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Objectives: Since swallowing function deteriorates with aging, it is crucial to examine the
elderly’s perception of their swallowing function and quality of life-swallowing. The purpose
of this study was to establish the concurrent validity of the Swallowing Monitoring & As-
sessment Protocol (SMAP) and the Korean-Dysphagia Handicap Index (K-DHI). Methods:
The results of the one-on-one survey via paper-pencil or mobile format presented to 91
older adults (men 20, women 71; mean age, 78+ 6.47 years) among 579 participants re-
cruited from the 16 senior welfare or senior community centers were analyzed. Individual
responses were converted into scores and Pearson correlation and Spearman rank order
statistical analyses were done via the IBM SPSS Statistics version 25. Results: There was a
strong correlation (r=.825, p <.01) between the overall scores of the SMAP and the K-DHI.
Analysis of rank ordered data of response frequency of the 13 items with similar contents
in two evaluation tools also revealed a moderate correlation (r=.655, p <.05). ltems related
with ‘dry mouth’ ranked as the first complaint in both evaluation tools. Also, ‘choking’ and
‘coughing’ on liquids or water was ranked third (SMAP) and second (K-DHI) complaints, re-

spectively, in both evaluation tools. Conclusion: It should be recognized that some swal-
lowing problems observed in older adults may be a consequence of ‘ageing’ rather than
features of disorder; per se.

Keywords: Deglutition, Aged, Questionnaires, Dysphagia Handicap Index (DHI), Swallow-
ing Monitoring & Assessment Protocol (SMAP), Concurrent validity
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Figure 1. Flowchart of participant inclusion and exclusion to the study.
SMAP= Swallowing Monitoring & Assessment Protocol; K-DHI=Korean-Dys-
phagia Handicap Index; Qol = quality of life; PD=Parkinson'’s disease.

https://doi.org/10.12963/csd.19599

K-DHI done
Participants excluded (N=447): Table 1. Participants’ characteristics (N=91)
B E— no subjective swallowing
complaints Variables Value
SMAP (QoL-swallowing) done Gender
(N=132)
Participants excluded (N =41): Men 20
l4> neurologic disease Women 7
(e.g., stroke, PD) Age (yr) 78.00+6.47 (65-91)
Participants included in analysis Education (yr) 8.24+4.87(0-16)
N=91 p——
( ) K-MMSE 25.92+3.50(14-30)
GDS 6.16+4.09(0-15)

Values are presented as number or mean+ SD (range).
K-MMSE = Korean Mini-Mental State Examination; GDS = Geriatric Depression Scale.
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Swallowing & Life Style
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Figure 2. Examples of application screen of the Swallowing Monitoring & Assessment Protocol: (A) title screen and (B) questionnaire screen.

Table 2. Results of the SMAP and the K-DHI scores (N=91)

Table 3. Pearson correlation coefficient between the SMAP and the K-DHI

Tools Value

K-DHI total score

SMAP score 19.89+18.51(0-83)
K-DHI total score 17.08+18.90 (0-90)

Values are presented as mean+ SD (range).
SMAP=Swallowing Monitoring & Assessment Protocol; K-DHI = Korean-Dyspha-
gia Handicap Index.
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SMAP score 825%**

SMAP=Swallowing Monitoring & Assessment Protocol; K-DHI=Korean-Dyspha-
gia Handicap Index.

***p<.001.
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Table 4. Rank order of selected 13 items of the SMAP and the K-DHI with similar contents

[tem # Rank Descriptions
SMAP F3 1 My mouth is usually dry or | feel thirsty.
F4 2 There has been a decrease in the amount of food | eat.
F16 3 I choke on water or liquid. (I have problems with swallowing water or liquid.)
F5 5 It takes longer to eat at home than before.
F11 10 It is hard to swallow pills.
QF 13 | eat smaller meals due to swallowing problems.
QF1 15 | feel less pleasure from eating due to my swallowing problems.
QF3 17 | cannot eat properly due to my swallowing problems.
QE5 19 | feel upset due to my swallowing problems.
QP1 20 I lost weight due to my swallowing problems.
QE4 24 | feel depressed due to my swallowing problems.
QE3 26 I avoid eating out with others due to my swallowing problems.
QE2 27 I avoid going out due to my swallowing problems.
K-DHI 3P 1 My mouth is dry.
7F 10 | eat less because of my swallowing problem.
1P 2 | cough when | drink liquids
3F 3 It takes me longer to eat a meal than it used to.
7P 20 | choke when | take my medication.
4F 8 | eat smaller meals more often due to my swallowing problem.
3E 5 | don’t enjoy eating as much as | used to.
1F 7 | avoid some foods because of my swallowing problem.
6E 12 I avoid eating because of my swallowing problem.
5P 23 I've lost weight because of my swallowing problem.
2E 17 | feel depressed because | can't eat what | want.
1E 15 I'm embarrassed to eat in public.
5F 21 I don't socialize as much due to my swallowing problem.

