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Abstract

Background: Swallowing difficulties in the oral cavity or pharynx (i.e., oropharyngeal dysphagia) are a common
problem in the aging population, which may result in severe consequences, such as malnutrition, aspiration pneumo-
nia, and mortality. Identifying oropharyngeal dysphagia and its associated factors is essential for establishing better
healthcare policies in nursing homes. In this study, we aimed to describe the oropharyngeal dysphagia prevalence
among nursing home residents, and to investigate the association between dysphagia and potentially related fac-
tors in a large survey of nursing home residents in Sweden, including individuals with various degrees of cognitive
impairment. A secondary aim was to compare findings between years on oropharyngeal dysphagia and its associated
factors.

Methods: This study is based on two cross-sectional surveys performed in 2007 and 2013, including 4,995 individuals
living in nursing homes in the Region of Vasterbotten, Sweden. Data were collected from caregivers'reports regard-
ing swallowing ability, nutritional status, chewing ability, and other baseline characteristics, such as cognitive function
and activity of daily living (ADL). Data were analyzed using logistic regression models to calculate the odds of the
association between oropharyngeal dysphagia and associated factors.

Results: Oropharyngeal dysphagia was reported in 14.9% (95% Cl: 13.9-16.0) of the nursing home residents. An
adjusted model revealed that oropharyngeal dysphagia was associated by severe cognitive impairment (OR: 1.56, 95%
Cl:1.14-2.12) and ADL independence (OR: 0.81 95% Cl: 1.82-2.66) among nursing home residents. We also identified
the following as independently associated factors of dysphagia: reduced nutritional status (OR: 1.84, 95% Cl: 1.49—
2.27), artificial nutrition (OR: 6.33,95% Cl: 2.73-14.71), and clinical signs of aspiration (OR: 10.89, 95% Cl: 8.40-14.12).

Conclusions: Oropharyngeal dysphagia was reported among approximately 15% nursing home residents and was
associated with cognitive impairment and ADL capability. Furthermore, reduced nutritional status and artificial nutri-
tion were also associated with oropharyngeal dysphagia. Implementing routine protocols in nursing homes may help
detect oropharyngeal dysphagia and manage oropharyngeal dysphagia among residents.

Keywords: Swallowing disorder, Deglutition disorder, Cognitive impairment, Dementia, ADL dependency, Artificial
nutrition, Malnutrition, Chewing ability, Nursing home
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Oropharyngeal dysphagia can result in two types of
potentially severe and life-threatening complications:
impaired swallowing efficacy that may cause malnutri-
tion or dehydration, and impaired swallowing safety that
may cause choking, aspiration pneumonia, and mortal-
ity [1-3]. Such swallowing difficulties are also associ-
ated with anxiety, depression, and reduced quality of
life [1, 4, 5]. Common signs of oropharyngeal dyspha-
gia include coughing and wet or gurgly voice (signs of
impaired swallowing safety) and drooling or food get-
ting stuck in the throat (signs of impaired swallowing
efficacy) before, during, or after swallowing. Although
oropharyngeal dysphagia is a known risk factor for nurs-
ing home-acquired pneumonia [6], nursing homes often
lack protocols for diagnosing and routinely screening
for swallowing problems [7]. Identifying and managing
oropharyngeal dysphagia and its associated factors are
essential for establishing better healthcare policies for the
aging population in nursing homes.

In recent years, oropharyngeal dysphagia has been
recognized as a geriatric syndrome [1], as it is multifac-
torial and related to neurogenic and neurodegenerative
processes, muscular weakness, and sarcopenia [8]. Fur-
thermore, it is associated with poor outcomes, such as
increased dependency and mortality [3, 9], and is highly
prevalent in old age [1, 8, 10]. Oropharyngeal dyspha-
gia risk factors include age-related changes of the swal-
lowing process (known as prespyphagia), along with the
increased prevalence of age-related diseases that cause
pathophysiological alterations affecting the swallowing
process (e.g., stroke, Parkinson’s disease, and major neu-
rocognitive disorder) [1].

Oropharyngeal dysphagia is a significant healthcare
problem among nursing home residents, with a reported
prevalence ranging from 12% to 52.7% [11-14]. The
oropharyngeal dysphagia prevalence rates in the lit-
erature vary as a result of participant selection (e.g.,
whether people with severe cognitive impairment are
included), screening or assessment tools (e.g., instru-
mental assessment, such as videoendoscopy, results in
higher detection), and the utilized definition of dysphagia
[1]. Oropharyngeal dysphagia rates range from 37-78%
among patients with stroke, and from 19-84% in patients
with major neurocognitive disorder, with the prevalence
depending on the stage and type of neurocognitive disor-
der and assessment tool used [1]. Despite the rising num-
ber of older people with cognitive impairment suffering
from oropharyngeal dysphagia among nursing home
nursing home residents, few studies have investigated
its prevalence and associated factors in this high-risk
population [11, 13]. The studies that have investigated
dysphagia among nursing home residents, have reported
that increased oropharyngeal dysphagia risk is associated
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with moderate to severe neurocognitive disorder [11, 12],
severe functional dependency [11, 14], neurologic dis-
eases [12], polymedication [12], chewing problems [12],
malnutrition [11, 12], and tube feeding [12, 14]. Higher
oropharyngeal dysphagia risk has also been observed
among nursing home residents with reduced oral intake
[12], and swallowing ability is reportedly related to dental
status [15].

Understanding the prevalence of and factors associated
with oropharyngeal dysphagia among nursing home resi-
dents can help in establishing better healthcare policies
and improved oropharyngeal dysphagia management. In
the present study, we aimed to describe the prevalence of
oropharyngeal dysphagia among nursing home residents,
and to investigate the association between oropharyngeal
dysphagia and potentially related factors in a large survey
of nursing home residents in Sweden performed in 2007
and 2013, including individuals with various degrees of
cognitive impairment. A secondary aim was to compare
findings between years on oropharyngeal dysphagia and
its associated factors.

Methods

Study design

This study is a cross-sectional study based on two ques-
tionnaire surveys conducted in 2007 and 2013. These
surveys constitute part of a recurrent survey of nursing
home residents, conducted every six or seven years since
1975 [16-18]. This recurrent survey aims to describe
the population living in a nursing home in the Region of
Visterbotten regarding cognition, function, behavioral
and psychological symptoms, and other health-related
factors, including swallowing. This study was carried
out in accordance with the Helsinki declaration and was
approved by the Regional Ethical Review Board in Umes3,
Sweden (Dnr 07-028 M and 2012-646-31 M).

