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Introduction
The prevalence of swallowing disorders or oropharyngeal 
dysphagia (OD) increases with age (Kayser-Jones & 
Pengilly, 1999; Roy et al., 2007; Takizawa et al., 2016) and 
rises to 30% in patients admitted to acute geriatric wards 
and up to 50% in patients living in nursing homes (Kayser-
Jones & Pengilly, 1999; Lee et al., 1999; Park et al., 2013). 
Stroke, Parkinson’s disease, and Alzheimer’s disease are 
the most common predisposing risk factors for developing 
OD (Cook & Kahrilas, 1999; Takizawa et al., 2016). 
The risk for OD increases even further with higher 
American Society of Anesthesiology (ASA) scores, as well 
as hospitalization and intubation (Meals et al., 2016; 
Skoretz et al., 2010; Wirth et al., 2016). Hip fractures usu-
ally occur in older patients with comorbidities such as 
stroke or dementia (Friedman et al., 2009, Prestmo et al., 
2015). Moreover, patients hospitalized for a hip fracture, 
as they are typically intubated during surgery, have a par-
ticularly high prevalence of OD.

Oropharyngeal dysphagia (OD) is commonly encountered 
in elderly patients with hip fracture. It is easily overlooked 
and predisposes patients to life-threatening postoperative 
pneumonia. The aim of this study was to evaluate whether 
OD screening by nurses results in a better recognition of 
patients at risk for OD. After the introduction of the Stand-
ardized Swallowing Assessment by nurses, the incidence of 
increased risk for OD and the prevention of OD complica-
tions were monitored (intervention group; N = 92) and 
compared with a historical control group (N = 81). The risk 
for OD was diagnosed in 27 patients (29%) in the interven-
tion group in comparison with 12 patients (15%) in the 
control group (p < .05). The number of diet modifications 
increased from 12 (15%) in the control group to 25 (27%) 
in the intervention group (p < .05). A simple screening test 
results in better recognition of increased OD risk and, in 
turn, the early initiation of measures to avoid aspiration.
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A number of studies have found a high prevalence of 
OD after hip fracture surgery, varying from 5.3% to up 
to 54% (Beric et al., 2019; Byun, Kwon, et al., 2019; Love 
et al., 2013; Meals et al., 2016). Remarkably, Love et al. 
(2013) found an OD prevalence in patients with hip 
fracture (mean age = 83 years; 70% women) of 7% be-
fore admission but a prevalence of 34% after surgery. 
These results might imply a temporary effect of the ill-
ness itself, the hospitalization, surgery, and intubation 
on swallowing function; this can be seen as a call for 
recognition of OD in these patients after surgery to pre-
vent consequences such as pneumonia.

In the decades to come, the prevalence of hip frac-
ture is expected to sharply increase due to improved 
healthcare and increased life expectancy (Baker et al., 
2014). Especially in fragile older patients, hip fracture 
surgery requires a multidisciplinary approach, 
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preferably in a preplanned care pathway to prevent 
complications and reduce mortality (Friedman et al., 
2009; Prestmo et al., 2015). Pneumonia is a common 
complication after hip fracture surgery, with a postop-
erative prevalence ranging from 4% to 11% in large ret-
rospective studies (Carpintero et al., 2014; Jang et al., 
2020; Lawrence et al., 2002). Because OD is present in 
more than 50% of elderly patients with pneumonia, as-
piration could be an important cause of pneumonia in 
the elderly (Cabre et al., 2010; Teramoto et al., 2008). 
Indeed, aspiration pneumonia was diagnosed in 9% of 
postoperative patients with hip fracture in a recent 
study (Byun, Shon,  et al., 2019). In another retrospec-
tive study, Byun, Kwon, et al. (2019) identified OD as a 
risk factor for pneumonia, intensive care unit admis-
sion, and death within 6 months after surgery in 546 
patients with hip fracture older than 65 years. Other 
studies have demonstrated that pneumonia is a com-
mon cause of death and results in a higher 30-day and 
1-year mortality in patients with hip fracture (Jang 
et al., 2020; Khan et al., 2013).

