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Abstract: Swallowing disorders are common in stroke and cause significant morbidity and mortality. The aim of this study
was to determinate the frequency of swallowing disorders and its impact on the prognosis of stroke, as well as the contribution
of the local feeding protocol at University Hospital of Brazzaville. An interventional study was carried out between March and
August 2016 in the department of neurology, with a follow-up of three months. It included all patients hospitalized for stroke
and swallowing disorders. If necessary, a nasogastric tube was placed and local feeding protocol was initiated. Among 219
patients admitted for stroke, 59 (26.9%) had swallowing disorders. The DePippo test was positive in 54 (91.5%) patients. The
mean age of the patients was 69.1 ± 13.8 years with a sex ratio of 1.3. Cough during feeding (79.7%) and swallowing effort
(81.4%) were the most common complaints. The majority (72.9%) of patients had bilateral pyramidal involvement, and 23
(39%) a history of stroke. The local feeding protocol was respected by only half of patients, without any impact on the
occurrence of malnutrition and dehydration (respectively, p=0.58 and p=0.79). Death was observed in 32 (54.24%) patients
primarily for bronchopneumopathy (n=5, 15.62%), false roads (n=4, 12.5%) and cerebral hematoma (n=4, 12.50%). Eleven
(34.4%) patients died at home for an undetermined cause. Detection and appropriate management of swallowing disorders in
acute stroke, must be systematic and included in management protocols of stroke.
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1. Introduction
Stroke is defined as a sudden focal neurological deficit
secondary to cerebral parenchymal injury caused by
infarction or hemorrhage [1]. Its prevalence is estimated at
317.3 (314.0–748.2)/100,000 population in Africa, with
particularity a high frequency of hemorrhagic stroke in most
countries [2, 3]. Stroke is the main cause of hospitalization
and death in neurology department at the University Hospital
of Brazzaville [4]. Swallowing disorders are a complication
of stroke, with an incidence of 40 to 80% in the acute stroke,

and associated with high morbidity and mortality [5-11].
Although about 50% of patients spontaneously recover
swallowing function in the first two weeks, their presence
initially exposes patients to multiple complications and
comorbidities,
i.e.
bronchopneumopathies,
fatigue,
malnutrition, dehydration [12, 13]. Swallowing disorders also
interfere with the recovery of motor function and cause
functional discomfort disrupting daily life [6]. Their presence
is associated with poor prognosis [14, 15]. Early detection of
swallowing disorders and nasogastric tube placement with a
well-defined feeding protocol would prevent the occurrence
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of these various complications, thereby reducing short-term
and intermediate-term stroke morbidity and mortality [15,
16]. A recent review showed that preventive antibiotics
within 48 hours after acute stroke in patients with swallowing
disorders
will
reduce
the
occurrence
of
bronchopneumopathies [17]. Furthermore, several studies
currently show the efficacy and safety of telemedicine in
assessing swallowing disorders and improving adherence to
rehabilitation. Which could have an interest in our context
where access to care is limited and the number of speech
therapists [18, 19]. Recently, brain functional magnetic
resonance imaging study demonstrated that both hemispheric
and brainstem stroke in patients with swallowing disorders
showed an improvement after swallowing training [20].
In Africa, as in Congo, few studies have focused on the
outcome and management of swallowing disorders after
stroke, including the contribution of a local protocol
nasogastric feeding. The purpose of this work was to
establish the evolution profile of post-stroke swallowing
disorders in our hospital.

