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Abstract The impact of medications on the physiology

of swallowing has received much attention in dysphagia

literature. This article reviews the potential effects of

medications commonly prescribed in an adult continuing

care and rehabilitation facility on swallowing. An audit of

medications prescribed to 153 adults accessing age-related

respiratory, neurology, and learning disability services

was performed. This was followed by an investigation of

relevant sources to identify the potential side effects of

these medications. One side effect, namely, xerostomia,

which our investigations revealed could be a side effect of

24.8% of the medications used at our institution, was

further investigated. The prevalence of xerostomia was

then investigated in a randomly selected sample of ten

subjects whose dysphagia had been confirmed by video-

fluoroscopy. It was found that six of the ten dysphagic

clients displayed xerostomia. Review of the medications

of these ten subjects indicated that all were using from

three to nine drugs that could cause xerostomia. This

article highlights the need for health-care professionals to

consider the potential effects of these medications on

swallowing and, indeed, the general presentation of

clients.
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The impact of medications on the physiology of swal-

lowing has often been referred to in the literature [1–12].

As practising clinicians, our own clinical observations

during dysphagia assessment have often highlighted the

effects of such factors as low arousal, general awareness

states, and xerostomia on clients’ functional swallow

abilities. Best practice guidelines of the Royal College of

Speech and Language Therapists (RCSLT), Communi-

cating Quality 3, notes that ‘‘eating and drinking is a

highly complex, multi-system skill involving anatomic

stability, neuromuscular control and coordination, sensory

perception, gastrointestinal function, cardio-respiratory

support and integration from the autonomic nervous sys-

tem’’ [13]. Because medications may affect one or more

of these elements, awareness of the possible effects of

drugs is an integral part of the assessment process for

clients referred for dysphagia. Review of medications is

listed as part of the clinical evaluation of eating, drinking,

and swallowing difficulties in current RCSLT Clinical

Guidelines [14]. In addition, it can be postulated that all

of the following aspects recommended for consideration

in the clinical evaluation [14] may potentially be affected

by medications:

• vocal tract function

• general motor skills/posture

• nutrition and hydration

• respiratory status

• presence of gastro-esophageal reflux

• management of secretions

• cognitive levels

• level of alertness

• oral hygiene

• dental health

• dietary preferences
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• the individual’s ability to participate

• emotional state, mood, and behavior [14].

The potential of medications to improve swallowing

difficulties has been noted by Logemann [1], e.g., to reduce

drooling and the medications used in the treatment of

progressive neurologic disorders such as Parkinson’s dis-

ease and multiple sclerosis. Sueli Monte et al. [2] suggested

a role for levodopa in the oral phase of deglutition. Fonda

et al. [3] detailed a case study of a patient with Parkinson’s

disease whose dysphagia improved with adjustment of

levodopa medication timing. The American Speech-Lan-

guage-Hearing Association (ASHA) [4] also notes that

medications may enhance swallow function. Yorkston

et al. [5] acknowledged that ‘‘some of the motor events

related to eating and swallowing may be enhanced with the

medication’’; they also highlight the importance of timing

of medication administration.

Conversely, the potentially negative effects of medica-

tions on swallowing have been noted in various literature

fields, including speech and language therapy, neurology,

and psychiatry. Logemann [1] observed that certain anti-

depressant medications could exacerbate poststroke

swallowing difficulties, and also referred to the impact of

xerostomia caused by medications or their interactions.

Ruschena et al. [6] hypothesised that while the increased

risk of death by choking in people with schizophrenia

could not be isolated to one particular medication, the risk

is higher due to a combination of inherent predispositions

and the use of certain antipsychotic drugs such as thiorid-

azine. They recommended increased monitoring of the

reflexes involved in swallowing and reflux prevention.

Stewart [7] published a case of dysphagia induced by the

atypical neuroleptic risperidone, noting that the risk of

dysphagia is generally lower with these medications than

with older, ‘‘typical’’ neuroleptic medications. Awareness

of this significant but reversible side effect was therefore

recommended. Polypharmacy intervention and the poten-

tial risk for drug interactions when multiple medications

are prescribed are well documented in the literature [8, 9].

Stoschus and Allescher [10] outlined the three major

mechanisms by which medications could induce dyspha-

gia, namely, (1) when dysphagia is a normal drug side

effect, (2) when dysphagia is a complication of the drug

actions, and (3) when there is medication-induced

esophagitis.

Carl and Johnson [11] outlined the etiology of medica-

tion-induced dysphagia, observing how medications affect

motor function, lubrication, and gastrointestinal motility,

and describing how medications affect the central nervous

system. ASHA [4] notes that ‘‘gastroesophageal reflux

severe enough to impact oral intake, dry mouth, and altered

taste are just a few other common complications of drugs

given routinely to individuals with whom the speech-lan-

guage pathologist works, typically the elderly, the very

young, or the neurologically impaired.’’ They observe that

these populations may be at increased risk of side effects

due to differences in metabolising drugs compared with the

general population. Difficulties as seemingly innocuous as

taste disturbances may have far-reaching effects on eating,

drinking, and swallowing [12].