In other patient groups with a high risk of OD, such 
as patients with stroke, early recognition of risk for OD 
and subsequent modification of food and drink consist-
ency were essential in minimizing OD-related pneumo-
nia (Newman et al., 2016; Titsworth et al., 2013). This 
might also be true for patients with hip fracture, al-
though there is scarce evidence to support this hypoth-
esis (Beck et al., 2018; O’Keeffe, 2018). There are several 
bedside screening tools available for OD screening but 
not one has been identified as superior (Donovan et al., 
2013). Validated screening tools use different amounts 
of water or different viscosities of fluids to screen for 
OD, for example, the 3-oz water swallow test, the vol-
ume-viscosity swallowing test (V-VST), the Toronto 
bedside swallowing test (TOR-BSST), and the 
Standardized Swallowing Assessment (SSA) (Kertscher 
et al., 2014). Most tools are validated in patients with 
acute stroke or patients admitted to long-term care fa-
cilities (Donovan et al., 2013; Sitoh et al., 2000). In daily 
practice, the diagnosis of OD is based on the findings 
from a speech–language pathologist’s clinical examina-
tion whereas video fluoroscopy and Flexible Endoscopic 
Evaluation of Swallowing are considered the golden 
standard for research purposes and complex cases 
(Rommel & Hamdy, 2016). Timely evaluation for OD 
after hip fracture surgery by a speech–language pathol-
ogist or video fluoroscopy is not often possible due to 
their limited availability in hospitals. A timely assess-
ment of OD, however, is essential to prevent these pa-
tients from aspiration pneumonia and even death. The 
question is which diagnostic tool is easily available, is 
swiftly executed, and can be easily implemented in daily 
practice to improve recognition of OD in patients with 
hip fracture.

The aim of this study was to determine whether the 
introduction of OD screening by nurses improved rec-
ognition of patients at risk for OD as compared with a 
historical control group with usual care. In addition, we 
assumed that an improved recognition of OD risk would 
result in an increase in the number of diet modifications 
and referrals to a speech–language pathologist.

Methods
Sample/Setting

This retrospective cohort study was performed in 
Rijnstate Hospital, a regional teaching hospital in the 
east of the Netherlands, on an orthogeriatric ward. 
Postoperative patients with hip fracture on this ward 
between November 2014 and July 2015, aged 70 years 
and older, were included in the intervention group. The 
control group included postoperative patients with hip 
fracture surgery on the orthogeriatric ward between 
January and May 2013, 16 months before the introduc-
tion of the intervention. To prevent selection bias, inclu-
sion was irrespective of previous medical comorbidities 
associated with OD. Exclusion criteria were postopera-
tive stroke and death before OD screening. All partici-
pants or their proxies were approached by the nurse 
practitioner for written informed consent before the 
second postoperative day. Written informed consent 
was given by all the participants or their proxies. The 
study was approved by the local hospital ethics commit-
tee (LTC 1035/160714) and institutional review board.

The procedures followed were in accordance with 
the ethical standards of the institutional and/or research 
committee and with the 1964 Helsinki Declaration and 
its later amendments.

inStrumentS

Patients in the intervention group were screened for OD 
with the SSA, developed by Perry (2001a, 2001b). The 
SSA is a screening tool for nurses and is widely used in 
stroke units and neurological hospital wards. The SSA 
has a sensitivity of 0.97 (95% CI [0.93, 1.0]) and a speci-
ficity of 0.90 (95% CI [0.83, 0.97]) for detection of OD, 
with positive and negative predictive values of 0.92 and 
0.96, respectively, in patients with acute stroke. The SSA 
also demonstrated good agreement with summative 
clinical judgment of swallow function (κ = 0.88) (Perry, 
2001a, 2001b).

