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EXECUTI VE SUMMARY

I. Statenent of the Probl em

The National Maternal and Infant Health Survey (NMHS), conducted
in 1989, is a potentially rich source of data concerning births,
fetal deaths, and infant deaths that took place in the United
States in 1988. It is based on a nationw de probability sanple,
covering roughly 10,000 live births, 4,000 fetal deaths, and 6,000
infant deaths, in which |ow birth-weight infants and bl ack births

and fetal deaths were oversanpl ed.

The present study focuses on the live birth and fetal death aspects
of the NMHS. The study is directed toward evaluating the vita

records (live birth certificates and fetal death reports) prepared
in 1988 covering the sane events included in the NMHS sanple. The
rati onal e underlying the evaluation is as follows: to the extent
that these sources agree, they reinforce each other's credibility:
to the extent that they differ, problens which may require
corrective action (or at |east caution on the part of researchers)

are identified.

[, Eval uati on Obiectives

The study consists of four conponents:

0 Conponent 1 ("Checkbox |tens") addresses a series of
questions, added to the vital record by some states in 1988,
concerning maternal risk factors, obstetric procedures, and
other itens of a simlar nature. These questions are couched
in a checkbox format simlar or identical to that inplenented
in the 1989 U S. Standard Certificate of Live Birth and
Standard Report of Fetal Death. The objective in this portion
of the study was two-fold: (a) assess the quality and
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conpl eteness with which these new items were reported, and (b)
expl ore di screpanci es between selected itenms (primarily
nmot her's al cohol use, tobacco use, and weight gain during
pregnancy) and conparable elements in the NMHS. Because 1988
was a learning experience for the states involved, no explicit
assessment of individual state performance was performed.

Conmponent 2 ("Underlying Cause of Fetal Death") also consists
of two parts. In the first part, the contractor reviewed the
cause-of -death sections of some 4,500 fetal death reports for
the purpose of determning, if possible, the underlying cause
of death and assigning it the appropriate 1CD-9 code. The
second part consisted of an assessnment of the quality and
compl eteness of the information on which the first part was
based, i.e., the cause or causes of death entered in the vita

record by the person responsible for its preparation.

Component 3 ("Industry and oOccupation")addresses the industry
and occupation of both mother and father as reported in the
vital record. The objectives of this conponent paralleled
those of Component 1, nanely: (a) assessthe quality and
compl et eness of parents' industry and occupation as reported
in the vital record, and (b) explore discrepancies between
these variables and the identical elements in the NMHS

Component 4 ("Miltiple Causes of Dpeath") is an extension of
Component 2, added through contract nodification. It called
for the contractor to code all listed causes of fetal death,
not just the cause deened to be underlying. Other objectives
of this conponent were to (a) obtain a clearer picture of the
order in which the imediate (first-listed) and underlying
(second- and third-1isted) causes of death are listed in the
vital record, and (b) study the connection between the
information that appears in the checkbox and cause-of -death

sections respectively.



I11. Methodology

The data used to performthis study were drawn fromtwo basic
sour ces:

a. States. - Each of the states that participated in the study
submtted a photocopy of the original vital record for each
mot her identified as having been included in the 1988 NM HS
sanpl e. Inall, over 3,200 live birth certificates and over
4,500 fetal death reports were received.

b. NCHS. - The National Center for Health Statistics furnished
the contractor with two separate files: a nother's file and
a hospital/provider file. The nother's file consisted of a
set of conputer tapes in which were stored the responses
furnished by the nothers in the NM HS sanple to a 35-page
survey instrument with section headings as follows:

Part A - Prenatal Care and Health Habits
Part B - Delivery of Your Baby

Part C - Ot her Pregnancies

Part D - Mdther's Characteristics

Part E - Father's Characteristics

Part F - Famly I|ncome

The hospital/provider (HP) file, a second set of conputer
tapes, contained a series of additional data elenents,

primarily clinical in nature, concerning the nother, infant,

and/ or fetus. These itens were reported by up to seven
prenatal care providers and by the hospital (or hospitals)

responsi ble for delivery and/or postnatal care, in response to
questionnaires of sonewhat substantial length (16 pages for
prenatal care providers, 32 pages for hospitals).