Participants and settings

All individuals aged 65 years or older, living in nurs-
ing homes within the 15 municipalities in the Region of
Visterbotten in northern Sweden, including specialized
care units for people with major neurocognitive disor-
der, were eligible to participate in the present study. A
total of 3,578 people were eligible in 2007, and 3,210
in 2013. The response rates were 85.8% (n=23,070) in
2007, and 70.5% (n=2,262) in 2013. The survey also
included people in geriatric and psychogeriatric hos-
pital wards in 2007, but not in 2013. Therefore, in our
present study, we excluded people in hospital wards (99
people in 2007) from the data analyses. People were also
excluded from the data analyses if they were younger
than 65 years or had no age registered (151 people in
2007, and 127 people in 2013), or had no sex registered
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All residents in nursing homes in

the Region of Vasterbotten
within the 15 municipalities
year 2007 and 2013

N

Eligible residents year
2007 (n=3578)

Eligible residents year
2013 (n=3219)

Response rate n=3070 | | Response rate n=2262

Final included
year 2007 (n=2814)

residents Final included residents

year 2013 (n=2119)

Final study population (n=4933)

Fig. 1 Flow-chart of the inclusion process

Excluded (n=477)
* Year 2007:
* Residents in hospital wards
(n=99)
* Younger than 65 years or no
age registered ( n=151)
* No sex registered (n=6)
* Year2013
* Younger than 65 years or no
age registered ( n=127)
* No sex registered (n=16)

(6 people in 2007, and 16 people in 2013). Therefore,
the final sample included 4,933 people (2,814 people in
2007, and 2,119 in 2013), see flow-chart (Fig. 1). Table 1
shows the basic characteristics of the residents.

Materials

The questionnaire survey used in the present study
included the Multi-Dimensional Dementia Assessment
Scale (MDDAS) [16, 18]. The MDDAS contains items

covering activities in daily living (ADL), behavioral and

Table 1 Participants'characteristics in nursing homes and distribution of results between year 2007 and 2013

Total 2007 2013 P value
n=4933 n=2814 n=2119
Mean age £ SD 84.7+£69 846168 850+7.0 0.073%
Sex 0627°
Women 3359/4933 (68.0) 1924 (68.4) 1435 (67.7)
Cognitive score (0-27), mean £ SD 16.24+8.6 16.24+89 16.5+84 0.235°
Cognitive impairment© 3061/4371(70.0) 1767/2531 (69.8) 1294/1840 (70.3) 0.715°
ADL score (4-24), mean = SD? 155+6.3 155+63 156+6.2 0.504°
Walks independently® 2519/4840 (52.0) 1324/2787 (47.5) 1195/2053 (58.2) <0.001°
Intelligible speech' 3637/4673 (77.8) 2062/2739 (75.2) 1575/1934 (81.4) <0.001°
Polymedication? 1547/4701 (32.9) 946/2814 (33.6) 601/1887 (31.8) 0.206°

Data are given as n (%) or as otherwise noted

SD standard deviation, ADL activities of daily living,

? Independent t-test
b Chi-squared test

¢ Defined as Gottfries’ score of < 24 points. Missing data on 562 residents

94 Missing data on 240 residents

€ Missing data on 93 residents

f Defined as understandable speech, i.e., individuals able to make themselves understood. Missing data on 260 residents

9 Defined as regularly taking 5 or more different drugs. Missing data on 232 residents
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psychological symptoms, and cognitive function based
on Gottfries’ cognitive scale [16, 18—20]. The survey also
included questions regarding swallowing ability, nutri-
tional status, and chewing ability.

The ADL score was based on the resident’s ability to
perform the following functions: hygiene, dressing, eat-
ing, bladder control, and bowel control. All items were
scored 1-5, except bladder control, which was scored
0—4. The total ADL score ranges from 4-24, where a
higher score indicates greater independence in ADL.

Cognitive function was measured using a scale devel-
oped by Gottfries and Gottfries [19, 20], which comprises
27 items that measure a person’s cognitive function. A
score of <24 indicates cognitive impairment, which also
correlates with a sensitivity of 90% and specificity of 91%
[16] to the cut-off score of 24/30 on the Mini-Mental
State Examination (MMSE) [21].

Swallowing ability was estimated based on answers of
“Yes” or “No” to the following clinically relevant ques-
tions regarding symptoms of oropharyngeal dysphagia:
“Does the patient have difficulty swallowing?” (i.e., dys-
phagia) and “Has the patient been aspirating (misdi-
rected swallow) during food intake in the last week?”
(i.e., clinical signs of aspiration). The present study thus
defined oropharyngeal dysphagia as having difficulties
swallowing and/or showing clinical signs of aspiration.
No further explanation on the term and definition of oro-
pharyngeal dysphagia was provided. Nutritional status
was estimated based on answers of “Yes” or “No” to the
following questions: “Has the patient’s nutritional intake
decreased in the last three months due to loss of appe-
tite?”, “Does the patient have a percutaneous endoscopic
gastrostomy (PEG) feeding tube?’, and “Does the patient
have a nasogastric feeding tube?”. The residents’ chewing
ability was also estimated as good, quite good, or poor.

Procedure/data collection

The surveys were sent to the nursing home settings, with
written instructions on how to complete each assess-
ment form based on observations during one week. The
form was filled out by the caregivers (nursing staff) who
knew the resident best, which was decided within each
working group in the nursing homes, i.e., a proxy method
was used for the data collection. The caregivers were not
further trained in the data assessment but could contact
members of the research group by telephone at any time,
if needed. After completion, the forms were sent back to
the research group.

Statistics

Descriptive data are presented as number (%) for cate-
gorical variables, and as mean (£ SD) for continuous var-
iables. Comparisons were made using the Chi-square test
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for categorical variables, and t-test for continuous vari-
ables. Logistic regression was used to compare the oro-
pharyngeal dysphagia prevalence between investigation
years, with adjustment for cognition (Gottfries’ cogni-
tive scale), ADL capability, age, and sex. Logistic regres-
sion was also used to calculate the odds ratio (OR) with a
95% confidence interval (CI) for the association between
potential predictors and dysphagia, and between oro-
pharyngeal dysphagia and its potential consequences
(with separate models for each potential consequence).
P<0.05 was considered significant. All statistical analyses
were performed using IBM/SPSS version 28.

