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Abstract

Introduction: Oropharyngeal dysphagia (OD) is a disorder that can have devastating and long lasting effects on a
person’s medical, mental and psychosocial well-being, thus negatively impacting quality of life. There is currently no
validated dysphagia-specific quality of life instrument in Norway. This project aims to evaluate the psychometric
properties of the culturally adapted Norwegian version of SWAL-QOL (Nor-SWAL-QOL).

Methods: The original SWAL-QOL was translated into Norwegian according the international translation guidelines.
A group of 102 persons with OD and a group of 123 healthy controls were recruited to assess the validity and
reliability of the Nor-SWAL-QOL. Correlation analysis of the Nor-SWAL-QOL and the Short Form 36 (SF-36) and
correlation analysis of OD group and control group Nor-SWAL-QOL subscale scores were computed to determine
convergent, discriminant, and known-groups validity which help comprise construct validity. Internal consistency,
test-retest reliability and intraclass correlation coefficient (ICC) were computed for reliability.

Results: Convergent and discriminant validity was demonstrated between Nor-SWAL-QOL subscales and SF-36
domains, and distinguished between persons with and those without oropharyngeal dysphagia on all subscales
and on the symptom frequency battery (p < 0.001). Additionally, the Nor-SWAL-QOL differentiated between
symptom severity levels within the OD group; those requiring food and liquid modifications and those who are
tube fed and not tube fed. Nor-SWAL-QOL showed good reliability with adequate internal consistency (Cronbach’s
α ≥0.70), test-retest reliability (Spearman’s rho values 0.68–0.90) and ICC values (0.67–0.89) for all subscales and for
the symptom frequency battery.

Conclusion: Access to valid and reliable dysphagia-specific QoL outcome measures for health care practitioners,
dysphagia clinicians and researchers is necessary for comprehensive assessment and treatment outcome measures.
The Nor-SWAL-QOL exhibits sufficient psychometric properties for implementation in the Norwegian population.

Keywords: Deglutition disorders, Oropharyngeal dysphagia, Health-related quality of life, SWAL-QOL, Translation,
Psychometric, Assessment, Treatment

Background
Oropharyngeal dysphagia (OD) is a disorder affecting
over 40 million people in Europe [1] and is particularly
common in the elderly, persons with neurological disor-
ders or disease and those treated for head and neck can-
cer. Literature reporting the prevalence of OD vary
between 5 and 72% for non-institutionalized elderly [2],

8–80% in acute stroke [1] and 55–75% for head and
neck cancer [3]. These variations are often due to differ-
ences in etiology, definitions of dysphagia, study design,
timing and type of assessment (screening, clinical or
instrumental).
Common symptoms of OD are coughing and choking,

complaints of food sticking in the throat, drooling, pro-
longed mealtimes and unexplained weight loss [4]. OD
is known to be a significant predictive factor for malnu-
trition, dehydration and pneumonia. Medical complica-
tions resulting from OD are associated with morbidity,
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prolonged hospital stay and increased health care costs
[5–7]. The management of swallowing symptoms often
includes modifications of food and liquid consistencies,
and in severe OD enteral feeding may be necessary,
affecting quality of life (QoL) [8, 9]. OD is known to
have lasting psychosocial impacts on QoL associated
with increased fear, embarrassment, anxiety, depression
and social isolation [10–12].
Despite knowledge of OD having a devastating impact

on an individual’s health and well-being, OD is unfortu-
nately an under-diagnosed, under-reported and a poorly
managed disorder [1, 10, 13]. Many dysphagia sufferers
and healthcare professionals are not even aware that
dysphagia is treatable [10].
The use of objective clinical and instrumental assess-

ments, such as the Mann Assessment of Swallowing
Ability (MASA), Functional Oral Intake Scale (FOIS)
and the videofluoroscopic swallow study (VFSS), to
determine the physiological severity of OD and treat-
ment alternatives is well reported in the literature [14–
16]. However, healthcare personnel and dysphagia clini-
cians’ perspectives about the physiological consequences
of a disorder may deviate considerably from the patients’
perspectives on living with a disorder [17]. This observa-
tion has resulted in increased development and use of
patient-reported outcome measures (PROM) and disease-
specific health-related quality of life (HRQoL) instruments.
There is currently no validated HRQoL instrument

available in Norwegian for the documentation of patient
perspectives on living with oropharyngeal dysphagia. The
primary purpose of this project was to complete a cultural
adaptation, validation and reliability study of the SWAL-
QOL for a Norwegian population and answer the follow-
ing research questions based on the original SWAL-QOL;
can a Norwegian version of SWAL-QOL 1) demonstrate
reliability and 2) demonstrate construct validity; (i.e. show
convergent and discriminant validity, distinguish between
persons with and those without oropharyngeal dysphagia,
be sensitive to clinically known features of oropharyngeal
dysphagia, and be able to discriminate between symptom
severity levels). It is hypothesized that the OD group will
score lower than control group on all domain and symp-
tom frequency battery scores. It is also hypothesized that
within the OD group, persons having modified consisten-
cies of food and liquid, and tube feeding will score lower
than their peers on normal consistency and not tube fed.

Methods
Cultural adaptation of the Nor-SWAL-QOL
The SWAL-QOL questionnaire was one of the first
patient-based tools developed for use in both research
and clinical practice to illuminate how QoL is affected
by dysphagia [18–20]. The author’s definition of QoL used
in instrument development was adapted from Gotay et al.

