gist, within three months of recruitment. We also required that they
had a stable dysphagia, according to the patient and his or her
clinician. If these two criteria were met, patients were invited to
participate in the study. Patients were excluded if they were unable
to provide informed consent, unable to speak and read English,
refused to participate, or had evidence of active esophageal dys-
phagia.

We also recruited a total of 40 healthy male and female
subjects between the ages of 45 and 95 years (average age = 72.9)
as “‘normal” control subjects to test the ability of the SWAL-QOL
to differentiate between those with and without a dysphagia. The
control group was recruited from the general community, a hos-
pital volunteer department, and an elder-hostel education program.
None of these people reported prior or existing medical conditions
and/or used medications that could potentially influence oropha-
ryngeal motor performance or sensation. An oropharyngeal motor
exam revealed normal structures and function of the bulbar mus-
culature for all subjects. Most of this group (70%) was part of a
larger study on the effects of aging on the biomechanics of swal-
lowing [25].

Data Collection

The field survey consisted of a mail-out/mail-back questionnaire. It
contained 123 items (93 SWAL-QOL items and another 30 items
as validity criteria and demographic variables). We determined «
priori that a sample of 400 patients would be sufficient to conduct
psychometric tests. To achieve this, we implemented a mail survey
protocol (which included altruistic, individualized, and personally
signed cover letters [26]) that would yield a 75% response rate.
Questionnaires that were not received within 14 days were followed
up by a second mailing.

Data Analysis

Item Reduction

Reducing the length of the SWAL-QOL involved making a
tradeoff between breadth and depth of coverage of quality-of-life
and quality-of-care outcomes specific to dysphagia. At one extreme
would be to use single-item indicators of multiple health concepts.
At the other extreme would be to use long multi-item scales to
measure only a few health concepts. Previous research has dem-
onstrated that multi-item scales have superior content validity, are
more reliable, achieve better breadth and depth of measurement,
and yield less ceiling effects compared with single-item measures
[27-31]. Thus, because of their clear psychometric merits, we con-
structed multi-item scales for each health concept. Because we did
not want to sacrifice either breadth of measurement (comprehen-
siveness) or depth of measurement (precision), we decided to assess
numerous health concepts using as few items as possible to con-
struct each multi-item scale.



C.A. McHorney et al.: The SWAL-QOL Outcomes Tool: 111

Each scale was constructed using Likert’s method of summated
ratings [32], which equally weighs each item and sums them into an
overall scale score. All scales were linearly transformed to a 0-to-
100 metric, with 100 indicating the most favorable state, 0 the least
favorable, and scores in between representing the percentage of the
total possible score achieved.

We used a variety of well-accepted item analysis techniques
to reduce the length of the 93-item SWAL-QOL. We tested
whether the quality-of-life and quality-of-care items formed a
unidimensional structure by extracting principal components from
the correlations among the 54 quality-of-life items and among the
39 quality-of-care items. Items that failed to correlate 0.40 [33] with
the first principal component should be removed.

To achieve satisfactory reliability with short multi-item
scales, it is necessary that each item correlate substantially with the
scale it is hypothesized to represent. We used a correlation of 0.40
[34] (corrected for overlap) as the standard for supporting item-
convergent validity. A correlation corrected for overlap is the
correlation of an item with the sum of the other items in the same
scale, thus removing the bias of correlating an item with itself. Tests
of item-discriminant validity gauge the extent to which items cor-
relate more highly with the concept they are hypothesized to rep-
resent than with different concepts. Hypothesized clusters of items
are supported when correlations between items and their hypoth-
esized scale are significantly higher (by two standard errors) than
with other scales [35].

We used a two-parameter graded-response model [36,37] to
evaluate item discrimination. The item discrimination parameter
assesses the ability of an item to differentiate between people with
different levels (or amounts) of the construct of interest. For ex-
ample, if a mental health item received the same response from
people with no depressive symptoms as it did from people with
noteworthy depressive symptoms, the item would have low dis-
crimination (i.e., it would fail to differentiate among levels of de-
pression). Items with low discrimination parameters are reasonable
candidates for removal because they yield little information about
the trait being measured.

In practical terms, a scale score cannot be estimated with
confidence if item-level missing data are high. Items with miss-
ing data rates greater than 10% were candidates for exclusion.
Item frequency distributions were calculated and the range of
responses for each item was assessed. Item distributions were
examined for floor and ceiling effects, i.e., the respective cluster-
ing of subjects at the worst and best possible response categories.
Floor and ceiling effects are undesirable because patients cannot
improve on their scores if they are at the ceiling and cannot decline
if they are at the floor. Items that had more than 15% of their
responses at the floor, ceiling, or both [38] were candidates for
exclusion.

Short-Form Instrument Validation

Scale Reliability. We computed Cronbach’s o coefficient [39]
to estimate the internal-consistency reliability of each scale. Reli-
ability estimates greater than 0.80 are satisfactory for group-level
research, while coefficients of 0.95 or greater are necessary for in-
dividual-patient decision-making [27,40]. We assessed test-retest
reliability using Pearson’s correlation coefficient and the intraclass
correlation. Intraclass correlations of 0.75 or greater are consid-
ered excellent [41].

Features of Score Distributions and Scale—Scale

Correlations. To determine the range of health states defined by
each scale, we calculated the number of distinct levels of health
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enumerated by each scale, the observed score range, standard
measures of central tendency, and the percent of the sample
achieving the lowest (floor effect) and highest (ceiling effect) pos-
sible scores. Scale scores were correlated with each other to assess
the extent to which they measured distinct aspects of swallowing
sequelae.

Factorial Validity. We conducted a principal components
analysis at the scale level to test the hypothesized dimensionality of
the scales. Correlations between the scales and the first unrotated
component test for the large dysphagia outcome factor hypothe-
sized to be common to all scales. The pattern of correlations
between the 13 scales and the rotated components test the validity
of each scale relative to the hypothesized dimensionality. The
hypothesized dimensions of the 13 scales are quality of life and
quality of care. Within quality of life, two scales (sleep and fatigue)
were written without any specific attribution to swallowing prob-
lems. Thus, we hypothesized that three factors would emerge:
dysphagia-specific quality of life, generic quality of life, and quality
of care.