For cognition (Gottfries’ cognitive scale) the prevalence
of oropharyngeal dysphagia was plotted for each score,
to visualize possible non-linear association. These plots
guided the choice of how to include these variables in the
logistic analysis of association between oropharyngeal
dysphagia and potential predictors. Cognition was hence
modeled using one continuous (linear) variable and one
dichotomized variable (for very low cognitive function:
Gottfries’ scores 0-2), to fit the non-linear association
between oropharyngeal dysphagia and cognition. There-
fore, cognition was represented by two variables in the
final adjusted logistic regression models. Regarding
missing data in the analyses performed, the missing data
were between 3 and 9 percent of the total study sample
in different variables and was handled by not including
those individuals in the specific analysis of that variable.
If a resident was missing three or fewer items in the Got-
tfries’ cognitive scale, the sum score was imputed accord-
ing to the suggested imputation strategy [19, 20].

Results

Participants

Table 1 presents the residents’ characteristics. The resi-
dents’ ability to walk independently and ability to make
themselves understood differed between the years 2007
and 2013. No other differences were noted among the
residents’ characteristics.

Swallowing ability, nutritional status, and chewing ability
between years

Table 2 presents the prevalence of swallowing ability,
nutritional status, and chewing ability, as assessed by
caregivers, between years. The caregivers reported oro-
pharyngeal dysphagia among 14.9% (95% CI: 13.9-16.0)
of the residents, with greater prevalence in 2007 (16.2%,
95% CI: 14.8-17.6) than in 2013 (13.2%, 95% CI: 11.8—
14.8, OR,q4: 0.96, 95% CI: 0.93-0.99, P=0.004), when
adjusted for age, sex, cognition, and ADL. Clinical signs
of aspiration were present in 8.5% of the residents. Over-
all, 16.1% of residents exhibited reduced nutritional
intake in the last three months, 0.7% received artificial
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Table 2 Prevalence rates of swallowing ability, nutritional status, and chewing ability among nursing home residents between year

2007 and 2013

Total 2007 2013 OR (95% Cl)? P value

Swallowing ability

Oropharyngeal dysphagia® 712/4770 (14.9) 444/2740 (16.2) 268/2030(13.2) 0.79 (0.66-0.95) 0.010

Clinical signs of aspiration® 403/4737 (8.5) 254/2720 (9.3) 149/2017 (7.4) 0.76 (0.61-0.96) 0.020
Nutritional status

Reduced nutrition intake® 767/4752 (16.1) 417/2728 (15.3) 350/2024 (17.3) 1.23(1.04-1.46) 0.013

Artificial nutrition 2.57 (1.21-5.44) 0.014

PEG tube 33/4590 (0.7) 12/2658 (0.5) 2171932 (1.1) 3.00(1.34-6.75) 0.008

Nasogastric tube 17/4611 (0.4) 6/2676 (0.2) 11/1935 (0.6) 3.34(1.02-10.90) 0.046
Chewing ability

Good 3118/4875 (64.0) 177572782 (63.8) 1343/2093 (64.2) 1.00 (0.87-1.15) 1.000

Quite good 1199/4875 (24.6) 686/2782 (24.7) 513/2093 (24.5) 1.03(0.89-1.17) 0.680

Poor 558/4875 (11.4) 32172782 (11.5) 237/2093 (11.3) 1.08 (0.88-1.32) 0475

Data are given as n (%)
PEG percutaneous endoscopic gastrostomy, OR odds ratio, C/ confidence interval
2 Adjusted for age, sex, cognition, and activity of daily living

b Defined as difficulty in swallowing or showing clinical signs of aspiration during a meal within the last month as observed by a caregiver

¢ Defined as misdirected swallowing during a meal within the last month as observed by a caregiver

d Refers to reduced nutritional intake the last 3 months

nutrition by PEG, and 0.4% received nasogastric tube
feeding. Reduced nutritional intake and artificial nutri-
tion were more common in 2013 than in 2007 (OR,4;
1.23, 95% CI: 1.04-1.46, P=0.013; and OR,4;: 2.57, 95%
CIL: 1.21-5.44, P=0.014, receptively). Chewing problems
were observed among 11.4%, with no differences between
years.

Associations with oropharyngeal dysphagia
Table 3 presents the associations between oropharyngeal
dysphagia and other factors. Oropharyngeal dysphagia
was significantly associated with cognitive impairment
(P=0.014), greater ADL dependency (£<0.001), poor
chewing ability (P<0.001), reduced nutritional intake the
last the three months (P<0.001), and artificial nutrition
(PEG: P<0.001; nasogastric tube: P<0.001). However,
oropharyngeal dysphagia was not associated with age
(P=0.161), sex (P=0.981) or polymedication (P=0.269).
Figure 2a shows the association between oropharyn-
geal dysphagia and cognition, according to the Gottfries’
cognitive scale. The figure illustrates a non-linear asso-
ciation between oropharyngeal dysphagia and cogni-
tion, with higher prevalence of oropharyngeal dysphagia
observed with reduced cognition, especially among indi-
viduals with very low Gottfries’ scores (0-2) indicating
very severe cognitive impairment. A similar but linear
pattern is shown between oropharyngeal dysphagia and
ADL, with a higher prevalence of oropharyngeal dyspha-
gia observed with reduced ADL independence (Fig. 2b).

Associated factors (potential predictors) of oropharyngeal

dysphagia

Table 4 shows the results from the adjusted model
regarding associated factors of oropharyngeal dyspha-
gia. In the adjusted model, very low cognitive function,
according to the dichotomized Gottfries’ cognitive scale
(0-2 vs.>2), indicated 1.56 times higher odds of hav-
ing dysphagia (OR: 1.56, 95% CI: 1.14-2.12, P=0.005).
On the other hand, the Gottfries’ cognitive scale as a
continuous variable (0-27) indicated that higher risk of
oropharyngeal dysphagia was associated with increased
cognition (OR: 1.05, 95% CI: 1.04-1.07, P<0.001). Fur-
thermore, the risk of having oropharyngeal dysphagia
was 0.87 times lower with increased ADL independency
(OR: 0.81, 95% CI: 0.79-0.83, P<0.001).

