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A

1988 18,161 17,506 (96.4)
1989 16,657 16,001(96.1)
1990 17,986 17,413(96.8)
1991 16,711 16,250(97.2)
1992 15,694 15,320(97.6)
1993 15,782 15,353(97.3)
1994 14,546 13,925(95.7)
1995 14,240 14,002(98.3)
1996 14,019 13,546 (96.6)
1997 13,289 12,841(96.6)
1998 14,159 13,696(96.7)
1999 12,763 12,130(95.0)
2000 12,271 11,808(96.2)
2001 12,481 11,938(95.6)
2002 11,491 10,959(95.4)
2003 11,628 11,171(96.1)
2004 9,484 8,959(94.5)
2005 9,561 9,224(96.5)
2006 9,923 9,471(95.4)
2007 9,611 9,199(95.7)
2008 9,886 9,449(95.6)
2009 9,942 9,642(97.0)
2010 9,635 9,222(95.7)
2011 8,761 8,475(96.7)
2012

2013 8,619 8,233(95.5)
2014 9,127 8,853(97.0)
2015 8,583 8,327(97.0)

16,778(92.4)
15,234(91.5)
16,677(92.7)
15,652(93.7)
14,762(94.1)
14,636(92.7)
13,282(91.3)
13,465(94.6)
12,711(90.7)
12,171(91.6)
13,119(92.7)
11,328(88.8)
11,224(91.5)
11,504 (92.2)
10,444(90.9)
10,706(92.1)
8,706(91.8)
8,948(93.6)
9,057(91.3)
8,847(92.1)
9,053(91.6)
9,336(93.9)
8,978(93.2)
8,126(92.8)

GRIPSE AN

8,044(93.3)
8,521(93.4)
8,071(94.0)

15,512(85.4)
13,943(83.7)
15,029(83.6)
14,356(85.9)
13,470(85.8)
13,411(85.0)
12,125(83.4)
12,038(84.5)
11,580(82.6)
11,236(84.6)
11,868(83.8)
10,553 (82.7)
10,299(83.9)
10,573 (84.7)
9,686 (84.3)
9,950(85.6)
8,087(85.3)
8,333(87.2)
8,405 (84.7)
8,209(85.4)
8,386(84.8)
8,677(87.3)
8,309(86.2)
7,583 (86.6)

7,491(86.9)
7,986 (87.5)
7,635(89.0)

16,826(92.6)
15,289(91.8)
16,722(93.0)
15,682(93.8)
14,806 (94.3)
14,685(93.0)
13,317(91.6)
13,498(94.8)
12,744(90.9)
12,205(91.8)
13,151(92.9)
11,355(89.0)
11,257(91.7)
11,536(92.4)
10,468(91.1)
10,753(92.5)
8,717(91.9)
8,968(93.8)
9,086(91.6)
8,883(92.4)
9,072(91.8)
9,359(94.1)
9,018(93.6)
8,140(92.9)

8,065(93.6)
8,553(93.7)
8,085(94.2)
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) THotzo (B3, BIZC EDH3.2% KA/ F
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$0.1% B4 F (20114F) ~0.3% 8B4 F (2003
) AR 5 720 A~D OWTNITBWT L, FEHE
FKIL19884F 7> 520154 1T T TRER T EF L 72,
Bl 21X D Tid, 19904F-LAFIE20% AT, 1990
FRITI0% LA HERE L, 20005ERICA S L30% &
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AT, REREICET HIHIRICEET 285
D—ERE LT, AL L RERAELOV T -
DV =0Tk IR IFEOREIC OV TR L
720 ZORER, F—EROMERIC Lo TRERNAE