Nurses were provided with clinical instruction by a 
speech–language pathologist in how to perform the SSA 
on the orthogeriatric ward. The SSA starts by checking 
for contraindications to OD screening, that is, to look 
for symptoms of impaired consciousness. If the patient 
is suitable for OD evaluation, as illustrated in the algo-
rithm in Figure 1, screening starts by observing for signs 
of impaired swallowing such as difficulty swallowing 
saliva, a rattling voice, shortness of breath, or a cough. 
If any of these signs are present, the patient is consid-
ered to be at an increased risk for severe OD, started on 
a modified diet, and referred to a speech–language pa-
thologist to confirm the diagnosis. If clinical signs of OD 
are absent, the nurse administers three consecutive tea-
spoons of water; if the patient has no difficulty drinking 
the teaspoons of water, half a cup of water is provided to 
drink in one go. If at any stage of this screening the pa-
tient shows signs of OD, the test is aborted and the pa-
tient is considered to have an increased risk for OD. A 
speech–language pathologist is consulted to confirm OD 
in those considered at an increased risk; food and drink 
consistencies are also modified. If no signs of OD are 
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present, swallowing function is considered normal and 
normal diet is administered.

In the control group, increased risk for OD was retro-
spectively defined as follows: clinical suspicion of OD in 
the medical chart, diet modification to prevent OD com-
plications, or request for speech–language pathologist 
consultation. A clinical suspicion of OD was defined as 
difficult or delayed swallowing, frequent coughing or 
dyspnea after swallowing, rattling voice, food leaking 
out when swallowing, and food residue in the mouth 
after swallowing. Patients in the control group were 
considered to have an OD diagnosis if it was confirmed 
by a speech–language pathologist’s clinical examination 
within 5 days after surgery. The 5-day limit was chosen 
because in this period OD was more likely to be related 
to surgery and less likely related to other causes. To pre-
vent selection bias, patients with a diagnosis of OD be-
fore surgery were also included in the study.

Data ColleCtion

In this cohort study, patient characteristics at base-
line—including age, gender, living environment, use of a 
walking aid, prior swallowing difficulties, consultation 
of a speech–language pathologist, diet modification, 
medical history of cerebrovascular events, Parkinson’s 
disease, or dementia—were extracted from the medical 
records. Furthermore, the Charlson comorbidity index 
was assessed. The Charlson comorbidity index predicts 
the 1-year mortality for a patient based on comorbidi-
ties such as heart disease, AIDS, or cancer (a total of 22 
conditions). Each comorbidity is scored as 1, 2, 3, or 6, 
depending on the mortality risk. The relative risk of 
death for each increasing point in the Charlson comor-
bidity index is 1.46 (99% CI [1.22, l.74], p < .0001) 

(Charlson et al., 1994). Control group data were retro-
spectively collected from the medical chart and noted in 
the database program, Research Manager, by a nurse 
practitioner. Intervention group data were prospec-
tively registered in Research Manager during the pa-
tient’s hospital stay by a nurse practitioner.

Data analySiS

Continuous variables are presented as mean ± stand-
ard deviation (SD). Dichotomous variables are pre-
sented as frequencies and percentages. Means from 
continuous variables were compared using Student’s t 
test for independent samples. To compare dichotomous 
variables, the Chi-square test was conducted. Fisher’s 
exact test was used when more than 20% of cells had an 
expected frequency of less than 5. Univariate and multi-
variate logistic regression analyses were performed to 
assess the main factors associated with OD; p < .05 
(two-sided) was considered statistically significant. 
Statistical analysis was performed using IBM SPSS 
Statistics (Version 21).

Results
intervention group

In the intervention group, 98 patients with hip fracture 
provided signed informed consent for OD screening 
during the study period. During admission, four pa-
tients were excluded because of death, one due to an 
incomplete OD screening, and one due to double regis-
tration. Finally, 92 patients were included in this study 
(see Figure 2). At the time of surgery, the mean age was 
83 years and 22% were men. A third of the patients 

Figure 1. Standard Swallowing Assessment protocol for oropharyngeal dysphagia.
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resided in long-term care facilities or had symptoms of 
dementia (see Table 1). In the intervention group, three 
patients had diet modifications prior to admission due 
to self-reported swallowing difficulties.

