Journal of Preventive Medicine and Public Health
March 2010, Vol. 43, No. 2, 174-184

doi: 10.3961/jpmph.2010.43.2.174

G &2l A4
Tl . . -
H7}: 20084 A AR AR ZALS o2
A2 g AEAR, wenr A AL AeoP, A B 2AY:
WSS B, Y DRE S HREN Y

Assessment of Applicability of Standardized Rates for Health State
Comparison Among Areas: 2008 Community Health Survey

Geun-Yong Kwon', Do-Sang Lim?, Eun-Ja Park®, Ji-Sun Jung',
Ki-Won Kang', Yun-A Kim?, Ho Kim', Sung-Il Cho!

'School of Public Health, Seoul National University; *’Korea Center for Diease Control and Prevention;
‘Korea Institute for Health and Social Affairs

Objectives: This study shows the issues that should be considered when applying standardized rates using Community Health
Survey(CHS) data.
Methods: We analyzed 2008 CHS data. In order to obtain the reliability of standardized rates, we calculated z-score and rank
correlation coefficients between direct standardized rate and indirect standardized rate for 31 major indices. Especially, we
assessed the change of correlations according to population composition (age and sex), and characteristics of the index. We
used Mantel-Haenszel chi-square to quantify the difference of population composition.
Results: Among 31 major indices, 29 indices’ z-score and rank correlation coefficients were over 0.9. However, regions with
larger differences in population composition showed lower reliability. Low reliability was also observed for the indices
specific to subgroups with small denominator such as ‘permanent lesion from stroke’, and the index with large regional
variations in age-related differences such as ‘obtaining health examinations’.
Conclusions: Standardized rates may have low reliability, if comparison is made between areas with extremely large
differences in population composition, or for indicies with large regional variations in age-related differences. Therefore, the
special features of standardized rates should be considered when health state are compared among areas.
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Table 1. Correlation coefficient between two standardized rates

Index (%)

Z-score correlation coefficient (95% Cl)

Rank correlation coefficient (95% CI)

Permanent lesion from stroke™

Obtaining a health examination (In two years)
Checkup of an eye complication of diabetes*
Lack of medical treatment due to the economical situation
Stroke diagnosed by a doctor in a lifetime
Asthma diagnosed by a doctor in a lifetime
Myocardial infarction diagnosed by a doctor in a lifetime
Diabetes diagnosed by a doctor in a lifetime
Angina pectoris diagnosed by a doctor in a lifetime
Checkup of a kidney complication of diabetes*
Influenza vaccination yearly

Completion of education for diabetes*

Smokers trying to quit smoking*

Good subjective recognition of a health state
Hypertension diagnosed by a doctor in a lifetime
Smokers who plan to quit smoking in a month*
Thinking of committing suicide

Experiencing depression

Osteoporosis diagnosed by a doctor in a lifetime
Subjective recognition of obesity

Hyperlipidemia diagnosed by a doctor in a lifetime
Experiencing a non-smoking campaign
Subjective recognition of stress

Completion of education for people with arthritis*
Lifetime smoking

Fastening seat belts in the seat next to the driver*
Arthritis diagnosed by a doctor in a lifetime

Trying to control weight

Lifetime drinking

Walking

Fastening seat belts during driving

0.692 (0.620-0.750)
0.885 (0.854-0.909)
0.940 (0.924-0.935)
0.944 (0.929-0.956)
0.952 (0.939-0.963)
0.959 (0.948-0.968)
0.961 (0.950-0.969)
0.970 (0.961-0.976)
0.971 (0.963-0.977)
0.969 (0.960-0.975)
0.973 (0.965-0.979)
0.969 (0.961-0.976)
0.980 (0.975-0.985)
0.982 (0.977-0.986)
0.980 (0.974-0.984)
0.978 (0.972-0.983)
0.979 (0.973-0.983)
0.985 (0.980-0.988)
0.984 (0.979-0.987)
0.988 (0.984-0.990)
0.989 (0.986-0.991)
0.989 (0.986-0.991)
0.986 (0.983-0.989)
0.985 (0.981-0.988)
0.991 (0.988-0.993)
0.990 (0.987-0.992)
0.993 (0.991-0.994)
0.994 (0.992-0.995)
0.995 (0.994-0.996)
0.996 (0.995-0.997)
0.998 (0.997-0.998)

0.699 (0.629-0.756)
0.867 (0.832-0.894)
0.937 (0.920-0.951)
0.946 (0.931-0.958)
0.962 (0.951-0.970)
0.962 (0.952-0.970)
0.964 (0.954-0.972)
0.965 (0.955-0.973)
0.965 (0.955-0.973)
0.966 (0.957-0.973)
0.972 (0.964-0.978)
0.976 (0.970-0.981)

