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Outpatient Antibiotic Prescription Patterns for Respiratory Tract Infections of
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Background: Antibiotic resistance has been becoming serious challenge to human beings. Overuse of antibiotics, especially, for in-
fants is concerned, but studies are very few for the prescribing pattern of antibiotic use for infants. This study analyzes prescribing
patterns of antibiotics in outpatients of preschool children with acute respiratory tract infections in South Korea.

Methods: Data are used from 2011 Health Insurance Review & Assessment Services-pediatric patients sample. Inclusion criteria is
outpatient children (0 to 5 years) with top five frequent diseases. Prescription rates are analyzed by types of disease, provider, spe-
cialty, region, and ages. Binary or multinomial logit models are used to analyze determinants of providers’ prescription pattern.
Results: The main findings are as follows. First, distributions of prescription rates are shown as L-shape or M-shape depending on
the types of disease. Second, the prescription variation is so large among providers, where providers are polarized as a group with
low prescription rates and the other group with high prescription rates, though the shapes are shown diversified across types of dis-
ease. Third, prescription rates appear to be lower in pediatrics and higher in ENT (ear-nose-throat). Fourth, broad spectrum antibiot-
ics are widely used among children. Finally, the logit analysis shows similar results with descriptive statistics, but partly different re-

sults across types of disease.

Conclusion: Antibiotics for respiratory tract infections of infants are used excessively with a large variation among providers, and es-
pecially broad spectrum antibiotics are used. The prescription guideline for antibiotics should be provided for each specific disease

to reduce antibiotic resistance in the future.
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Table 1. Most frequent respiratory diseases of outpatients under 5 years old children (Health Insurance Review & Assessment Service-pediatric

patients sample 2011)
Order Disease (Korean Classification of Diseases-6) Code No. of patients Distribution (%)  Accumulated distribution (%)
1 Acute bronchitis J20 179,539 1033 10.33
2 Acute toncilitis Jo3 96,126 5158 15.86
3 Acute upper respiratory infections of multiple & unspecified Jo6 89,456 5.15 21.01
4 Acute sinusitis Jo1 89,230 513 26.14
5 Acute pharyngitis Jo2 78,371 451 30.65
6 Vasomoto and allergic rhinitis J30 69,430 giad 34.64
7 Acute nasopharyngitis (cold) Joo 69,144 398 3862
8 Suppurative and unspecified otitis media HB6 67,073 3.86 4248
9 Asthma Jas 54,545 314 4562
10 Other gastroenteritis and colitis of infectious and unspecified origin A09 54,174 3.12 4874
Total 1,737,926 - 100.00

When a patient visited once with acute bronchitis and then did with acute sinusitis, the number of patients counted as double. Therefore the number of patients were double counted.

1) http://www.who.int/ceh/capacity/Children_are_not_little_adults.pdf
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Table 2. Number of patients and claims by types of disease
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Types of disease No. of patients (a) No. of claims (b) b/a No. of providers

Acute bronchitis (J20) 175,488 1,281,633 73 9,804

Acute upper respiratory infections of multiple & unspecified (J06) 81,904 262,950 32 5,597

Acute sinusitis (JO1) 85,994 373,148 43 5,659

Acute pharyngitis (J02) 72,241 211,706 29 4,459

Acute nasopharyngitis (J00) 60,434 172,046 28 5,046

Total 208,932 2,301,483 13,236

Table 3. General characteristics of patients and claims S (rate per claim) 2 AAF8}SITE of7]ol A Y L3147} 23] o] AkS
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Specialty o W03 53404 A5 ALRS 971 ©91= SIeltk & a7 IS W
ntermna y ’ , - - T S1aLs
Pediatric 194,823 (8,593) 1,869,385 B3 olo] AR ASRE By 2 5lal A} ookE-S Aupel FE
ENT (ear-nose-throat) 46,964 (2490) 219,295 A2 Bag sho] 73k u]go|th o]of wle} oJokE AurEo] g
Family (general) 9,666 (865) 40,023
Others 6,881 (1,104) 19,376 G712 OIS & S QU] w419 Tl 7ol ARt 89k