Because our preliminary research [using resources 15,

16] revealed a large number of medication side effects that

could affect swallowing, it was decided to focus on the

incidence of one potential side effect within a small sample

(n = 10) of the total (n = 152) who were randomly

selected from a cohort of subjects whose oropharyngeal

dysphagia had been videofluoroscopically confirmed.

Xerostomia is defined as ‘‘dryness of the mouth resulting

from diminished production of saliva’’ [11]. Xerostomia is

a symptom rather than a disease and has three main causes:

medical conditions, a side effect of radiation to the head

and neck, or a side effect of many medications [17].

Medical conditions causing xerostomia include Sjogren’s

syndrome, bone marrow transplants, endocrine disorders,

nutritional deficiencies, and trauma to the head and neck

area [18]. Radiation treatment focused on or near a salivary

gland may cause temporary or permanent damage. With

regard to medications, the National Institute of Dental and

Craniofacial Research [19] states that over 400 medications

cause xerostomia. These include antiparkinsonian agents,

antidepressants, antipsychotics, antihistamines, analgesics,

tranquilizers, and antihypertensives.

Xerostomia can have significant effects on eating,

drinking, and swallowing. In the oral preparatory stage of

deglutition, xerostomia may affect bolus formation—sal-

iva is not available to mix dry foods into a cohesive bolus.

Also, the client is at an increased risk of mouth infections

and dental caries. Clients wearing dentures may have

difficulty retaining them. Xerostomia may affect ability to

chew foods, swallow initiation, and bolus transport as

well as overall sensory perception and comfort when

eating. This could affect the types of food selected by the

client, i.e., he/she may avoid dry, crunchy, and sticky

foods. In the esophageal stage of swallowing, xerostomia

may cause reduced stomach acid neutralisation, increasing

the risk of esophageal lining injury. It should also be

noted that there are enzymes in saliva which aid digestion

[12, 17, 18, 20].

This article attempts to review the medications pre-

scribed in an extended care/rehabilitation facility and their

potential side effects that may impact on swallowing. In

addition, the following questions were addressed: (1)

What percentage of medications prescribed in this facility

have xerostomia as a listed side effect? (2) Of a random
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sample of ten people with confirmed oral/pharyngeal

dysphagia, how many subjects were using medications

that could cause xerostomia? (3) What percentage of our

random sample of ten, currently using medications with

xerostomia as a listed side effect, presented with xero-

stomia (radiation therapy, Sjogren’s syndrome, bone

marrow transplant, endocrine disorders, and nutritional

deficiencies excluded)?

Methodology

A review of the medications in use with 153 adults

accessing the age-related health-care services, the respi-

ratory, neurology, and intellectual disability services was

undertaken during August 2006 in a continuing care and

rehabilitation context. The potential side effects of these

medications were researched by the authors using the

following resources: the British National Formulary

(BNF) handbooks, the Martindale reference [15], and the

manufacturers’ patient-information leaflets (PILs) avail-

able via the Electronic Medicines Compendium [16].

These sources informed the compilation of side-effects

information in Appendices 1, 2, and 3. Where available,

the frequency of the side effects was noted. The headings

under which the information was tabulated may be found

in Appendix 1.

One specific side effect was focused on: The number of

medications with xerostomia as a reported side effect was

calculated from all drugs prescribed in our institution and

this number was converted to a percentage of the total. Ten

clients with oropharyngeal dysphagia (diagnosed by a

combination of bedside swallow and videofluoroscopic

evaluations) were selected randomly from a cohort of

subjects whose dysphagia had previously been diagnosed

videofluoroscopically. The severity of dysphagia in the ten

clients ranged from mild to severe according to the Dys-

phagia Outcome and Severity Scale (DOSS) [21]. The

presence or absence of xerostomia was determined by SLT

assessment, discussion with the client, and discussion with

care-givers when more appropriate. These data were ana-

lysed in relation to the incidence of xerostomia in these

clients. Further details regarding the clients’ gender, age,

oropharyngeal severity, medical diagnoses, and medica-

tions are noted in Appendix 2.

Results and Discussion

In total, 221 medications were found to be prescribed for

the 153 adults. For the purposes of this summary, these

drugs were grouped according to either the systems they

affected or their primary effect. Systems-affected categor-

isation included medications targeting the cardiovascular

system, medications used in the intervention of psychiatric

illnesses, medications used in dementia treatment, medi-

cations used to treat respiratory conditions, and

medications for gastrointestinal problems (Appendix 3,

Table A as compiled from [15, 16]). Primary-effect cate-

gorisation included analgesia, antibiotics, antidiabetic

medications, antiepilepsy medications, antimuscarinic

medications, anti-parkinsonism medication, antispasmodic

medications, antispasticity medications, contraceptives and

hormones, corticosteroids, hypnotics, medications used in

the management of osteoporosis, medications used pri-

marily in the treatment of nausea/vertigo, and muscle-

relaxant medication (Appendix 3, Table B as compiled

from [15, 16]).

