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Objectives: There have been many studies on swallowing-related quality of life; however,
few studies have looked at a homogenous subject group or the influential factors in detail.
Thus, this study aimed to analyze key factors of swallowing-related quality of life in stroke
patients. Methods: Forty-five stroke patients answered the Dysphagia Handicap Index
(DHI). The relationship between the DHI and demographic information, post-stroke condi-
tion, and swallowing-related index was examined. The key factors affecting the DHI were
analyzed by stepwise multiple regression analysis. Results: The average DHI of stroke pa-
tients was higher than that of normal groups reported by previous studies. In subscale, the
functional and physical score were higher than the emotional score. The DHI of stroke pa-
tients showed significant correlation with the post-onset time, the Korean Mini Mental
State Examination (K-MMSE), the National Institutes of Health Stroke Scale (NIHSS), the Ge-
riatric Depression Scale (GDS), the Penetration Aspiration Scale (PAS), the Functional Dys-
phagia Scale (FDS), and the American Speech-Language-Hearing Association National
Outcomes Measurements System swallowing scale (ASHA NOMS). Among the swallowing-
related factors, FDS and PAS were the most influential factors, accounting for 66.3% of the
DHI. When dealing with FDS sub-items, ‘pharyngeal transit time; ‘bolus formation; ‘coating
of pharyngeal wall after swallow’ showed the most influence, accounting for 60.2% of the
DHI. Conclusion: The swallowing-related quality of life in stroke patients declined due to
dysphagia. Swallowing functions significantly affected stroke patients’ swallowing-related
quality of life, and swallowing problems in the pharyngeal phase had more impact than
those in the oral phase.

Keywords: Swallowing disorder, Dysphagia, Dysphagia Handicap Index (DHI), Stroke, Qual-
ity of life, VFSS, PAS, FDS, ASHA NOMS
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ified Barthel Index, MBI)+= B+ 35.11 + 24.686 7], 7|52 X3 %]
Z>(Functional Ambulation Classification, FAC)*= ¥+ .76 + 1.090

A4 A (videofluoroscopic swallowing study,

Table 1. Demographic information of the stroke patients (N=45)

Variable N (%)
Gender

Male 35(77.8)

Female 10(22.2)
Age

Young 25(55.6)

Elderly 20 (44.4)
Diagnosis

Hemorrhage 12(26.7)

Infarction 33(73.3)
Lesion

Supratentorial 28(62.2)

Infratentorial 17(37.8)

Left 17(37.8)

Right 18(40.0)

Both 10(22.2)
Post-onset time (mo)

<3 31(68.9)

>3 14(31.1)
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Table 2. Post-stroke condition and swallowing function of the stroke patients

Variable Mean+ SD (range)

Post-stroke condition

K-MMSE 23.00+5580(13-30)
NIHSS 791+6.134(0-23)
MBI 35.11+24.686 (0-97)
FAC 76+1.090 (0-5)
GDS 11.76+8.488 (0-29)
Swallowing function

PAS 369+2618(1-8)
FDS 35.47+12.952(18-79)
ASHA-NOMS 5.22+1.906 (1-7)

K-MMSE = Korean Mini-Mental State Examination; NIHSS=National Institutes of
Health Stroke Scale; MBI=Modified Barthel Index; FAC=Functional Ambulation
Classification; GDS = Geriatric Depression Scale; ASHA-NOMS = American Speech-
Language-Hearing Association National Outcomes Measurements System swal-
lowing scale.
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Table 3. Dysphagia Handicap Index score of the stroke patients

Mean+SD (range)

Total 21.42+18.43(0-68)
Subscale
Physical 8.18+6.10(0-24)
Functional 8.18+8.53(0-32)
Emotional 5.07+6.25(0-22)
Severity 2.78+1.70(1-6)
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Table 4. Dysphagia Handicap Index score by demographic information

Table 6. Dysphagia Handicap Index score by post-stroke condition

Variable Mean+SD (range)  Test statistic ~ p-value Variable N Mean+SD  Test statistic p-value
Gender K-MMSE 2.780 073

Male 23.49+19.676 1422 162 Normal 24 18.17+17.514

Female 14.20+11.094 Mild 8 15.50+22.006
Age Moderate 13 31.08+15.135

Young 24.72+20.687 1.355 183 NIHSS 5.722 126

Elderly 17.30+£14.615 Normal 5 12.40+8.989
Diagnosis Mild 12 19.33+£22.809

Hemorrhage 28.17+22.032 1.502 141 Moderate 21 18.76+£11.480

Infarction 18.97 £16.637 Moderate—severe and over 7 39.43+23.74
Lesion MBI 1.635 196

