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Mujor components o/znfarl! mortality, King County, WA, 1969-1977: Composmon number of deaths,
and aulopsy percentage

Infant mortality components and ICDA* nos. No. of deaths Autopsy %
Hyaline membrane disease: 776.1 77 82
Respiratory distress syndrome: 776.2 308 18
Asphyxia of the newborn: 776.9 178 53
Immaturity: 777.0 . 141 40
Birth injury: 764.0~772.9, 776.0 239 60
Congenital malformation: 740.0-759.9 359 80
Infection: 000.0-1386.9, 320.0~324.9, 460.0~517.9 142 87

*Sudden infant death syndrome: 795.0 322 99
All other: All rubrics except those above 232 75
All components ) 1998 75

* International Classx:ﬁcalion of Discases, Adapted for Use in the United Siates (Eighth Revision).
k41712 L B

T, ZOBMICEINRBEEEILHEBOPICH - T SIDS IZIERDHE ERL £ i

5~61l2, ZNEELHFELTd L IFEERLTWAE(E2),
® 2
Major components of infant mortality, King County, WA, 1969—1977: Age distribution percentages

Attained nge at death

Infant mortality component Weel 1 Weeks 2—4  Weeks 5-26 Weeks 2751
0 dnys 1-6 days
% % % % %
Hyaline membrane disease 25 66 9 0 0
Respiratory distress syndrome .22 62 15 0 1
Asphyxin of the newborn 59 34 4 2 1
Immaturity : 74 24 2 0 0
Birth injury 48 44 7 1 0
Congenital ma]formatlon 22 28 20 21 9
Infection 5 27 25 30 13
Sudden infant death syndrome 0 0 7 85 7
All other 26 22 12 25 15
All components : 28 32 12 23 5
WEAITIZ L B

— 185 —



HoT, FE1IRENL HIC 1 ERMOILRDIHTEDTIERNDEFR LB/ T ELL TO~
6 H., T4bbiERETFNMETORBIC &L 52 & LAFEAYIC SIDS DFETHIFZMREH—
FELTWDE, ZHDZEIBTH~364HHNFLRDILTHENFIL Z & & TL T THIRE

Age 0-:364 days

Age O-6 doys

Age 7-364 doys {sudden infont deaths exclyded)

Deaths per [0CO hve births
o}
1

Sudden infonl deolhs

T o T Y T T T T ]
1969 wo 73 75 77
Calendor Yeors
1 Infant mortality, King County, Washington,

LHEAITIC X B

72, SIDS D72/ NRE R - 2 REOCEN L HET, QBRI MEE L »> T
LA LTS L 2 WA, @ SIDS IC & BT A b DR R T & AR
BOWRE. WohthoTwnd, TNEREEELTILELT, ROTHIGZHN
52 ERBEOMABENOKELERL L THETS 22 2RLTWA(ES ),

x3
.~ DEMOGRAPHIC DATA: MEAN VALUES
GROUP®
RECENT DISTANT NO CHILD ,

VARIABLE BIDS LOSS SIDS LOSS LOSS F
Socloeconomic status® 3.27 2.47 2.80 1,78
Age of mother 25.00 31.53 28.87 1.94
Importance of religlon® 1.93 2.20 1.60 1.27
Intact nuclear family® 1.40 113 1.13 1.85
Miscarriages" 1.78 1.73 1.80 11
Number of living children 1.27 2.13 2.13 3.90°

. t
Pre-SIDS loss childrent 1.20 1.33 .81
Age of deceased (months) 2.93 3.93 . 1.29
Months since death 7.47 52.33 11.62**
Post SIDS loss children® 2.00 1.20 -7.48™