SMAP = Swallowing Monitoring & Assessment Protocol; K-DHI=Korean-Dysphagia Handicap Index; F=functional; QP = quality-of-life physical; QF = quality-of-life functional;
QE = quality-of-life emational; P=physical; E=emotional.
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Appendix 1. Rank order of individual items of the SMAP based on responses with swallowing problems
Frequency of responses
Rank SMAP ltems
Yes No

1 F3 My mouth is usually dry or | feel thirsty. 79 12

2 F4 There has been decreased in the amount of food | eat. 73 18

3 F16 | choke on water or liquid. (I have problems with swallowing water or liquid.) 61 30

4 F12 It is hard to eat dry food (e.g., biscuits, crackers). 57 34

5 F5 It takes longer to eat at home than before. 50 4

6 F18 My voice has changed compared to the past. 50 41

7 F17 My pronunciation has become sloppier than before. 47 44

8 F9 It is hard to chew food. 45 46

9 Qr2 It takes more time to eat due to my swallowing problems. 43 48
10 F11 [t is hard to swallow pills. 42 49
1 F10 Some food remains under my tongue after eating. 4 50
12 F1 It is hard to breathe. 38 53
13 QF | eat smaller meals due to swallowing problems. 37 54
14 F6 | spill food as | put it in my mouth. 35 56
15 0F1 | feel less pleasure from eating due to my swallowing problems. 34 57
16 QF6 | feel stressed due to my swallowing problems. 32 59
17 QF3 | cannot eat properly due to my swallowing problems. 31 60
18 F13 My throat hurts when | swallow food. 29 62
19 QF5 | feel upset due to my swallowing problems. 28 63
20 F7 Some food spills out of my mouth while | chew. 26 65
20 QP1 | lost weight due to my swallowing problems. 26 65
22 F8 | spill when | drink water from a cup 24 67
23 F15 It is hard to swallow water or liquid. 24 67
24 QE4 | feel depressed due to my swallowing problems. 22 69
25 F2 | get out of breath when | eat. 21 70
26 QE3 | avoid eating out with others due to my swallowing problems. 21 70
27 F14 Water or food comes out of my nose. 18 73
27 (0] | avoid going out due to my swallowing problems. 18 73

SMAP = Swallowing Monitoring & Assessment Protocol; F=functional; QP = quality-of-life physical; QF = quality-of-life functional; QE = quality-of-life emotional.
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Appendix 2. Rank order of individual items of the K-DHI based on responses with swallowing problems

Frequency of responses

Rank K-DHI ltems
Yes No
1 3P My mouth is dry. 66 25
2 1P | cough when | drink liquids. 51 40
3 3F It takes me longer to eat a meal than it used to. 49 42
4 4p I need to drink fluids to wash food down. 48 43
5 3E I don't enjoy eating as much as | used to. 35 56
6 2P | cough when | eat solid food. 31 60
7 1F | avoid some foods because of my swallowing problem. 30 61
8 aF | eat smaller meals more often due to my swallowing problem. 29 62
9 6P | have to swallow again before food will go down. 29 62
10 7F | eat less because of my swallowing problem. 23 68
1 5E | feel handicapped because of my swallowing problem. 20 il
12 6F | avoid eating because of my swallowing problem. 19 72
12 6E | get angry at myself because of my swallowing problem. 19 72
12 9P | cough up food after | swallow. 19 72
15 2F | have changed the way | swallow to make it easier to eat. 18 73
15 1E I'm embarrassed to eat in public. 18 73
17 2E | feel depressed because | can't eat what | want. 17 74
17 4E | am nervous because of my swallowing problem. 17 74
17 9F I've changed my diet due to my swallowing problem. 17 74
20 7P | choke when | take my medication. 15 76
21 5F | don't socialize as much due to my swallowing problem. 14 77
22 8P | feel a strangling sensation when | swallow. 13 78
23 5P I've lost weight because of my swallowing problem. " 80
24 7E I'm afraid that I'll choke and stop breathing because of my swallowing problem. 10 81
25 8F | must eat another way (e.g., feeding tube) because of my swallowing problem. 3 88

K-DHI=Korean-Dysphagia Handicap Index; F="functional; P=physical; E=emational.
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