Region 71| AHE AR B8 Al E-S HRITE oE S0
Seoul 41,972 419,376 - 5
ol e oo ARl 0] 0Roke] FA71TAL) AR AHE AL A
Busan 13982 120362 To]910] BTHAINE FoIA 0RlobE BRI, 1 FoflA 3
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Chungbuk 7,798 64,578 _ - -
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Chunnam 8,181 50,653 ok
Jeju 3,075 24,796

Number in () refers to no. of providers. Specialty ‘others’ includes external medicine
475 (36.2%), orthopedic medicine 226 (19.3%), emergency medicine 182 (15.5%), and

obstetrics and gynecology (5.6%).
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Figure 1. Kernel density distribution of prescription rate of antibiotics by types of disease. (A) All five diseases. (B) Acute bronchitis. (C) Acute up-
per respiratory infections of multiple & unspecified. (D) Acute sinusitis. (E) Acute pharyngitis. (F) Acute nasopharyngitis.
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Table 5. Proportion by components of antibiotics prescribed (%)

Components Acute bronchitis  Acute upper respiratory infections of multiple & unspecified ~ Acute sinusitis Acute pharyngitis  Acute nasopharyngitis
Penicillin 475 536 64.2 530 55.1
Penicillin+enzyme inhibitor 414 427 56.3 416 438
Cephalosporines 272 311 209 333 282
st generation 17 24 1.0 37 24
2nd generation 220 249 144 250 216
3rd generation 35 38 55 46 42
Macrolide 24.7 141 138 133 15.6
Quinolone 0.01 00 00 00 00
Others 0.7 12 12 06 1.1
Total 100.0 100.0 100.0 100.0 100.0

Table 6. Determinants of antibiotics prescription

Ref: providers with 10-90% prescription rate

Variable Providers with lower than 10% Providers with higher than 90%
OR pvalue OR pvalue
Disease (ref: acute bronchitis)
Acute upper respiratory infections of multiple & unspecified 7.485 0.000 0.683 0.000
Acute sinusitis 0.952 0.168 2.936 0.000
Acute pharyngitis 4.868 0.000 0.893 0.000
Acute nasopharyngitis 17.357 0.000 0.486 0.000
Provider (ref: tertiary)
General hospitals 1.057 0.982 1.110 0.326
Small & medium hospitals 1.459 0.000 1.261 0.027
Clinics 2.078 0.000 1.708 0.000
Specialty (ref: internal)
Pediatric 0.804 0.000 0.681 0.000
ENT (ear-nose-throat) 0.598 0.000 0937 0.052
Family (general) 1.008 0.808 0.961 0.395
Others 1.281 0.000 1.325 0.000
Region (ref: Seoul)
Metropolitan 1.057 0.022 1.248 0.000
Others 1.064 0.003 1.194 0.000
Age (ref: 0 yr)
1 0.385 0.000 0.651 0.000
2 0.357 0.000 0.597 0.000
3 0.356 0.000 0571 0.000
4 0.366 0.000 0581 0.000
5 0.404 0.000 0618 0.000

Dummy 0: less than 10% (36.45%), dummy 1: 10-90% (32.53%), dummy 2: higher than 90% (31.02%).
Ref, reference; OR, odds ratio.

ATk Hhd oIS Tk Bl aA 2 A e HAITE 0404 o F
G AGE| W2 & Uehilth SA=H 75 Lo adt

oF ojr| Q1 F ol M) AYE o] Bl n 2 W2 S HAltk 1™ Ofofe] A2 2hate] et R TS5, Aol whet oA
Hl 0*11011/\14 AYEOl A2 &2 AFS Uehllck G452 i1 el dhchol] whEck wHabA 2fa H A e =
‘:"’U oMo Aol dide R w2 A% A el 'l $AH R E4sk= dlelle e dArE o
oAk /\0} JAET] A Eo WA Y RS Helvbd & eyl Qlrk 2ol S8l ofEe] AP E £413
Oﬂ A AL AEe] w2 AT AT oMM AES 7] Rt SheAdl Aol Wol AEHRAL, 282 UHE A
A= 71E dslA