2. Patients and Method
This is an interventional study conducted in the Department
of neurology and Medical Emergencies, of University hospital
of Brazzaville, from March 1st to August 1st, 2016. The
Department of neurology has a nutritionist but no speech
therapist. We included in the study, all patient with swallowing
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disorders, admitted for stroke documented by imaging (CT or
MRI brain) and have given their informed consent themselves
or default by a third party informing. Exclusion criteria were;
the initial presence of a deep coma (Glasgow score less than 9),
the presence of a history of cancer or any other
otorhinolaryngological pathology, the existence of swallowing
disorders in relation to anterior stroke or a neurological
pathology other than vascular. Only patients with withdrawn
consent after inclusion were excluded.
The presence of swallowing disorders was objectified by
looking for the gag reflex by a daily clinical examination
during the acute phase of stroke and at each stage of followup. This research consisted in stimulating the base of the
tongue or the posterior pharyngeal wall with a tongue
depressor in search of a reduction or an abolition of the
reflex. The 3 Oz water swallow test of DePippo was
performed and compared to the tongue-depressed exam [21].
The DePpipo test consists in having the patient continuously
drink 5-10, 45 and then 90 ml of water. It is positive when
the patient coughs into minute after taking drink or when the
voice becomes gurgling, wet or hoarse. Once the diagnosis of
swallowing disorders was established, a nasogastric tube was
placed based on patient consent and swallowing disorders
severity. Interest and usage terms of the nasogastric tube had
been previously explained to the patient and patient care. A
standardized low-cost local feeding protocol (Table 1) was
then introduced. This protocol includes meals and snacks
available locally with a schedule of feeding schedules.

Table 1. Local feeding protocol.
Hours
7:00
8:00
10:00
12:00
13:00
16:00
18:00
20:00

Quantity
Snack (100mL mixed or pressed fruit juice)
Meals (2 to 3 syringes of 50mL)
Snack (1 to 2 syringes of 50mL as needed)
Meals (2 to 3 syringes of 50mL)
Snack (125mL natural yoghurt + 100mL water)
Snack (100mL mixed or pressed fruit juice)
Meals (2 to 3 syringes of 50mL)
Snack (100mL of beverage of choice)

Composition
Fruit juice
Vegetable broth + Cereals/Legumes + Sugar + Salt + Egg white
Water or Oral Rehydration Solution (ORS)
Vegetable broth + Cereals/Legumes + Sugar + Salt + Smoked fish/Caterpillars/Peanut paste
Natural yogurt + Water
Fruit juice
Vegetable broth + Cereals/Legumes + Sugar + Salt + Mixture local vegetables
Water, ORS, Natural yoghurt, Fruit juice

When the patient is clinically stabilized, home
hospitalization with an indwelling nasogastric tube is
recommended when swallowing disorders persist. At home,
the nasogastric tube was changed every two weeks to one
month by a medical service.
The variables studied included age, occupation
(unemployed, informal sector, public official category 1, 2 or
3: "respectively for a monthly income (in CFA) > 300 000,
between 100 000 and 300 000 or < 100000", or private
sector), level of education, marital status, history of active
smoking and/or alcohol intake, history of diabetes mellitus,
hypertension and/or stroke prior.
Clinically, there was the presence of hemiplegia or paresis
and its laterality, the presence of a bilateral pyramidal
syndrome, cough and/or difficulty breathing during the meal,
saliva accumulation in the mouth outside of meals, notion of
swallowing effort, time to diagnose swallowing disorders and
to the placement of nasogastric tube after stroke onset,

presence of dehydration, malnutrition and/or other
complications. The brain imaging data related to the type of
stroke, ischemic or hemorrhagic. The study was approved by
the Ethics Committee for Health Sciences Research.
We used Microsoft Excel 2010 software for the design of
database. Quantitative variables were expressed as mean ±
standard deviation and categorical variables in terms of size
and percentage. The comparisons between variables were
made by the Pearson Chi-2 test or Fisher exact test under
SPSS 20.0. The threshold of significance was set at 0.05.