Supra-tentorial 17.36+14.657 -1.774 088 Total 17 26.94+17.876

Infra-tentorial 28.12+22.243 Severe 15 18.13+£17.558

Left 21.41+21.057 701 502 Moderate 10 13.80+14.528

Right 18.33+10.432 Mild or less 3 3200+31.749

Both 27.00+24.752 FAC 802 427
Post-onset time (mo) Dependent 4 20.73+17.719

<3 15.35+12.800 -3.075** 007 Independent 41 28.50+26.851

>3 34.86+22.115 GDS 4.544* 016
< 01, Normal 25 17.28+17.213

Mild 10 17.40+12.929
Moderate and over 10 35.80+20.187

Table 5. Correlations between Dysphagia Handicap Index and demographic
information

Variable Coefficient p-value
Gender -212 162
Age 044 776
Diagnosis -223 141
Lesion

Supar/infra 286 057

Left/right 002 992
Post-onset time 495 001
**p< 01.

Zxof w2 DHI Hpe SAH 02 ool Ao Holx
(p>.05) (Table 4). #8717t 37)E o] wHd7] Akt w4371
B}t v]sj DHI 347} =29k

w2 % 220 QA B4 F 9971713 DHI 4k 58
o] TS HOLHp< 01, A, 17, I, Wt DHI
Mook Rolet JUAE Wl 5krhp>.05) (Table 5). %,
¥7]7k0] 4% DHI 471 o & A0 2 Upehite,

82
ox 3%
O,

= AMEHRQLDHI ZHe| A

Z 5 Ao Bt 2| 3F 5 S8 F(GDS)ol| ©E DHI 3
TE BAAC R o3t 2}olE B2 (p<.05), YA 715(K-
MMSE), &% & %25 (NIHSS), QAPHE 52 5:32(MBI),
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K-MMSE=Korean Mini-Mental State Examination; NIHSS=National Institutes of
Health Stroke Scale; MBI=Modified Barthel Index; FAC=Functional Ambulation
Classification; GDS = Geriatric Depression Scale.

*p<.05.

Table 7. Correlation between DHI and post-stroke condition

Variable Coefficient p-value
K-MMSE -324% 030
NIHSS A400%* 007
MBI -.067 660
FAC 257 088
GDS 312* 037

DHI=Dysphagia Handicap Index; K-MMSE=Korean Mini-Mental State Examina-
tion; NIHSS = National Institutes of Health Stroke Scale; MBI=Modified Barthel In-
dex; FAC=Functional Ambulation Classification; GDS = Geriatric Depression Scale.
*p<.05, **p< .01.

13 7]-5(FAC)o]| w2 DHI = 6A1 2 0. 2 fofgt Aol & B
2] QkSHTH(p>.05) (Table 6). 9-& F:320] F1= o]4Fel FAh#-&
G2 7 g DHI A7 30tk
defoll et A 5 HES T S5 E(NIHSS) X 5
£ $>Z(GDS)2 DHI 84=9} 2]t o] A7} 919, <1
A] 715 (K-MMSE)-> DHI 3 4>2} -5-01 31 3-9] A HHA| 7} A ATt
(p<.01). ¥Fel AAYE F2+ S (MBI) Y 23 7] 5(FAC)S
DHI =} 50131 A TaA7F YehA] ¢hSItH(Table 7). 5, &