Table 1 gives the prevalence of potential side effects of

the 221 medications under review. Review of the resources

available revealed that 5% of the medications specifically

referred to ‘‘swallowing difficulties’’ [15, 16]; however,

this figure is potentially misleading because the incidence

of other side effects that may directly affect swallowing is

significantly higher. Of interest is that over 60% of medi-

cations prescribed have been identified in the resources as

having gastrointestinal effects, including reflux and phar-

yngitis. Equally alarming is the fact that over 60% of

medications prescribed were found to potentially affect a

person’s general presentation, including alertness levels

and fatiguability.

Thirty-one percent of medications had other relevant

side effects such as weight loss and coughing. It should be

noted that the American Academy of Otolaryngology–

Head and Neck Surgery states that ‘‘angiotensin-convert-

ing-enzyme (ACE) inhibitors may induce a cough or

excessive throat clearing in as many as ten percent of

patients’’ [22]. Twelve percent of medications caused taste

disturbances, and the impact of taste disturbances on die-

tary intake has been highlighted by Mattes et al. [14] who

found that disorders of taste and smell resulted in changes

in food acceptability, and that ‘‘chemosensory dysfunction

may be associated with nutritionally important dietary

alterations.’’

Table 1 Percentage of total medications with categorised potential

side effects

Effect on swallowing specified (12/221) 5.4%

Dry mouth; other oral-stage effects (70/221) 31.7%

Taste disturbances (17/221) 12.2%

Gastrointestinal effects (143/221) 64.7%

Effect on general presentation (133/221) 60.2%

Other relevant effects (69/221) 31.2%
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As reflected in Table 1, 31% of medications were

found to contribute to dry mouth and other oral-phase

effects. Fifty-five of the 221 medications (24.8%) spe-

cifically referred to xerostomia as a possible side effect.

The need to consider this side effect is highlighted by

other current findings, e.g., the National Institute of

Dental and Craniofacial Research [19] states that over 400

medications cause dry mouth. The incidence of xerosto-

mia and other oral-stage effects was not evaluated in all

153 clients due to resource limitations in terms of staff.

Of the ten clients randomly selected, six (60%) had

xerostomia as evidenced by a combination of oral

peripheral examination, client report, and care-giver

report (Appendix 2). Of these six clients, all were found

to be using from three to nine medications that listed

xerostomia as a side effect (Fig. 1).

It is acknowledged that medications that cause

xerostomia are used in the treatment of excessive sali-

vation, as had been prescribed to two of the ten

subjects who had previously been specifically diagnosed

with excessive oral secretions. While these two subjects

did not present at the time of the study with xerosto-

mia, it was recommended that they be monitored for

potential development of xerostomia. None of the

remaining eight subjects had previously presented with

excessive oral secretions, according to medical and SLT

chart reviews. It is acknowledged that complicated

presentations related to such diagnoses as traumatic

brain injury/road traffic accidents, which two of the ten

subjects had, may also contribute to xerostomia. It is

also acknowledged that a limitation of this study is the

small sample size.

Conclusions

Given the fact that all six of the ten clients who presented

with xerostomia in our study were using medications that

may cause xerostomia, it may be proposed that the medi-

cations may have contributed to this problem for many, if

not all, of these clients. Even when medications causing

xerostomia are prescribed in the treatment of excessive oral

secretions, the potential for the patient to develop xero-

stomia as a side effect should also be considered. For this

study, the incidence of xerostomia was selected as one side

effect that affects eating, drinking, and swallowing in an

attempt to infer the incidence of these side effects within

the dysphagic population. It is recommended that further

studies, on a larger scale and using more sophisticated

statistical analysis, be undertaken to evaluate the incidence

of medication side effects in dysphagic clients. This article

attempted to bring the issue of medication side effects to

the forefront of dysphagia research.

It is clear that medication reviews form an important

element of the assessment process, and provide the clini-

cian with valuable information ‘‘to predict how the

individual will cope with eating and drinking and [to

determine] the ongoing assessment procedure’’ [2]. It

highlights the need for health-care workers to consider the

client holistically, taking into consideration all factors that

may affect his/her physiologic functioning and general

presentation. There is also the potential for more effective

management of clients through interdisciplinary commu-

nication, as medications are within the remit of a number of

health professionals, including the pharmacist and the

physician.
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Fig. 1 Number of medications with xerostomia as a side effect being

used by each client (n = 10)

Appendix 1 Headings under which information regarding medica-

tions was tabulated (information compiled from [15, 16])

Brand name

Generic name

Drugs group

Effect on swallowing, if specifically referred to in the literature

Dry mouth and other oral-stage effects, e.g., gum hyperplasia, etc

Taste disturbances

Gastrointestinal difficulties, e.g., nausea, vomiting, reflux, etc

Effect on speech, if specifically referred to in the literature

Effect on voice/hearing specified, e.g., dysphonia, hearing loss, etc.

Effect on general presentation, e.g., depression, ataxia, etc.

Other relevant effects, e.g., coughing, weight loss, etc.