Associated factors (potential consequences)

of oropharyngeal dysphagia

Table 5 presents the results of regression models for the
association between oropharyngeal dysphagia and arti-
ficial nutrition, reduced nutrition intake, and depression
(adjusted for age, sex, year, cognition, and ADL). The
models showed that presence of oropharyngeal dyspha-
gia was associated with 10.89 times higher risk of clini-
cal signs of aspiration (,4;OR: 10.89, 95% CI: 8.40-14.12,
P<0.001), 6.33 times higher odds of requiring artificial
nutrition (adjOR: 6.33, 95% CI: 2.73-14.71, P<0.001),
and 1.84 times higher odds of reduced nutritional intake
(adjOR: 1.84, 95% CI: 1.49-2.27, P<0.001). We found
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Table 3 Association between oropharyngeal dysphagia and health-related factors among residents in nursing homes in 2007 and

2013
Characteristic Classification Dysphagia No Dysphagia Pvalue
n=709 n=4042
Age (years, mean £ SD) 843471 848469 01612
Sex Men 227 (32.0) 1296 (32.1) 0.981°
Women 482 (68.0) 2746 (67.9)
Cognition impairment (0-27, mean £SD) 12.7+89 16.8+84 0.014°
ADL (4-24, mean +SD) 104+54 164+6.0 <0.001°
Depression No 259 (37.7) 1741 (44.0) 0.003°
Quite 309 (44.9) 1690 (42.8)
Very 95(13.8) 438 (11.1)
Severe 25(3.6) 85 (2.1)
Polymedication® No 444 (65.2) 2594 (67.4) 0.269°
Yes 237 (34.8) 1257 (32.6)
Nutritional status
Reduced nutrition intake? No 470 (69.6) 3435 (86.5) <0001°
Yes 205 (30.4) 538(13.5)
PEG No 642 (96.5) 3810 (99.7) <0.001°
Yes 23 (34) 10(0.3)
Nasogastric tube No 651 (97.9) 3836 (99.9) <0.001°
Yes 14 (2.1) 3(0.071)
Chewing ability Good 130 (18.7) 2878 (71.8) <0.001°
Quite good 279 (40.1) 880 (21.9)
Poor 287 (41.2) 252 (6.3)

Data are given as n (%). Regarding missing data, the prevalence is based on complete cases for the specific variable in each analysis

PEG percutaneous endoscopic gastrostomy

? Independent t-test

b Chi-squared test

¢ Defined as regularly taking 5 or more different drugs

d Reduced nutritional intake in the last three months

no association between oropharyngeal dysphagia and
depression (,4;OR: 1.19, 95% CI: 0.99-1.00, P=0.063).

Discussion

In this cross-sectional survey study, we found that oro-
pharyngeal dysphagia, as reported by caregivers, was
present in approximately 15% of the nursing home resi-
dents in northern Sweden. An adjusted analysis identified
cognitive impairment and ADL as associated factors with
oropharyngeal dysphagia. A strength of this study is that
cognitive and functional assessments were performed
within an extensive and inclusive nursing home study
sample, enabling the analysis of oropharyngeal dysphagia
in association to both mild and severe cognitive impair-
ment. Below, we discuss specific considerations regarding
the prevalence of oropharyngeal dysphagia, nutritional
status, and chewing ability, and associated factors (poten-
tial predictors and consequences) of oropharyngeal
dysphagia.

In the present study, oropharyngeal dysphagia was
observed in 14.9% of nursing home residents, and clini-
cal signs of aspiration in 8.5%. This prevalence rate is
similar to the previously reported rates of oropharyngeal
dysphagia among nursing home residents, as assessed by
caregivers. Huppertz et al. [13] found that oropharyngeal
dysphagia was present in approximately 12% of the nurs-
ing home residents when assessed by their caregivers’
answers to a polar question (if a resident had dysphagia
or not). Streicher et al. [12] found that caregiver-reported
oropharyngeal dysphagia was present among 13.4% of
23,549 residents of nursing homes from 19 countries.
In the study by Peladic et al. [14], 12.8% of the nursing
home residents had oropharyngeal dysphagia, and 16%
received artificial nutrition. Our present findings support
the knowledge that oropharyngeal dysphagia is an exist-
ing problem among nursing home residents.

Although the sensitivity and specificity might be
lower when using a proxy method, the advantage of
the proxy method in the current study is that it allows
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Fig. 2 a Histogram of the prevalence of oropharyngeal dysphagia among nursing home residents (n=4657) according to cognition level in

year 2007 and 2013. The stacks represent residents with oropharyngeal dysphagia and are divided into residents that have shown clinical signs of
aspiration (red) and swallowing difficulties only (yellow). b Histogram of the prevalence of oropharyngeal dysphagia among nursing home residents
(n=4539) according to the activity of daily living index in year 2007 and 2013. The stacks represent residents with oropharyngeal dysphagia and are
divided into residents that have shown clinical signs of aspiration (red) and swallowing difficulties only (yellow)
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ADL index

the inclusion of all residents living in nursing homes
in northern Sweden, even those with severe major
neurocognitive disorders. One could speculate that
the prevalence might have been higher if the resi-
dents’ swallowing ability had been objectively assessed
using a clinical or instrumental swallowing assess-
ment. Other studies using validated assessments tools

has shown higher prevalence rate of oropharyngeal
dysphagia in nursing homes [1, 11]. Early identifica-
tion of residents at risk of oropharyngeal dysphagia is
essential for effective management to minimize mal-
nutrition, dehydration, and pneumonia. To prevent
adverse outcomes, it could be advocated that a simple
screening tool for oropharyngeal dysphagia should be
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Table 4 Associated  factors  (potential  predictors)  of
oropharyngeal dysphagia among nursing home residents in year
2007 and 2013

Variables OR (95% confidence

interval)