Convergent and Discriminant Validity. Convergent va-
lidity is the extent to which a measure corresponds with other
measures that assess similar concepts (attitudes or behaviors).
Discriminant validity is the extent to which a measure does not
correspond with conceptually distinct constructs. To assess scale-
level convergent and discriminant validity, we included in the field
test external measures of social functioning [42], general mental
health [42,43], health perceptions [42,43], and loneliness [42] from
the Medical Outcomes Study (MOS) and single-item measures of
satisfaction with eating and drinking and overall satisfaction with
care.

We hypothesized that (1) paired measures of the same un-
derlying concept (e.g., generic and SWAL-QOL mental health)
would correlate more highly with each other than with unpaired
measures of different concepts (e.g., SWAL-QOL social function
with generic health perceptions); (2) the psychosocial scales of the
SWAL-QOL would be more highly correlated with each other than
with SWAL-QOL scales measuring physical-health constructs
(e.g., sleep and fatigue); and (3) measures of satisfaction with health
would be more highly correlated with their paired domain than
with unrelated domains. Consistent with past research [44-47], we
hypothesized that the measures of quality of care and patient sat-
isfaction would be positively, yet modestly, correlated with quality-
of-life outcomes. We tested these hypotheses using product-mo-
ment correlation coefficients.

Clinical Validity. We used the method of known-groups
validity [48,49] to test the clinical validity of the scales. To be
useful in clinical applications, measures of patient-based health
outcomes should meet two clinical validity standards: (1) dis-
criminate between groups with and without disease and (2) dis-
tinguish between severity levels of a given condition [50]. These
tests require the construction of mutually exclusive groups that
differ in swallowing status based on external clinical criteria.
To test the validity of the SWAL-QOL to discriminate be-
tween patients with and without dysphagia, 40 healthy male and
female subjects completed the symptom battery and the scales on
food selection, eating desire, fear, communication, fatigue, and
sleep. They did not complete the scales on mental health, social
functioning, burden, and eating duration because these scales all
had the words “‘swallowing problem” in the item stem, thus making
it inapplicable to individuals without such problems. They also did
not complete the quality-of-care and patient satisfaction scales
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Table 1. Phase 3 validation recruitment

e 2654 patients screened

e Patients clinically ineligible (n = 1799)
—42% inpatient
—17% normal swallowing examination
—11% mental status
—7% inability to provide informed consent
—6% esophageal swallowing disorder
—4% patient denies dysphagia
—4% acute outpatients
—2% non-English speaking
—1% deceased
—=6% other reason

e Patients clinically eligible (n = 855)

e Patients disqualified from participation (n = 215 or 25%)
90% of patients could not be contacted
10% of patients contacted but denied dysphagia

e Patients refused participation (n = 85 or 10%)
e Patients accepted participation (n = 555 or 65%)

e Patients participated (n = 386 or 70%)

because these healthy subjects would not have seen a swallowing
clinician.

We hypothesized that the nondysphagic normal control
group would score significantly higher (better health status) on
each of the SWAL-QOL scales than patients with dysphagia. We
tested this hypothesis using z-tests and general linear models, the
latter to control for differences in age, sex, race, and education
between dysphagia patients and the normal control group.

A second test of validity assessed whether scales are sensitive
to differences in disease severity. The severity of dysphagia can be
defined by its management strategy—whether an individual is on a
restricted diet, must drink thickened liquids or none at all, or must
use a feeding tube for nutrition. Patients answered items on the
texture of their usual meals (regular diet, soft food diet, or pureed
diet), the consistency of the liquids they drank (thin, thickened, or
no liquid by mouth), and whether they took any of their nutrition
by feeding tube (no or yes).

We also obtained information on the severity of a patient’s
dysphagia from the symptom battery. From these items, we con-
structed three scales measuring pharyngeal symptoms, oral symp-
toms, and saliva symptoms. We divided each symptom scale into
quartiles and computed mean scores for the SWAL-QOL scales for
each quartile. We hypothesized a linear and monotonic relationship
between symptom severity and quality of life and quality of care.
These hypotheses were tested using general linear models.

Results

Patient Characteristic

As shown in Table 1, 2654 patients across six sites
were screened for participation in the field test, and
two-thirds (67%) were clinically ineligible. The major
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Table 2. Descriptive characteristics of phase 3 validation sample
(n = 386)

Characteristic N %

Age
<45 23 6.0
45-54 52 13.5
55-64 87 22.5
65-74 110 28.5
75-84 95 24.6
85+ 19 49
Mean age = 66.1 (13.17)

Male 303 78.5

White 338 88.2

Primary reason for dysphagia
Cancer 109 28.2
Vascular diseases 61 15.8
Degenerative neurologic diseases 49 12.7
Other neurologic diseases 36 9.3
Obstructive respiratory diseases 23 6.0
Trauma 15 3.9
Chronic medical conditions 17 44
Dementia 4 1.0
Other reasons 26 6.7
Unknown reason 46 11.9

reasons for clinical ineligibility were inpatient status
(42%), normal swallowing examination (17%), and
impaired mental status (11%). Of those who were
eligible and agreed to participate, 70% returned their
surveys. Table 2 shows demographic and clinical
characteristics of the sample. The mean age was 66.1,
and 58% were age 65 or older. Consistent with sam-
pling at VA medical centers, over three-fourths were
men. Caucasians constituted 90% of the sample.
Reasons for the dysphagia were typical for those with
oropharyngeal dysphagia (i.e., cancer, vascular dis-
orders, and neurological disorders).

Item Reduction

The 54 items measuring quality of life were subjected
to a principal components analysis (data availa-
ble upon request). The eigenvalue for the first unro-
tated factor was 25.3 and accounted for 47% of
the variance. All items loaded highly on the first
principal component (>0.44). For the 39 items
measuring quality of information and patient satis-
faction, the eigenvalue for the first unrotated factor
was 13.5 and accounted for 61% of the variance. All
items loaded highly on the first principal component
(>0.73).
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Table 3. Summary of rationale for item deletion
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Poor

High missing Unacceptable discriminant Poor item

data skewness validity discrimination Awkward phrasing
Burden Burd2 Burd2 Burd2
Food selection Food4 Food4
Eating loss Eat2, 13, 14
Eating duration Eat4 Eat4 Eat4 Eatl9
Eating desire Eat9
Fear Fear6 Fear6 Fear6
Sleep Sleep7
Fatigue Fato6 Fatl Fatl
Communication Com6 Com3, 6, 7 Com3
Mental health MH3, 9, 12, 17, 23 MHS3, 17, 23
Social Socl2 Soc4, 7 Socl2 Soc4, 12 Soc4, 8
Advice Adv8, 9 Adv9, 13 Adv9 Adv9, 13
Patient satisfaction Sat21 Sat3, 21, 22 Sat3, 21
Symptoms Sym6, 10, 11

The rationale for item reduction is summa-
rized in Table 3. Most of the items were removed
because of problems with skewness (ceiling effects),
item discrimination, and discriminant validity. The
eating loss scale was dropped altogether because all
of its items failed tests of item discriminant validity.
Two domains were hypothesized for mental health
(self-image and psychological distress), social func-
tioning (social and role functioning), advice (intake
and techniques advice), and patient satisfaction
(technical and interpersonal). The data, however, did
not support any of these dual domains, so a single
scale was constructed for mental health, social func-
tioning, clinical advice, and patient satisfaction.