Vv r—y (D) THAFA £BFEMC X0 ERHRET -2 &

HAE A £ 7238 IS K % S

P IS FE A
HAEFA G A f + 1R

1988 18,161 16,518(91.0) 199( 1.1) 109( 0.6) 1,335( 7.4)
1989 16,657 15,045(90.3) 158( 0.9) 86( 0.5) 1,368( 8.2)
1990 17,986 16,454(91.5) 176( 1.0) 92( 0.5) 1,264( 7.0)
1991 16,711 15,439(92.4) 137( 0.8) 106( 0.6) 1,029( 6.2)
1992 15,694 14,574(92.9) 147( 0.9) 85( 0.5) 888( 5.7)
1993 15,782 14,460(91.6) 138( 0.9) 87( 0.6) 1,097( 7.0)
1994 14,546 13,096 (90.0) 137( 0.9) 84( 0.6) 1,229( 8.4)
1995 14,240 13,303(93.4) 133( 0.9) 62( 0.4) 742( 5.2)
1996 14,019 12,425(88.6) 181( 1.3) 138( 1.0) 1,275( 9.1)
1997 13,289 11,935(89.8) 177( 1.3) 93( 0.7) 1,084( 8.2)
1998 14,159 12,720(89.8) 253( 1.8) 178( 1.3) 1,008( 7.1)
1999 12,763 10,966 (85.9) 231( 1.8) 158( 1.2) 1,408(11.0)
2000 12,271 0( 0.0) 6,731(54.9) 4,526(36.9) 1,014( 8.3)
2001 12,481 0( 0.0) 6,981(55.9) 4,555(36.5) 945( 7.6)
2002 11,491 0( 0.0) 6,329(55.1) 4,139(36.0) 1,023( 8.9)
2003 11,628 0( 0.0) 6,497(55.9) 4,256 (36.6) 875( 7.5)
2004 9,484 0( 0.0) 5,255(55.4) 3,462(36.5) 767( 8.1)
2005 9,561 0( 0.0) 5,417(56.7) 3,551(37.1) 593( 6.2)
2006 9,923 0( 0.0) 5,527 (55.7) 3,559(35.9) 837( 8.4)
2007 9,611 0( 0.0) 5,314(55.3) 3,569(37.1) 728( 7.6)
2008 9,886 0( 0.0) 5,481(55.4) 3,591(36.3) 814( 8.2)
2009 9,942 0( 0.0) 5,661(56.9) 3,698(37.2) 583( 5.9)
2010 9,635 0( 0.0) 5,427(56.3) 3,591(37.3) 617( 6.4)
2011 8,761 8,059(92.0) 56( 0.6) 25( 0.3) 621( 7.1)
2012 VA IRSE AN

2013 8,619 7,729(89.7) 217( 2.5) 119( 1.4) 554( 6.4)
2014 9,127 8,071(88.4) 305( 3.3) 177( 1.9) 574( 6.3)
2015 8,583 7,518(87.6) 334( 3.9) 233( 2.7) 498( 5.8)
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T, BEOBEITATED TCHEL W,

Wi, CHoLIHEEESZBRIFL, REHETO
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vV FOEEROR ERR SN, ZOBsE, i
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Tl THfE SN o IcR— AOER &,
WTRM - MEBOMOME B L EHEL T B
TR THFE I N - IEEREOER & OEID
ETHb, Ink, BTMETL, F—ERIHHEE
HrraEirvwba—F - UV ir—V%fiolcb
5, BERZEE CE oI EICEALTW
%Y, 722 L, COEMOBEBIL/NE L, Ew#iERO
FRAGORYBFHEFEERESIEETDOD > /2EP B
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FAEBOMEH