Adjusted® P value
Age 1.01(0.99-1.02) 0.380
Sex (ref. men) 1.11(091-1.34) 0314
Year (ref. 2007) 0.80 (0.67-0.96) 0.017
Cognition (Gottfries’ continuous 0-27) 1.05 (1.04-1.07) <0.001
Cognition (Gottfries'0-2 vs > 2) (ref. > 2) 1.56 (1.14-2.12) 0.005
ADL (4-24) 0.81(0.79-0.83) <0.001

OR odds ratio, ADL activity of daily living

For the logistic regression models (univariable and multivariable), the reference
categories were: men sex, year 2007, and Gottfries’ cognition score > 2. Cognition
was modelled using one continuous variable and one dichotomized variable,
allowing a non-linear association between dysphagia and cognition

@ Multivariable model
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23-26% of nursing home residents [12, 22]. The higher
rate of chewing problems in other studies might be due
to several factors. One is the method used, for example,
if a dental examination by a dentist/dental hygienist with
a valid tool was carried out or if the chewing ability was
assessed by caregivers based on a question. The clinical
distinction between impairment in mastication and dif-
ficulties in the oral phase of swallowing might also be
challenging for a caregiver without training (or a vali-
dated assessment tool). Another factor that might impact
the difference in the rate of chewing problems between
studies is the advance in oral health care and treatment in
recent years, especially in Sweden [27].

We also observed that the rates of oropharyngeal dys-
phagia and reduced nutritional status differed between
the two survey years. Oropharyngeal dysphagia was
somewhat less present among nursing home residents
in 2013 compared to in 2007 (OR: 0.79. While individu-
als with dysphagia had 1.84 times higher odds of having

Table 5 Regression models analyzing associated factors (potential consequences) of oropharyngeal dysphagia among nursing home

residents in year 2007 and 2013

Dependent variables

OR (95% confidence interval)

Adjusted odds ratio for individuals with oropharyngeal P value
dysphagia®
Clinical signs of aspiration (ref. no)> 10.89 (8.40-14.12) <0.001
Reduced nutritional intake9(ref. no) 1.84 (1.49-2.27) <0.001
Artificial nutrition® (ref. no) 6.33 (2.73-14.71) <0.001
Depression (ref. no) 1.19 (0.99-1.00) 0.063

OR odds ratio

For the logistic regression models the reference categories were: no clinical signs of aspiration, normal nutritional intake, no artificial nutrition, and no indication of

severe depression

@ Multivariable models were adjusted for the following confounders: age, sex, year, activity of daily living, and cognition

b The model was analyzed with clinical signs of aspiration separated from the overall definition of oropharyngeal dysphagia (the resident has shown difficulty in

swallowing and/or clinical signs of aspiration)
€ Refers to misdirected swallowing
9 Indicates reduced nutritional intake in the last three months

€ Defined as either percutaneous endoscopic gastrostomy tube or nasogastric tube feeding

implemented as part of daily care in nursing homes in
Sweden.

In the current study, reduced nutritional status was
found among 16% of the residents. This result is in line
with the findings of Nordenram et al. [22], which showed
reduced food intake in 14% of nursing home residents,
when assessed by the ward staff. An even higher preva-
lence of malnutrition has been observed among nursing
home residents when assessed using instruments, such
as the Minimal Nutrition Assessment (MNA) [23-26].
Poor chewing ability was observed among 11.4% of resi-
dents in our study. This prevalence is lower than in other
studies, where chewing problems have been observed in

decreased nutritional intake, the odds of having either
artificial nutrition or reduced nutritional intake were still
higher in 2013. These findings might illustrate the com-
plexity of the associations between these and other con-
tributing factors. Chewing ability did not differ between
the two survey years.

In our study, the most prominent associated factors
(and thus potential predictors) for oropharyngeal dys-
phagia were severe cognitive impairment and ADL capa-
bility. These findings are in line with those reported in
other studies. Similar to in our study, Streicher et al. [12]
found higher oropharyngeal dysphagia risk among nurs-
ing home residents with severe cognitive impairment
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and artificial nutrition, chewing problems. The relation
between oropharyngeal dysphagia and cognition might
be explained by the fact that severe cognitive impairment
is associated with increased deterioration of the swallow-
ing network in the brain, affecting the ability to safely and
effectively swallow food, drinks, and medicine [1, 9, 28].

Although oropharyngeal dysphagia was more prevalent
among residents with severe cognitive impairment, we
also discovered that the risk of oropharyngeal dysphagia
increased with increasing cognitive function. In a nurs-
ing home population, this seemingly surprising finding
might be explained by the fact that oropharyngeal dys-
phagia is also common among people with other neu-
rological diseases, such as stroke or Parkinson’s disease
[1], or can be due to muscular weakness and sarcopenia
[29], which are not necessarily associated with cognitive
impairment. Notably, in Sweden, there is a high thresh-
old in terms of disability for nursing home placement;
therefore, all nursing home residents have cognitive or
functional disability or very poor general health, and the
prevalence of other disorders is likely very high among
those with intact cognition. This high rate of other disor-
ders might be related to oropharyngeal dysphagia and be
more prominent in the slightly younger residents living in
nursing homes in northern Sweden. However, this is only
a hypothesis since we do not have any data regarding the
residents’ medical records in the current study.

Similar to Streicher et al. [12] we found that chewing
problems were associated with oropharyngeal dyspha-
gia, but we did not include it in the adjusted model as it
could be seen in as cofounding factor. Chewing problems
might result from oropharyngeal dysphagia and diseases
affecting the ability to chew [1], but may also be related to
the number of teeth and occlusion areas [15] and as men-
tioned above the clinical distinction between impaired
mastication and oral dysphagia can be difficult to make
without training or validated assessment tool.

In our study, age was not associated with the odds of
having dysphagia. Interestingly, this effect of age on
oropharyngeal dysphagia diverges from some of the lit-
erature among nursing home residents. In line with the
current study, Streicher et al. [12] and Peldaic et al. [14]
did not find that age was an independent risk factor for
oropharyngeal dysphagia, whereas Park et al. [11] found
that advanced age (75 years or older) was a risk factor
associated with oropharyngeal dysphagia. These con-
tradictory findings might illustrate that age, per se, does
not cause oropharyngeal dysphagia, but that increased
age is associated with an increased prevalence of age-
related diseases that affect the swallowing process, such
as major neurocognitive disorder and stroke [1]. How-
ever, the sample size and methodology used to diagnose
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oropharyngeal dysphagia differ between studies, making
it difficult to compare the results [11, 12, 14].

