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Table 1

Patients' background characteristics in the crude population and inverse probability of the treatment weighted model.

Crude population IPTW model
All(n=331) EOI(n=214) NPO(n=117) Effectsize (p value) EOI(n=300) NPO (n=327) Effect size (p value)

Age, years (SD) 85.7(7.7) 86.0 (7.5) 85.3 (8.0) 0.04 (0.964) 85.7 (7.7) 85.6 (7.9) 0.01 (0.919)
Sex, no. (%)

Male 165 (49.8) 100 (46.7) 65(55.6)  0.08 (0.136) 149 (49.7) 164 (50.2) 0.01 (0.936)

Female 166 (50.2) 114 (53.3) 52 (44.4) 151 (50.3) 163 (49.8)
BMI, mean (SD), kg/m? 19.8 (3.5) 20.0 (3.4) 19.4 (3.6) 0.09 (0.092) 19.7 (34) 19.5 (3.9) 0.03 (0.473)
WBC, mean (SD),/mm? 11 046 (5875) 10, 171 (4934) 12,645 (7034) 0.20 (<0.001) 10, 886 (5358) 11, 055 (5342) 0.02 (0.692)
CRP, mean (SD), mg/dL .3 (6.5) 9(6.2) 10.0 (7.0) 0.08 (0.139) 4 (6.4) .3 (7.1) 0.01 (0.813)
BUN, mean (SD), mg/dL 23 3 (13.9) 22 2 (12.1) 25.5(16.5)  0.11(0.039) 22 7 (12.5) 23 O (13.2) 0.02 (0.723)
Alb, mean (SD), g/dL .1(0.6) .2(0.5) 2.9(0.6) 0.25 (<0.001) .1(0.6) .1(0.5) <0.01 (0.968)
Hb, mean (SD), g/dL 11 6 (1.9) ]1 6( 9) 11.7 (2.0) 0.03 (0.633) 11 5 (1.8) 11 5( 1) 0.01 (0.848)
TLC, mean (SD), /mm? 1339 (3034) 1194 (735) 1605 (5009)  0.06 (0.239) 1217 (783) 1310 (3057) 0.02 (0.607)
BT, mean (SD), °C 37.5(0.8) 37.5(0.8) 37.5(0.8) 0.01 (0.938) 37.5(0.8) 37.5(0.8) 0.02 (0.674)
Systolic blood pressure, 124 (17) 125 (17) 121 (17) 0.12 (0.036) 123 (18) 124 (17) 0.01 (0.855)

mean (SD), mmHg
Consciousness, no. (%)

Normal 312 (94.3) 205 (95.8) 107 (91.5)  0.09 (0.137) 286 (95.3) 311 (95.1) 0.01 (1.000)

Confused 19 (5.7) 9(4.2) 10 (8.5) 14 (4.7) 16 (4.9)
Denture, no. (%)

Did not use 49 (14.8) 38(17.8) 11 (94) 0.11 (0.051) 49 (16.3) 51 (15.6) 0.01 (0.828)

Used 282 (85.2) 176 (82.2) 106 (90.6) 251 (83.7) 276 (84.4)
Initial antibacterial agent, no. (%)

B-Lactamase inhibitor combined 154 (46.5) 96 (44.9) 58 (49.6)  0.21(0.001) 144 (48.0) 162 (49.5) 0.04 (0.564)

with penicillins

Cephalosporins 83 (25.1) 67 (31.3) 16 (13.7) 71 (23.7) 66 (20.2)

Others 94 (28.4) 51(23.8) 43 (36.8) 85(28.3) 99 (30.3)
Oxygen administration to maintain SpO, > 90%, no. (%)

Room air 204 (61.6) 150 (70.1) 54 (46.2)  0.24(<0.001) 183 (61.0) 198 (60.6) 0.01 (0.935)

0 administration 127 (38.4) 64 (29.9) 63 (53.8) 117 (39.0) 129 (39.4)



Table 1

Patients' background characteristics in the crude population and inverse probability of the treatment weighted model.