P ¥
A B C D

1988 22,053 4,547(20.6) 5,275(23.9) 6,541(29.7) 5,227(23.7)
1989 20,331 4,330(21.3) 5,097(25.1) 6,388(31.4) 5,042(24.8)
1990 21,855 4,442(20.3) 5,178(23.7) 6,826(31.2) 5,133(23.5)
1991 21,111 4,861(23.0) 5,459(25.9) 6,755(32.0) 5,429(25.7)
1992 19,806 4,486(22.6) 5,044(25.5) 6,336(32.0) 5,000(25.2)
1993 20,403 5,050(24.8) 5,767(28.3) 6,992(34.3) 5,718(28.0)
1994 19,238 5,313(27.6) 5,956(31.0) 7,113(37.0) 5,921(30.8)
1995 17,958 3,956(22.0) 4,493(25.0) 5,920(33.0) 4,460(24.8)
1996 18,437 4,891(26.5) 5,726(31.1) 6,857(37.2) 5,693(30.9)
1997 17,506 4,665(26.6) 5,335(30.5) 6,270(35.8) 5,301(30.3)
1998 18,168 4,472(24.6) 5,049(27.8) 6,300(34.7) 5,017(27.6)
1999 16,979 4,849(28.6) 5,651(33.3) 6,426(37.8) 5,624(33.1)
2000 16,730 4,922(29.4) 5,506(32.9) 6,431(38.4) 5,473(32.7)
2001 16,950 5,012(29.6) 5,446(32.1) 6,377(37.6) 5,414(31.9)
2002 16,628 5,669 (34.1) 6,184(37.2) 6,942 (41.7) 6,160(37.0)
2003 15,970 4,799(30.1) 5,264 (33.0) 6,020(37.7) 5,217(82.7)
2004 13,794 4,835(35.1) 5,088(36.9) 5,707 (41.4) 5,077(36.8)
2005 14,587 5,363(36.8) 5,639(38.7) 6,254 (42.9) 5,619(38.5)
2006 15,024 5,553(37.0) 5,967(39.7) 6,619 (44.1) 5,938(39.5)
2007 14,334 5,135(35.8) 5,487(38.3) 6,125(42.7) 5,451(38.0)
2008 14,684 5,235(35.7) 5,631(38.3) 6,298 (42.9) 5,612(38.2)
2009 14,892 5,250(35.3) 5,556 (37.3) 6,215(41.7) 5,533(37.2)
2010 13,990 4,768(34.1) 5,012(35.8) 5,681(40.6) 4,972(35.5)
2011 14,179 5,704 (40.2) 6,053(42.7) 6,596 (46.5) 6,039(42.6)
2012 VA IRSE AN

2013 12,881 4,648(36.1) 4,837(37.6) 5,390(41.8) 4,816(37.4)
2014 13,822 4,969(35.9) 5,301(38.4) 5,836(42.2) 5,269(38.1)
2015 13,544 5,217(38.5) 5,473(40.4) 5,909 (43.6) 5,459(40.3)
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Key variable combinations for identifying non-participants in the Japan National
Health and Nutrition Survey through record linkage with the Comprehensive
Survey of Living Conditions

Nayu IKEDA™ and Nobuo NisHr*

Key words : National Health and Nutrition Survey, Comprehensive Survey of Living Conditions, record

linkage, deterministic record linkage, nonparticipants

Objectives The identification of non-participants in the Japan National Health and Nutrition Survey
(NHNS) requires record linkage with its master sample from the Comprehensive Survey of Living
Conditions (CSLC). In principle, we can merge individual records between the two surveys by us-
ing key identifiers including household ID, but false matches and nonmatches can occur. We exa-
mined combinations of key variables for improving record linkage to identify nonparticipants in the
NHNS.

Methods We used individual-level data from the NHNS and the CSLC from 1988 to 2015 (except 2012).
We extracted from GSLC data individuals in participating unit blocks in the NHNS to merge
records between the two surveys. We used four combinations of key variables: prefecture ID, census
enumeration district ID, unit block ID, household ID, and household member ID (A); household
member ID in A was replaced with sex and birth year and month or age (B); sex and birth year and
month or age were added to A (C); two-stage linkage of B and C (D). We classified a sample of in-
dividuals into matched participants, unmatched NHNS participants, and unmatched CSLC par-
ticipants (a proxy for nonparticipants). We compared the percentages of matched NHNS par-
ticipants and unmatched CSLC participants across the four combinations of key variables.

Results We obtained a sample of 455,854 participants from the CSLC and 335,010 from the NHNS. The
percentage of matched NHNS participants was highest in A (the upper 90% ), followed by D (the
lower 90%), B (the lower 90%), and C (the 80%). Compared to C, the percentage of matched
NHNS participants was higher by 8—14 percentage points in A and 5—10 percentage points in B.
Compared to B, it was higher by 0.1-0.4 percentage points in D. The percentage of unmatched
CSLC participants was highest in C, followed by B, D, and A. The percentage of unmatched CSLC
participants increased in D from the 209% level in the late 1980s to around 30% in the 1990s and
stayed between the 30% level and the lower 409 level in the 2000s.

Conclusion The highest percentage of accurate matches of NHNS participants was obtained by considering
changes in household member ID and incorrect entries on sex and birth year/month and age, and
same-sex multiple births. However, there are limitations in handling unmatched participants due to
changes in household ID or other reasons. It is therefore necessary to consider the possibility of false
nonmatches included in unmatched CSLC participants in regarding them as non-participants in the
NHNS.

* International Center for Nutrition and Information, National Institute of Health and Nutrition,
National Institutes of Biomedical Innovation, Health and Nutrition