[21] and includes: a) the ability to fulfill usual and desired
physical, role, and social activities, b) the psychological
effectiveness with which one performs usual and desired
activities, c) dysphagia symptom status and d) satisfaction
with health care services related to dysphagia treatment.
This final point was used in the development of SWAL-
CARE which is not included in this study [18].
SWAL-QOL is a 44 item tool that takes on average 15

min to complete and assesses 10 quality of life concepts;
eight of which are dysphagia-related QoL (food selection,
burden, mental health, social functioning, fear, eating dur-
ation, eating desire, communication) and two pertaining
to general QoL (sleep and fatigue). The questions are
intended to reflect the swallowing problem experience
within the preceding month. The SWAL-QOL also
includes a symptom frequency battery of 14 questions,
three questions regarding type of nutritional intake and
one question on general health. The questions are scored
on a 5-point Likert scale which can be transformed to
achieve scores ranging from 0 (least favorable state) to 100
(most favorable state). The questionnaire concludes with
general information questions including age, gender, edu-
cation, marital status and need for assistance and amount
of time used to complete the questionnaire. SWAL-QOL
has been translated and validated in several languages
including Dutch, Swedish, Italian, French, German and
Chinese [22–28].
For this study, the original SWAL-QOL was translated

into Norwegian based on guidelines described by Beaton
and colleagues [29]. Two individuals, proficient in both
English and Norwegian and knowledgeable in dysphagia,
completed independent translations of the original SWAL-
QOL into Norwegian (stage 1: forward translation). These
two translators discussed discrepancies in their translations
working from the original and adjustments were made for
general questions in order to reflect cultural differences for
classification of race/ethnicity, education and civil status.
The original author was contacted for clarifications on pos-
sible changes in wording and the two translators agreed on
a first draft of the Norwegian version. This draft was sent
to an interdisciplinary panel consisting of a doctor, nurse,
neuropsychologist, sociologist and occupational therapist
and two lay persons. These comments were compiled and
the two translators came to a consensus on the final ver-
sion to be sent for back-translation (stage 2: synthesis).
The final Norwegian version was back-translated to
English by an authorized translator without access to
the original questionnaire (stage 3: back-translation).
An expert committee review was comprised of the original
translators, authorized back-translator, two interdisciplinary
panel members with experience in cultural adaptation and
translation and two user representatives familiar with dys-
phagia. The expert committee reviewed the original version,
back translation and Norwegian version, evaluating the
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semantic, idiomatic, experiential and conceptual equiva-
lence (stage 4: expert committee review). Finally, this
Norwegian version of the SWAL-QOL (Nor-SWAL-QOL)
was piloted with seven persons with subjective oropharyn-
geal dysphagia and seven without subjective oropharyngeal
dysphagia. Each participant was interviewed individually
and asked if they felt the translation was difficult to answer,
confusing, difficult to understand or upsetting/offensive
(stage 5: pre-testing). A report with the description of the
cultural adaptation and translation process was submitted
and approved by the original developer of the SWAL-QOL.

Study participants
Adults assessed for OD at Sunnaas Rehabilitation Hos-
pital between January 2014–February 2018 were consid-
ered eligible for this study (n = 305). Sunnaas is the
largest Rehabilitation hospital in Norway, with both in
and outpatient services for all of Norway. All patients
had been clinically assessed for OD with the Mann
Assessment of Swallowing Ability (MASA) and undergone
a videofluoroscopic swallow study (VFSS). A pre-approved
project information and consent letter from the Regional
Ethics Committee was either sent in the mail or given dir-
ectly to the 305 eligible participants. Accompanying the
information and consent letter were two questionnaires
(Short Form-36 survey of health, SF-36 and Nor-SWAL-
QOL). In addition, a personalized cover letter was in-
cluded with detailed information about how to fill out and
return the forms with the intention to participate and in-
cluded an option to return only the cover letter to signify
non-participation. The purpose of this was to document
eventual reasons for non-participation (no swallowing
difficulties or other). Missing respondents received a
reminder via post and/or telephone after 2–3 weeks.
A priori sample size of 120–150 was determined by

“rule of thumb” recommending 12–15 observations per
domain [30].
Of the 305 eligible participants, 231 persons responded

to the survey, of which 103 replied that they did not
wish to participate, resulting in 128 participants. Inclusion
criteria were: 1) ≥18 years of age and 2) stable dysphagia
≥2months. Exclusion criteria included: 1) inability to pro-
vide informed consent, 2) inability to understand written
or spoken Norwegian, 3) denial of dysphagia by the
patient, and 4) evidence of pure esophageal dysphagia.
Seven persons did not meet these inclusion criteria, thus
121 patients were originally included in the study. Nine-
teen of these had > 10% missing answers on the Nor-
SWAL-QOL and were excluded from further statistical
analysis, resulting in 102 OD cases.
A control group of 123 individuals without neurological

illness/injury or subjective oropharyngeal or esophageal
dysphagia were recruited via project announcements on
social media, snowballing and project presentations at

patient/caregiver organization meetings. All participants
provided informed consent and completed the Nor-
SWAL-QOL and SF-36.
Every other participant was asked to complete the

Nor-SWAL-QOL a second time, approximately 2 weeks
following the initial administration, in order to assess
test-retest stability. Thirty-four participants returned the
questionnaires within 2–3 weeks.

Short Form-36
The Short Form-36 (SF-36) is one of the most internation-
ally used questionnaires for quality of life in the world. SF-
36 is a patient-reported survey for general health status
containing 36 questions covering eight health concepts:
physical functioning, role limitations due to physical health
problems, role limitations due to emotional problems,
social functioning, emotional well-being, energy/fatigue,
pain and general health perceptions. It utilizes a standard-
ized scoring system which can be transformed into a 0–100
scale (0 = worst possible, 100 = best possible HRQoL). The
SF-36 was used to test validity in the original SWAL-QOL
development and has been used frequently in other cultural
adaptation and validation studies of the SWAL-QOL. The
Norwegian version has well documented reliability and
validity and has been used in Norway since 1998 [31].

Functional Oral Intake Scale
The Function Oral Intake Scale (FOIS) is a 7-point
ordinal scale developed for health care professionals’ use
in documenting current functional oral intake of patients
with dysphagia and change of oral intake over time [14].
The FOIS may be completed through patient observa-
tion, review of medical journal, dietary journals or infor-
mation provided by the patient or caregiver. The seven
levels of functioning are subdivided into 2 sections
where levels 1–3 include varying degrees of non-oral
feeding and levels 4–7 include varying degrees of oral
feeding without non-oral supplementation. The FOIS is
reported to be a valid and reliable instrument for use
with acute stroke patients and is utilized with other
patient populations in the international literature [14,
32, 33]. In this study, the FOIS score was established for
each OD participant following a telephone interview by
the first author. This interview aided in gathering more
specified information about status of oral intake (oral
and/or use of feeding tube), need for compensatory
adjustments, inquire about the reason for eventual miss-
ing items and to express appreciation for their participa-
tion in the study. The FOIS levels for OD participants
are provided in the Additional file 1.