[¢]
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SN w4, Sl Tl s, 2EEkes FhofEo] ulE DHI {4
A7) 2 X|Eet DHI ZHe| A = oY% Aol 5 HolA] RRUTH(p>.05) (Table 8). FDS o} o=
PASE 7HE &5 9 52, FDSE SA4H s w4, S4F0]  F T 4k S Be gV e 248 Byl v o
B, 77 o1, 7 ol B AL AP B Y T, AR ol R g u Algisky B abolglk
Table 8. Dysphagia Handicap Index score by swallowing-related index
Variable N Mean+SD Test statistic p-value
PAS 9.980%** .000
Normal 10 9.20+6.941
Penetration 23 18.35+17.020
Aspiration 12 37.50+17.376
FDS
Lip closure -3.707** 001
Normal 43 19.49+16.383
Abnormal 2 63.00+7.0710
Bolus formation -4.346%** .000
Normal 36 16.39+15.298
Abnormal 9 4156+ 16.546
Residue in oral cavity -3.196** 003
Normal 40 18.60+15.937
Abnormal 5 44.00+23.281
Oral transit time -3.388** 002
Normal 27 14.59+14.388
Abnormal 18 31.67+19.418
Laryngeal elevation and epiglottic closure -1.523 135
Normal 3 6.00+4.000
Abnormal 42 22.52+18574
Residue in valleculae -1.209 233
Normal 6 13.00+£8.8320
Abnormal 39 22.72+19.235
Residue in pyriform sinuses -1.558 127
Normal 15 15.47 £17.800
Abnormal 30 24.40+18.296
Coating of pharyngeal wall after swallow -3.338** .002
Normal 40 18.50+15.979
Abnormal B 44.80+21.845
Pharyngeal transit time -3.722%* 001
Normal 30 14.47 +13,459
Abnormal 15 3533+19.518
ASHA NOMS 16.170%** .000
Tube feeding 4 45.00+21.260
Restricted diet 24 26.17+17.820
General diet 17 9.18+7.780

PAS =Penetration Aspiration Scale; FDS = Functional Dysphagia Scale; ASHA-NOMS = American Speech-Language-Hearing Association National Outcomes Measurements
System swallowing scale.
**p<.01,***p<.001.
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Table 9. Correlation between DHI and swallowing function

Variable Coefficient p-value
Penetration and aspiration level (PAS) B0T*** .000
Functional dysphagia level (FDS) 755%*% .000
Lip closure A97** 001
Bolus formation 598*** .000
Residue in oral cavity 438** 003
Oral transit time A459** .002
Laryngeal elevation and epiglottic closure 226 135
Residue in valleculae A40** .002
Residue in pyriform sinuses 322% 031
Coating of pharyngeal wall after swallow 4547 002
Pharyngeal transit time bAg*** .000
Dietary level (ASHA NOMS) - 581 .000

DHI=Dysphagia Handicap Index; PAS =Penetration Aspiration Scale; FDS = Functional
Dysphagia Scale; ASHA-NOMS = American Speech-Language-Hearing Association
National Outcomes Measurements System swallowing scale.

*p<.05, **p<.01, ***p<.001.

Table 10. Multiple regression analysis of swallowing-related factors

£ ke B4 W 245 Wehick DHIE47H ke 949
8, &-AIgo] WA, T Aol A F QR 319, 774 9 ol
O ARk M4 ke A ko] B3] DHI 47} 9t
3 |77 Alo] 8 Ak Alo] A5k A4} Alo] gk} DHI 34
7hgle

AR 791 A9} DHI 7k AR A3} 345 9 891 4
(PAS), 71'5-24] 43170l A=(FDS), 4]o] THA|(ASHA NOMS)+=
5 DHI 42} 5 2]3H AR S BSEH(p < 001) (Table 9). 3

HE
o
—n
|,
=
i)
2
i
N
1o
ok

Variable B SE t p-value Remark
Model 1 FDS 1.074 142 755 7.549%** .000 R?= 570
Adj R?= 560
F=56.988
p<.001
VIF=1.000
Model 2 FDS .867 141 609 B.141*** .000 R?=.663
PAS 2384 698 339 3415% 001 Adj Rt= 647
F=41.391
p<.001
VIF=1.228
FDS=Functional Dysphagia Scale; PAS =Penetration Aspiration Scale.
**p< 01, ***p<.001.
Table 11. Multiple regression analysis of VFSS findings
Variable B B t p-value Remark
Model 1 Bolus formation 5.867 1.199 598 48927 .000 R?=.358
AdjR?=.343
F=23.930
p<.001
VIF=1.000
Model 2 Bolus formation 4759 1.106 485 4.305%** .000 R?= 508
Pharyngeal transit time 3.908 1.089 404 3.589** 001 Adj R*= 485
F=21.712
p<.001
VIF=1.085
Model 3 Bolus formation 3814 1.053 389 3.624* 001 R?= 602
Pharyngeal transit time 4013 993 415 4.043*** .000 Adj R’= 572
Coating of pharyngeal wall after swallow 1852 508 319 3,096 004 F ;3003?0

VIF=1.086-1.184

VFSS =videofluorascopic swallowing study.
**p<.01,***p<.001.
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