0.979 (0.973-0.984)
0.979 (0.973-0.984)
0.980 (0.974-0.984)
0.981 (0.975-0.985)
0.982 (0.977-0.986)
0.983 (0.979-0.987)
0.983 (0.978-0.987)
0.986 (0.983-0.989)
0.986 (0.982-0.989)
0.987 (0.983-0.990)
0.987 (0.984-0.990)
0.987 (0.983-0.990)
0.988 (0.985-0.991)
0.992 (0.990-0.994)
0.992 (0.990-0.994)
0.994 (0.992-0.995)
0.995 (0.994-0.996)
0.997 (0.996-0.998)
0.997 (0.996-0.997)

ClI: Confidece interval.
* 1 Indices have denominator of special group.
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Figure 1. Mantel-Haenszel Chi-square of area populations corresponding with standard population.

Table 2. Mean of the Mantel-Haenszel Chi-square (df=1) by wide area

Area Seoul Busan Daegu Incheon Kwangju Daejeon Ulsan Gyeonggi
Mean of Chi-square 689.24 2180.17 1390.01 2347.47 915.75 1084.51 1237.19 1511.67
Area Gangwon  Chungbuk Chungnam  Chunbuk  Chunnam Gyeongbuk Gyeongnam Cheju
Mean of Chi-square =~ 3268.42 4852.18 7908.13 8466.36 10194.88 9361.81 7306.71 3330.81
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Table 3. Number of areas with quartile rank change

Mantel-Haenszel Chi-square

Index (%) 0-353  353-1423 1423-3946 3946-9324 9324-30881  Sum
(n=50) (n=50) (n=51) (n=50) (n=50) of area
Permanent lesion from stroke 22 24 27 25 21 119
Obtaining a health examination (In two years) 16 20 20 19 24 99
Checkup of an eye complication of diabetes 15 15 15 16 7 68
Checkup of a kidney complication of diabetes 11 10 10 13 8 52
Myocardial infarction diagnosed by a doctor in a lifetime 3 9 9 14 15 50
Angina pectoris diagnosed by a doctor in a lifetime 8 4 4 17 17 50
Lack of medical treatment due to the economical situation 8 8 8 12 13 49
Smokers trying to quit smoking 8 10 10 5 11 44
Smokers who plan to quit smoking in a month 7 7 7 6 15 42
Influenza vaccination yearly 4 4 9 13 12 42
Diabetes diagnosed by a doctor in a lifetime 5 5 5 12 14 41
Stroke diagnosed by a doctor in a lifetime 6 6 6 6 16 40
Osteoporosis diagnosed by a doctor in a lifetime 4 5 5 9 14 37
Asthma diagnosed by a doctor in a lifetime 3 5 5 10 14 37
Subjective recognition of obesity 2 7 7 7 7 30
Experiencing depression 3 3 3 8 13 30
Good subjective recognition of a health state 1 6 6 9 8 30
Completion of education for diabetes 12 3 3 5 5 28
Subijective recognition of stress 2 5 5 7 7 26
Thinking of committing suicide 3 2 2 8 11 26
Experiencing a non-smoking campaign 6 2 2 8 7 25
Hypertension diagnosed by a doctor in a lifetime 2 4 5 1 13 25
Lifetime drinking 1 3 3 10 6 23
Hyperlipidemia diagnosed by a doctor in a lifetime 4 2 2 5 7 20
Completion of education for people with arthritis 5 3 3 7 2 20
Lifetime smoking 1 3 3 2 9 18
Fastening seat belts during driving 1 4 4 6 3 18
Fastening seat belts in the seat next to the driver 2 4 4 4 4 18
Trying to control weight 1 3 3 3 5 15
Arthritis diagnosed by a doctor in a lifetime 2 1 1 4 5 13
Walking 2 1 1 1 4 9
Sum of area 170 188 197 272 317
7P S MHCH = B9l A& 689,245 ER A2 o 2 AlFsh it (Table 3).
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Figure 2. Number of outliers in Bland-Altman plots.
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Figure 3. Rank correlation of permanent lesion from stroke.
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Figure 4. Rank correlation of obtaining a health examination (in two years).
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Table 4. Age-specific rate of “obtaining a health
examination” in A, B region

Area A B

Rank of direct standardization rate 201 148
Rank of indirect standardization rate 48 170
Age specific rate (%)

19-29 6.8 27.7

30-39 38.9 452

40-49 58.4 59.7

50-59 64.2 67.5

60 - 69 79.8 59.1
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