Crude population IPTW model
All(n=331) EOI(n=214) NPO(n=117) Effectsize (p value) EOI(n=300) NPO (n=327) Effect size (p value)
Reason for aspiration, no. (%)
Stroke 119 (36.0) 74 (34.6) 45 (38.5)  0.21(0.002) 113 (37.7) 134 (41.0) 0.05 (0.664)
Neuromuscular disease 20 (6.0) 8(3.7) 12 (10.3) 20 (6.7) 18 (5.5)
Dementia 115 (34.7) 70(32.7) 45 (38.5) 97 (32.3) 94 (28.7)
Others 77 (23.3) 62 (29.0) 15 (12.8) 70 (23.3) 81 (24.8)
FOIS, no. (%)
Level 2 1(0.3) 0(0.0) 1(0.9) 0.14(0.273) 0(0.0) 2(0.6) 0.08 (0.564)
Level 3 2(0.6) 1(0.5) 1(0.9) 2(0.7) 2(0.6)
Level 4 47 (14.2) 25(11.7) 22 (18.8) 36 (12.0) 48 (14.7)
Level 5 109 (32.9) 69 (32.2) 40 (34.2) 101 (33.7) 113 (34.6)
Level 6 169 (51.1) 117 (54.7) 52 (44.4) 159 (53.0) 158 (48.3)
Level 7 3(0.9) 2(0.9) 1(0.9) 2(0.7) 4(1.2)
Risk factors for HCAP, no. (%)
- 171 (51.7) 121 (56.5) 50(42.7)  0.13(0.021) 155 (51.7) 182 (55.7) 0.04 (0.336)
+ 160 (48.3) 93 (43.5) 67 (57.3) 145 (48.3) 145 (44.3)
Severity score, no. (%)
0 8(24) 6(2.8) 2(1.7) 0.20 (0.010) 10 (3.3) 12 (3.7) 0.03 (0.955)
1 108 (32.6) 78 (36.4) 30 (25.6) 93 (31.0) 108 (33.0)
2 140 (42.3) 93 (43.5) 47 (40.2) 130 (43.3) 141 (43.1)
3 CURB-GS 62 (18.7) 33(15.4) 29 (24.8) 56 (18.7) 54 (16.5)
4 13 (3.9) 4(1.9) 9(7.7) 11 (3.7) 12 (3.7)
5 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Severity score average, mean (SD) 1.9(0.9) 1.8 (0.8) 2.1(0.9) 0.26 (0.001) 1.9(0.9) 1.8 (0.9) 0.03 (0.460)

The patients' backgrounds and parameters obtained at hospital admission were very similar in the IPTW model, although differences were seen in the crude model. Ab-
breviations: IPTW, inverse probability of treatment weighted; EOI, early oral intake; NPO, nil per os; BMI, body mass index; WBC, white blood cell; CRP, C-reactive protein;
BUN, blood urea nitrogen; Alb, albumin; Hb, hemoglobin; TLC, total lymphocyte count; BT, body temperature; SpO,, percutaneous oxygen saturation; FOIS, functional oral
intake scale; HCAP, healthcare-associated pneumonia.
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2.4. Statistical analysis

Since this was a retrospective longitudinal study, patients were
not randomized; therefore, the EOI and NPO groups may differ in
variables influencing disease progression and swallowing ability,
such as disease severity and comorbidity. We created inverse
probability of treatment weighted (IPTW) models [15] using a
propensity score to control and adjust for the patients' backgrounds
and confounders at the time of admission. The propensity score
was the predictive probability for groupings calculated in each case
by a logistic regression model including 18 independent variables
determined at admission. The IPTW model, also known as a mar-
ginal structure model, was a standardized model weighted by the
inverse propensity score against the actual grouping. It is a ho-
moscedastic model adjusting for many factors without missing
cases in group comparisons, even among data with different dis-
tributions and values [16].
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Table 1

Patients' background characteristics in the crude population and inverse probability of the tr d model.
Crude population IPTW model
All(n=331) EOI(n=214) NPO(n=117) Effect size (p value) EOI(n=300) NPO (n=327) Effect size (p value)
Age, years (SD) 85.7(7.7) 86.0(7.5) 85.3 (8.0) 0.04 (0.964) 85.7 (7.7) 85.6 (7.9) 0.01 (0.919)
Sex, no. (%)
Male 165 (49.8) 100 (46.7) 65(55.6)  0.08 (0.136) 149 (49.7) 164 (50.2) 0.01 (0.936)
Female 166 (50.2) 114 (53.3) 52 (44.4) 151 (50.3) 163 (49.8)
BMI, mean (SD), kg/m? 19.8 (3.5) 20.0 (3.4) 194 (3 6) 0.09 (0.092) 19.7 (34) 19.5(3.9) 0.03 (0.473)
WBC, mean (SD),/mm? 11, 046 (5875) 10, 171 (4934) 12,645(7034) 0.20(<0.001) 10,886 (5358) 11, 055 (5342) 0.02 (0.692)
CRP, mean (SD), mg/dL .3 (6.5) 9(6.2) 10.0 (7.0) 0.08 (0.139) 94 (6.4) .3 (7.1) 0.01 (0.813)
BUN, mean (SD), mg/dL 23 3 (13.9) 22 2(12.1) 25 5(16.5) 0.1 (0.039) 22.7 (12.5) 23 0 (13.2) 0.02 (0.723)
Alb, mean (SD), g/dL .1(0.6) .2(0.5) .9 (0.6) 0.25 (<0.001) 3.1(0.6) .1(0.5) <0.01 (0.968)
Hb, mean (SD), g/dL 11 6 (1.9) 11 6( 9) 11 7 (2.0) 0.03 (0.633) 11.5(1.8) 11 5 (2.1) 0.01 (0.848)
TLC, mean (SD), /mm? 1339 (3034) 1194 (735) 1605 (5009)  0.06 (0.239) 1217 (783) 1310 (3057) 0.02 (0.607)
BT, mean (SD), °C 37.5(0.8) 37.5(0.8) 37.5(0.8) 0.01 (0.938) 37.5(0.8) 37.5(0.8) 0.02 (0.674)
Systolic blood pressure, 124 (17) 125 (17) 121 (17) 0.12 (0.036) 123 (18) 124 (17) 0.01 (0.855)
mean (SD), mmHg
Consciousness, no. (%)
Normal 312 (94.3) 205 (95.8) 107 (91.5)  0.09 (0.137) 286 (95.3) 311 (95.1) 0.01 (1.000)
Confused 19 (5.7) 9(4.2) 10 (8.5) 14 (4.7) 16 (4.9)
Denture, no. (%)
Did not use 49 (14.8) 38(17.8) 11 (94) 0.11 (0.051) 49 (16.3) 51 (15.6) 0.01 (0.828)
Used 282 (85.2) 176 (82.2) 106 (90.6) 251 (83.7) 276 (84.4)
Initial antibacterial agent, no. (%)
B-Lactamase inhibitor combined 154 (46.5) (44.9) 58 (49.6)  0.21(0.001) 144 (48.0) 162 (49.5) 0.04 (0.564)
with penicillins
Cephalosporins 83 (25.1) 67 (31.3) 16 (13.7 71 (23.7) 66 (20.2)
Others 94 (28.4) 51(23.8) 43 (36.8 85(28.3) 99 (30.3)
Oxygen administration to maintain SpO, > 90%, no. (%)
Room air 204 (61.6) 150 (70.1) 54 (46.2)  0.24 (<0.001) 183 (61.0) 198 (60.6) 0.01 (0.935)
0, administration 127 (38.4) 64 (29.9) 63 (53.8) 117 (39.0) 129 (394)