ADL was also found to be a significant associated factor
(and potential predictor) of oropharyngeal dysphagia in
our study. We found that the odds of having oropharyn-
geal dysphagia was lower with increased ADL independ-
ence, i.e., the prevalence of dysphagia is higher with
increased ADL dependency. This finding is not surprising
considering that oropharyngeal dysphagia may be caused
by neurologic diseases, including major neurocognitive
disorder, and by muscular weakness and sarcopenia [1,
8, 29], which may be expected among Swedish nursing
home residents. Our findings also align with other stud-
ies in which ADL dependency, especially severe depend-
ency, has been identified as an associated factor for
oropharyngeal dysphagia [9, 11, 12, 14].

Our findings support previous knowledge regarding
associated factors seen as potential dysphagia-related
consequences [1, 10]. We found that aspiration, artificial
nutrition, and reduced nutritional intake were associated
with oropharyngeal dysphagia. For example, compared to
those without oropharyngeal dysphagia, residents with
oropharyngeal dysphagia had 6.33 times higher odds of
receiving artificial nutrition. These findings are not sur-
prising since aspiration results from an unsafe swallow.
Additionally, severe oropharyngeal dysphagia, carrying
a high risk of aspiration, often results in the provision of
artificial nutrition to ensure the necessary daily amount
of calories and water to be well-nourished and hydrated.
Finally, an unsafe or inefficient swallow may result in
reduced daily nutritional intake, leading to malnutrition.

Our study illustrates that several health-related fac-
tors are associated factors of oropharyngeal dysphagia
(severe cognitive impairment, ADL capability, reduced
nutritional status, artificial nutrition, and clinical aspira-
tion signs). Although no causal relationship can be estab-
lished on a cross-sectional data, these associated factors
with oropharyngeal dysphagia could be seen as potential
predictors (severe cognition and functional status) or as
its potential consequences (artificial nutrition, reduced
nutritional status, and aspiration), and that these fac-
tors are common among nursing home residents. These
findings highlight the need for routine assessment of
swallowing, nutrition status, and oral health in all nurs-
ing home residents since these factors often co-exist, are
independent risk factors, and appear to have a strong
interrelationship in the older population.

This study has several limitations that must be
acknowledged. First, swallowing ability was assessed
using a proxy method based on a non-validated screening
with questions. Although the caregivers have more con-
tact with the residents and thus are most likely to observe
clinical signs of oropharyngeal dysphagia, the caregivers



Hagglund et al. BMC Geriatrics (2022) 22:421

had not received any training in identifying dysphagia.
The prevalence rate of oropharyngeal dysphagia might
thus have been higher if the caregivers had received
training. A higher oropharyngeal dysphagia prevalence
might also have been observed if an instrumental assess-
ment with FEES or VFS had been applied. Second, nutri-
tional status was not assessed using a valid tool, such
as the MNA or the Minimal Eating Observation and
Nutrition Form-II (MEONEF-II) [30], which would have
enabled accurate diagnosis and further management.
Third, we did not include assessment of the number of
teeth or occlusion areas, which are important factors
associated with chewing and oropharyngeal dysphagia
[15]. Fourth, some cases might be included in 2007 and
2013 due to the proxy method used where no data on
personal ID is collected. However, the median survival
time after nursing home placement is relatively short in
Sweden, and therefore few residents have stayed longer
than six years. This potential limitation is not judged to
impact the current study’s findings significantly. Fifth, it
would have been interesting to investigate the association
between medical diagnosis and oropharyngeal dysphagia,
and to estimate and compare the mortality rates among
residents with and without oropharyngeal dysphagia.
Finally, to establish cause-effect relationships longitudi-
nal studies are warranted, since this is not possible on a
cross-sectional study. Future studies should also evalu-
ate the implementation of a simple dysphagia screening
tool among nursing home residents, for early detection to
minimize its consequences.

Conclusions

Oropharyngeal dysphagia was reported among approx-
imately 15% of nursing home residents in north-
ern Sweden. Associated health-related factors with
oropharyngeal dysphagia included cognitive impairment
and ADL capability. Furthermore, reduced nutritional
status, artificial nutrition, and clinical aspiration signs
were associated with oropharyngeal dysphagia. Imple-
menting routine protocols in nursing homes may help
detect oropharyngeal dysphagia and manage oropharyn-
geal dysphagia among residents.

Abbreviations

ADL: Activity of daily living; Cl: Confidence interval; MNA: Minimal Nutrition
Assessment; MEONF-II: Minimal Eating Observation and Nutrition Form-Il;
MMSE: Mini-Mental State Examination; OR: Odds ratio.

Acknowledgements

The Authors want to acknowledge former principal investigator of the study
Per-Olof Sandman and coworkers Stig Karlsson, Ulf Isaksson and Annica Back-
man for their contribution to the data collections. The data collections were
supported financially by grants from the Swedish Dementia Association, the
Swedish Foundation for Health Care Sciences and Allergy Research, the Field

Page 10 of 11

Research Centre for the Elderly in Vdsterbotten, the Detlof Foundation, Umed
University Foundation for Medical Research, Swedish Brain Power, and the

County Council of Vdsterbotten. The funders had no role in study design, data
collection and analysis, decision to publish, or preparation of the manuscript.

Authors’ contributions

HL, MG and PH contributed to the study conception and design. HL and MG
prepared the material and PH and HL performed the data analysis. The first
draft of the manuscript was written by PH and all authors commented on
previous versions of the manuscript. All authors read and approved the final
manuscript.

Funding
Open access funding provided by Umea University. The authors have no
relevant financial or non-financial interests to disclose.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

Informed consent was obtained from all subjects and/or their legal
guardian(s) using an opt-out procedure in accordance with the Swedish Ethi-
cal Review Law. Written information was provided to all residents and posters
with information about the study was available by the entrance of the nursing
homes. Residents and their relatives could decline to participate if they did
not want to participate in the study. The study was approved by the Regional
Ethical Review Board in Umea (Dnr 07-028 M and 2012-646-31 M). All meth-
ods were carried out in accordance with the Helsinki declaration.

Consent for publication
Not applicable.