Control group

In the control group, 82 patients were identified; one 
was excluded because of postoperative stroke, leaving 
81 patients who were included in the control cohort. At 
baseline, patient characteristics in the control and inter-
vention groups did not differ, except for the use of a 
walking aid—58% in the control group and 35.2% in the 
intervention group (p = .003; see Table 1). In the control 

group, no diet modifications were documented prior to 
admission.

riSk oF oD anD meaSureS to prevention oD 
CompliCationS

Routine screening for OD significantly increased recog-
nition of patients at risk for OD from 15% (n = 12/81) in 
the control group to 29% in the intervention group (n = 
27/92) (p < .05). Referrals to a speech–language pathol-
ogist and confirmation of the OD diagnosis increased 
nonsignificantly from 11% (n = 9/81) in the control 
group to 21% (n = 19/92) in the intervention group (p = 
.09; see Table 2). After introduction of OD screening, the 
number of diet modifications increased significantly 
from 15% (n = 12/81) in the control group to 27% (n = 
25/92) in the intervention group (p < .05). Of the 25 pa-
tients with a diet modification in the intervention group, 
18 (19.6%) had thickened fluids (with a viscosity similar 
to honey) and soft foods, six (6.5%) had pudding-like 
fluids and pureed foods, and one (1.1%) received nil by 
mouth. In the control group, one patient (1.2%) received 
nil per mouth and 11 patients (13.6%) received thick-
ened fluids and soft foods.

Univariate logistic regression analyses found associ-
ations between a positive screening for OD and older 
age (p < .01; OR = 1.08; 95% CI [1.02, 1.15]), positive 
screening for OD and dementia (p < .01; OR = 3.30; 
95% CI [1.56, 6.96]), positive screening for OD and post-
operative delirium (p ≤ .001; OR = 3.76; 95% CI [1.79, 
7.91]), higher Charlson comorbidity index (p < .05; OR 
= 2.13; 95% CI [1.03, 4.40]), and for living in a residen-
tial aging care facility before admission (p < .01; OR = 
2.8; 95% CI [1.34, 5.85]) (see Table 3). Of the patients 
who lived in a psychogeriatric nursing home, 67% had 

Figure 2. Flow chart. SSA = Standard Swallowing Assessment.

table 1. patient CharaCteriStiCS at baSeline

Population Variable
Control Group  
(n = 81), %

Intervention Group  
(n = 92), % pa

Gender, n (female %) 64 (79.0) 72 (78.3) .904

Age, mean ±SD, years 83.1 ± 6.9 83.5 ±7.4 .738

Charlson comorbidity index score, n (%) .987

 ≤5 45 (55.6) 51 (55.4)

 >5 36 (44.4) 41 (44.6)

Living status, n (%) .292

 Home 53 (65.4) 67 (72.8)

 RACF 28 (34.6) 25 (27.2)

Comorbidity, n (%)

 Parkinson’s disease 4 (4.9) 1 (1.1) .187

 CVA 4 (4.9) 12 (13) .066

 Dementia 25 (30.9) 24 (26.1) .487

 Use of walking aid 47 (58.0) 32 (35.2) .003*

 Delirium postsurgery 36 (44.4) 28 (30.4) .057

 Prior swallowing difficulties 0 (0) 3 (3.3) .249

Note. CVA = cerebrovascular accident; RACF = residential age care facility.
aStudent’s t test, χ2 test, or Fisher’s exact test, as appropriate.
*p < .05.
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an increased risk for OD and needed diet modifications 
in comparison with 20% of the patients who lived inde-
pendently before admission.

Multivariate logistic regression analyses demon-
strated that independent risk factors for OD were delir-
ium, raising the odds for a positive screening by 2.52 
(95% CI [1.04, 6.10]), and age, raising the odds for a 
positive screening every year by 1.08 (95% CI [1.01, 
1.15]) (see Table 3).