We reduced the SWAL-QOL by 36%, from 93
items to 59 items (verbatim item content is presented in
Table 4). At this point in tool development, we decided
to separate the items on quality of information and
patient satisfaction into a different instrument called
the SWAL-CARE. Thus, the SWAL-QOL has 44
items and the SWAL-CARE has 15. We made this
decision because it might take more than one visit
for patients to be able to reliably rate their swallow-
ing clinicians on quality of information and advice
and satisfaction with their care, whereas the SWAL-
QOL could be completed on or before a first visit.

Respondent Burden

Administration time for the 123-item field survey (93
SWAL-QOL items, and 30 items as validity criteria
and demographics) averaged about 3.2 items per
minute. It should take respondents an average of 14
minutes to complete the 44-item SWAL-QOL and

about 5 minutes to complete the 15-item SWAL-
CARE.

Reliability

Reliability estimates are presented in Table 5. Only
one scale (fear, « = 0.79) failed to attain the relia-
bility standard of 0.80 recommended for group-level
research. Otherwise, five scales had o coefficients from
0.80 to 0.89, and seven scales had o > 0.90. Two-
week retest reliability estimates were all in the sub-
stantial to excellent range [41,51]. Pearson correla-
tions ranged from 0.60 to 0.91, with a median of 0.76.
Intraclass correlations ranged from 0.59 t0 0.91, with a
median of 0.76. Thus, these scales have excellent in-
ternal-consistency reliability and short-term stability.

Features of Score Distributions

As shown in Table 6, the full range of the 0-to-100
score distribution was observed for all scales. Floor
effects ranged from 2.4% (fear) to 19.1% (eating du-
ration). Ceiling effects ranged from 4.2% (fatigue) to
42.2% (patient satisfaction).

Scale—Scale Correlations

Table 7 presents scale—scale correlations. Correlations
ranged from 0.05 to 0.78. Scales measuring similar
constructs correlated more highly with each other
than those measuring different constructs. For
example, the eating scales (burden, food selection,
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Table 4. Abbreviated item content®
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Burden
Dealing with my SP is very difficult
SP is a major distraction in my life

Eating Duration
It takes me longer to eat than other people
It takes me forever to eat a meal

Eating Desire
Most days, I don’t care if I eat or not
I don’t enjoy eating anymore
I’m rarely hungry anymore

Symptom Frequency
Coughing
Choking when you eat food
Choking when you take liquids
Having thick saliva or phlegm
Gagging
Having excess saliva or phlegm
Having to clear your throat
Drooling
Problems chewing
Food sticking in your throat
Food sticking in your mouth
Food/liquid dribbling out your mouth
Food/liquid coming out your nose
Coughing food/liquid out your mouth

Food Selection
Figuring out what I can eat is a problem for me
It is difficult to find foods I both like and can eat

Communication
People have a hard time understanding me
It’s been difficult for me to speak clearly

Fear
I fear I may start choking when I eat food
I worry about getting pneumonia
I am afraid of choking when I drink liquids
I never know when I am going to choke

Mental Health

My SP depresses me

I get impatient dealing with my SP

Being so careful when I eat or drink annoys me
My SP frustrates me

I’ve been discouraged by my SP

Social

I do not go out to eat because of my SP

My SP makes it hard to have a social life

My usual activities have changed BOM SP

Social gatherings are not enjoyable BOM SP

My role with family/friends has changed BOM SP

Fatigue

Feel exhausted
Feel weak
Feel tired

Sleep

Have trouble falling asleep
Have trouble staying asleep

Advice (SWAL-CARE)

Food I should eat

Foods I should avoid

Liquids I should drink

Liquids I should avoid

Techniques to help get food down
Techniques to help me avoid choking

When I should contact a swallowing clinician
My treatment options

What to do if I start to choke

Signs that I am not getting enough to eat or drink
Goals of the treatment for my SP

Patient Satisfaction (SWAL-CARE)

Had confidence in your swallowing clinicians
Swallowing clinicians explained treatment to you
Swallowing clinicians spent enough time with you
Swallowing clinicians put your needs first

“BOM = because of my; SP = swallowing problem. Item content is abbreviated. The SWAL-QOL and SWAL-CARE are available free of

charge upon request.

eating duration, and eating desire) correlated, on
average, 0.51 with each other. This is evidence of
convergent validity. The weakest correlations were
between the quality-of-life and quality-of-care scales
(information, advice, and satisfaction). These corre-
lations ranged from 0.05 to 0.33. This is evidence of
discriminant validity.

Factor Structure

As shown in Table 8, whether derived by varimax or
oblique rotation, three distinct factors emerged. The

first factor (eigenvalue = 5.58, accounting for 43%
of the variance) is composed of the dysphagia-specific
quality-of-life scales. The second factor (eigenval-
uae = 2.03, accounting for an additional 16% of the
variance) is composed of the quality-of-care and pa-
tient-satisfaction scales. The third factor (eigen-
value = 1.02, accounting for an additional 8% of the
variance) is composed of sleep and fatigue, which
were not written specific to swallowing disorders.
These factor loadings define the contribution
of each scale to the underlying construct of dysphagia
health outcomes. Thus, food selection, burden,
mental health, and social functioning are the primary
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Table 5. Reliability estimates

103

Reliability estimates

Test-retest”