The manner in which these data el ements were processed and anal yzed
varied by conponent:

Component 1 kbox Items). - This conponent consisted of two
parts. The first addressed the quality and conpl eteness of the
vital record in and of itself. The second addressed discrepancies
between the vital record and the NM HS

a. The quality and conpl eteness of the vital record was neasured
by two indices:

(1) The frequency with which entire checkbox sections were
omtted, i.e., nothing was checked, not even "None".

(2) The frequency with which positive entries were nade,
I.e., boxes other than "None" were checked.

Variations in these frequencies between states, between
sections of the vital record, and particularly between live
birth certificates and fetal death reports, were explored for
signs of consistency and reasonabl eness. O her conparisons,
I nvol vi ng denographi ¢ and/ or soci oeconom ¢ characteristics,
were deened to be of specious val ue.

h. Di screpancies between the vital record and the NMHS nother's
file were explored through a series of tabulations involving
both the linked and unlinked data. Unlinked tabulations, both
vital record and NM HS, were examned to obtain a basic "feel"
for the nature of the data. These were then suppl emented by
tabul ations involving linked vital record and NM HS dat a,
mat ched by | D nunber. The |inked tabul ations consisted
primarily of matrices showing the joint distribution of
replies, one source versus the other. The variables studied,
by decision of the project advisory panel, were nother's
al cohol use, tobacco use, and weight gain during pregnancy.
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Because an appreci abl e percentage of the stored "responses" in the
nother's file concerning weight prior to pregnancy and prior to
delivery was inputed, the associated weight gain distributions were
divided into two parts: those in which the nother's response was
inputed and those in which it was not. D fferences between the

I nputed and non-inputed distributions were expl ored.

The final stage of this evaluation consisted of a three-way
conparison of values reported in the vital record, NMHS nother's
file, and NMHS HP file, linked by ID nunber. The conpari sons
were perforned on the coded data and took the form of dividing the
l'inked records into three categories: those in which all three
sources agreed, those in which all three sources disagreed, and
those in which two sources agreed and the third did not. The
latter category was in turn subdivided into three subcategories

dependi ng on which data source was the outlier.'

Component 2 (Underlvina Cause of Death). - After all fetal death

reports were coded for underlying cause, tabulations were perforned
of the percentage of tinmes in which no definitive cause could be

det er m ned. These indeterm nate cases were divided into three
categories:

a. No cause was listed in the fetal death report.

b. The cause (or causes) were stated to be "unknown".

C. The term nol ogy enpl oyed by the person preparing the
report was vague or uninformative (e.g., "fetal dem se",

"still birth", etc.).

t A fourth variable, nethod of delivery, was added in this
portion of the study. Because this variable did not appear in
the nmother's file, however, only a two-way conparison --
between the vital record and the HP file -- was perforned.
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Variations in these indetermnacy rates, taken to be a neasure of
quality and conpl eteness, were explored fromstate to state, both
overall and in terns of the foregoing three-way split.

Component 3 (Industry and oOccupation). - The approach adopted in
this conmponent paralleled that enployed in Conponent 1. Initially,
the vital record was evaluated unto itself by assessing the
percentage of tines (a) no information was reported on industry and
occupation or (b) the information reported was too vague or non-
specific to be coded (using the Industrial Cassification and
Qccupational Cassification Systems devel oped by the Bureau of the

Census, conventionally enployed by NCHS).

Variations in om ssion and/ or indeterm nacy rates were explored
bet ween not her and father, between industry and occupation, between
live births and fetal deaths, and between states that had been
reporting industry and occupation prior to 1988 and those that

started that year.

The second part of this investigation took the form of exam ning
the linked records, matched by I D nunber. Since industry and
occupation were not reported in the HP file, the conparisons were
two-way in nature -- vital record versus nmother's file.

Commonent 4 (Multiple Causes Of Death). ~ This final conponent of

the study consisted largely of two special exercises: (a) an
exam nation of the joint distribution of first- and second-|isted
(and in sone cases, third-listed) causes of death, and (b) an
assessnment of the degree of correspondence between information
reported in the checkbox and cause-of-death sections of the fetal
death report. The latter investigation took the formof noting the
percentage of tines a given nedical condition was listed as a cause
of death but not reported in the checkbox section and vice versa.
Variations fromstate to state were, to alimted extent,

per f or med.