162 L. Gallagher, P. Naidoo: Effects of Prescription Drugs on Swallowing

123



A
p

p
en

d
ix

2
C

li
en

t
in

fo
rm

at
io

n
o

f
ra

n
d

o
m

ly
se

le
ct

ed
sa

m
p

le
o

f
te

n

C
li

en
t

G
en

d
er

A
g

e
S

ev
er

it
y

o
f

o
ro

p
h

ar
y

n
g

ea
l

d
y

sp
h

ag
ia

a

M
ed

ic
al

d
ia

g
n

o
se

s
M

ed
ic

at
io

n
sb

X
er

o
st

o
m

ia
p

re
se

n
t

A
F

6
8

M
il

d
C

O
P

D
,

h
y

p
er

te
n

si
o

n
,

m
il

d
ch

ro
n

ic

re
n

al
im

p
ai

rm
en

t,
an

x
ie

ty
an

d

d
ep

re
ss

io
n

Ip
ra

tr
o

p
iu

m
b

ro
m

id
e,

al
en

d
ro

n
at

e
so

d
iu

m
,

ca
lc

iu
m

ca
rb

o
n

at
e,

sa
lm

et
er

o
l

x
in

af
o

at
e/

fl
u

ti
ca

so
n

e
p

ro
p

io
n

at
e,

ti
o

tr
o

p
iu

m
,

p
re

d
n

is
o

lo
n

e,
la

n
so

p
ra

zo
le

,
al

p
ra

zo
la

m

Y
es

B
M

6
5

M
il

d
R

o
ad

tr
af

fi
c

ac
ci

d
en

t,
al

p
h

a1

an
ti

tr
y

p
si

n
d

efi
ci

en
cy

C
o

d
ei

n
e

li
n

ct
u

s,
ca

lc
iu

m
ca

rb
o

n
at

e,
lo

rm
et

az
ep

am
,

d
efl

az
ac

o
rt

,
ip

ra
tr

o
p

iu
m

b
ro

m
id

e/
sa

lb
u

ta
m

o
l

su
lf

a
te

,
fu

ro
se

m
id

e,
fi

n
as

te
ri

d
e,

co
li

st
in

su
lf

at
e,

a
m

lo
d

ip
in

e
b

es
il

a
te

Y
es

C
M

6
5

S
ev

er
e

C
O

P
D

Ip
ra

tr
o

p
iu

m
b

ro
m

id
e/

sa
lb

u
ta

m
o

l
su

lf
a

te
,

m
o

n
te

lu
ka

st
,

as
p

ir
in

,
ve

n
la

fa
xi

n
e

h
yd

ro
ch

lo
ri

d
e,

es
o

m
ep

ra
zo

le
,

fu
ro

se
m

id
e,

p
re

d
n

is
o

lo
n

e,
sp

ir
o

n
o

la
ct

o
n

e,
tr

a
m

a
d

o
l,

so
d

iu
m

al
g

in
at

e,
p

ip
er

a
ci

ll
in

/t
a

zo
b

a
ct

a
m

,
d

o
m

p
er

id
o

n
e,

p
ro

ch
lo

rp
er

az
in

e
m

es
il

at
e,

am
o

x
ic

il
li

n
,

h
yo

sc
in

e

Y
es

D
F

7
7

M
il

d
C

O
P

D
,

d
ep

re
ss

io
n

C
ef

tr
ia

x
o

n
e

so
d

iu
m

,
h

a
lo

p
er

id
o

l,
ve

n
la

fa
xi

n
e

h
yd

ro
ch

lo
ri

d
e,

fu
ro

se
m

id
e

Y
es

E
M

4
3

M
o

d
er

at
e

C
o

m
m

u
n

ic
at

in
g

h
y

d
ro

ce
p

h
al

u
s,

at
ax

ia
,

L
h

em
ip

ar
es

is
,

d
y

sa
rt

h
ri

a

A
m

o
x

ic
il

li
n

,
la

m
o

tr
ig

in
e,

ti
za

n
id

in
e,

p
ro

ch
lo

rp
er

a
zi

n
e

m
es

il
a

te
,

es
ci

ta
lo

p
ra

m
,

so
d

iu
m

al
g

in
at

e

N
o

F
M

5
9

S
ev

er
e

B
ra

in
st

em
in

fa
rc

t,
m

u
lt

ip
le

ce
re

b
ro

v
as

cu
la

r
ac

ci
d

en
ts

S
o

d
iu

m
v

al
p

ro
at

e,
as

p
ir

in
,

b
ic

a
lu

ta
m

id
e,

b
u

p
re

n
o

rp
h

in
e,

h
yo

sc
in

e,
fl

u
d

ro
co

rt
is

o
n

e
a

ce
ta

te
,

ip
ra

tr
o

p
iu

m
b

ro
m

id
e/

sa
lb

u
ta

m
o

l
su

lf
a

te
,

es
o

m
ep

ra
zo

le

Y
es

G
M

6
0

S
ev

er
e

M
u

lt
ip

le
sy

st
em

at
ro

p
h

y
P

a
ro

xe
ti

n
e,

ca
rb

id
o

p