Scale Internal consistency® Pearson Intraclass
SWAL-QOL
Food selection 0.89 0.83 0.83
Burden 0.89 0.60 0.59
Mental health 0.94 0.80 0.80
Social functioning 0.94 0.88 0.89
Fear 0.79 0.74 0.74
Eating duration 0.80 0.64 0.64
Eating desire 0.86 0.91 0.91
Communication 0.91 0.76 0.76
Sleep 0.81 0.80 0.81
Fatigue 0.90 0.85 0.85
SWAL-CARE
Clinical information 0.95 0.69 0.69
General advice 0.94 0.63 0.64
Patient satisfaction 0.92 0.62 0.62
“Internal-consistency sample size = 386.
PTest-retest sample size = 37; average test—retest interval = 15.5 days.
Table 6. Features of score distributions (n = 386)
No. Items No. Levels  Range Mean Median SD % Floor % Ceiling
SWAL-QOL
Food selection 2 9 0-100 55.5 63.0 33.6 10.8 18.8
Burden 2 9 0-100 46.0 50.0 31.3 16.0 8.0
Mental health 5 21 0-100 52.4 52.5 30.7 6.1 8.5
Social functioning 5 21 0-100 60.5 65.0 32.8 5.0 21.5
Fear 4 17 0-100 59.3 63.0 27.1 2.4 9.1
Eating duration 2 9 0-100 45.0 38.0 34.0 19.1 11.6
Eating desire 3 13 0-100 68.0 75.0 32.0 4.1 324
Communication 2 9 0-100 56.5 50.0 31.4 6.8 18.9
Sleep 2 9 0-100 58.4 63.0 30.2 5.8 17.5
Fatigue 3 13 0-100 46.7 50.0 28.6 124 4.2
SWAL-CARE
Clinical information 6 31 0-100 54.9 60.0 26.1 3.8 7.1
General advice 5 26 0-100 46.3 44.0 28.4 7.8 6.5
Patient satisfaction 4 13 0-100 78.5 92.0 27.0 3.1 42.2

contributors to dysphagia-specific quality of life,
followed by fear, eating duration, eating desire, and
communication. Sleep and fatigue contribute equally
to generic quality of life. Advice contributes slightly
more to quality of care than does patient satisfaction.
All tables that follow present the SWAL-QOL and
the SWAL-CARE in this order to facilitate inter-
pretation.

Convergent and Discriminant Validity

Table 9 presents correlation coefficients between the
SWAL-QOL and the SWAL-CARE scales and the

health perceptions [42,43], social functioning [42],
loneliness [34], and general mental health [42,43]
measures from the MOS. The correlations between
SWAL-QOL social functioning scale and MOS so-
cial functioning and loneliness measures are large
(r = 0.50 and r = 0.56, respectively) as is the cor-
relation between SWAL-QOL mental health and
MOS mental health items (r = 0.51). This is evidence
of convergent validity—there is good agreement be-
tween different measures (generic vs. disease-specific)
of the same construct. Furthermore, each matched
correlation (SWAL-QOL social with MOS social and
loneliness; SWAL-QOL mental health with MOS
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Table 7. Scale-scale correlations (n = 386)"

SWAL-QOL SWAL-CARE

Food Burd MH Social ~ Fear Eatdur Eatdes Com Sleep Fatig Clin Gen PatSat
Food 0.66 0.68 0.66 0.53 0.44 0.53 0.37 0.32 0.36 0.22 0.22 0.26
Burd 0.69 0.62 0.55 0.43 0.46 0.38 0.31 0.37 0.26 0.31 0.29
MH 0.74 0.64 0.47 0.58 0.49 0.42 0.47 0.25 0.33 0.23
Social 0.52 0.47 0.62 0.51 0.41 0.39 0.17 0.22 0.22
Fear 0.35 0.37 0.40 0.39 0.41 0.23 0.27 0.24
Eatdur 0.52 0.33 0.19 0.33 0.18 0.28 0.21
Eatdes 0.36 0.36 0.45 0.21 0.27 0.24
Com 0.29 0.31 0.15 0.15 0.16
Sleep 0.53 0.05°  0.07°  0.07°
Fatig 0.23 0.25 0.24
Clin 0.78 0.64
Gen 0.63

“Food = food selection; Burd = burden; MH = mental health; Social = social functioning; Fear = fear; Eatdur = eating duration;
Eatdes = eating desire; Com = communication; Sleep = sleep; Fatig = fatigue; Clin = clinical information; Ger = general advice;

PatSat = patient satisfaction.
®Correlations are not statistically significant at p < 0.05.

Table 8. Scale-level factor loadings

Varimax rotation

Oblique rotation

Factor 1 Factor 2 Factor 3 Factor 1 Factor 2 Factor 3
Dysphagic- Quality of Generic QOL Dysphagic- Quality of Generic QOL
specific QOL care specific QOL care

Food selection 0.83 0.91

Burden 0.81 0.88

Mental health 0.81 0.81

Social functioning 0.82 0.80

Fear 0.71 0.71

Eating duration 0.59 0.58

Eating desire 0.58 0.50

Communication 0.54 0.54

Sleep 0.83 0.87

Fatigue 0.81 0.83

Clinical information 0.89 0.91

General advice 0.88 0.89

Patient satisfaction 0.84 0.85

mental health) is higher than all the other correlations
in each row (except for fatigue and MOS mental
health). This provides further evidence of convergent
validity. We also hypothesized that measures of
quality of life would correlate more highly with one
another than with quality of care. This, too, is borne
out by the data: The average correlation between the
generic measures and the SWAL-QOL scales is 0.35,
while the average correlation between the generic
measures and the SWAL-CARE scales is 0.19. This
provides evidence of discriminant validity.

We correlated the SWAL-QOL and the
SWAL-CARE scales with single-item measures of

subjects’ satisfaction with eating and drinking and an
overall rating of the quality of their care. As shown in
Table 10, the correlation between satisfaction with
eating and burden is 0.57 and that with food selection
is 0.56. Eating satisfaction also correlates substan-
tially with social functioning (r = 0.55), mental
health (r = 0.52), and eating desire (r = 0.49). This
is further evidence of convergent validity. Satisfaction
with drinking is most highly correlated with fear
(r = 0.41), social functioning (r = 0.40), and burden
(r = 0.40). As hypothesized, the overall quality-of-
care rating is highly correlated with the three meas-
ures of quality of care (average correlations = 0.74)
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Table 9. Correlations with MOS measures (n = 386)"
SWAL-QOL SWAL-CARE