3. Results
Among 219 patients admitted for stroke during the study
period, 59 (26.9%) had swallowing disorders. The DePippo
test was positive in 91.5% (n=54) of patients after ingestion
of 90 ml of water. After ingestion of 5-10 and 45 ml of water,
this test was positive, respectively in 30 (45.8%) and 24
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(40.7%) patients. The mean time to diagnosis swallowing
disorders in relation to the occurrence of stroke was 6.2±6
days [1 to 30 days]. No patient was lost sight nor withdrew
from the study.
There were 33 (55.9%) men and 26 (44.1%) women (sex
ratio: 1.3), with a mean age of 69.1±13.8 years [36 to 95
years]. Sociodemographic characteristics and anamnestic,
clinical and paraclinical data are presented in Tables 2 and 3.
Table 2. Socio-demographic characteristics.
Level of education
Unschooled
Primary
Lower secondary
Graduation
Academic

Professional status
Unemployed
Public service category 1*
Public service category 2*
Public service category 3*
Private sector
Informal sector

Marital status
Single
Free union
Married
Divorced
Widower

Effective (n)

Frequency (%)

16
9
14
10
10

27.1
15.3
23.7
16.9
16.9

Effective (n)

Frequency (%)

11
11
2
17
3
15

18.6
18.6
3.4
28.9
5.1
25.4

Effective (n)

Frequency (%)

21
8
19
3
8

35.6
13.6
32.2
5.1
13.6

Table 3. Anamnestic, clinical and paraclinical data.
History of hypertension
History of diabetes
History of alcoholism
History of active smoking
History of stroke
Right hemiplegia
Left hemiplegia
Bilateral pyramidal syndrome
Cough during feeding
Breathing difficulty during feeding
Accumulation of salivate outside of
meals
Swallowing effort
Hemorrhagic stroke
Ischemic stroke

Effective (n)
45
9
16
2
20
11
4
43
47
3

Frequency (%)
76.3
15.3
27.1
3.4
33.9
18.6
6.8
72.9
79.7
5.1

13

22

48
15
44

81.4
25.4
74.6

The nasogastric tube was placed in 91.5% (n=54) of the
patients. The mean time to place nasogastric tube in relation
to the diagnosis of swallowing disorders was 1.35±1 day [0
to 7 days].
Among family carers, the rate of adhesion to the
nasogastric tube was 89.8% (n=53). During the period of
hospitalization among the 54 patients with nasogastric tube,
the local feeding protocol was correctly observed in 27
(50%) patients. Five (8.5%) patients did not have a
nasogastric tube because their swallowing disorders were
minimal. The return at home was recommended towards the
second month of hospitalization.
During follow-up, swallowing disorders regressed in 12
(20.3%) patients and persisted in 13 (22%) others. Table 4
shows the chronological evolution of swallowing disorders
during the three months of follow-up.

*Public service category 1, 2 et 3 “monthly income (in CFA) respectively: >
300,000, between 100,000 and 300,000 and <100,000”.
Table 4. Evolution of swallowing disorders over three months of follow-up.
D7 (n=59)
n (%)
2 (3.4)
31 (52.5)
19 (32.2)
7 (11.9)

Recovery
Stationary
Complications
Death

D14 (n=50)
n (%)
6 (12)
36 (36)
20 (40)
6 (12)

M1 (n=38)
n (%)
1 (2.6)
28 (73.7)
7 (18.4)
2 (5.3)

M2 (n=35)
n (%)
4 (11.4)
15 (42.9)
16 (45.7)

M3 (n=15)
n (%)
13 (86.7)
1 (6.7)
1 (6.7)

N° effective, %: percentage, D : day, M : month.

Complications observed in relation with swallowing
disorders were dehydration (n=15, 25.4%), malnutrition
(n=6, 10.2%), false roads (n=4, 6.8%), bronchopneumopathy
(n=5, 8.5%). Among patients who developed complications
during follow-up, there were five patients without nasogastric

tube and 25 (92.6%) of 27 patients who have not respected
the local feeding protocol. The comparison between the
occurrence of dehydration and malnutrition according to the
respect or not of the local feeding protocol is shown in Table
5.