" N=15 {or each group. " range 1-5; 1=high, S=low. * range 1-4; 1=high, 4=low, ¢ range 1-2;
1=present; 2=absent. A0~
* p<.05; ** p<,001 HR429I & B
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K4 Faciors differing significantly between 99 SIDS and 47 314 conrrol births Xiks24iz k2
Incidence
per Significance
Factor Cases Controls 1000 RR Score level
SMOKING HAUITS OF MOTHER 0-001
- None/ex-smoker 32 27 031 118 0-57 -2
Under 20 a day 39 14 970 2:60 1:24 +1
20 or more a day 25 4421 562 2:69 +4
AGE OF MOTHER AT BIRTH 0-001
Under 18 12 1 881 633 3-04 +5
181w 24 62 21302 2:90 139 +]
25 or over 24 23 927 1404 0-50 -3
AREA OF RESIDENCE 0-001
Good 1 4 060 0-25 012 -9
Medium 35 25357 1:38 0:66 -2
Pour 63 17 897 351 1:68 +2
SOCIAL CLASS 0-001 .
torll 2 7070 0-28 014 -9
1l or IV. 64 30 654 2:08 100 0
v 18 474] 3:78 1-81 +3
ANTENATAL CLINIC ATTENDANCES . 0-001
Under 3 11 1726 634 304 +5
Jord 13 3837 338 1462 +2
S5te 14 68 34 031 1:99 0-96 4]
15 or more 5 6835 " 07 0:3s -5
20d STAGE OF LABOUR (MINS) 0-025
Under 15 47 16 660 2-81 1-35 +1
151019 30 13 049 2:29 110 il
010 5y 13 9§54 1:32 0:63 -1
60+ 3 4235 071 0-34 -5
EMPLOYMENT OF MOQTHER 0-05
None 81 30 645 2:63 1-26 +1
Non-sedenlary ending before 20 wks , . =
Sedentary ending before 20 wks } “ 8233 133 0-64 2
Non sedentary continuving after 20 wks . . _
Sedentary conylinuing after 20 wks } 3 7262 0-69 033 s
COMPLICATIONS OF PREGNANCY 0-001
Present n 7169 2-13 +3
Absent 66 39311 1-68 0-80 =1
MATERNAL BIRTH INJURY 0-01
None 38 - 20 665 2:80 1-34 +1
Episiotomy 3t 18075 170 0-82 -1
Mare serious injury 10 8320 120 0:57 -2
"INFANT FEEDING : 0-005
Whaily or partly breast-fed 16 14223 1127 - 054 ~3
Lactation suppressed or not tried 72 27574 2:60 1-25 +1
PREVIQUS DELIVERIES 008
Noae 26 17 655 E 0:70 -2
One 3 14461 2-44 1-02 0
Two or more 42 14 9u8 2:79 1:34 +1
SEASON OF BIRTH 0-01
August to Junuary 62 23 002 2-69 f-29 +1
February to July . 37 24312 152 073 -1
GESTATION AT BOOKING : 0-001
Under 20 weceks 67 28 740 173 0-83 . -1
20 weeks or over 30 8043 - 372 1-78 +3
SEX OF INFANT . 0:02
Male 63 24 114 2:61 1-25 +1
Female 36 23 199 155 0-74 -1
ADMISSION TO sCBU 0-00!
Nu 79 43392 1-82 0-87 ~1
Yes 20 vz 507 2:43 +4
MOQDE OF DELIVERY 0-0t
Spumtanenus 90 37 845 237 fel4 +1
Fotceps, brecch or cacsarean seclion 9 v 46y 0-95 0:45 -3
DIRTHWEIGHT 0-008
Undet 2500 is 3108 480 2:30 +4
2500¢ or more 83 41 164 188 990 0
MULTIPLICITY 0-00}
Singleton 90 46 374 194 093 v
Multiple 9 943 PACY] 4:35) +17
EMPLOYMENT OF PARTNER : 003
Employed 8Y 44 912 1-98 09§ 0
Unemployed 6 1090 S-47 2:62 +4
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x5
Reye’s syndrome in siblings?
Propositus _. Brother
Died June 1980 December 1977
Age at death 5 months 5 manths
Cough and cold 14 days + 21 days
Alerting signs ‘Found limp Very listless
Emergency Vomiting 'Fit!
Death 'Cot Death' in Dead on admission
hospital
Liver Microscopic severe
v fatty change Pale and fatty
Lungs Tracheitis only Patchy bronchopneumonia
JCHR549iC X B
*6
Two cases of fatty liver in infancy
Propositus : 1974 case
Sex, Age T, B/12 M, 5/12
History 2 or more weeks cough. 3 weeks cough and cold.
Vomited and collapsed. Vomited and collapsed.
Died in hospital after Died in hospital abouf 2
: about 16 hours, hours after admission,
Feeding Breast Bottle
Convulsions None Hypoxie
Siblings affected . Probable None known
Habitat Rurai Urban
SCHR549IZ L B