MOS measures Food Burd MH Social  Fear Eatdur Eatdes Com  Sleep  Fatig Clin Gen PatSat
Health perceptions  0.15 0.11 0.20 0.20 0.26 0.11 0.17 0.20 0.29 0.50 0.16 0.19 0.18
Social function 0.35 0.31 0.40 0.50 0.37 0.24 0.32 0.36 0.39 0.49 0.10 0.17 0.19
Loneliness 0.42 0.36 0.52 0.56 0.43 0.29 0.42 0.36 0.44 0.48 0.18 0.23 0.27
Mental health 0.38 0.34 0.51 0.46 0.43 0.20 0.40 0.28 0.43 0.52 0.15 0.20 0.22
#All correlations significant at p < 0.05.
Table 10. Correlations with satisfaction ratings (n = 386)

SWAL-QOL SWAL-CARE

Food Burd MH Social Fear  Eatdur Eatdes Com  Sleep Fatig Clin Gen  PatSat
Satisfaction with eating 0.56 0.57 0.52 055 0.35 034 049 029 0.28 035 032 037 033
Satisfaction with drinking  0.37 0.40 036 040 041 0.15 026 026 022 029 0.33 0.28 0.28
Overall quality of care 022  0.27 0.23 0.19 0.16 0.12  0.15 0.13 0.08" 024  0.71 0.71 0.79

“Correlations are not significant at p < 0.05.

and is weakly correlated with the SWAL-QOL scales
(average correlation = 0.18). This is further evidence
of discriminant validity.

Clinical Validity: Dysphagia Patients vs. Normal
Swallowers

Table 11 presents the results of clinical validity for
each individual SWAL-QOL symptom. As hypoth-
esized, dysphagic patients scored lower (worse) on all
of the symptoms. The greatest differences were ob-
served for food sticking in throat, having to clear
one’s throat, coughing when food is stuck, choking
on food, having excess saliva, and gagging. On av-
erage, the dysphagic patients reported that these
symptoms happened “‘sometimes’ while the normal
swallowers reported that they occurred ‘almost
never.”

Table 12 presents the results of the differences
between normal swallowers and dysphagic patients
on the SWAL-QOL scales and the MOS scales. As
hypothesized, statistically significant differences were
observed across all the scales. The greatest difference
[well over one standard deviation (z = 1.31)] was
observed for the fear scale: the average score for
dysphagics was 59 while that for normal swallowers
was 96, approaching the ceiling. Almost a full
standard deviation difference was observed between
the two groups on communication (56 vs. 88). Large
and statistically significant differences were also ob-

served for eating desire (68 vs. 93), food selection (55
vs. 77), sleep (58 vs. 76), and fatigue (47 vs. 73).
Differences between the two groups on MOS meas-
ures were also very large and statistically significant.
On average, people with dysphagia rated their health
to be between ‘“fair and good,” while the normal
swallowers reported theirs to be between “good and
very good.” The normal swallowers reported almost
perfect social functioning (92) while that for dys-
phagics was nearly one standard deviation lower (59).
Based on the MHI-5’s cutoff point of 52 [52,53], 33%
of these dysphagic patients would screen positive for
major depression, while only 5% of the normal
swallowers would. All of these results remained large
and statistically significant when scores adjusted for
age, sex, race, and education were compared.

Clinical Validity: Dysphagic Patients with Oral
Nutrition vs. Tube Feeding

Six of the 14 tests involving tube-feeding status were
significant at the 0.05 level and three were significant at
the 0.08 level (Table 13). The largest differences ob-
served between tube feeders and regular eaters were for
social functioning (34 vs. 65, z difference of 0.93) and
burden (25 vs. 49, z difference of 0.80). Large and sta-
tistically significant differences were also observed for
food selection, mental health, fear, and eating desire,
with the tube feeders all scoring lower. The SWAL~-
CARE scales were not sensitive to tube-feeding status.
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Table 11. Results of clinical validity: differences between “normal” swallowers and dysphagics

Symptom Dysphagic (n = 386) Normals (n = 40) Mean difference p value
Food stick throat 291 4.55 1.64 0.000
Clear throat 2.38 3.77 1.39 0.000
Cough-food stuck 3.39 4.72 1.33 0.000
Choke on food 3.18 4.47 1.29 0.000
Excess saliva 2.86 4.15 1.29 0.000
Gagging 3.48 4.74 1.26 0.000
Thick saliva 2.65 3.85 1.20 0.000
Choke on liquid 3.38 4.55 1.17 0.000
Food stick mouth 3.56 4.72 1.16 0.000
Problem chewing 3.50 4.64 1.14 0.000
Coughing 2.55 3.60 1.05 0.000
Drooling 3.57 4.59 1.02 0.000
Dribble from mouth 3.80 4.74 0.94 0.000
Dribble from nose 4.24 4.87 0.63 0.000
Table 12. Results of clinical validity: differences between “‘normal” Swallowers and dysphagics
Measures Dysphagics (n = 386) Normals (n = 40) z difference p value
SWAL-QOL scales
Food selection 55.5 76.6 0.63 0.000
Fear 59.3 96.0 1.31 0.000
Eating desire 68.0 93.2 0.80 0.000
Communication 56.5 87.8 0.99 0.000
Sleep 58.4 76.3 0.59 0.000
Fatigue 46.7 73.0 0.92 0.000
MOS measures
Health perceptions 38.4 67.5 1.09 0.000
Social functioning 59.1 92.0 0.95 0.000
Mental health 61.4 78.1 0.71 0.000

All of these findings were maintained when the scores
were adjusted for age, education, sex, and race.

Clinical Validity: Dysphagic Patients Differing in Food
Texture

The greatest differences observed among the three
oral-intake groups were in social functioning, eating
duration, food selection, mental health, and burden
(Table 14). Only two comparisons were not statistically
significant: clinical information and general advice.
Otherwise, the data confirmed the hypothesis that
dysphagia severity, as reflected by food texture, is as-
sociated with worse quality of life. The scores for pa-
tients on pureed diets are particularly low. The three
food texture groups also differed significantly in
symptom severity (data not shown). For 11 of the 14
symptoms (all but choke on liquid, excess saliva, and
drooling), individuals with regular diets had the least
symptom severity compared with those with soft or
pureed diets.

Clinical Validity: Dysphagic Patients Differing in
Liquid Consistency

Only two significant differences in the SWAL-QOL
scales were observed among the groups that differed
in the consistency of their liquids (Table 15). Patients
drinking thickened liquids scored lower on burden
and social functioning than patients with thin liquids,
and patients taking no liquid by mouth scored lower
than those taking thickened liquids.