Table 5. Link between respecting local feeding protocol and the occurrence or not of malnutrition and dehydration.

Malnutrition
Dehydration

yes
yes

Local feeding protocol
respected (n=27)
n
%
2
7.4
4
14.8

Local feeding protocol not respected +
patients without nasogastric tube (n=27)
n
%
3
11.1
8
29.6

OR (95% CI)

p

0.77 (0.08-5.61)
0.52 (0.12-1.99)

0.58
0.79

n: effective, %: percentage, OR: odds ratio, CI: confidence interval, p: p-value à 0,05.

Thirty-two (54.2%) patients died during follow-up, including eleven (34.4%) after returning home. A comparison of
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anamnestic, clinical, imaging and evolutionary data between surviving and deceased patients is presented in Table 6. Of these
patients, five (15.6%) did not have a nasogastric tube and 23 (71.9%) did not follow the local feeding protocol. The causes of
death are presented in Figure 1.
Table 6. Comparison of anamnestic, clinical and imaging between survivors and deceased patients.

History of stroke
History of hypertension
History of diabetes
History of active smoking
History of alcoholism
Swallowing effort
Cough during feeding
Breathing difficulty during feeding
Accumulation of salivate outside of meals
Hemorrhagic stroke
Ischemic stroke
Bilateral pyramidal syndrome
Left hemiplegia
Right hemiplegia
Dehydration
Malnutrition

Deceased (n = 32)
Effective
13
26
5
5
27
27
1
9
9
23
26
2
4
5
3

Frequency
40.6
81.2
15.6
15.6
84.4
84.4
3.1
28.1
28.1
71.9
81.2
6.4
12.5
15.6
9.4

Survivors (n = 27)
Effective
7
19
4
2
11
21
20
2
4
6
21
17
2
7
7
2

Frequency
25.9
70.4
14.8
7.4
40.7
77.8
74.1
7.4
14.8
22.2
77.8
63
7.4
25.9
25.9
7.4

p
0.28
0.37
0.61
0.21
0.03
0.38
0.26
0.44
0.18
0.42
0.42
0.10
0.63
0.16
0.26
0.58

Figure 1. Causes of death.

4. Discussion
4.1. Diagnosis of Swallowing Disorders
The diagnosis of swallowing disorders in our study was
established by the search for gag reflex, which compared to
the Deppipo test, showed a nearly similar prevalence of
swallowing disorders (respectively in 59 and 54, patients).
The DePippo test has a sensitivity in order of 76 to 94%,
which makes our diagnostic criteria more reliable [21].
The frequency of swallowing disorders in our study was
26.9%. In the literature, it is highly variable, from 20% to
65%, and is generally explained by the difference in
diagnostic methods, especially the frequent use of
videofluoroscopy or videoendoscopy in developed countries
[22-28]. Crary et al. has indicated interest for of evaluating
swallowing rate per minute in the diagnosis of post-stroke
swallowing disorders, with a sensitivity of 96% and a
specificity of 68%, compared to other methods [29].