SnT, RTREENERTEH L5, RRIVREOFETHLMELE L DEER T
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BICRWI EICLEEERALDT WS,

— 188 —



®7

Trace elements in infant tissue {Hg/o dry wt)

Tissue No. As Br Co Cu. Fe Hg Mg Mn Se Zn
Brain 6 0-0038 237 Q.09 12L 90 o0-13L 870 15 1.2 74H
Heart 9 0-0072 26H 051 13 250 012 800 1.4 1-2 110H
Kidney 9 0-0094L 28 0-42 11 370 012 650 . 2.7 1-9L  110H
Liver 9 o0toL 234 025 200H 1500 o0-a6H B850 54 2:2 500H
Lung 9 0-007L  40H 026 86 610k Q76H 530 097 14 1108
Spleen 8 0-005 330 019 63 1000 0104 660 093 13 100H
H S.ignificamly higher than adults, wEkd24s & B
L Significantly lower than adults.
=3 Live Birthweights {n=273)
Number of Infants
<2600 g 2600 g to 2800 g 2800 g to 3000 g 3200910 3600g >23600¢g Total
sios 29 35 28 14 6 112
PN .. 3 9 9 9 ~ 30
Controls .. 17 42 31 27 14 131
Total 49 86 68 50 20 273
x ? signilicance: £ <0,05. PN:Pnenmonia Lrkdz3ic & 5
=9 Age and Parity of Mathers (n=164)
Number of Infants
Parity 15 to 19 Years 20 to 24 Years 25 to 29 Years 30 to 34 Years 35 to 39 Yegrs Total
SIDS PN C SiBS PN C.SIDS PN _C ...SIDS PN C SiDs - PN C SIDS PN C
.. 16 4 22 14 4 25 5 3 8 1 — 3 — 1 1 36 12 59
2.. 7 4 5° 29 5 17 10 4 23 — — 7 - — 3 46 13 55
3.. 3 — — 12 3 8 9 1 15 3 — 2 — — 2 27 4 27
4., 5 1 3* 5 1 3 1 — R — 2 11 2 14
5., 3 —_ =2 1 — 4 1 3 - = —_— 8 2 3
6. . 2 — — — —_ —_ - — 2 2 — 2
7. — — — — —_— 1 — — 1 - - 2
8.. — — it —_ — —_ = -1
9.. . — — 1 — — 3
Total 26 8 27 63 13 53 33 10 50 9 1 22 — 1 12 131 33 164

* Starred parity cells (see text): Total=39 SIOS, 10 PN, 20 coatrois. Poisson significance, SIDS+PN—FP<0.06.
For maternal ages 14-24 years, 25-29 years, 30-40 years—SIOS+PN: y2=17.0, df=2, P<0.001; SIDS only: x2=15.0, di=2, P<0.001.