Clinical Validity: Symptom Severity and Quality of
Life

The prevalence of the 14 symptoms is shown in Table
16. Clearing one’s throat was the most prevalent
symptom, followed by coughing and having thick
saliva. Drooling and having food/liquid dribble from
the mouth and nose were the least prevalent symp-
toms. To achieve parsimony in data analysis and in-
terpretation, we constructed three symptom severity
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Table 13. Results of clinical validity: differences by tube-feeding status
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Tube feeders (n = 57) Non-tube feeders (n = 323) z difference p value
SWAL-QOL
Food selection 36.1 58.7 0.67 0 0000
Burden 24.5 49.5 0.80 0.0000
Mental health 38.8 55.0 0.53 0.0001
Social functioning 34.6 65.1 0.93 0.0000
Fear 49.1 60.9 0.44 0.003
Eating duration 36.6 45.9 0.27 0.074
Eating desire 55.2 70.0 0.46 0.002
Communication 49.3 57.4 0.26 0.076
Sleep 51.3 59.5 0.27 0.062
Fatigue 44.6 46.7 0.07 0.616
SWAL-CARE
Clinical information 59.2 53.9 -0.20 0.185
General advice 47.7 459 -0.06 0.680
Patient satisfaction 74.9 79.1 0.15 0.305
Table 14. Results of clinical validity® by food texture of regular diet
Pureed food (n = 20) Soft food (n = 103) Regular food (n = 214) p value
SWAL-QOL
Food selection 26.4 35.3 70.1 0.0001
Burden 21.4 344 58.2 0.0001
Mental health 25.2 39.8 63.6 0.0001
Social functioning 29.2 43.5 77.1 0.0001
Fear 53.0 52.0 65.0 0.0001
Eating duration 10.0 26.5 56.4 0.0001
Eating desire 50.8 50.3 79.4 0.0001
Communication 37.7 46.3 65.3 0.0001
Sleep 47.1 50.9 64.5 0.0001
Fatigue 32.5 38.0 52.1 0.0001
SWAL-CARE
Clinical information 56.8 50.4 57.4 0.12
General advice 40.9 41.0 49.2 0.08
Patient satisfaction 65.0 73.9 82.5 0.005

#Sample limited to persons taking oral nutrition.

scales. The 14 symptoms were subjected to a principal
components analysis and they all loaded highly on
the first unrotated principal component (0.43 to 0.73,
an average r of 0.60).

To better interpret the scales, we used or-
thogonal rotation. One symptom (food/liquid dribble
from nose) did not load on any of the three rotated
factors, while another (food sticking in mouth) had
equal and large correlations with two factors. These
two symptoms were not included in any of the
symptom scales. Three factors were then derived: (1)
a seven-item factor on pharyngeal symptoms
(coughing, choking on food, choking on liquids,
gagging, clearing throat, food sticking in throat, and
coughing when food stuck); (2) a two-item factor on

saliva symptoms (thick saliva and excess saliva); and
(3) a three-item factor on oral symptoms (drooling,
problem chewing, and food/liquid dribble from the
mouth). Similar results were observed with oblique
rotation. The Cronbach’s o was 0.85 for pharyngeal
symptoms, 0.78 for saliva symptoms, and 0.72 for
oral symptoms.

To understand the association between
symptom severity and quality of life and quality of
care, we divided each symptom scale into quartiles.
As shown in Table 17, all of the scales were sen-
sitive to gradients in pharyngeal symptom status,
and the greatest differences were observed for fear,
food selection, burden, and mental health. The
smallest differences, albeit statistically significant,
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Table 15. Results of clinical validity by liquid consistency
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No liquid by mouth (n = 17) Thickened liquid (n = 48) Thin liquid (n = 313) p value
SWAL-QOL
Food selection 47.1 49.9 56.9 0.260
Burden 22.9 37.7 48.7 0.000
Mental health 47.5 50.5 53.2 0.675
Social functioning 37.8 49.6 63.4 0.000
Fear 49.5 64.1 59.1 0.183
Eating duration 54.1 35.0 45.6 0.079
Eating desire 75.6 60.0 68.5 0.152
Communication 55.2 49.7 57.4 0.282
Sleep 43.5 60.3 58.9 0.113
Fatigue 39.2 50.5 46.2 0.350
SWAL-CARE
Clinical information 63.0 53.0 54.7 0.451
General advice 54.0 40.0 46.9 0.199
Patient satisfaction 75.4 73.7 79.4 0.416
Table 16. Prevalence of dysphagia symptoms (n = 386)
Almost always (%) Often (%) Sometimes (%) Hardly ever (%) Never (%)
Clear throat 23 35 28 8 6
Coughing 18 30 35 13 4
Thick saliva 22 28 24 13 12
Excess saliva 19 26 22 14 18
Food stick throat 15 22 34 14 15
Choke on food 7 16 41 23 13
Choke on liquid 6 14 36 25 20
Cough-food stick 7 16 32 19 25
Gagging 6 12 31 28 22
Problem chewing 14 10 20 20 35
Food stick mouth 9 11 22 28 29
Drooling 8 15 24 17 35
Dribble from mouth 7 9 20 25 38
Dribble from nose 2 5 15 24 54

were observed for information and patient satis-
faction. Similar results were observed for the oral
symptom severity (Table 18), although the gradients
were somewhat less dramatic. Differences in quality
of life by saliva symptom severity (Table 19) were
also statistically significant, although less pro-
nounced than pharyngeal and oral symptoms. For
oral and saliva symptom severity, the two infor-
mation scales did not meet the 0.05 level of sta-
tistical significance.

Discussion

Considerable progress has been made in measuring
the biomechanical signs of dysphagia [16-18] and in
standardizing its evaluation and treatment [54]. The

value of these advances, however, has been incom-
pletely understood because outcome assessments
have been infrequent and largely limited to physio-
logic outcomes. The challenge for dysphagia re-
searchers and clinicians is to continue making
measurement advances toward a synergistic and
thorough compendium of health outcomes tools
specifically for dysphagia that represent a balance
between clinician-driven parameters and those that
represent the patient’s perspective. As a step toward
achieving this end, we constructed the SWAL-QOL
and the SWAL-CARE outcomes tools and reported
herein extensive and strong evidence of their relia-
bility and validity.