Competing interests
The authors have no conflicts of interest to declare that are relevant to the
content of this article.

Author details

'Department of Clinical Sciences, Speech-Language Pathology, Umed
University, Umed, Sweden. 2Department of Integrative Medical Biology, Umeé
University, Ume&, Sweden. *Department of Community Medicine and Reha-
bilitation, Geriatric Medicine, Umea University, Ume, Sweden. *Wallenberg
Centre for Molecular Medicine, Umed, Sweden.

Received: 2 March 2022 Accepted: 5 May 2022
Published online: 13 May 2022

References

1. Baijens LW, Clave P, Cras P, Ekberg O, Forster A, Kolb GF, et al. European
Society for Swallowing Disorders - European Union Geriatric Medicine
Society white paper: oropharyngeal dysphagia as a geriatric syndrome.
Clin Interv Aging. 2016;11:1403-28. https://doi.org/10.2147/CIA.S107750.

2. Ekberg O, Feinberg M. Clinical and demographic data in 75 patients with
near-fatal choking episodes. Dysphagia. 1992,7(4):205-8. https://doi.org/
10.1007/BF02493471.

3. Hagglund P, Koistinen S, Olai L, Stahlnacke K, Wester P, Levring JE. Older
people with swallowing dysfunction and poor oral health are at greater
risk of early death. Community Dent Oral Epidemiol. 2019;47(6):494-501.
https://doi.org/10.1111/cdoe.12491.

4. Ekberg O, Hamdy S, Woisard V, Wuttge-Hannig A, Ortega P. Social
and psychological burden of dysphagia: its impact on diagnosis and
treatment. Dysphagia. 2002;17(2):139-46. https://doi.org/10.1007/
500455-001-0113-5.

5. Verdonschot RJ, Baijens LW, Serroyen JL, Leue C, Kremer B. Symptoms
of anxiety and depression assessed with the Hospital Anxiety and


https://doi.org/10.2147/CIA.S107750
https://doi.org/10.1007/BF02493471
https://doi.org/10.1007/BF02493471
https://doi.org/10.1111/cdoe.12491
https://doi.org/10.1007/s00455-001-0113-5
https://doi.org/10.1007/s00455-001-0113-5

Hagglund et al. BMC Geriatrics

20.

21.

22.

23.

(2022) 22:421

Depression Scale in patients with oropharyngeal dysphagia. J Psychosom
Res. 2013;75(5):451-5. https://doi.org/10.1016/j jpsychores.2013.08.021.
Hollaar VRY, van der Putten GJ, van der Maarel-Wierink CD, Bronkhorst
EM, de Swart BJM, de Baat C, et al. Nursing home-acquired pneumonia,
dysphagia and associated diseases in nursing home residents: A retro-
spective, cross-sectional study. Geriatr Nurs. 2017;38(5):437-41. https://
doi.org/10.1016/j.gerinurse.2017.02.007.

Engh MCN, Speyer R. Management of Dysphagia in Nursing Homes:

A National Survey. Dysphagia. 2021. https://doi.org/10.1007/
s00455-021-10275-7.

Ortega O, Martin A, Clave P. Diagnosis and Management of Oropharyn-
geal Dysphagia Among Older Persons, State of the Art. J Am Med Dir
Assoc. 2017;18(7):576-82. https://doi.org/10.1016/jjamda.2017.02.015.
Wirth R, Pourhassan M, Streicher M, Hiesmayr M, Schindler K, Sieber
CC, et al. The Impact of Dysphagia on Mortality of Nursing Home
Residents: Results From the nutritionDay Project. J Am Med Dir Assoc.
2018;19(9):775-8. https://doi.org/10.1016/jjamda.2018.03.016.
Hagglund P, Falt A, Hagg M, Wester P, Levring JE. Swallowing dysfunc-
tion as risk factor for undernutrition in older people admitted to
Swedish short-term care: a cross-sectional study. Aging Clin Exp Res.
2019;31(1):85-94. https://doi.org/10.1007/540520-018-0944-7.

. Park YH, Han HR, Oh BM, Lee J, Park JA, Yu SJ, et al. Prevalence and

associated factors of dysphagia in nursing home residents. Geriatr Nurs.
2013;34(3):212-7. https://doi.org/10.1016/].gerinurse.2013.02.014.
Streicher M, Wirth R, Schindler K, Sieber CC, Hiesmayr M, Volkert D. Dyspha-
gia in Nursing Homes-Results From the NutritionDay Project. J Am Med Dir
Assoc. 2018;19(2):141-7 e2. https://doi.org/10.1016/jjamda.2017.08.015.
Huppertz VAL, Halfens RJG, van Helvoort A, de Groot L, Baijens LWJ,
Schols J. Association between Oropharyngeal Dysphagia and Malnutri-
tion in Dutch Nursing Home Residents: Results of the National Prevalence
Measurement of Quality of Care. J Nutr Health Aging. 2018;22(10):1246-
52. https://doi.org/10.1007/512603-018-1103-8.

Jukic Peladic N, Orlandoni P, Dell’Aquila G, Carrieri B, Eusebi P, Landi F, et al.
Dysphagia in Nursing Home Residents: Management and Outcomes. J
Am Med Dir Assoc. 2019;20(2):147-51. https://doi.org/10.1016/jjamda.
2018.07.023.

Okabe Y, Takeuchi K, Izumi M, Furuta M, Takeshita T, Shibata Y, et al. Poste-
rior teeth occlusion and dysphagia risk in older nursing home residents:
a cross-sectional observational study. J Oral Rehabil. 2017;44(2):89-95.
https://doi.org/10.1111/joor.12472.

Sandman PO, Adolfsson R, Norberg A, Nystrom L, Winblad B. Long-

term care of the elderly. A descriptive study of 3600 institutionalized
patients in the county of Vasterbotten Sweden. Compr Gerontol A.
1988;2(3):120-32.

Lovheim H, Sandman PO, Kallin K, Karlsson S, Gustafson Y. Relationship
between antipsychotic drug use and behavioral and psychological
symptoms of dementia in old people with cognitive impairment living
in geriatric care. Int Psychogeriatr. 2006;18(4):713-26. https://doi.org/10.
1017/51041610206003930.