“~ 1V. Ma-ior Findinas and Recommendations -

Component 1 (Checkbox |tens)

1.

In the case of live birth certificates, the frequency with
whi ch entire checkbox sections were omtted (i.e., no entry
was made at all) was, in this first year of checkbox
i npl ementation, gratifyingly small -- two percent or |ess.
For fetal death reports, the omssion rate was substantially

hi gher, commonly in two digits. [ Page 12})°

The frequency with which positive entries were nade in each of
t he various checkbox sections of the vital record seened
reasonable. Wile differences were noted between live births
and fetal deaths, the observed differences made nedical sense.

[ Page 13]

For the variable "alcohol use", little difference was seen
bet ween the values reported in the vital record and those
reported in the nother's file, except for extremely |ow val ues
of consunption which sonetimes tended to go unreported in the
vital record. [Pages 14 and 20)

For the vari abl e "tobacco use"™, there can be substanti al
di fferences between the two data sources, with the NMHS val ue

commonly running higher. [Pages 16 and 21)

For the variable "weight gain", differences between the vita
record and mother's file can be quite large. To sone extent,
this is due to the fact that weight gain is not explicitly
reported by the nother but is rather calculated as the
difference between her reported pregravid and predelivery

References in bold denote the page nunber of the Jwk final
report on which the finding in question may be found.
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9. For the variable "method of delivery", the discrepancy rate
between the vital record and HP file depends on the type of
delivery. Vagi nal births were characterized by a low
di screpancy rate (roughly 2%), primary and repeat C sections
wer e di screpant about 10% of the tine, and all other nethods
of delivery were discrepant quite often. [Page 38]

Component 2 (Underlying Cause of Fetal Death

1 The underlying cause of fetal death was indetermnate in
roughly one-third of all cases. This was only rarely due to
the fact that no cause had been entered: nmore comonly, it was
due to the fact that the person preparing the report declared
t he cause to be unknown or expressed the cause in vague or
uninfornmative terns (e.g., "fetal demise"). [Page 553

2. Substantial variations in the frequency of indeterm nate cases
were noted fromstate to state. [Page 56}

These variations, it is believed, speak nore to differences
anong reporting personnel and/or reporting policy than to
differences in the types of fetal death. No anal ysis was
performed, however, to support this conjecture.

RECOMVENDATI ON: G ven the wide variations noted, further
study of this issue to determne the

reasons therefor may be warrant ed.

nen | ndust r nd Occupatio
1. | nformation on nother's industry and occupation was nore
commonly and fully reported than that on fathers. [Page 403
2. I nformation on occupation, both nother's and father's, was
more comonly and fully reportedthanthaton industry. [1bid]
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There is no evidence that industry and occupation were nore
commonly or fully reported in the case of live births than
fetal deaths, or vice versa. [Ihid]

For nother's occupation and for father's industry and
occupation, there is evidence that states that reported this
information in years prior to 1988 did sonmewhat better, in
-terms of conpleteness of reporting, than those that started in
that year. [Page 41}

The observed match rate between the vital record and the NMHS
mother's file was roughly one-third. No essential differences
were noted between nothers and fathers, or between industry

and occupation. [Page 47)

The match rates varied, as one mght expect, by industry and
occupati on:

o Anmong industries, for both nother and father, "finance,
Insurance, and real estate", "professional.and rel ated
services", and "armed forces" had higher-than-average
mat ch rates. The match rates for "wholesale trade",
"business and repair services", "personal services", and
"entertainment and recreation services" tended to be |ow.
[ Pages 43 and 44}

0 Among  occupati ons, " prof essi onal specialties" and
"mlitary" ranked high in terns of match rate for both
mot hers and fathers; "handlers, equipnent cleaners,

hel pers, and |aborers" ranked |ow. Some occupations
("protective servige", "farmng, forestry, and fishing",
and '*precision production, craft, and repair") ranked
significantly higher for fathers than nothers. [Pages 45

and 461}
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The nost common reason for msmatch in the case of nothers was
the absence of an explicit category for "homemakers".®> [Page
48]

RECOVIVENDATI ON: Consi deration should be given to the
incorporation of such a category in
future versions of the NMHS.