Discussion
In this study, screening for OD by nurses increased the 
recognition of OD risk from 15% in a historical control 
group to 29% in the intervention group. There was also 
a significant increase in diet modifications from 15% in 
the historical control group to 27% after screening for 
OD. Referrals to a speech–language pathologist in-
creased nonsignificantly from 11% in the control group 
to 21% in the intervention group. All diagnoses of refer-
rals to the speech–language pathologist for increased 
risk of OD were confirmed by the speech–language pa-
thologist. Hence, introduction of OD screening resulted 
in a significant increase in the recognition of patients at 
risk for OD, was responsible for significantly more diet 
modifications, and trended toward more referrals to a 
speech–language pathologist. These data underline the 
benefits of implementation of an OD screening in daily 

practice: OD screening triggers early and swift diet 
modification, which is the cornerstone of preventing 
OD complications.

This study confirms the high prevalence of swallow-
ing disorders after hip fracture surgery in frail elderly 
patients as found in previous studies (Beric et al., 2019; 
Love et al., 2013; Meals et al., 2016). Love et al. (2013) 
showed in a prospective cohort study of 181 postopera-
tive patients with hip fracture (mean age = 83 years; 
70% women) an OD prevalence of 34%. This OD preva-
lence was assessed by clinical swallowing examination 
performed by speech–language pathologists within 
72 hours after surgery (Love et al., 2013). The preva-
lence of increased risk for OD in this study (29%) by a 
simple screening tool corresponds with the prevalence 
of 34% encountered in the study by Love et al. (2013). 
The patient characteristics in this study are representa-
tive of a hip fracture population with an average age 
above 80 years, predominantly female, and a third of 
the population resided in long-term care facilities or 
demonstrated symptoms of dementia (Nijmeijer et al., 
2016). The importance and benefit of screening for OD 
in patients with neurological diseases have repeatedly 
been shown irrespective of the method used to recog-
nize OD (Hinchey et al., 2005; Titsworth et al., 2013). 
Current consensus is that screening for OD in patients 
with stroke is effective in reducing pneumonia regard-
less of the type of screening tool used (Donovan et al., 

table 2. oropharyngeal DySphagia SCreening anD preventive meaSureS

Variable
Control Group  

(n = 81), n (%)
Intervention Group  

(n = 92), n (%) pa

Patient screened positive for increased OD risk 12 (14.8) 27 (29.3) .022*

Patient put on diet modification 12 (14.8) 25 (27.2) .048*

Confirmed OD diagnosis 9 (11.1) 19 (20.7) .089

Referral to a speech–language pathologist 9 (11.1) 19 (20.7) .089

Note. OD = oropharyngeal dysphagia.
aχ2 test or Fisher’s exact test, as appropriate.
*p < .05.

table 3. riSk FaCtorS For oropharyngeal DySphagia

Risk Factors for OD

Univariate Analysis Multivariate Analysis

OR pa

 95% CI

OR pa

 95% CI

Lower Upper Lower Upper

Dementia 3.3 .002 1.6 7.0 1.7 .28 0.6 4.7

Living in RACF 2.8 .006 1.3 5.8 1.4 .48 0.6 3.3

Delirium 3.8 <.001 1.8 7.9 2.5 .04 1.04 6.10

Age, years 1.1 .005 1.02 1.15 1.1 .02 1.01 1.15

Charlson comorbidity  
 index score >5

2.1 .04 1.03 4.40 1.4 .44 0.6 3.1

Gender 1.1 .88 0.4 2.6 NA NA NA NA

Stroke 2.3 .14 0.8 6.7 NA NA NA NA

Parkinson’s disease 2.4 .36 0.4 14.7 NA NA NA NA

Using walking aid 1.9 .10 0.9 3.9 NA NA NA NA

Note. NA = not assessed; OD = oropharyngeal dysphagia; OR = odds ratio; RACF = residential age care facility.
aWald’s test for univariate and multivariate regression analyses.
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2013). The current study demonstrates that OD screen-
ing with the SSA can be reliably administered by 
orthogeriatric nurses and improves timely recognition 
of patients with an increased OD risk. In this way, the 
SSA enables orthogeriatric nurses to intervene in pa-
tients with an increased OD risk by diet modification 
and referral to a speech–language pathologist, which 
probably decreases the likelihood of chocking and aspi-
ration in frail elderly postoperative patients with hip 
fracture surgery.