Gustafsson M, Isaksson U, Karlsson S, Sandman PO, Lovheim H. Behav-
joral and psychological symptoms and psychotropic drugs among
people with cognitive impairment in nursing homes in 2007 and

2013. Eur J Clin Pharmacol. 2016;72(8):987-94. https://doi.org/10.1007/
500228-016-2058-5.

Lovheim H, Gustafsson M, Isaksson U, Karlsson S, Sandman PO. Gottfries’
Cognitive Scale for Staff Proxy Rating of Cognitive Function Among Nurs-
ing Home Residents. J Alzheimers Dis. 2019;72(4):1251-60. https://doi.
0rg/10.3233/JAD-190599.

Adolfsson R, Gottfries CG, Nystrom L, Winblad B. Prevalence of dementia
disorders in institutionalized Swedish old people. The work load imposed
by caring for these patients. Acta Psychiatr Scand. 1981;63(3):225-44.
https://doi.org/10.1111/j.1600-0447.1981.tb00670.x.

Folstein MF, Folstein SE, McHugh PR.“Mini-mental state”. A practical
method for grading the cognitive state of patients for the clinician. J
Psychiatr Res. 1975;12(3):189-98. https://doi.org/10.1016/0022-3956(75)
90026-6.

Nordenram G, Ljunggren G, Cederholm T. Nutritional status and chewing
capacity in nursing home residents. Aging (Milano). 2001;13(5):370-7.
https://doi.org/10.1007/BF03351505.

Verbrugghe M, Beeckman D, Van Hecke A, Vanderwee K, Van Herck

K, Clays E, et al. Malnutrition and associated factors in nursing home

24.

25.

26.

27.

28.

29.

30.

Page 11 of 11

residents: a cross-sectional, multi-centre study. Clin Nutr. 2013;32(3):438-
43, https://doi.org/10.1016/j.cInu.2012.09.008.

Kulnik D, Elmadfa I. Assessment of the nutritional situation of elderly nurs-
ing home residents in Vienna. Ann Nutr Metab. 2008;52(Suppl 1):51-3.
https://doi.org/10.1159/000115350.

Suominen M, Muurinen S, Routasalo P, Soini H, Suur-Uski |, Peiponen A,

et al. Malnutrition and associated factors among aged residents in all
nursing homes in Helsinki. Eur J Clin Nutr. 2005;59(4):578-83. https://doi.
org/10.1038/sj.ejcn.1602111.

Ziebolz D, Werner C, Schmalz G, Nitschke |, Haak R, Mausberg RF, et al.
Oral Health and nutritional status in nursing home residents-results of an
explorative cross-sectional pilot study. BMC Geriatr. 2017;17(1):39. https://
doi.org/10.1186/512877-017-0429-0.

Norderyd O, Koch G, Papias A, Kohler AA, Helkimo AN, Brahm CO, et al.
Oral health of individuals aged 3-80 years in Jonkoping, Sweden during
40 years (1973-2013). Il. Review of clinical and radiographic findings.
Swed Dent J. 2015;39(2):69-86.

Alagiakrishnan K, Bhanji RA, Kurian M. Evaluation and management of
oropharyngeal dysphagia in different types of dementia: a systematic
review. Arch Gerontol Geriatr. 2013;56(1):1-9. https://doi.org/10.1016/j.
archger.2012.04.011.

Wakabayashi H, Takahashi R, Murakami T. The Prevalence and Prognosis
of Sarcopenic Dysphagia in Patients Who Require Dysphagia Rehabili-
tation. J Nutr Health Aging. 2019;23(1):84-8. https://doi.org/10.1007/
$12603-018-1117-2.

Vallen C, Hagell P, Westergren A. Validity and user-friendliness of the
minimal eating observation and nutrition form - version Il (MEONF - II) for
undernutrition risk screening. Food Nutr Res. 2011;55(1):5801. https://doi.
0rg/10.3402/fnr.v55i0.5801.

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

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1016/j.jpsychores.2013.08.021
https://doi.org/10.1016/j.gerinurse.2017.02.007
https://doi.org/10.1016/j.gerinurse.2017.02.007
https://doi.org/10.1007/s00455-021-10275-7
https://doi.org/10.1007/s00455-021-10275-7
https://doi.org/10.1016/j.jamda.2017.02.015
https://doi.org/10.1016/j.jamda.2018.03.016
https://doi.org/10.1007/s40520-018-0944-7
https://doi.org/10.1016/j.gerinurse.2013.02.014
https://doi.org/10.1016/j.jamda.2017.08.015
https://doi.org/10.1007/s12603-018-1103-8
https://doi.org/10.1016/j.jamda.2018.07.023
https://doi.org/10.1016/j.jamda.2018.07.023
https://doi.org/10.1111/joor.12472
https://doi.org/10.1017/S1041610206003930
https://doi.org/10.1017/S1041610206003930
https://doi.org/10.1007/s00228-016-2058-5
https://doi.org/10.1007/s00228-016-2058-5
https://doi.org/10.3233/JAD-190599
https://doi.org/10.3233/JAD-190599
https://doi.org/10.1111/j.1600-0447.1981.tb00670.x
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1007/BF03351505
https://doi.org/10.1016/j.clnu.2012.09.008
https://doi.org/10.1159/000115350
https://doi.org/10.1038/sj.ejcn.1602111
https://doi.org/10.1038/sj.ejcn.1602111
https://doi.org/10.1186/s12877-017-0429-0
https://doi.org/10.1186/s12877-017-0429-0
https://doi.org/10.1016/j.archger.2012.04.011
https://doi.org/10.1016/j.archger.2012.04.011
https://doi.org/10.1007/s12603-018-1117-2
https://doi.org/10.1007/s12603-018-1117-2
https://doi.org/10.3402/fnr.v55i0.5801
https://doi.org/10.3402/fnr.v55i0.5801

	Oropharyngeal dysphagia and associated factors among individuals living in nursing homes in northern Sweden in 2007 and 2013
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design
	Participants and settings
	Materials
	Proceduredata collection
	Statistics

	Results
	Participants
	Swallowing ability, nutritional status, and chewing ability between years
	Associations with oropharyngeal dysphagia
	Associated factors (potential predictors) of oropharyngeal dysphagia
	Associated factors (potential consequences) of oropharyngeal dysphagia

	Discussion
	Conclusions
	Acknowledgements
	References