a

/l
ev

o
d

o
p

a
,

fl
u

d
ro

co
rt

is
o

n
e

ac
et

at
e,

es
o

m
ep

ra
zo

le
,

as
p

ir
in

,
b

a
cl

o
fe

n
N

o

H
M

7
0

S
ev

er
e

In
te

ll
ec

tu
al

im
p

ai
rm

en
t

F
lu

d
ro

co
rt

is
o

n
e

a
ce

ta
te

,
fu

ro
se

m
id

e,
ci

ta
lo

p
ra

m
h

yd
ro

ch
lo

ri
d

e,
ra

m
ip

ri
l,

h
yo

sc
in

e,
d

es
lo

ra
ti

d
in

e,
p

ro
ch

lo
rp

er
a

zi
n

e
m

es
il

a
te

,
ci

p
ro

fl
o

x
ac

in
,

la
n

so
p

ra
zo

le
,

am
o

x
ic

il
li

n
,

b
u

d
es

o
n

id
e,

ip
ra

tr
o

p
iu

m
b

ro
m

id
e/

sa
lb

u
ta

m
o

l
su

lf
a

te

Y
es

I
F

3
0

M
il

d
-m

o
d

er
at

e
T

ra
u

m
at

ic
b

ra
in

in
ju

ry
S

er
tr

a
li

n
e,

so
d

iu
m

v
al

p
ro

at
e,

p
ro

p
ra

n
o

lo
l

h
y

d
ro

ch
lo

ri
d

e,

tr
a

zo
d

o
n

e
h

yd
ro

ch
lo

ri
d

e,
p

ro
ch

lo
rp

er
a

zi
n

e
m

es
il

a
te

N
o

;
ex

ce
ss

iv
e

sa
li

v
at

io
n

J
M

6
7

M
il

d
-m

o
d

er
at

e
M

u
lt

ip
le

ce
re

b
ro

v
as

cu
la

r
ac

ci
d

en
ts

H
yo

sc
in

e,
lo

ra
ze

p
a

m
,

ip
ra

tr
o

p
iu

m
b

ro
m

id
e/

sa
lb

u
ta

m
o

l
su

lf
a

te
N

o
;

ex
ce

ss
iv

e
sa

li
v

at
io

n

C
O

P
D

=
ch

ro
n

ic
o

b
st

ru
ct

iv
e

p
u

lm
o

n
ar

y
d

is
ea

se
a

D
O

S
S

ra
ti

n
g

sc
al

e
[2

1
]

b
It

al
ic

s
in

d
ic

at
es

th
o

se
m

ed
ic

at
io

n
s

th
at

h
av

e
x

er
o

st
o

m
ia

li
st

ed
as

a
si

d
e

ef
fe

ct

L. Gallagher, P. Naidoo: Effects of Prescription Drugs on Swallowing 163

123



T
a

b
le

A
S

y
st

em
s-

af
fe

ct
ed

ca
te

g
o

ri
sa

ti
o

n
:

in
fo

rm
at

io
n

co
m

p
il

ed
fr

o
m

re
le

v
an

t
re

so
u

rc
es

[1
5
,

1
6
]

D
ru

g
s

g
ro

u
p

s—

m
ai

n
sy

st
em

af
fe

ct
ed

E
ff

ec
t

o
n

sw
al

lo
w

in
g

sp
ec

ifi
ed

D
ry

m
o

u
th

;
o

th
er

o
ra

l-
st

ag
e

ef
fe

ct
s

T
as

te

d
is

tu
rb

an
ce

s

G
as

tr
o

in
te

st
in

al
ef

fe
ct

s
E

ff
ec

t
o

n
g

en
er

al
p

re
se

n
ta

ti
o

n
O

th
er

re
le

v
an

t
ef

fe
ct

s

C
ar

d
io

v
as

cu
la

r
D

ry
m

o
u

th
;

g
u

m

h
y

p
er

p
la

si
a

Y
R

Y
L

et
h

ar
g

y
;

fa
ti

g
u

e;
co

n
fu

si
o

n
;

m
y

al
g

ia
;

m
u

sc
u

la
r

cr
am

p
s

an
d

w
ea

k
n

es
s;

d
iz

zi
n

es
s;

p
er

ip
h

er
al

n
eu

ro
p

at
h

y
an

d
m

y
o

p
at

h
y

(u
su

al
ly

re
v

er
si

b
le

);
at

ax
ia

;

d
ep

re
ss

io
n

O

R
h

in
it

is
;

p
er

si
st

en
t

co
u

g
h

;

d
y

sp
n

ea
;

p
u

lm
o

n
ar

y
al

v
eo

li
ti

s,

p
n

eu
m

o
n

it
is

an
d

fi
b

ro
si

s;
ch

es
t

p
ai

n

P
sy

ch
ia

tr
ic

D
ry

m
o

u
th

;
in

cr
ea

se
d

sa
li

v
at

io
n

;
b

la
ck

to
n

g
u

e;
in

fl
am

m
at

io
n

o
f

to
n

g
u

e
an

d
m

o
u

th

‘‘
B

ad
ta

st
e’