The nost conmon reason for msmatch in the case of fathers was
the absence in the vital record of a suitable, codable entry.
The lack of such an entry accounted for 43% of the m smatches
involving father's industry and 36% of those involving

occupation.  [Ibid]

As in the case of weight gain, inputation is an inportant
factor in creating apparent discrepancies. Wiere either
i ndustry or occupation was inputed in the mother's file, the
match rate declined precipitously. [Pages 49 and 503

RECOMVENDATI ON: See prior recomendation concerning the
i mportance of alerting researchers to the

exi stence of inputation flags when
dealing with records on a case-by-case

basi s.

component 4 (Multiple Causes of Death)

The single nost comon conbination of causes of fetal death
involved 1CD-9 code 768. X ("hypoxial/asphyxia") as the first-
listed cause and 762. X ("complications of cord, placenta, and
menbranes") as the second. [Page 59)

\

\
The NMIHS questionnaire includes no provisions for identifying
homemakers. If the mother didn't work during the twelve
months prior to delivery, she was instructed to "describe the

| ast job you held before this pregnancy."”
11



The next nost common conbination involved the follow ng
sequence: a non-specific cause (such as "fetal dem se")
listed first, followed by a statement that the underlying

cause Was "unknown".  [Ibhid]

The third nmost comon conbination involved a non-specific
cause followed by an explicit reference to conplications of
the cord, placenta, or nenbranes, codable to 762. X [Ibid]

Among those causes nost comonly reported, the order in which
they were listed seems to be generally correct. |Imediate
causes (e.g., hypoxial/anoxia) were nmore comonly listed first;
underlying causes (e.g., cord accidents) were nore comonly

listed second (or third). [Page 60]

The term "unknown® was nore commonly used to describe the
underlying cause than the immediate (first-listed) cause.
Vague or uninformative terns were nore commonly used to
describe the immediate cause than the underlying cause. [Ihid]

A substantial percentage of cases was observed in which the
cause of death listed in the fetal death report, although
reportable as a data element in the checkbox section as well,
went unreported in that section. The percentage of cases in
which itenms of this nature were reported in both |ocations
ranged, generally, between 30 and 50 percent, with a |ow of

18% for eclanpsia. [Page 62]

RECOMVENDATI ON: Researchers who deal with the checkbox
findings of vital records should be
cautioned that in 1988 -- the first year
of checkbox i nplenentation -- some degree
of underreporting, of at |east some data
el ements, appears to have taken place.
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1. | NTRODUCTI ON

1.1 Purpose of Studv

The purpose of this study is to conpare selected data elenents
reported in the 1988 National Mternal and Infant Health Survey
(NMHS) with conparable information contained in the original vita
records, maintained by the states, covering the same set of birth
events and/or fetal deaths. To the extent practicable, the quality
and conpl eteness of the information reported in the vital record is
to be assessed, discrepancies with respect to the NMHS identified,
and the nature and frequency of the discrepancies exam ned.

The study universe consists of 43 jurisdictions (42 states plus New
York City) that met certain conditions for participation and agreed
to participate. Each jurisdiction submtted copies of the live
birth certificates and/or fetal de:th reports in its possession
covering the specific nothers included in the 1988 NMHS sanpl e.
The records were then made available to JW Internationa
Corporation, under a non-disclosure agreement, for coding, creation
of data files, and analysis against the NMHS tapes.

1.2 D_e f 1 n it i ments

There are four conponents to the study. As defined by contract,
they are:

Component 1 - checkbox itens

Conponent 2 - Underlying cause of fetal death
Conponent 3 - Industry and occupation
Conponent 4 - Miultiple causes of death

The nature and purpose of each are described bel ow




0 Component 1 he X Items

The purpose of this conponent is to "determ ne whether data
collected for newitens on birth certificates and reports of fetal
death are conplete and accurate, and identify the characteristics
of the types of cases where misreporting i S greatest."