W2 73S Btk (Table 8). Aotz AFATE0| oA Ul 2
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Table 7. Determinants of antibiotics prescription: acute bronchitis and acute pharyngitis

Acute bronchitis (ref: providers with 10-90% prescription rate*)

Acute pharyngitis (ref: providers with 10-90% prescription ratet)

Variable Providers with lower than 10%

Providers with higher than 90%

Providers with lower than 10% Providers with higher than 90%

OR pvalue OR pvalue OR pvalue OR pvalue

Provider (ref: tertiary) a

General hospitals 0.734 0.156 1.097 0.634 0.852 0.851 1.274 0.323

Small & med hospitals 1.032 0877 1.334 0132 127 0.256 1.319 0.261

Clinics 1.267 0.233 2488 0.000 2597 0.000 1.501 0.077
Specialty (ref: internal)

Pediatric 0.524 0.000 0.647 0.000 1.013 0.851 0.586 0.000

ENT (ear-nose-throat) 0514 0.000 1.336 0.000 0.669 0.000 1.018 0.845

Family (general) 0.860 0.052 0.901 0.105 1.380 0.011 1.202 0.196

Others 1.655 0.000 1.346 0.000 1.719 0.001 1.317 0.119
Region (ref: Seoul)

Metropolitan 1.043 0.362 1.264 0.000 1.161 0.008 1431 0.000

Others 1.158 0.000 1.170 0.000 1.003 0.950 1.233 0.001
Age (ref: 0 yr)

1 0.401 0.000 0622 0.000 0.373 0.000 0.552 0.000

2 0.387 0.000 0.558 0.000 0.350 0.000 0.551 0.000

3 0.402 0.000 0.524 0.000 0.351 0.000 0.564 0.000

4 0.400 0.000 0512 0.000 0.362 0.000 0.590 0.000

5 0.462 0.000 0.560 0.000 0.386 0.000 0.605 0.000

Ref, reference; OR, odds ratio.

*Dummies in acute bronchitis: 0=less than 10% (15.93%), 1="10-90% (47.24%), 2=higher than 90% (36.83%). 'Dummies in acute pharyngitis: 0=less than 10% (48.02%), 1=10-

90% (30.98%), 2=higher than 90% (21.00%).

Table 8. Determinants of antibiotics prescription: acute URI, acute sinusitis, and acute nasopharyngitis

Acute URI of multiple & unspecified (ref: higher than 10%*)

Acute sinusitis (ref: lower than 95%')  Acute nasopharyngitis (ref: higher than 10%")

Variable
OR pvalue OR pvalue OR pvalue
Provider (ref: tertiary)
General 0927 0.670 0.822 0.344 1574 0.027
Small & medium 1.338 0.091 0.838 0.392 2234 0.000
Clinics 2.000 0.000 0.850 0.401 2.378 0.000
Specialty (ref: internal)
Pediatric 1.163 0.002 0.887 0.032 1.122 0.068
ENT (ear-nose-throat) 0.580 0.000 0.791 0.000 0.773 0.002
Family (general) 0.936 0.459 1.077 0.435 1.191 0.143
Others 0.997 0.975 0.910 0.478 0.673 0.000
Region (ref: Seoul)
Metropolitan 1.048 0.305 1.138 0.002 0.957 0.485
Others 1.023 0.564 1172 0.000 0.985 0.788
Age (ref: 0 yr)
1 0.449 0.000 0.844 0.072 0414 0.000
2 0438 0.000 0.780 0.007 0423 0.000
3 0.430 0.000 0.746 0.001 0415 0.000
4 0.445 0.000 0.763 0.003 0.447 0.000
5 0.460 0.000 0.809 0.022 0474 0.000

URI, upper respiratory infection; Ref, reference; OR, odds ratio.

*Dummies in acute URI: 0= higher than 10% (38.32%), 1=less than 10% (61.68%). 'Dummies in acute sinusitis: 0=less than 95% (41.18%), 1=higher than 95% (58.82%). ‘Dummies

in acute nasopharyngitis: 0=higher than 10% (19.72%), 1=lower than 10% (80.28%).
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