Statistical analysis
Statistical analysis was performed using IBM SPSS Sta-
tistics for Windows, version 23 (IBM Corp., Armonk,
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N.Y., USA). Non-parametric tests were used where
appropriate as the data was determined to be not nor-
mally distributed by Shapiro-Wilk and Kolmogorov-
Smirnov tests of normality. A weighted adjustment was
completed for variables of age and gender between the
OD and control groups in this study sample. Correlation
analysis of results from the OD group on the Nor-
SWAL-QOL and SF-36 using Spearman’s rho (rs) was
calculated for determining convergent and discriminant
validity. Bonferroni-correction was used for these mul-
tiple correlations. A principal component analysis (PCA)
was performed in order to identify underlying compo-
nents and explain the maximal amount of total variance
in the data using the fewest number of explanatory con-
structs. The sample size was determined to be sufficient
for PCA with a KMO value of 0.805 (> 0.6) and a statisti-
cally significant Bartlett’s Test of Sphericity of p < 0.001.
Oblique rotation (Oblimin) was performed in addition
to orthogonal rotation (Varimax) as the components are
not assumed to be independent [34, 35].
Correlations of OD group and control group Nor-

SWAL-QOL scale scores were computed for known-
groups validity using Mann-Whitney U. The effect size
was determined to demonstrate clinical relevance for
group comparisons. Cronbach’s α was computed for reli-
ability for internal consistency of Nor-SWAL-QOL sub-
scales and symptom frequency battery, and Spearman’s
rho, two-way mixed model for absolute agreement,
single rater, was computed for test-rest reliability and
intraclass correlation coefficient (ICC). All tests were
two-tailed and conducted at α = 0.05 level.

Results
Descriptive data
Participant characteristics and feasibility of the Nor-SWAL-QOL
Total recruitment response rate for the study was 75.7%,
of which 55% participated. The study group included in
the analysis was comprised of 58% men (n = 59/102) with
ages ranging from 24 to 87 years with a mean of 60.6. Eti-
ology of the dysphagia participants was 58% neurological
disorders, 15% head and neck cancer, 18% other diagnosis
and 10% unknown. Forty-one percent (n = 41/100) of par-
ticipants with OD required some form of help filling out
the forms. Seventy-four percent of patients (n = 73/99),
including those requiring help or not, reported using
between 15 and 30min to complete the Nor-SWAL-QOL.
The time period from OD onset and Nor-SWAL-QOL

ranged from 2months to 44 years. The majority of the
study group (90%) had lived with OD for more than 1
year and over half of the study group (62.%) ate a modi-
fied diet or were tube fed. The FOIS revealed that only
27/102 (26%) of the study group could eat and drink
without restrictions or avoiding specific foods because of
their swallowing problems. Tables with the descriptive

characteristics of the OD and control groups, and FOIS
scale distribution for the study group are available in the
Additional file 1.

Score distribution
Score distributions for the Nor-SWAL-QOL in the OD
group covered the full range (0–100) with the exception
of the symptom frequency battery (range 14–100) see
Table 1. Mean scores ranged from 40.0 (eating duration)
to 65.5 (eating desire). Floor effects of > 15% occurred
for one scale; eating duration (16.7%), while ceiling
effects were observed for 4 scales; food selection, eating
desire, sleep and communication (15.7–23.5%).

Reliability
In order to address the first research question of whether
the Nor-SWAL-QOL is reliable, Cronbach’s α was com-
puted for internal consistency of the Nor-SWAL-QOL
subscales, and Spearman’s rho, two-way mixed model for
absolute agreement, single rater, was computed for test-
rest reliability and intraclass correlations coefficients
(ICC). ICC values less than 0.5 were considered of poor
reliability, from 0.5 and 0.75 moderate reliability, from
0.75 and 0.9 good reliability, and greater than 0.90 excel-
lent reliability [36]. Reliability results are displayed in
Table 2. All 10 subscales and the symptom frequency bat-
tery of the Nor-SWAL-QOL achieved acceptable Cron-
bach’s α of > 0.70, all but two subscales (eating duration,
eating desire) achieved the recommended Cronbach’s α
for group level research of ≥0.80 and communication met
the recommended Cronbach’s α > 0.95 for individual-
patient assessment [37, 38]. A subset of 34 OD partici-
pants with test-retest time interval of 2–3 weeks revealed
moderate to strong reliability (0.68–0.90. ICC values
ranged from moderate (0.67; 95% CI 0.43–0.82) to good
(0.89; 95% CI 0.79–0.95) reliability.

Validity
Construct validity
Validation of a measurement involves determining to
which degree an instrument is able to measure what it
claims to measure. Assessing the construct validity of an
instrument, the degree to which the content is an
adequate representation of the construct to be measured
is a necessary step in determining validity.
Convergent validity is the degree to which two similar

constructs correlate with each other. Conversely, dis-
criminant validity is the degree to which two dissimilar
constructs do not correlate with one another. Correla-
tions were considered strong with Spearman’s rho values
< 0.7, moderate with values between 0.3–0.7 and weak
with values > 0.3 [38, 39].
To address the second question of this study, correlation

analysis of results from the OD group on the Nor-SWAL-
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QOL and SF-36 using Spearman’s rho (rs) was calculated
for determining convergent and discriminant validity.
Results are displayed in Table 3. The Nor-SWAL-QOL
subscales burden, food selection, sleep, fatigue, mental
health and social functioning showed significant correla-
tions (rs = 0.36–0.71) with several of the SF-36 domains.
There were no significant correlations found between

Nor-SWAL-QOL subscales eating duration, fear of eat-
ing and communication and any of the SF-36 domains.
Eating desire and symptom frequency battery subscales
had non-significant correlations with all but one of the
SF-36 domains.
In the principal component analysis three components

with an eigenvalue greater than one were extracted. The
first component (eigenvalue = 4.58, explaining 45.77% of
the total variance), The second and third components
(eigenvalue of 1.28 and 1.05, explaining 12.8 and 10.5% of
the total variance respectively). The original dysphagia-

specific subscales loaded on components 1 & 3, while
general quality of life subscales loaded on component 2.
These results differ from the 2 component loadings for
dysphagia-specific and general quality of life items in the
original SWAL-QOL. The results are shown in the
Additional file 1.