The time to onset swallowing disorders in our patients was
6.16±6 days. This time in stroke is most often 3 to 4 days,
and the incidence of swallowing disorders would increase
after 24 h of admission [29-32].
4.2. Sociodemographic Characteristics
As in most studies, the mean age of our patients was
high at 69.1±13.8 years [22, 28, 33]. The frequency of
swallowing disorders in elderly patients is well known,
due to neurological or otorhinolaryngological affections
[28, 32, 34-37]. The male predominance of our patients is
explained by the more frequent consumption of tobacco
and alcohol by men in the Congo, as a risk factor for
stroke [38]. A male predominance of stroke is often
reported [13, 38-40]. In contrast, Alancar Nunes et al.
report a female predominance in 30 patients with
swallowing disorders, as well as Paciaroni et al. in 141
patients with swallowing disorders [22, 33].
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4.3. Cardiovascular Risk Factors
High blood pressure, prevalent in our population, is in fact
the main risk factor for stroke in Congo. More than 60% of
cerebrovascular disorders are due to high blood pressure [4,
41]. However, Arnold et al. found a significantly lower
prevalence of hypertension (36.2%) in patients with versus
without swallowing disorders (36.2% vs. 63.7%, p=0.029) in
a population of 570 patients [28]. Similarly, for Paciaroni et
al., on a sample of 406, but without a significant difference
[22]. Control of blood pressure reduces the risk of stroke by
approximately 40% [42]. Hence, the need to implement a
hypertension screening strategy to prevent its complications.
A history of diabetes (15.2%), smoking (3.4%) and alcohol
(27.8%) in our patients was lower than hypertension.
However, Arnold et al. [28] reported a higher smoking
prevalence (38.7%) in patients with swallowing disorders,
certainly related to lifestyle habits different from ours.
Congolese people smoke less and consume alcohol more
often [43, 44]. The prevalence of atherosclerotic lesions in
diabetes and smoking people in Congo has already been
reported [39]. It is mainly cardiovascular factors associated
with the occurrence of stroke.
The history of stroke was found in 33.9% of our patients.
This could explain a bilateral involvement of the
corticobulbar bundle, so 72.9% of our patients had a bilateral
pyramidal syndrome. The pseudobulbar syndrome has been
frequently
associated
with
swallowing
disorders,
preferentially cortical involvement [27, 28, 33].
4.4. Clinical Manifestations Associated with Swallowing
Disorders
Cough during feeding (79.7%) and swallowing effort
(81.4%) were the main complaint of our patients as well as
elsewhere [16, 40, 45]. Saliva accumulation in the mouth
(22%) and difficulty breathing during feeding (5.1%) were
less often reported. It was reported that salivary flow at rest
would be significantly lower in stroke patients than in
healthy subjects with p<0.01 [46], so swallowing disorders
could be justified by an accumulation of saliva due to a
swallowing default.
Right hemiplegia was found in 18.6% of our patients, and
left in 6.8%. The pharyngeal and oesophageal muscles have
asymmetric cortical distribution between the two
hemispheres, suggesting the hypothesis of a "dominant"
swallowing hemisphere more likely to cause swallowing
disorders in stroke [8, 47-49].
In addition, left hemisphere involvement has been
associated with a more extensive pre-pharyngeal phase of
swallowing, and left hemisphere involvement with more
severe pharyngeal dysfunctions, related to oral-facial apraxia
[10, 50-52]. However, the majority of our patients (72.9%)
had a bilateral pyramidal syndrome, easily explained by the
pseudobulbar syndrome reported above.
The frequency of hemorrhagic stroke found in our study
was 25.4% versus 74% for ischemic stroke. This
predominant association between ischemic stroke and the