(k42312 L B

=10 Duration of Labour (n=154)
Number of Infants
Ota5 6to 11 1210 19 20+
Hours Hours Hours Hours Total
SiDs.. A 37 7 8 123
PN 18 7 . 5 1 31
Controls 64 62 26 2 154

%2 significance: P=Q.003. ik4231z & B
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7z premature atrial beat D FEHEZRTHFTHY) . 0Bz 4 » BT SIDS 2 T L 72 &
Whild, FRORR, EF & LEREE L 0 AV connection |2 AV node @) bypass 7%

REAS VT,
M S

=

A

NON NUTRITIVE SUCROSE
SUCKING

Cardiotochometer

NON NUTRITIVE \ !
SUCKING

. . . ' " SUCROSE SUCKING
‘ Cardiotachometar X
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! Polygraphic tracings of baby R. L. at age two days during non-nutritive and nutri-
tive (sucrose) sucking in upper panels; one-day-old normal infant control in lower panels,
Note increased heart rate and beat-to-beat variation during sucrose sucking in baby R. L.

I
i
I
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. R LBBIN T2 L DTH - 725 Gastroesophageal reflux 73K Mk %
L., EIPRREEZFRT LV IRRRREIZC AL, K30 2 nhHER, =
|2 active sleep & DEARICBWTHFAI NI LOLH B,

Ml & ORARRIZ, 9B E VARV —BERT 2 L0 TR ENSH, K4 - X5 TRL
723 D3 heart rate variabirity SIDS YA TIZ13BLIRT? quiet sleep i variabirity 551

— 190 —



VT e b B Oresponce 7 Eus L vy 2 & 275, heart rateli SIDS W.TIE. 6 #
A3 @i 2 a2mlLTwd, T4 bbb quiet sleepiiild active sleep & DY
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RV, | ‘ \f

(ESOPHAGEAL pH

SLEEP STATE
S

A A L A )
I 2 3 » 4 5 AM
TIME OF DAY

Typical compuler-graphies analysis summarizing 5 hr of night polygraphic recording in one
infant, The thickened lines highlight significanl decreases in esophageal pH, indicating gastro-
esophageal rellux: two occurred in active sleep and two in wakefulness, A, awake; QS, quiet sleep;
[, indeterminate sleep; AS, active sleep.

XHR448IC & B
3
Aw AS
12 N 1 as
ss
ol —<T 10 10 |
Z o o
&0 .
\j—j 9 8 cr 8
’_.
% 8 77 7
g7 6 6
L
5

=6 5

5 4 — 4 —

wkl 2 3 4 6
AGE IN MONTHS

* P<05

Heart rate variability for SS and CT infants over the first 6 months of life during sleep and
waking states. Note the lower variability for SS during QS in the first week of life. Note also that the
scales on the vertical axes differ. )

k6232 & B
= 4
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AW AS

5§
er

wkl 2 3 4 6
AGE IN MONTHS
*P<05
Heart rate (beats/min) over the first 6 months of life for control infants (CTY and infants at risk

for SIDS (S8) during AW, AS, and QS states. Note the rise in rate at 1 month for all states. Note also
the overall increased rate for SS during QS, and at 3 months in AW, k52310 & B

5
ZoM, WIRERE R o ¢ AR LIEIREZ M E S 550 EA T b, X613 SIDS D
high Riskiz# 3% L %3 5 HTliZ REM Sleep (active sleep) H1iZ, 4 » A Tl quiet sleep
Hiz 2 % CO2 B Vt/T tot (Vt: resting tidal valume, T tot: respiratory cycle time)
CEOHDLIEERLTWD, ZOWRD 2 MERERED 5 SIDS TN AR Z A2 )
LR AR XHORART IP N

REM SLEEP . ’ QUIET SLEEP
Jmenths 4 months I months dmonths
Normal A-S10 Normal A-SI0 Normal A=510 Normal A-SID
80 ) - .
70+ o
! z ) t :
5 60 . .
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~ °0F . e 3 i ) =
> 40 8 ™ o 8 - ° o *
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Scatter diagram showing the percentage change in Vi/Ttot with 2% COx in both REM and quiet sléep for normal
and aborted SIDS infants at 3 and 4 months of age. Greater increase in Vi/Ttot in aborted SIDS inflants.
Significantly different means are found at 3 months in REM and 4 months in quiet sleep.
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HEPRTLOPHITHILE,

Hospitalized cases of infant botulism in the United States, 1976~1930, by state and toxin type (A, B or F) of illness.