’

in
m

o
u

th

Y
;

in
d

ig
es

ti
o

n
S

ed
at

io
n

;
tr

em
o

r;
ex

tr
ap

y
ra

m
id

al

sy
m

p
to

m
s;

m
o

v
em

en
t

d
is

o
rd

er
s

an
d

d
y

sk
in

es
ia

;
co

n
fu

si
o

n
;

at
ax

ia
;

m
u

sc
le

w
ea

k
n

es
s;

d
ep

re
ss

io
n

;
im

p
ai

re
d

co
n

ce
n

tr
at

io
n

C
o

u
g

h
in

g
;

in
cr

ea
se

d
(o

r

d
ec

re
as

ed
)

ap
p

et
it

e;
w

ei
g

h
t

g
ai

n

(o
r

lo
ss

);
ch

es
t

p
ai

n
R

;

re
sp

ir
at

o
ry

d
ep

re
ss

io
n

;
n

as
al

st
u

ffi
n

es
s;

rh
in

it
is

D
em

en
ti

a
tr

ea
tm

en
t

Y
D

iz
zi

n
es

s;
co

n
fu

si
o

n
;

fa
ti

g
u

e;

ag
it

at
io

n

L
o

ss
o

f
ap

p
et

it
e;

w
ei

g
h

lo
ss

R
es

p
ir

at
o

ry
D

ry
m

o
u

th
Y

F
;

in
cr

ea
se

d
ri

sk
o

f

g
as

tr
o

-e
so

p
h

ag
ea

l
re

fl
u

x

d
is

ea
se

(G
E

R
D

)
re

p
o

rt
ed

D
iz

zi
n

es
s;

tr
em

o
r;

se
d

at
io

n
;

p
sy

ch
o

m
o

to
r

im
p

ai
rm

en
t;

C
N

S

st
im

u
la

ti
o

n
;

d
eh

y
d

ra
ti

o
n

;

co
n

v
u

ls
io

n
s;

ar
th

ra
lg

ia
;

m
y

al
g

ia
;

d
ro

w
si

n
es

s

C
o

u
g

h
in

g
;

re
sp

ir
at

o
ry

d
ep

re
ss

io
n

in
se

n
si

ti
v

e
cl

ie
n

ts
;

u
p

p
er

re
sp

ir
at

o
ry

tr
ac

t
in

fe
ct

io
n

s;

d
y

sp
n

ea

G
as

tr
o

in
te

st
in

al
D

ry
m

o
u

th
Y

R
Y

;
p

h
ar

y
n

g
it

is
D

iz
zi

n
es

s,
in

so
m

n
ia

,
m

y
al

g
ia

,

ar
th

ra
lg

ia
;

d
ep

re
ss

io
n

,
ti

re
d

n
es

s;

co
n

fu
si

o
n

C
h

es
t

p
ai

n
;

w
ei

g
h

t
g

ai
n

;
co

u
g

h
;

si
n

u
si

ti
s;

rh
in

it
is

Y
=

y
es

,
Y

F
=

fr
eq

u
en

tl
y

re
p

o
rt

ed
,

Y
O

=
o

cc
as

io
n

al
ly

,
Y

R
=

ra
re

ly

A
p

p
en

d
ix

3

164 L. Gallagher, P. Naidoo: Effects of Prescription Drugs on Swallowing

123



T
a

b
le

B
P

ri
m

ar
y

ef
fe

ct
ca

te
g

o
ri

sa
ti

o
n

:
in

fo
rm

at
io

n
co

m
p

il
ed

fr
o

m
re

le
v

an
t

re
so

u
rc

es
[1

5
,

1
6
]

D
ru

g
s

g
ro

u
p

s—

m
ai

n
ef

fe
ct

o
f

d
ru

g

E
ff

ec
t

o
n

sw
al

lo
w

in
g

sp
ec

ifi
ed

D
ry

m
o

u
th

;
o

th
er

o
ra

l-
st

ag
e

ef
fe

ct
s

T
as

te
d

is
tu

rb
an

ce
s

G
as

tr
o

in
te

st
in

al
ef

fe
ct

s
E

ff
ec

t
o

n
g

en
er

al
p

re
se

n
ta

ti
o

n
O

th
er

re
le

v
an

t
ef

fe
ct

s

M
u

sc
le

re
la

x
an

t
D

ry
m

o
u

th
Y

D
ro

w
si

n
es

s;
fa

ti
g

u
e

A
n

ti
d

ia
b

et
ic

Y
Y

A
n

ti
m

al
ar

ia
l

Y
C

o
n

fu
si

o
n

V
is

u
al

d
is

tu
rb

an
ce

s

N
au

se
a/

v
er

ti
g

o
D

ry
m

o
u

th
D

ro
w

si
n

es
s;

fl
u

ct
u

at
in

g
co

n
sc

io
u

sn
es

s;
at

ax
ia

;

ti
re

d
n

es
s;

tr
em

o
r;

ex
tr

ap
y

ra
m

id
al

ef
fe

ct
s;

d
ep

re
ss

io
n

W
ei

g
h

t
g

ai
n

;
n

as
al

co
n

g
es

ti
o

n

H
y

p
n

o
ti

cs
Y

B
it

te
r/

m
et

al
li

c

ta
st

e

Y
R

D
ro

w
si

n
es

s
an

d
li

g
h

th
ea

d
ed

n
es

s;
co

n
fu

si
o

n
an

d

at
ax

ia
;

m
u

sc
le

w
ea

k
n

es
s;