onset of swallowing disorders was reported by several
authors [13, 22, 32, 33].
4.5. Evaluation of Local Feeding Protocol
A nasogastric tube was placed in 92% of our patients. In
five (8.5%) patients, it was not, because swallowing
disorders were judged to be minor. In developed countries,
the use of the nasogastric tube is less frequent because other
palliative measures are performed such as percutaneous
endoscopic gastrostomy [28]. Moreover, nasogastric tube is
kept less than three weeks because of its unpleasant nature,
the risk of being torn off by the patient and thus of irritating
esophagus or pharynx, and its impropriety during
rehabilitation [28, 53]. Percutaneous endoscopic gastrostomy,
although possible in our context, is difficult to envisage
because it causes to patients and family carers a sense of
clinical severity, and also by the quality of care it requires
and the cost relating to its implementation.
The time between diagnosis and nasogastric tube
placement was 1.35 ±1 [0 to 7 days]. This time is explained
by the reluctance of the patient or his entourage on feeling of
clinical worsening caused by nasogastric tube and also
because the entourage were forced to obtain it outside the
hospital because not available on site.
Our local feeding protocol was respected by only half of
family carers. This for financial reasons and the presence of
many family carers, interfering with the proper instruction of
the health care team, too deficient in number. However,
compliance or not with the local feeding protocol did not
influence the occurrence of malnutrition or that of
dehydration (respectively, p=0.58 and 0.79).
4.6. Patients Follow-up
In our study, spontaneous recovery of swallowing
disorders was observed in 3.39% of patients at one week,
12% at two weeks, 2.63% at one month and 11.42% at two
months. No recovery was observed at three months. It should
be noted that none of our patients received rehabilitation for
their swallowing disorders. Typically, 50% of post-stroke
swallowing disorders recover within two weeks, and 10%
have sequelae beyond six months [28, 31, 32, 54]. Functional
neuroimaging studies and neurophysiological studies using
transcranial magnetic stimulation have shown that patients
who have recovered their swallowing function will show an
increase in activity in the perilesional cortical zones and in
the unaffected hemisphere, at one and three months,
suggesting reorganization of the unaffected motor cortex [5456]. At three months, none of our patients recovered their
swallowing function. One study reported that, at three
months, there was less regression of swallowing disorders,
which would persist in 50.9% of patients discharged from
hospital [28].
Complications were much more common during the first
two weeks. At one week, the complications observed were
mostly related to stroke. At two weeks, these were
swallowing disorders-related complications due to delayed
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diagnosis and reluctance to place the nasogastric tube.
Beyond, nursing staff and the family carers became more
mobilized and adhered fully to the local feeding protocol.
Home return home was made around the second month.
Indeed, swallowing disorders were associated with a longer
hospital stay [57].
The frequency of malnutrition in our study was 8.5% and
of dehydration was 20.3%. Swallowing disorders were
reported to increase the risk of dehydration and/or
malnutrition in stroke [15, 58-60]. Falseti et al. [13] reported
a prevalence of 95.1% of patients with swallowing disorders
who developed malnutrition with a significant difference
compared to patients without swallowing disorders
(p=0.023). Neurological swallowing disorders would
increase the risk of malnutrition by 2.43 [61].
We recorded 54.2% of deaths. Arnold et al. reported a death
rate of 13.6% [24]. Neurological swallowing disorders were
correlated with a high risk of mortality [57, 62]. In our study,
one-month mortality was 5.26% and three-year mortality was
13.6%. Huang et al. followed patients with swallowing disorders
over one year and reported a death rate of 45% [33].
In Congo, management of swallowing disorders remains a
serious public health problem. The lack of adequate care,
including palliative methods other than the nasogastric tube,
as well as the delayed diagnosis and placement of the
nasogastric tube, would justify the importance of death [32,
54]. Percutaneous endoscopic gastrostomy is more effective
than the nasogastric tube in improving the nutritional status
of patients with post-stroke swallowing disorders, which
instead deteriorating nutritional status [63].
In our study, 34.4% of patients died at home for an
unknown cause. As explained above, the relative frequency
of home-based deaths could be explained by home-based
hospitalization that is not framed in our context and the
exhaustion of family carers during follow-up, including the
non-compliance with the local feeding protocol. Deaths
recorded during hospitalization were due to 15.62%
bronchopneumopathy and 12.50% false roads. Pulmonary
complications are relatively common in patients with
swallowing disorders [28, 64].

5. Conclusion
Swallowing disorders are a frequent and serious
complication of stroke. Early detection and appropriate care
should be systematic and included in service protocols. The
DePippo test is useful for its detection. The mean delay of
diagnosis is around 6 days, that explain some complications
observed in relation with swallowing disorders such as
dehydration, malnutrition and, bronchopneumopathy which
is one of lead cause of death after stroke in Africa. Improving
earlier diagnosis and management of swallowing disorders
would rightly avoid its fatal outcome.
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