7 TRRE051 & B
30~
® et 181 Hospitalized Coses of
Infant Botulism
e X 425 §IDS Cases Reported
by Dockwith (29)
25 }-
20 |-
-
z -
o 15}
o«
w
a.
10 -
5k
e ==Xl
] T
T T T T I I I T | T | T
Months 0 Ii ]z i:) |4]5|5|7[a| 9]} 10[ 11[ 12)
Days 28 56 84 112 140 188 190 224 252 200 208 336 J64

Age distribution of all hospitalized cases of infanl botulism in the United States, 1976-1980,
compared to typical nge distribution of sudden infant death syndrome (SIDS). In Beckwith's
8 series of SIDS cases age was reported in monthly intervals (29). Y5052 & B
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Group L Groupll Group I
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Tri-iodothyroaine (T 3) in SIDS and in non-Si DS control
populations. The interrupted line depicts the uppe 2 limit of
established euthyroid range. Each value represents the average of
-dupli"caié"demrminniions for each individual infant. The mean
for each group is represented by dotied lines. Group [ = SIDS
victims, Group II = autopsy controls, and Group I = age-
matched living controls.

9 LHRB051 & 2
BIEOBE REZDHT & HiE. BPD (broncho-pulmorary dysplasia) & DB {RA T
SNTLERIH B, £11 - K12i2 BPD % L D/NRIC BT S SIDS OEEL 2 & L4tz

X DEPINDGH 247> T\ 5,

72, IRAES ENBEEDFITLES SN TE Y | RI3IZR T EHHI Phenothiazine &
DB HREICEDL L VOHMETH L, Ll BEHEOBREZo®mEaIT L (. &
FOERICENS ZEEFHRLT N EFZDINETHS T,

oW EEEIER &L OBIRL . BRSNS EREMREEE TH -2 E 2 L Twizh
7RIm0 SIDS BTiE, 30884 % H.0a2 L 72164112 35 V> T hyaline membrane disease
(HMD) {2 —3¥ % 8 Surfactant DEEA A EH LTV A (X110 + X11),
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w11 Infant Population®

Study Group
(Infants With BPD)

Control Group (Infants
Weighing <1,000 gm
Without BPD)

No. of infants 53 65

Av weight and range (gm) 1,029 (680~1,780) 917 (710-995)
Gestational age (wk) 28 28

Low sociceconomic status 19 (36%) 24 (38 )
Multiple birth 5 (9%) 4 (6%
Significant apnea 26 (49%) 33 (5‘2%)
Low Apgar score 16 (30%) 23 (36%)
SIDS in boys 4/29 {14%) 0/31 (0%)
SIDS in girls 2/24 (8%) 1/34 (3%)
Total SIDS 6/53 (11%) 1/65 (1.5%)

* Abbreviations used are: BPD, bronchopulmonary dysplasia; SIDS, sudden infant death

syndrome. SCHRSISIS & B
=12 Clinical Characteristics of Infants With SIDS*
Infant Birth  Gesta- Sex Maternal Postnatal — Month of
Weight  tion Age (yr)/  ‘Ageat Death
(gm) (wk) Parity Death
(wk)
BPD (N =6;
1 920 25 F 20/1 30 March
2 920 27 F 17/1 26 December
3 1,130 30 M 18/1 16 February
4 900 27 M 29/9 18 September
5 1,600 32 M 36/5 24 May
6 1,125 30 M 20/1 20 December
< 1,000 grn birth weight (N = 1)
7 ’ 870 29 F 22/1 18 December
' WHkS1512 & B
F=13 - .
Characteristics of Three Groups of Infants®
Victins of Near Miss In- - Control Sub- P
SIDS (n=52) fants (n=36) jects {n=175)
Age (wk)
Mean = SEM 114+ 1.1 108 £ 0.9 11.2+12 NS
Range 2-32 3-28 3-36
Age, -
With URI 12005 12.9+ 1.7 NS
Without URL 117+ 18 9.9+ 13 '
Sex
M 34 (65) 21 (58) 108 (62) NS
F 18 (39) 15 (42) 66 (38)
Season of admission )
April-September 17 (33) 17 (47) €0 (34) NS
October-March 35 (67) 19 (53) 115 (66)
Nasopharyngitis 17 (33) 14 (39) 49 (23) NS
% Phenothiazines 12 (23)% §(22)t 4 (D7 ~§.
. (711 (57)% Sz —§
Other treatinents
Antipyretics 3 3 7
Antibiotics 4 3 10
Nose drops with
Antibiotics 6 5 12
Vasoconstrictive agents 2 2 6
Physiologic serum 5 5 13
Various 5 5 9