am
n

es
ia

;
lo

ss
o

f

co
o

rd
in

at
io

n

A
n

ti
p

ar
k

in
so

n
is

m
D

ry
m

o
u

th
Y

Y
D

y
sk

in
es

ia
;

d
iz

zi
n

es
s;

d
ep

re
ss

io
n

;
ab

n
o

rm
al

in
v

o
lu

n
ta

ry
m

o
v

em
en

ts

A
n

o
re

x
ia

A
n

ti
ep

il
ep

sy
H

y
p

er
sa

li
v

at
io

n
in

in
fa

n
ts

;

sa
li

v
at

io
n

ch
an

g
es

;

g
in

g
iv

al
h

y
p

er
tr

o
p

h
y

an
d

te
n

d
er

n
es

s;
m

o
u

th
u

lc
er

s;

in
fl

am
ed

to
n

g
u

e
R

P
h

ar
y

n
g

it
is

C
o

n
fu

si
o

n
;

im
p

ai
re

d
co

n
ce

n
tr

at
io

n
;

ch
an

g
es

in

al
er

tn
es

s
le

v
el

s;
m

u
sc

le
h

y
p

o
to

n
ia

;

co
o

rd
in

at
io

n
d

is
tu

rb
an

ce
s;

tr
em

o
r;

re
v

er
si

b
le

ex
tr

ap
y

ra
m

id
al

sy
m

p
to

m
s;

re
v

er
si

b
le

d
em

en
ti

a
as

so
ci

at
ed

w
it

h
re

v
er

si
b

le
ce

re
b

ra
l

at
ro

p
h

y
;

am
n

es
ia

;
ar

th
ra

lg
ia

;
m

y
al

g
ia

;
at

ax
ia

D
y

sp
n

ea
;

co
u

g
h

in
g

;

lo
ss

o
f

ap
p

et
it

e;

w
ei

g
h

t
g

ai
n

C
o

rt
ic

o
st

er
o

id
s

Y
C

an
d

id
ia

si
s

E
so

p
h

ag
ea

l
u

lc
er

at
io

n

an
d

ca
n

d
id

ia
si

s

D
ep

re
ss

io
n

;
ti

re
d

n
es

s;
m

u
sc

le
w

as
ta

g
e;

m
u

sc
le

cr
am

p
s;

ar
th

ra
lg

ia
;

tr
em

o
r;

co
n

fu
si

o
n

;

p
ro

x
im

al
m

y
o

p
at

h
y

W
ei

g
h

t
g

ai
n

C
o

n
tr

ac
ep

ti
v

es
,

h
o

rm
o

n
es

D
ry

m
o

u
th

;
w

ea
k

n
es

s
in

fa
ci

al
m

u
sc

le
s

Y
F

at
ig

u
e;

d
ro

w
si

n
es

s;
d

iz
zi

n
es

s;
d

ep
re

ss
io

n
;

ar
th

ra
lg

ia
;

fu
ll

o
r

p
ar

ti
al

lo
ss

o
f

m
u

sc
le

co
n

tr
o

l

B
re

at
h

le
ss

n
es

s;
w

ei
g

h
t

ch
an

g
es

;
ch

es
t

p
ai

n
O

O
st

eo
p

o
ro

si
s

Y
G

lo
ss

it
is

R
Y

A
n

ti
m

u
sc

ar
in

ic
D

ry
m

o
u

th
Y

;
es

o
p

h
ag

it
is

D
iz

zi
n

es
s;

co
n

fu
si

o
n

C
h

es
t

p
ai

n

A
n

ti
b

io
ti

cs
Y

C
an

d
id

ia
si

s;
o

ra
l

u
lc

er
at

io
n

s

‘‘
B

ad
ta

st
e’

’
in

m
o

u
th

;
ta

st
e

d
is

tu
rb

an
ce

s

Y
;

es
o

p
h

ag
it

is
U

n
st

ea
d

y
g

ai
t

an
d

tr
em

o
r;

d
ro

w
si

n
es

s;
ar

th
ra

lg
ia

;

m
y

al
g

ia
;

ar
th

ra
lg

ia
;

m
u

sc
le

w
ea

k
n

es
s;

d
ep

re
ss

io
n

;
co

n
fu

si
o

n
;

C
N

S
to

x
ic

it
y

;

n
eu

ro
p

at
h

y
;

ex
tr

ap
y

ra
m

id
al

sy
m

p
to

m
s

D
y

sp
n

ea
;

ch
es

t
p

ai
n

;

p
n

eu
m

o
n

it
is

A
n

al
g

es
ia

Y
D

ry
m

o
u

th
Y

R
Y

D
ep

re
ss

io
n

;
d

ro
w

si
n

es
s;

co
n

fu
si

o
n

;
m

y
al

g
ia

,
an

d

m
u

sc
le

w
ea

k
n

es
s

A
lv

eo
li

ti
s,

d
y

sp
n

ea
;

re
sp

ir
at

o
ry

d
ep

re
ss

io
n

;
ch

es
t

p
ai

n
;

b
lu

rr
ed

v
is

io
n

A
n

ti
sp

as
ti

ci
ty

Y
‘‘

P
in

s
an

d
n

ee
d

le
s’