In the future, implementation of the SSA as an OD 
screening test in an orthogeriatric ward seems realistic. 
The SSA by nurses is much simpler to perform in daily 
practice than a clinical examination by a speech–lan-
guage pathologist. As the test can be performed by 
nurses, there is a reduction in diagnostic delay. 
Furthermore, if the condition of the patient changes, 
the SSA can be repeated immediately. Finally, the SSA 
takes less than 5 minutes to conduct and is less intensive 
than a speech–language pathologist examination. As in 
our study, the only requirement for implementation of 
the SSA is a single clinical instruction for nurses by a 
speech–language pathologist. Preferably, the SSA is a 
tool integrated in the electronic patient file. Finally, im-
plementation of the SSA is ideally accompanied by an 
expansion of the availability of speech–language 
pathologists.

The clinical impact of OD in frail elderly, such as pa-
tients with hip fracture, includes an increased risk of 
pneumonia, malnutrition, and death. Its potential treat-
ability and reversibility combined with a high preva-
lence all underscore the importance of further evaluat-
ing interventions to screen for OD and prevent 
OD-related aspiration and its clinical consequences in 
frail elderly patients admitted to the hospital, especially 
after surgery. Although we found that postoperative de-
lirium is an independent risk factor for an increased OD 
risk, we propose a standard swallowing screening for all 
patients with hip fracture because an increased OD risk 
is also present in other patient groups. The use of the 
SSA by nurses will likely identify more patients who 
screen positive and, in turn, increase the need for diet 
modifications and probably referrals to speech–lan-
guage pathologists. This will decrease the likelihood of 
OD in all patients with hip fracture. Thus, OD screening 
can add awareness of postoperative OD on surgical 
wards and therefore enhance improvement in quality of 
care especially for frail elderly patients.

This study has several limitations. The design of this 
study with a retrospective control group limited our 
ability to compare the two study cohorts, which at base-
line only differed in the use of walking aids. Furthermore, 
different methods were used to assess risk of OD. In the 
intervention group, OD risk was assessed with the SSA 
whereas in the control group, OD risk was considered 
present if a clinical suspicion of OD, a diet modification, 
or a speech–language pathologist consultation was re-
corded in the patient’s chart.

Another limitation is that patients with normal swal-
lowing (according to a negative OD screening) were not 
evaluated by a speech–language pathologist. However, a 
negative SSA in patients with stroke has been found to 
be accurate (Perry, 2001a, 2001b) and the authors could 

not see a reason why it would not be accurate in patients 
with hip fracture, although the screening tool is for-
mally not validated in this patient group.

Therefore, the reported findings should be inter-
preted with caution. Nevertheless, the comparison be-
tween the intervention group and the control group is 
justified (and with that the conclusion of an improved 
recognition of increased OD risk) because both patient 
groups had similar patient characteristics and were 
treated in the same trauma ward.

Finally, the SSA is not yet validated in a postopera-
tive hip surgery population (Perry, 2001a, 2001b). 
However, because the tool is simple and clear, there is 
no reason to presume this validation does not apply to 
patients with hip fracture. However, the SSA was evalu-
ated and validated to screen for OD in various patient 
groups, including nursing home patients, a population 
similar to patients with hip fracture (Jiang et al., 2016; 
Park et al., 2015).

In conclusion, introduction of the SSA after hip frac-
ture surgery resulted in better recognition of an in-
creased risk for OD and induced more diet modifica-
tions. The SSA can be easily implemented and can be 
swiftly executed by trained nurses. Screening for OD 
may minimize the risk of aspiration and OD-related 
pneumonia in these frail patients. Therefore, screening 
for OD might be important in the postoperative care of 
patients with hip fracture. However, further research is 
needed to prove that screening for OD eventually results 
in less pneumonia before standardly integrating OD 
screening in the postoperative treatment of patients 
with hip fracture.
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