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Quality and Affecting Factor of Care for Patients Hospitalized with
Pneumonia
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Management, Seoul National University Medical Research Center, *Korea Health Industry Development Institute, Seoul, Korea

Background: The quality of care for patients with community acquired pneumonia needs to be improved; the
factors affecting this care need to be analyzed. The objectives of this study were used to measure the performance
of care processes of for patients with pneumonia and to determine those patient and hospital characteristics are
associated with quality care,

Methods: The analysis was performed using data from 21 hospitals that had over 500 beds for 1,001 patients,
who were sampled randomly, All patients were born before 31 December 1989, and discharged between the two
months’ August 2006 and October 2006. Performance process indicators were measured by respective hospital,
and multivariate logistic regression was used to calculate associations between patients and hospital characteristics
using 4 process indicators.

Results: Performance rates in timely assessment of oxygenation assessments and blood cultures, correct
administration of antibiotic medications, and blood culture performed prior to initial antibiotics were 69.4%, 79.1%,
82.5% and 60.5%, respectively. Age had a positive affect on oxygenation assessment within 24 hours, Bed number,
number of nurses per bed, annual number of emergency department visits, average percentage of beds filled,
location and arrival time, and site were factors associated with process indicators,

Conclusion: It is necessary to make up for the weak points in the process of care for patients with community
acquired pneumonia, by enforcing quality assurance. To reduce performance rate variation among hospitals,
improvement in care protocols is required for hospitals that have poor quality of care levels.

Key Words: Pneumonia, Health care quality indicators, Process assessment, Logistic models
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Table 1. General characteristics of variables

Characteristics

(mean) No. (%)
Patient characteristics
Gender
Male 532 (63.1)
Female 469 (46.9)
Age
>65 478 (47.9)
<65 523 (52.2)
Cormobidity
No 800 (79.9)
Yes 201 (20.1)
Hospital characteristics
No. of beds (958.8)
<750 341 (34.1)
750~950 339 (33.9)
>0950 321 (32.0)
Nurse-bed ratio (0.36)
<Average 717 (71.6)
>Average 284 (28.4)
Admission site
Elective 379 (37.9)
ER 622 (62.1)
No. of ER visit/year (31807.0)
10,000~20,000 185 (18.5)
20,000~35,000 586 (58.5)
>35,000 230 (23.0)
Average amount of beds filled (87 5%)
<Average 589 (58.8)
>Average 412 (41.2)
Location
Capital area 635 (63.4)
Non-capital area 366 (36.6)
Arrival day
Weekday 804 (80.3)
Weekend 197 (19.7)
Arrival time
7 am~3 pm 479 (479
3 pm~11 pm 426 (42.6)
11 pm~7 am 96 (9.5)

ER: emergency room,
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Figure 1, Medians and variation of process indicators among
hospitals, Data are presented as box-and-whisker plot, The
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lower end of the vertical line means maximun and minimum
value except outliers which are marked with bullet,
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Table 2, Comparison of process indicator by patient and hospital characteristics

Oxygenation assessment Blood culture Initial antibiotics
performed within performed within Blood Cultgre received within
- 24 hours of 24 hours of performed prior to 8 hours of
Characteristics . . . . initial antibiotics . .
hospital arrival hospital arrival hospital arrival
Rate (%) p-value Rate (%) p-value Rate (%) p-value Rate (%)  p-value
Patient characteristics
Gender
Male 733 0.005" 793 0.867 62.3 0216 809 0,157
Female 65.0 789 584 843
Age
=65 782 <0.001" 789 0.852 62.1 0.351 804 0.105
<65 614 793 591 843
Cormobidity
No 67.0 00017 790 0.851 586 0.015* 83.1 0.296
Yes 791 796 68.3 799
Hospital characteristics
No. of beds
<750 67.7 0.154 83.2 <0,001" 65.0 0.071 822 0473
750~950 67.3 710 56.2 809
>950 735 832 60.2 845
Nurse-bed ratio
<Average 650 <0.001" 782 0277 61.3 0.403 823 0.832
=>Average 806 813 58.4 829
Admission site
Elective 470 <0001t 617 <0001T 490 <0001T 797 0,082
ER 83.1 89.7 67.0 841
No, of ER visit/year
10,000 ~20,000 60.0 00077 789 0,165 454 <0.001" 793 0.475
20,000~35,000 722 775 60.2 83.1
>35,000 700 835 733 834
Average amount of beds filled
<Average 69.3 0.895 818 0.012* 65.4 <0.001" 828 0.764
>Average 697 752 531 82.0
Location
Capital area 66.0 00027 789 0.819 609 0.733 827 0.838
Non-capital area 754 795 598 822
Arrival day
Weekday 679 0.035* 776 0.018* 596 0.256 824 0.893
Weekend 756 853 641 828
Arrival time
7 am~3 pm 65.6 00017 783 0,057 59.6 0.194 83.1 0,023
3 pm~11 pm 702 779 595 841
11 pm~7 am 854 885 69.1 723
Total 69.4 791 60.5 825