Known-groups validity
Further assessment of construct validity includes deter-
mining if the Nor-SWAL-QOL can distinguish between
persons with and without OD and be sensitive to clinic-
ally known features of OD. First, correlations of OD
group and control group Nor-SWAL-QOL subscale
scores were computed for known-groups validity using
Mann-Whitney U. The effect size was determined to
demonstrate clinical relevance for group comparisons.
An effect size of r = 0.1 was considered small, r = 0.3
medium and r = 0.5 large [35]. The hypothesis that

Table 1 Score distributions for Nor-SWAL-QOL for oropharyngeal dysphagia group (n = 102)

Nor-SWAL-QOL Items Range Mean Median SD % Floor effects % Ceiling effects

Burdena 2 0–100 44.6 50.0 28.3 10.8 3.9

Food selection 2 0–100 57.3 63.0 31.7 9.8 16.7

Eating duration 2 0–100 40.0 38.0 29.7 16.7 5.9

Eating desire 3 0–100 65.5 75.0 28.9 4.9 15.7

Fear of eating 4 0–100 62.3 63.0 27.6 2.9 11.8

Sleep 2 0–100 60.0 63.0 31.1 8.8 19.6

Fatiguea 3 0–100 52.9 58.0 28.2 7.8 5.9

Communicationa 2 0–100 61.9 75.0 33.0 8.8 23.5

Mental Health 5 0–100 46.3 40.0 28.2 6.9 3.9

Social functioning 5 0–100 54.4 55.0 31.4 6.9 13.7

Symptom frequency battery 14 14–100 55.6 59.0 19.4 2.9 1.0
aNumber of participants included for these subscales n = 101

Table 2 Reliability estimates for Norwegian version of the Swallowing Quality of Life (Nor-SWAL-QOL)

Nor-SWAL-QOL Internal consistencya

(Cronbach’s α)
n= Test-retestb

(Spearman’s rs)
n= Intraclass

correlationc

Burden 0.85 101 0.68* 34 0.67

Food selection 0.85 102 0.83* 34 0.81

Eating duration 0.73 102 0.74* 34 0.74

Eating desire 0.73 100 0.73* 33 0.75

Fear 0.80 101 0.66* 33 0.67

Sleep 0.82 101 0.82* 34 0.82

Fatigue 0.89 98 0.84* 34 0.85

Communication 0.95 99 0.85* 33 0.88

Mental health 0.91 101 0.77* 34 0.79

Social functioning 0.91 98 0.85* 34 0.84

Symptom frequency battery 0.87 89 0.90* 33 0.89
aInternal consistency
bTest-retest average time interval 18.5 days; *Correlation is significant at p < 0.01
cIntraclass correlation coefficient (ICC)
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participants with OD would score lower (worse) than
the control group participants on all subscales of the
Nor-SWAL-QOL was confirmed as shown in Table 4.
The mean scores for OD participants were significantly
lower (p < 0.001) on all subscales, ranging from 40.0 to
65.6, while control group mean scores ranged from 86.5
to 100. Effect size, showing clinical relevance for group
comparisons, was large for all subscales (0.62–0.91)
except for the sleep subscale (0.45) [35]. Table 5 reveals
that differences were also statistically significant (p <
0.001) between OD and control groups for all items on
the symptom frequency battery, exhibiting sensitivity to
clinically known features of OD. Effect size was again
large between groups for all items on the symptom
frequency battery.

Sensitivity to dysphagia severity
Instrument items that address management strategies,
such as the need for modified food and liquid consistency,
use of a feeding tube for nutrition and the presence of
symptoms on the symptom frequency battery, are consid-
ered indicators of dysphagia severity. Additional assess-
ment of validity, to determine if the Nor-SWAL-QOL was
sensitive to severity of the disorder was completed by
computing the Kruskal-Wallis test for Nor-SWAL-QOL
scores within the OD group, stratified according to types
of food and liquid consistencies ingested, and for those
tube fed or not tube fed. OD participants who ate pureed/
blended consistencies had worse scores than those who
ate regular consistencies on all Nor-SWAL-QOL sub-
scales. These values were statistically significant for the

Table 3 Construct validity of Nor-SWAL-QOL and Short Form 36 in oropharyngeal dysphagia group (n = 102)

Nor-SWAL-QOL SF-36

Physical
functioning

Role
physical

Bodily pain General health Vitality Social
functioning

Role
emotional

Mental health

Burden 0.19 0.36* 0.23 0.32 0.33 0.38* 0.20 0.30

Food selection 0.14 0.38* 0.31 0.41* 0.38* 0.39* 0.14 0.31

Eating duration 0.30 0.23 0.19 0.28 0.20 0.26 0.29 0.22

Eating desire 0.23 0.17 0.15 0.28 0.28 0.23 0.16 0.36*

Fear of eating 0.22 0.20 0.28 0.30 0.21 0.15 0.14 0.29

Sleep 0.13 0.31 0.42* 0.52** 0.43* 0.42** 0.28 0.36*

Fatigue 0.23 0.42* 0.51** 0.65** 0.71** 0.43** 0.24 0.49**

Communication 0.25 0.31 0.03 0.02 0.12 0.27 0.14 0.14

Mental Health 0.18 0.27 0.21 0.36* 0.39* 0.31 0.21 0.49**

Social functioning 0.26 0.47** 0.28 0.33 0.36* 0.60** 0.20 0.38*

Symptom frequency battery 0.19 0.38* 0.28 0.25 0.14 0.27 0.27 0.10

Spearman’s rho values are presented. Significant Spearman’s rho correlations are shown in bold print
The Bonferroni-corrected thresholds for statistical significance was set at 0.05/88 = 0.00057(*) and 0.001/88 = 0.000011(**)

Table 4 Construct validity; differences on the Nor-SWAL-QOL between oropharyngeal dysphagia (OD) and control group (known-
groups validity)