Table 1

Patients' background characteristics in the crude population and inverse probability of the tr

Crude population

d model.

IPTW model

All(n=331) EOI(n=214) NPO(n=117) Effectsize (p value) EOI(n=300) NPO (n=327) Effect size (p value)
Reason for aspiration, no. (%)
Stroke 1 19 (36.0) 74 (34.6) 45(38.5)  0.21(0.002) 1 13 (37.7) 134 (41.0) 0.05 (0.664)
Neuromuscular disease 20 (6.0) 8(3.7) 12 (10.3) 20(6.7) 18 (5.5)
Dementia 115 (34.7) 70 (32.7) 45 (38.5) 97 (32.3) 94 (28.7)
Others 77 (23.3) 62 (29.0) 15(12.8) 70 (23.3) 81 (24.8)
FOIS, no. (%)
Level 2 1(0.3) 0(0.0) 1(0.9) 0.14 (0.273) 0(0.0) 2(0.6) 0.08 (0.564)
Level 3 2(0.6) 1(0.5) 1(0.9) 2(0.7) 2(0.6)
Level 4 47 (14.2) 25(11.7) 22 (18.8) 36 (12.0) 48 (14.7)
Level 5 109 (32.9) 69 (32.2) 40 (34.2) 101 (33.7) 113 (34.6)
Level 6 169 (51.1) 117 (54.7) 52 (44.4) 159 (53.0) 158 (48.3)
Level 7 3(0.9) 2(0.9) 1(0.9) 2(0.7) 4(1.2)
Risk factors for HCAP, no. (%)
- 171 (51.7) 121 (56.5) 50 (42.7)  0.13(0.021) 155 (51.7) 182 (55.7) 0.04 (0.336)
+ 160 (48.3) 93 (43.5) 67 (57.3) 145 (48.3) 145 (44.3)
Severity score, no. (%)
0 8(24) 6(2.8) 2(1.7) 0.20 (0.010) 10 (3.3) 12 (3.7) 0.03 (0.955)
1 108 (32.6) 78 (36.4) 30 (25.6) 93 (31.0) 108 (33.0)
2 140 (42.3) 93 (43.5) 47 (40.2) 130 (43.3) 141 (43.1)
3 C U RB-GS 62 (18.7) 33(154) 29 (24.8) 56 (18.7) 54 (16.5)
4 13 (3.9) 4(1.9) 9(7.7) 11 (3.7) 12 (3.7)
5 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Severity score average, mean (SD) 1.9 (0.9) 1.8(0.8) 2.1(0.9) 0.26 (0.001) 1.9 (0.9) 1.8 (0.9) 0.03 (0.460)

The patients' backgrounds and parameters obtained at hospital admission were very similar in the IPTW model, although differences were seen in the crude model. Ab-
breviations: IPTW, inverse probability of treatment weighted; EOI, early oral intake; NPO, nil per os; BMI, body mass index; WBC, white blood cell; CRP, C-reactive protein;
BUN, blood urea nitrogen; Alb, albumin; Hb, hemoglobin; TLC, total lymphocyte count; BT, body temperature; SpO,, percutaneous oxygen saturation; FOIS, functional oral

intake scale; HCAP, healthcare-associated pneumonia.
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