* Values in parentheses are percent of total cases in each group. Abbreviation used is:

URI, upper respiratory tract infection.

t Total number of cases in each group. x* = 42 615.

1 Number of patients with nasopharyngitis in each group. x
§ P < .001.
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The disaturated proportion of total phosphatidylcholine is
shown against postnatal age for mature babies (®) and SIDS (x)
‘babies,

Meaa=SEM are shown for both variables, There is no significant
cocrelation for each group with age. Mature r=0+4, p=NS; SIDS r=0-09,
p=NS. ’
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) DIAMETER OF MYELINATED, FIBRES (um) ' _
Histograms of distribution of MVYF as a function of diameter in a typical SIDS T
infant and in an age-matched control.

SIDS & threatened SIDS * DfEICiZ. HBEWBINIEDI B LD TIE A &k DE 2 FH
ZOWBIZEIT 2 COz (ST 2 .LBENDTALDEDP LA TWAERH 5 (K13 - 14),
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THREATENED
CONTROL S10.S, SI0S.

Heart rate responses to hypoxia. Responses meas-
ured as the % increase in rate observed during hypoxia, De-
creased heart rate response in parents of threatened SIDS in-
infants is significantly less than controls (P < .025). Initial
heart rates for three groups {mean==SEM): controls 74 =

2.7, threatened SIDS 79 = 2.6, SIDS 72 =+ 3.2. i
13 WHRAI8I & B
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Heart rate responses to CO,. Individual responses
during COa rebreathing. Percent (%) change = final heart
rate — initial heart rate/initial heart rate. Decreased response
in parents of threatened SIDS infants significantly different
from controls (P < £25). Open circles and brackets indicate
group means = SEM. Initial heart rates for three groups
(mean==SEM): controls 74 = 2.2 threatened SIDS 74 %

14 1.6, SIDS 69 = 2.7, LERALBIZ & B

SIDS R4S, \hHW 2 near miss Bl & L THRRE I N2H4A . % monitoring BT ERED
EEATEICSL . POBREORBIERT X THEr3., BERKLAUZMEL L -
CE7, FORHOERL T, M55 L URIGITRT bOTHY | 200 L Lo BT
SMer b b2 b LA EMELREE. 624325, BREAIZ L - TH1FE25RET
TIWwThAr) efmL Twab,

NUMBER
OF INFANTS
307 CINO SUBSEQUENT APNEA (n=41)
i SUBSEQUENT APNEA (a=31]
20

AGE |maonths)

Age distribution for presenting apneic spell and
incidence of subsequent spells on home mounitor-in near-
15 miss infants (n = 72) SCERE50IC & B
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NUMBER 0] NEAR MISS INFANTS (n=31]

OF INFANTS P4 SIDS SIBLINGS (n=16)
10~ ' 7
7 7
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7 7
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v : L
0 r 1T |
1 3 5 7 9 1 13, 15
AGE [months)

Age distribution for last apneic or bradycardic
spell, on home monitor, in near-miss infants and SIDS
=16 siblings who had spells (n = 47).
JCHRE50IC & B
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