Nor-SWAL-QOL OD group Control group Mann-Whitney U Effect
size rn Mean (SD) n Mean (SD) Sign. (two-tailed)

Burden 101 44.6 (28.2) 123 99.9 (1.1) p < 0.001 0.91

Food selection 102 57.3 (31.7) 123 99.4 (3.9) p < 0.001 0.81

Eating duration 102 40.0 (29.7) 122 98.9 (4.4) p < 0.001 0.87

Eating desire 102 65.6 (28.9) 122 97.5 (8.8) p < 0.001 0.73

Fear of eating 102 62.3 (27.6) 123 99.5 (2.3) p < 0.001 0.83

Sleep 102 60.0 (31.0) 123 86.5 (18.5) p < 0.001 0.45

Fatigue 101 52.9 (28.2) 123 87.5 (16.5) p < 0.001 0.62

Communication 102 61.9 (33.0) 123 99.7 (2.5) p < 0.001 0.76

Mental Health 102 46.3 (28.2) 123 99.9 (.902) p < 0.001 0.91

Social functioning 102 54.4 (31.4) 123 100 (.000) p < 0.001 0.85

Symptom frequency battery 99 55.6 (19.4) 123 97.5 (4.2) p < 0.001 0.86
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subscales food selection, eating duration, eating desire,
communication, social functioning and symptom fre-
quency battery. Burden was near the 0.05 significance level
cut off with p = 0.052. Adjusted statistical analyses re-
vealed that the differences were between regular and pu-
reed/blended for 5 of the subscales as shown in Table 6.
Symptom frequency battery showed adjusted statistically
significant values between regular and soft consistencies.
Significantly lower scores, corresponding to more severe

problems, were also apparent on all subscales, except the
symptom frequency battery, for ingestion of liquids. A
statistically significant difference was only found on the
subscale of eating desire; however it showed differences
between both those who ingested thin liquids vs no liquids
by mouth (p = 0.013), and those who ingested thickened
liquids vs no liquids by mouth (p = 0.018).
The Nor-SWAL-QOL sensitivity to severity was also

evident when summarizing differences in subscales
scores for OD participants that are tube fed or not tube
fed, also shown in Table 6. Statistically significant values
at p < 0.05 were evident for food selection, eating dur-
ation, communication and symptom frequency battery,
while subscales for burden, eating desire and social func-
tioning were statistically significant at p < 0.01. Mental
health significance of p = 0.051 was near cut off for
statistical significance at p < 0.05.

Discussion
The use of valid and reliable measurements is essential
for providing evidence-based health care. Treatment in
OD is often based solely on measurements of physiological

function, however as McHorney noted, “…physiologic
function is not synonymous with patient functioning and
well-being” [19]. A patient reported outcome measure
(PROM) is “any report of the status of a patient’s health
condition that comes directly from the patient, without
interpretation of the patient’s response by a physician or
anyone else” [40]. The use of more disease-specific health-
related quality of life (HRQoL) instruments, intended to
reflect the patients self-perceived health status in relation
to a specific condition, has become increasingly common
practice to reveal patients experiences with OD and treat-
ment effect in OD management [41]. Several systematic re-
views refer to the Swallowing Quality of Life (SWAL-QOL)
questionnaire as superior and the gold standard for use
with diverse populations suffering from dysphagia [42–45].
There is currently no standardized or validated

dysphagia-specific QoL measurement available in Norway
for use in evidence-based assessment and treatment. This
study evaluated the psychometric properties of the trans-
lated and culturally adapted Nor-SWAL-QOL.
There was a high response rate and positive response

from persons having OD to this study. The study
included persons from a wide spectrum of etiologies, the
majority with neurological etiologies which is known as
a major cause of OD in adults. A uniqueness of this
study is the wide range of years that participants had
lived with OD and the severity level of OD. Ninety per-
cent of the participants had lived with OD for more than
1 year; with nearly 20% of these living with OD for more
than 11 years, and a majority (62%) reported the need
for modified consistency or were tube fed. The original

Table 5 Construct validity; differences in the Nor-SWAL-QOL between oropharyngeal dysphagia and control group scores on
Symptom frequency battery

Nor-SWAL-QOL OD group (n = 102) Control group (n = 123 Mann Whitney U
Sign. (two-tailed)

Effect size r

Symptom frequency battery Mean (SD) Mean (SD)

Coughing 2.24 (1.0) 4.75 (0.5) p < 0.001 0.85

Choke on food 3.50 (1.2) 4.96 (0.2) p < 0.001 0.72

Choke on liquids 3.61 (1.2) 4.98 (0.1) p < 0.001 0.69

Thick saliva, phlegm 2.56 (1.3) 4.76 (0.7) p < 0.001 0.73

Gagging 3.72 (1.1) 4.94 (0.3) p < 0.001 0.68

Drooling 3.41 (1.4) 4.92 (0.3) p < 0.001 0.66

Problems chewing 3.68 (1.5) 4.97 (0.2) p < 0.001 0.60

Excess saliva, phlegm 2.81 (1.4) 4.90 (0.4) p < 0.001 0.75

Clear throat 2.47 (1.4) 4.66 (0.6) p < 0.001 0.79

Food stick in throat 2.94 (1.1) 4.89 (0.4) p < 0.001 0.80

Food stick in mouth 3.39 (1.3) 4.99 (0.1) p < 0.001 0.75

Dribble from mouth 3.85 (1.3) 5.00 (0.0) p < 0.001 0.62

Dribble from nose 4.29 (1.0) 5.00 (0.0) p < 0.001 0.52

Cough food stuck 2.84 (1.3) 4.93 (0.3) p < 0.001 0.81
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SWAL-QOL and other validation studies had not re-
ported length of time participants had OD or had a ma-
jority of participants with mild severity [18, 22–28]. This
information supports the Nor-SWAL-QOL validation as
having a good representation of the population.
Although age and gender differences were significant

between the OD group and control group, weighting
adjustment revealed that these differences would not
have an effect on analysis results. The majority (77%) of
the OD group had a high school education or above,
however they had fewer years of education compared to
the control group. Nevertheless, the Norwegian transla-
tion was kept as similar to the original as possible, which
was developed using language appropriate for elemen-
tary school reading level. There were neither reports
from pilot-testing nor comments from study participants
on difficulty with understanding the questions.
Full score distribution range (0–100) was met for all