ER: emergency room,
<005, 'p<001.
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Table 3, Multivariate analysis of patient and hospital characteristics and process indicator

Initial antibiotics
received within 8 hours
of hospital arrival

Blood culture
performed prior to
initial antibiotics

Blood culture
performed within 24
hours of hospital arrival

Oxygenation assessment
performed within 24
hours of hospital arrival

Characteristics

Patient characteristics

Gender

Male 1 1 1 1

Female 0.861 (0.636~1.165) 1024 (0.736~1425) 0897 (0.678~1.187) 1206 (0.850~1,712)
Age

>p5" 1 1 1 1

<65 0528 (0.372~0694) 1072 (0.768~1497) 0942 (0.709~1251) 1317 (0.928~1 871)
Cormobidity

No™ 1 1 1 1

Yes 1220 (0810~1839) 0868 (0570~1323) 1351 (0.940~1942) 0.831 (0.545~1.269)

Hospital characteristics

No. of beds

<7507 1 1 1 1

750~950 0.636 (0.430~0939) 0411 (0271~0625) 0716 (0.504~1.015) 0.827 (0.533~1283)

=050 0623 (0.401~0968) 0728 (0.445~1193) 0478 (0.317~0.719) 1312 (0.789~2.182)
Nurse-bed ratio

<Average" 1 1 1 1

>Average 4666 (2930~7430) 2474 (1512~4047) 1289 (0.851~1952) 1099 (0.660~1828)

No. of ER visit/year
10,000~20,000
20,000~35,000

1
1939 (1.211~3.107)

]
0.495 (0.290~0.844)

1 1
1.097 (0.713~1.689) 1375 (0.819~2.307)

>35,000 1717 (1.006~2920) 0959 (0540~1704) 4272 (2535~7.197) 1,121 (0.598~2.100)
Average amount of beds filled

<AverageT 1 1 1 1

>Average 0.828 (0541~1266) 0.279 (0.175~0.445) 0431 (0.291~0.637) 0,969 (0.607 ~1547)
Location

Capital area’ 1 1 1 1

Non-capital area 25589 (1.726~3797) 1411 (0910~2,189) 1,294 (0.898~1.866) 0.989 (0.626~1,560)
Arrival day

Weekday " 1 1 1 1

Weekend 0927 (0611~1.404) 1485 (0951~2318) 1,136 (0.802~1,608) 1.063 (0.693~1.629)

Arrival time & admission site
Elective-7 am~3 me 1
ER-3 pm~11 pm 3.752 (2. 477~5684)
ER-11 pm~7 am 4393 (2.328~8.287)

1
2716 (1.725~4274)
2389 (1.225~4.659)

1 1
1575 (1.131~2.194) 1,080 (0.714~1.633)
1.631 (1.000~2.660) 0538 (0.322~0.900)

ER: emergency room,

“Data are given as odds ratio (95% confidence interval), "Reference value,
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Table 4, Comparison of process indicator rate between Korea and USA

Korea (%) USA (%)
Indicator
2007 1995~1997* 1997~1998" 20047
Oxygenation assessment performed within 24 hours of hospital arrival 694 954 945 989
Blood culture performed within 24 hours of hospital arrival 791 770 825 726
Blood culture performed prior to initial antibiotics 605 694 723
Initial antibiotics received within 8 hours of hospital arrival 829 88.8 762 895

*Meehan et al, 2001, TDedier et al, 2001, Bratzler et al, 2007.
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