Validity assessment is a never-ending process,
and validity is always inferred, never established [55].
As the SWAL-QOL and the SWAL-CARE be-
come more widely used, additional evidence about
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Table 17. Results of clinical validity by pharyngeal® symptom severity
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Q1° (most symptomatic) Q2° Q3® Q4" (least symptomatic) p value
SWAL-QOL
Food selection 35.5 44.0 72.2 75.8 0.0001
Burden 23.3 37.6 59.8 67.0 0.0001
Mental health 31.0 42.6 70.0 72.3 0.0001
Social functioning 43.2 50.3 74.9 75.7 0.0001
Fear 36.5 54.0 68.4 81.2 0.0001
Eating duration 31.0 34.7 51.1 61.3 0.0001
Eating desire 57.8 61.0 78.3 79.6 0.0001
Communication 42.6 54.4 66.2 67.2 0.0001
Sleep 45.5 58.4 64.6 67.9 0.0001
Fatigue 32.7 434 53.5 59.7 0.0001
SWAL-CARE
Clinical information 49.6 52.8 57.5 63.2 0.02
General advice 39.0 41.0 50.6 55.3 0.003
Patient satisfaction 73.6 75.6 86.3 83.3 0.01
#Aggregation of coughing, choking, gagging, clear throat, food sticking throat, and coughing-stick.
°Q = quartile.
Table 18. Results of clinical validity by oral® symptom severity
Q1° (most symptomatic) Q2° Q3 Q4" (least symptomatic) p value
SWAL-QOL
Food selection 35.1 58.0 57.1 72.4 0.0001
Burden 32.7 39.8 53.2 56.3 0.0001
Mental health 35.6 49.6 55.6 66.3 0.0001
Social functioning 36.9 60.7 65.3 71.7 0.0001
Fear 479 58.6 61.6 71.3 0.0001
Eating duration 27.5 334 49.3 60.9 0.0001
Eating desire 50.5 67.3 70.9 81.0 0.0001
Communication 34.0 51.7 63.7 76.2 0.0001
Sleep 44.0 57.0 61.8 69.2 0.0001
Fatigue 34.0 454 49.2 57.8 0.0001
SWAL-CARE
Clinical information 53.3 49.4 56.3 60.8 0.09
General advice 42.6 43.5 46.7 54.2 0.09
Patient satisfaction 74.2 74.3 81.2 85.0 0.03

#Aggregation of drooling, problems chewing, and dribble out of mouth.

°Q = quartile.

their reliability, validity, and responsiveness will
accumulate. The original SWAL-QOL project was
unable to support tests of responsiveness (sensitivity
to change over time) due to limitations in time and
funding. Such future tests will be important to
document the sensitivity of the scales to treatment
effects and natural history. That the SWAL-QOL
scales were sensitive to disease severity as defined
by food texture, symptom severity, and tube feed-
ing provide indirect support for their ability to be
responsive in longitudinal studies. A recent case
study reported SWAL-QOL scores pre- and post-
behavioral intervention for a dysphagic patient who

had undergone surgery and radiation for head and
neck cancer [56]. After eight weeks of a rigorous
lingual exercise program, there were substantial
changes in the expected direction in seven of the 13
scales (food selection, fear, sleep, fatigue, commu-
nication, mental health, and social functioning).
Even more dramatic improvement was observed
after a second 8-week intervention on all of these
scales, and improvements emerged for eating du-
ration and eating desire after this second 8-week
intervention period.

With one exception, estimates of internal-
consistency reliability for each scale exceeded the



110

Table 19. Results of clinical validity by saliva® symptom severity
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Q1° (most symptomatic) Q2° Q3® Q4" (least symptomatic) p value
SWAL-QOL
Food selection 44 .4 57.3 55.5 65.4 0.0001
Burden 32.6 444 49.3 59.0 0.0001
Mental health 40.0 48.6 56.7 65.9 0.0001
Social functioning 46.3 56.0 64.2 76.4 0.0001
Fear 47.7 60.4 63.5 67.9 0.0001
Eating duration 36.7 40.0 50.5 54.3 0.0001
Eating desire 55.4 64.4 75.2 77.9 0.0001
Communication 45.2 55.5 56.2 70.2 0.0001
Sleep 46.7 59.2 59.5 67.1 0.0001
Fatigue 35.1 46.9 48.2 57.1 0.0001
SWAL-CARE
Clinical information 53.4 50.7 56.5 60.7 0.09
General advice 41.7 44.5 47.0 52.6 0.16
Patient satisfaction 71.3 80.9 77.4 83.5 0.04

#Aggregation of thick saliva and excess saliva.
°Q = quartile.

recommended standards of 0.80 for group compari-
sons. Since the fear scale at 0.79 missed the standard
by only 0.01, we feel confident in recommending it for
group-level research. Some of the scales (mental
health, social functioning, clinical information, and
general advice) had internal-consistency reliability
that met or closely approached the standard of 0.95
for individual-patient assessment.

Floor effects exceeded 15% for only two scales:
burden (16%) and eating duration (19%). Such floor
effects are emblematic of the everyday hardships of
dysphagia in that it changes a person’s life in many
ways, and the length of time it takes to eat a meal is
more than a mere nuisance. Ceiling effects were large
for the patient satisfaction scale (42%) and eating
desire (32%). A high ceiling effect for patient satis-
faction is consistent with that reported for other pa-
tient satisfaction measures [57-60]. In less-healthy
samples, these ceiling effects will attenuate, while they
will increase in healthier samples. Since our sample of
dysphagics was on the healthier side, as defined by
food texture, liquid consistency, and use of feeding
tubes, future users of the SWAL-QOL and the
SWAL-CARE should observe lower ceiling effects.
Overall, the floor and ceiling effects observed here
should not prove problematic for studies of treatment
effectiveness since ample room is available for pa-
tients to both improve and decline on the SWAL-
QOL and the SWAL-CARE scales.

The lack of strong covariance between quality
of life, as defined by the SWAL-QOL scales, and
quality of care, as defined by the SWAL-CARE
scales, should not cast doubt on the validity of any of

these measures since past research has shown health
status and patient satisfaction to be marginally re-
lated [44]. Patient satisfaction is an important com-
ponent of a comprehensive outcomes assessment
[61,62] because it is associated with improved patient
compliance [63—65], less physician switching
[57,66,67] and plan disenrollment [67—73], less out-of-
plan utilization [74], and greater intention to remain
with a provider [63,75,76]. We created separate tools
to assess quality of life and quality of care because we
recognized that one or the other tool may be more or
less appropriate depending on the application and
population. Thus, each investigator should determine
for him- or herself whether only one or both tools are
clinically or theoretically relevant to the specific
question at hand.