10 subscales, only eating duration had floor effects
exceeding the recommended 15% (16.7%) which was
similar to original SWAL-QOL results and likely emphasize
how lengthy mealtimes are a common problem in this
population. Food selection, eating desire, sleep and commu-
nication subscales had ceiling effects which were also simi-
lar to, but generally lower than the original SWAL-QOL
results. A possible explanation for ceiling effects for these
subscales may be that most participants in this study group
had been living with their OD for many years, thus more
likely to know what foods and liquids they can manage, had
discovered new foods which help retain the desire to eat
and experienced improved communication skills. Accord-
ing to McHorney, these floor and ceiling effects should not
be of great concern as it should still be possible for patients
to reveal both positive and negative change in other
subscales following treatment [18].
Evidence of construct validity, agreement between differ-

ent measures of similar constructs, in this case QoL, was
seen with significant correlations between Nor-SWAL-
QOL subscales; fatigue, sleep, social functioning and men-
tal health and the SF-36 subscales; general health, vitality,
social functioning and mental health. Fatigue and sleep
subscales are general QoL subscales, therefore expected to
have similarities with the SF-36 domains general health
and vitality. Similar expectations were supported by the
higher correlations between social functioning and mental
health subscale of both instruments. These results support
convergent validity of the Nor-SWAL-QOL. Conversely,
discriminant validity was demonstrated by non-significant
and weak correlations seen between the Nor-SWAL-QOL
subscales; eating duration, eating desire, fear of eating,
communication and the symptom frequency battery with
nearly all of the SF-36 domains. The low level of correl-
ation between these dysphagia-specific constructs of the
Nor-SWAL-QOL and SF-36 domains, which measures

general QoL, provides good evidence that these two instru-
ments measure different constructs which gives strong
support to the validity of Nor-SWAL-QOL.
PCA revealed that the Nor-SWAL-QOL items loaded

on three principle components for this study sample
instead of 2 components as with the original SWAL-
QOL. Food selection and eating desire loaded strongly
on the third component. Contrary, mental health and so-
cial functioning did not load strongly onto one component.
However, those components together (food selection, eat-
ing desire, mental health and social functioning) could be
considered to represent more of the psychosocial variance
of the Nor-SWAL-QOL than the original SWAL-QOL.
Mean score differences on the Nor-SWAL-QOL for

OD and control groups were statistically significant on
all 10 subscales and all symptom frequency battery items
exemplifying known-groups validity.
Additionally, Nor-SWAL-QOL demonstrated statistically

significant differences within the OD group, both for those
requiring food and liquid modifications and for those who
are tube fed or not tube fed. There were significant differ-
ences for five and six of the ten dysphagia-specific sub-
scales and the symptom frequency battery between OD
participants who ate regular food and those who ate
pureed food, and those who were tube-fed or not tube-fed
respectively, thus supporting the hypothesis that dysphagia
severity, as demonstrated by the need for adjustments in
food consistency or feeding tube dependency, is associated
with reduced QoL. It was noteworthy that although there
were 20 participants that reported receiving food/liquid via
a feeding tube, not one was recorded as scoring a zero on
the FOIS. This may indicate that the practice of ‘nothing
by mouth’ is non-existent in this sample.
Reliability estimates of internal consistency for all sub-

scales and the symptom frequency battery were adequate
for the Nor-SWAL-QOL (Cronbach’s α ≥0.70). The
symptom frequency battery and all subscales, with the
exception of eating duration and eating desire reached
the recommended Cronbach’s α cut off of ≥0.80 for
group level research. Lower estimates for these two sub-
scales were similar to other culturally adapted versions
of the SWAL-QOL [22, 23, 28]. A possible explanation
for this may be the original sentence formulation used for
these subscales including double negatives and discrepan-
cies with translation. Test-retest reliability estimates for
short term stability and Intraclass correlations (ICC) for
the Nor-SWAL-QOL were moderate to good [18].
There is an emergence in the use of the item response

theory (IRT) approach to improve the development and
analysis of the psychometric properties of PROM’s for
OD [46, 47]. However, the purpose of this study was to
validate the original SWAL-QOL in a Norwegian popu-
lation. The IRT approach will be implemented in future
development of PROM’s for this population.
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Limitations
A limitation of the SWAL-QOL mentioned in previous
validation studies, is the large number of questions and
amount of time needed to complete the survey. The ma-
jority of OD participants in this study reported using be-
tween 15 and 30 min to complete the Nor-SWAL-QOL,
which is longer than the original SWAL-QOL survey
averaging 14 min and for other the validations men-
tioned previously. In addition, many participants in this
study required assistance in filling out the questionnaire
(41%). These findings, increased time filling out the
questionnaire and need for help, may be a reflection of
the severity level of OD group as mentioned above.
The appropriateness for use with tube-fed patients was

mentioned as a possible limitation in the original SWAL-
QOL and other translations [24, 28, 29]. In this study, 20%
of the participants were tube-fed to some extent and al-
though there were a few comments on the applicability of
some questions, tube-fed participants did not have a
greater number of missing items than non-tube fed. This
may be because the majority of tube-fed patients in this
study had neurological diagnosis and received help com-
pleting the questionnaire as compared to others, such as
head and neck participants.

Conclusion
Use of both objective physiologic outcome measures and
disease-specific HRQoL provide two unique and valuable
perspectives resulting in the best overall evaluation of the
impact OD on a person’s life. The devastating medical
complications and psychosocial effects of OD on quality
of life necessitate access to valid and reliable dysphagia-
specific QoL outcome measures for health care practi-
tioners, dysphagia clinicians and researchers. There is
currently no such validated instrument in Norway. This
cultural validation study revealed that the Norwegian ver-
sion of SWAL-QOL demonstrated acceptable convergent
and discriminant validity, distinguished between persons
with and those without oropharyngeal dysphagia, showed
sensitivity to clinically known features of oropharyngeal
dysphagia, was able to differentiate between symptom
severity levels, and exhibited adequate reliability in this
study sample. In summary, the Nor-SWAL-QOL demon-
strated good to excellent psychometric properties and will
be a valuable tool in the assessment and treatment of
individuals living with oropharyngeal dysphagia.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12955-019-1248-0.