’
ar

o
u

n
d

m
o

u
th

;
d

ry
m

o
u

th
;

p
o

o
li

n
g

o
f

sa
li

v
a

Y
G

en
er

al
is

ed
m

u
sc

le
w

ea
k

n
es

s;
d

ro
w

si
n

es
s;

d
ep

re
ss

io
n

C
N

S
=

ce
n

tr
al

n
er

v
o

u
s

sy
st

em

Y
=

y
es

,
Y

F
=

fr
eq

u
en

tl
y

re
p

o
rt

ed
,

Y
O

=
o

cc
as

io
n

al
ly

,
Y

R
=

ra
re

ly

L. Gallagher, P. Naidoo: Effects of Prescription Drugs on Swallowing 165

123



References

1. Logemann J. Evaluation and treatment of swallowing disorders.

2nd ed. Austin, TX: Pro-Ed; 1998.

2. Monte FS, da Silva-Junior FP, Braga-Neto P, Nobre e Souza MA,

de Bruin VM. Swallowing abnormalities and dyskinesia in Par-

kinson’s disease. Mov Disord. 2004;20(4):457–62.

3. Fonda D, Schwartz J, Clinnick S. Parkinsonian medication one

hour before meals improves symptomatic swallowing: a case

study. Dysphagia. 1995;10:165–6.

4. American Speech-Language-Hearing Association. Guidelines for

speech-language pathologists performing videofluoroscopic

swallowing studies. ASHA Suppl. 2004;24:77–92.

5. Yorkston KM, Miller RM, Strand EA. Management of speech

and swallowing in degenerative diseases. 2nd ed. Austin, TX:

Pro-Ed; 2004.

6. Ruschena D, Mullen PE, Palmer S, Burgess P, Cordner SM,

Drummer OH, et al. Choking deaths: the role of antipsychotic

medication. Br J Psychiatry. 2003;183:446–58.

7. Stewart JT. Dysphagia associated with risperidone therapy.

Dysphagia. 2003;18:274–5.

8. Beers MH. Explicit criteria for determining potentially inappro-

priate medication use by the elderly: an update. Arch Intern Med.

1997;157:1531–36.

9. Cardieux RJ. Drug interaction in the elderly. How multiple drug use

increases risk exponentially. Postgrad Med. 1989;86(8):179–86.

10. Stoschus D, Allescher H-D. Drug-induced dysphagia. Dysphagia.

1999;8:154–9.

11. Carl LL, Johnson PR. Drugs and dysphagia: how medications can

affect eating and swallowing. 1st ed. Austin, TX: Pro-Ed; 2006.

12. Mattes RD, Cowart BJ, Schiavo MA, Arnold C, Garrison B, Kare

MR, et al. Dietary evaluation of patients with smell and/or taste

disorders. Am J Clin Nutr. 1990;51:233–40.

13. Royal College of Speech and Language Therapists (RSCLT).

Dysphagia. In: Communicating quality 3. 3rd ed. London:

RCSLT, 2006, pp 319–321.

14. Royal College of Speech and Language Therapists (RCSLT).

Disorders of feeding, eating, drinking and swallowing. In: Clin-

ical guidelines. 2nd ed. Oxon: Speechmark, 2005, pp 63–71.

15. Parfitt K (ed). Martindale: the complete drug reference. 32nd ed.

London: Pharmaceutical Press, 1999.

16. Medicines Information Project, Electronic Medicines Compen-

dium. Available at http://emc.medicines.org.uk. Accessed on 8–

31 August 2006.

17. Bartels C. Helping patients with dry mouth. Oral Cancer Foun-

dation website. Available at http://www.oralcancerfoundation.org

. Accessed 31 October 2006.

18. Steinberg S, Steinberg A, Xerostomia. University of Chicago

website. Available at http://www.uic.edu. Accessed on 1

November 2006.

19. National Institute of Dental and Craniofacial Research, Dry

mouth. Available at http://www.nidcr.nih.gov. Accessed on 11

August 2006.

20. Loesche WJ, Bromberg J, Terpenning MS, Bretz WA, Domin-

guez BL, Grossman NS, et al. Xerostomia, xerogenic medications

and food avoidances in selected geriatric groups. J Am Geriatr

Soc. 1995;43(4):401–7.

21. O’Neil KH, Purdy M, Falk J, Gallo L. The dysphagia outcome

and severity scale. Dysphagia. 1999;14(3):139–45.

22. American Academy of Otolaryngology–Head and Neck Surgery.

Effects of medication on voice. Available at http://www.entnet.org.

Accessed on 31 August 2006.

Louise Gallagher MSc, BSc

Premi Naidoo BSp & HTh, MSp Path, HED, DHRM

166 L. Gallagher, P. Naidoo: Effects of Prescription Drugs on Swallowing

123

http://emc.medicines.org.uk
http://www.oralcancerfoundation.org
http://www.uic.edu
http://www.nidcr.nih.gov
http://www.entnet.org

	Prescription Drugs and Their Effects on Swallowing
	Abstract
	Methodology
	Results and Discussion
	Conclusions
	Acknowledgments
	Appendices
	Appendix 3
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