Using the MOS general mental health measure
and its cutoff point of 52, we found that 33% of our
dysphagia patients met clinical criteria for major de-
pression. Such a high rate of mental health disability
is of great clinical significance since mental health
problems are underdetected [77,78] and undertreated
[79] and result in excess utilization [80,81] and re-
duced quality of life [82]. Such a high rate of mental
disability underscores the importance of measuring
disease-specific mental health in the SWAL-QOL.
Future work on the SWAL-QOL will establish a
sensitive and specific cutoff point on the SWAL-QOL
mental health scale for screening for major depres-
sion. Armed with such an interpretational bench-
mark, dysphagia clinicians could quickly screen
patients for mental disability and make appropriate
specialty referrals if patients screen positive.
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Including a normal control group in the
SWAL-QOL project provided a preliminary corner-
stone for score interpretation. As hypothesized, nor-
mal swallowers experience virtually no fear of eating
or drinking (average score = 96) and negligible
perturbations in their eating desire (average
score = 93). They report minimal impediments in
communication (average score = 88), but a smat-
tering of problems with food selection, sleep, and
fatigue. An important next step for the SWAL-QOL
and the SWAL-CARE is to collect normative data
on each scale to assist investigators in score inter-
pretation.

The validity results by dysphagia severity
support the clinical validity of the scales. People
taking nutrition by tube feeding had lower scores on
the SWAL-QOL scales than regular feeders. The
greatest differences were observed for social func-
tioning and burden, which are clinically and socially
intuitive. At the same time, people on tube feeding
often remarked in the margins of the survey that
questions specific to tube feeding need to be devel-
oped. One patient wrote: “You should ask more
questions about how people feel and live on a G
tube.” Another wrote: “You should word your
questions so that people like myself who live with a
G tube can answer a little better.” Future work will
seek to develop and validate modules for persons
taking nutrition nonorally.

Dysphagia severity, as reflected by food tex-
ture, had a noteworthy impact on the SWAL-QOL
scales. Patients with pureed diets had scores ap-
proaching the floor of many of the scales. In sec-
ondary analyses, we found that 33% of patients with
pureed diets screened positive for major depression
and 35% rated their health as poor. Poor self-ratings
of health have been associated with an increased risk
of mortality [83]. Clinicians need to be aware of the
subjective hardships that seem to result from a pureed
diet. In fact, these findings may be interpreted as
motivation for clinicians to provide alternative
treatments to diet modification (such as postural
adjustments and maneuvers) for the more severely
impaired dysphagic patients, implementing pureed
diet as a “‘last resort.” Most important, perhaps, with
the SWAL-QOL and the SWAL-CARE, dysphagia-
specific quality-of-life outcomes can be used in stud-
ies comparing behavioral interventions to diet mod-
ification, thus providing clinicians and payers with
reliable and valid patient-centered outcomes to in-
fluence clinical decision-making and reimbursement
policies.

Only the burden and social functioning scale
differentiated patients by consistency of liquid intake.
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Most of the patients in the sample (83%) were
drinking thin liquids; thus, the restricted variance in
liquid consistency may have attenuated expected
differences between the groups. The lack of signifi-
cant findings for some scales may also be explained
by item content. For instance, the items assessing
food selection, eating desire, and eating duration are
focused on food, not liquid, and might be expected to
be insensitive to limitations in fluid intake. With few
exceptions, most of the observed results for liquid
consistency were in the expected direction.

The 14-item symptom battery should prove
useful in clinical research and clinical practice. As to
the former, speech-language pathologists are spe-
cialists in behavioral modification, and many of the
symptoms included in the SWAL-QOL should be
responsive to effective behavioral modification. As to
the latter, a standardized symptom battery could aid
the busy clinician in ascertaining specific problems
patients are experiencing as well as monitoring
symptom severity over time. The three symptom se-
verity scales may prove to be clinically useful ways to
analyze symptom severity at the group level.

Results for clinical validity mesh very well
with those for factorial validity and suggest a hier-
archy of dysphagia-specific quality of life. Across the
results of clinical validity, the scales tapping food
selection, burden, mental health, and social func-
tioning were most sensitive to differences in the se-
verity of dysphagia as clinically defined. These same
scales were also the primary contributors to dyspha-
gia-specific quality of life as derived from the factor
analysis (see Table 8). This synergy across different
validity tests suggests that, as more data are collected
on the SWAL-QOL and the SWAL-CARE, we may
be able to offer measurement priorities for efficacy
and effectiveness studies if investigators are unable to
implement the 44-item SWAL-QOL and the 15-item
SWAL-CARE. For the time being, however, we offer
the SWAL-QOL as ten distinct scales and the
SWAL-CARE as three distinct scales. We appreciate
that some clinicians and investigators desire a single
score for outcome assessment. However, we feel it is
premature at this time to derive a total score across
the different scales. Further, interpretation problems
have been noted with summary scores derived from
other quality-of-life tools [84-86]. As more data are
gathered on the SWAL-QOL and the SWAL-
CARE, we hope to offer a more parsimonious alter-
native to the current profile of scales.

There are limitations of our work that should
be noted. First, our sample of dysphagic patients was
not severely impaired, as defined by the food texture
of their meals, the consistency of their liquid intake,
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and tube-feeding status. However, they did report
many symptoms of dysphagia (see Table 16), and
their quality-of-life scores were considerably dimin-
ished compared with the normal control group (see
Table 12). While we sampled patients across six na-
tional sites, our sample was largely white and male,
the latter reflective of sampling patients at VA med-
ical centers. We did conduct sensitivity tests and did
not find the integrity of the scales (item convergent
and discriminant validity and scale reliability) to
differ by gender or race (available upon request).
However, we do caution that the data reported here
should not be considered as any type of national
norm because of the over-representation of men and
Caucasians.

Palliation of symptoms, and thus maintenance
of quality of life, is an important goal of clinical care
for dysphagic patients. As Siegrist and Junge [87] ar-
gue: “Quality of life data promote more humane,
personal attitudes toward patients.” We developed the
SWAL-QOL and the SWAL-CARE to enhance the
measurement armamentarium of dysphagia re-
searchers and clinicians, and thus their research and
clinical ingenuity and skills. It is intended that the
standardization and publication of the SWAL-QOL
and the SWAL-CARE will facilitate their use in
clinical research and clinical practice to better under-
stand treatment effectiveness as a critical step toward
improving patients’ quality of life and quality of care.
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