Additional file 1: Table S1. Descriptive characteristics for
oropharyngeal dysphagia (OD) and control groups. Table S2. Score
distribution on Functional Oral Intake Scale. Figure S1. Principal

Component Analysis (PCA) of Nor-SWAL-QOL; KMO, Bartlett’s, Scree Plot,
orthogonal and oblique rotation.

Abbreviations
FOIS: Functional Oral Intake Scale; HRQoL: Health Related Quality of Life;
ICC: Intraclass correlation coefficient; MASA: Mann Assessment of Swallowing
Ability; Nor-SWAL-QOL: Norwegian version of SWAL-QOL; OD: Oropharyngeal
dysphagia; PROM: Patient-reported outcome measure; QoL: Quality of life;
SF-36: Short Form 36; SWAL-QOL: Swallowing Quality of Life questionnaire;
US-FDA: U.S. Food and Drug Administration; VFSS: Videofluoroscopic swallow
study

Acknowledgements
The authors would like to thank all of the participants, translators and dear
colleagues who so generously dedicated their time. Furthermore we would
like to thank the Norwegian stroke survivors association for their assistance
in acquiring funding to this project and the Norwegian ExtraFoundation for
Health and Rehabilitation. Open access funding provided by University of
Gothenburg.

Authors’ contributions
The principal investigator, MCR, designed the study, collected the data,
completed the statistical analyses and interpretation of the analyses and
wrote the manuscript. LH and MK contributed to the design of the study,
supervised the project, supported interpretation of the results, provided
critical feedback and helped shape the manuscript. All authors discussed the
results and contributed to the final manuscript. All authors read and
approved the final manuscript.

Funding
This project has been made possible by the Norwegian ExtraFoundation for
Health and Rehabilitation (project 2017/He1–164176).

Availability of data and materials
The datasets analyzed in the current study are available from the
corresponding author upon reasonable request.

Ethics approval and consent to participate
This project was planned in accordance with the Helsinki Declaration (ref)
and approved by the Regional Committees for Medical and Health Research
Ethics, Norway (Dnr. 2017/356). Informed written consent was obtained from
all participants.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Author details
1University of Gothenburg, Gothenburg, Sweden. 2Department of Research,
Sunnaas Rehabilitation Hospital, Bjørnemyrveien 11, 1453 Bjørnemyr, Norway.
3Department of Special Needs Education, University of Oslo, Oslo, Norway.
4Department of Health and Rehabilitation, Institute of Neuroscience and
Physiology, University of Gothenburg, Gothenburg, Sweden.

Received: 6 February 2019 Accepted: 21 November 2019

References
1. Takizawa C, et al. A systematic review of the prevalence of oropharyngeal

dysphagia in stroke, Parkinson’s disease, Alzheimer’s disease, head injury,
and pneumonia. Dysphagia. 2016;31(3):434–41.

2. Madhavan A, et al. Prevalence of and risk factors for dysphagia in the
community dwelling elderly: a systematic review. J Nutr Health Aging. 2016;
20(8):806–15.

3. van den Berg MG, et al. Nutritional status, food intake, and dysphagia in
long-term survivors with head and neck cancer treated with
chemoradiotherapy: a cross-sectional study. Head Neck. 2014;36(1):60–5.

Rivelsrud et al. Health and Quality of Life Outcomes          (2019) 17:179 Page 10 of 11

https://doi.org/10.1186/s12955-019-1248-0
https://doi.org/10.1186/s12955-019-1248-0


4. Groher ME, Crary MA, editors. Clinical management in adults and children.
2nd ed. St. Louis: Elsevier Inc.; 2016.

5. Westmark S, et al. The cost of dysphagia in geriatric patients. Clinicoecon
Outcomes Res. 2018;10:321–6.

6. Altman KW, Yu GP, Schaefer SD. Consequence of dysphagia in the
hospitalized patient: impact on prognosis and hospital resources. Arch
Otolaryngol Head Neck Surg. 2010;136(8):784–9.

7. Bonilha HS, et al. The one-year attributable cost of post-stroke dysphagia.
Dysphagia. 2014;29(5):545–52.

8. Swan K, et al. Living with oropharyngeal dysphagia: effects of bolus
modification on health-related quality of life--a systematic review. Qual Life
Res. 2015;24(10):2447–56.

9. Hellden J, Bergstrom L, Karlsson S. Experiences of living with persisting post-
stroke dysphagia and of dysphagia management - a qualitative study. Int J
Qual Stud Health Well-being. 2018;13(sup1):1522194.

10. Ekberg O, et al. Social and psychological burden of dysphagia: its impact on
diagnosis and treatment. Dysphagia. 2002;17(2):139–46.

11. McHorney CA, et al. Clinical validity of the SWAL-QOL and SWAL-CARE
outcome tools with respect to bolus flow measures. Dysphagia. 2006;
21(3):141–8.

12. Verdonschot R, et al. Affective symptoms in patients with oropharyngeal
dysphagia: a systematic review. J Psychosom Res. 2017;97:102–10.

13. Clave P, Shaker R. Dysphagia: current reality and scope of the problem. Nat
Rev Gastroenterol Hepatol. 2015;12(5):259–70.

14. Crary MA, Mann GD, Groher ME. Initial psychometric assessment of a
functional oral intake scale for dysphagia in stroke patients. Arch Phys Med
Rehabil. 2005;86(8):1516–20.

15. Mann G. MASA: the Mann assessment of swallowing ability. New York:
Singular; 2002.

16. Logemann JA, et al. Normal swallowing physiology as viewed by
videofluoroscopy and videoendoscopy. Folia Phoniatr Logop. 1998;
50(6):311–9.

17. Martino R, Beaton D, Diamant NE. Perceptions of psychological issues
related to dysphagia differ in acute and chronic patients. Dysphagia. 2010;
25(1):26–34.

18. McHorney CA, et al. The SWAL-QOL and SWAL-CARE outcomes tool for
oropharyngeal dysphagia in adults: III. Documentation of reliability and
validity. Dysphagia. 2002;17(2):97–114.

19. McHorney CA, et al. The SWAL-QOL outcomes tool for oropharyngeal
dysphagia in adults: I. Conceptual foundation and item development.
Dysphagia. 2000;15(3):115–21.

20. McHorney CA, et al. The SWAL-QOL outcomes tool for oropharyngeal
dysphagia in adults: II. Item reduction and preliminary scaling. Dysphagia.
2000;15(3):122–33.

21. Gotay CC, et al. Quality-of-life assessment in cancer treatment
protocols: research issues in protocol development. J Natl Cancer Inst.
1992;84(8):575–9.

22. Finizia C, et al. A cross-sectional validation study of the Swedish version of
SWAL-QOL. Dysphagia. 2012;27(3):325–35.

23. Kraus EM, et al. Validation and psychometric properties of the German
version of the SWAL-QOL. Dysphagia. 2018;33(4):431–40.

24. Ginocchio D, et al. Cross-cultural adaptation and validation of the Italian
version of SWAL-QOL. Dysphagia. 2016;31(5):626–34.

25. Khaldoun E, Woisard V, Verin E. Validation in French of the SWAL-QOL scale
in patients with oropharyngeal dysphagia. Gastroenterol Clin Biol. 2009;
33(3):167–71.

26. Vanderwegen J, Van Nuffelen G, De Bodt M. The validation and
psychometric properties of the Dutch version of the swallowing quality-of-
life questionnaire (DSWAL-QOL). Dysphagia. 2013;28(1):11–23.

27. Bogaardt HC, et al. Cross-cultural adaptation and validation of the Dutch
version of SWAL-QoL. Dysphagia. 2009;24(1):66–70.

28. Lam PM, Lai CK. The validation of the Chinese version of the swallow
quality-of-life questionnaire (SWAL-QOL) using exploratory and confirmatory
factor analysis. Dysphagia. 2011;26(2):117–24.

29. Beaton DE, et al. Guidelines for the process of cross-cultural adaptation of
self-report measures. Spine (Phila Pa 1976). 2000;25(24):3186–91.

30. Machin D. Sample size tables for clinical studies. 3rd ed. Chichester;
Hoboken: Wiley-Blackwell; 2008.

31. Loge JH, Kaasa S. Short form 36 (SF-36) health survey: normative data from
the general Norwegian population. Scand J Soc Med. 1998;26(4):250–8.

32. Hansen TS, Larsen K, Engberg AW. The association of functional oral intake
and pneumonia in patients with severe traumatic brain injury. Arch Phys
Med Rehabil. 2008;89(11):2114–20.

33. Schache AG, et al. Predictors of swallowing outcome in patients treated
with surgery and radiotherapy for advanced oral and oropharyngeal cancer.
Oral Oncol. 2009;45(9):803–8.

34. Pallant J. SPSS survival manual : a step by step guide to data analysis using
IBM SPSS. 6th ed. Maidenhead: Open University Press : McGraw-Hill; 2016.

35. Field AP. Discovering statistics using IBM SPSS statistics: and sex and drugs
and rock ‘n’ roll, vol. xxxvi. 4th ed. Los Angeles: Sage; 2013. p. 915.

36. Koo TK, Li MY. A guideline of selecting and reporting Intraclass correlation
coefficients for reliability research. J Chiropr Med. 2016;15(2):155–63.

37. Nunnally JC, Bernstein IH. Psychometric theory. In: McGraw-Hill series in
psychology, vol. xxiv. 3rd ed. New York: McGraw-Hill; 1994. p. 752.

38. DeVellis RF. Scale development: theory and applications. In: Applied social
research methods series, vol. ix. 3rd ed. Thousand Oaks: SAGE; 2012. p. 205.

39. McDowell I. Measuring health: a guide to rating scales and questionnaires,
vol. xvi. 3rd ed. Oxford; New York: Oxford University Press; 2006. p. 748.

40. Health, U.S.D.o, et al. Guidance for industry: patient-reported outcome
measures: use in medical product development to support labeling claims:
draft guidance. Health Qual Life Outcomes. 2006;4:79.

41. Jones O, et al. Dysphagia therapy post stroke: an exploration of the
practices and clinical decision-making of speech-language pathologists in
Australia. Int J Speech Lang Pathol. 2018;20(2):226–37.

42. Keage M, et al. A systematic review of self-reported swallowing assessments
in progressive neurological disorders. Dysphagia. 2015;30(1):27–46.

43. Timmerman AA, et al. Psychometric characteristics of health-related quality-
of-life questionnaires in oropharyngeal dysphagia. Dysphagia. 2014;29(2):
183–98.

44. Jones E, et al. Health-related quality of life and oropharyngeal dysphagia: a
systematic review. Dysphagia. 2018;33(2):141–72.

45. Patel DA, et al. Patient-reported outcome measures in dysphagia: a
systematic review of instrument development and validation. Dis
Esophagus. 2017;30(5):1–23.

46. Cordier, R., et al., Evaluating the Psychometric Properties of the Eating
Assessment Tool (EAT-10) Using Rasch Analysis. Dysphagia, 2017. 32(2): p.
250–260.

47. Cordier, R., et al., Using Rasch Analysis to Evaluate the Reliability and Validity
of the Swallowing Quality of Life Questionnaire: An Item Response Theory
Approach. Dysphagia, 2018. 33(4): p. 441–456.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Rivelsrud et al. Health and Quality of Life Outcomes          (2019) 17:179 Page 11 of 11


	Abstract
	Introduction
	Methods
	Results
	Conclusion

	Background
	Methods
	Cultural adaptation of the Nor-SWAL-QOL
	Study participants
	Short Form-36
	Functional Oral Intake Scale
	Statistical analysis

	Results
	Descriptive data
	Participant characteristics and feasibility of the Nor-SWAL-QOL

	Score distribution
	Reliability
	Validity
	Construct validity
	Known-groups validity

	Sensitivity to dysphagia severity

	Discussion
	Limitations

	Conclusion
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