The "new itens" in question are a series of checkboxes, formatted
as shown in Exhibit 1, dealing with such topics as maternal risk
factors, conplications of |abor and/or delivery, etc. These itens
were added to the U.S. Standard Certificate of Live Birth and
Report of Fetal Death in 1989 but were adopted by sone states the
year before, i.e., the year of the NM HS. Only states that
i mpl emented the new format, or a nodified version thereof, in 1988
are included in this portion of the study. The states in question
and the nunber of records submtted by each are as follows:

Nunber of Vital Records Received from States

That Implemented the Checkbox Format in 1988
Live Birth Fetal Deat

St andard Mbdi fi ed St andard Modified
For mat Eaormat _Format _Format

Al abama 280 132
Connecti cut 21 19
Ceorgi a 564
Hawal | 34
| ndi ana 112 114
Kansas 26
Kent ucky 144
Mai ne 30 15
Nevada 56
New Hanpshire 28
New Mexli co 21
New Yor k 439
New York Gty 727 317
North Carolina 417 140
Vﬁshin?ton 146

Total' s 1,073 1, 897 414 398

Since 1988 was in effect a |learning experience for these states, no
attenpt was nade to assess and conpare the relative perfornance of

2
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EXHIBIT 1.

STANDARD CHECKBOX FORMAT

38a. MEDICAL RISK FACTORS FOR THIS PREGNANCY
{Check ail that apply)

40. COMPLICATIONS OF LABOR AND/OR DELIVERY
iCheck ail that apply)

Anemia (Hct. < 3Q/Hgo. <10} ... ........... 01 O Febrile { >100°F. or 38°C) . ................ 01 O
Cardisc disease . . . ... ... ... .. .... e ... 020 Meconium. moderatetheavy . . .. ... ... ........ 02 O
Acute or chronic lung disease . .. ...... ...... 03 0 Premsture rupture of membrane { > 12 hours) .. ... 03 O
Osbetes . ....................... ........ 04 O Abruptioplacenta . .................. ... 04 O
Genitatherpes . . . . ......................... [}-N¥e] Placenta Previd .. .. ... ..ot oS
Hydramnios/Oligohydramnios . . ............. ... 06 O Other excessive bleeding . . .. ................. 06 C
Hemogiobinopathy . . . ....................... 07 0 Seizures dunng 1abor . . ... ... 0r O
Hypertension, chrone .. ..................... 08 O Precipitous labor (< 3 hours) .. ... ... ... 08 0
Hypertension, pregnancy-sssociated ............ 08 C Proionged labor { >20 hours) ..... ... ....... 08 O
Eclampsia ........ .. ... .. ... ... ... . ..., 100 Dysfunctionsl labor . . . ...................... 10 0
incompetent cervix .. ...............:....... ne Breech/Malpresentation . . ... . ................ 11 0
Previous infant 4000+ grams ... .............. 120 Cephalopeivic disproportion . .. . .............. 120
Previous preterm or small-for-gestationai-age Cord o¢0lapse . ... ....... ... 13 C
infant L 13 0 Anesthetic complications . . .................. 14 C
Rensl disease . ............. ... ... ... ... ... 14 0 Fetal distress ...... ............. ....... 15 C
Rh sensitization . . . ......................... 15 0 None . ..... .. .00 C
Uterine bleeding ..................... ..... 16 0 Otrer 6 0
None ... ... 00 O {Specity)
Other 170
(Soecity) 41, METHOD OF DELIVERY /Cheack all that apply)
38b. OTHER RISK FACTORS FOR THIS PREGNANCY vaginal .. e (I n]
(Complete all items) Vaginal birth atter previous C-section. ... . .. .02 Q
Tobaccs e g pregrancy e © | L e e g
Average numf:cv cigarettes per day FOMCODS. . o oo e 05 O
Alcohol use during pregnancy .. ... ..... Yes 0 No O VECUM oo 06 O
Average number dnnks per week
Waeight gained during pregnancy ibs. 42. ABNORMAL CONDITIONS OF THE NEWBOAN
(Check ail that spply)
39. OBSTETRIC PROCEDURES
(Check all that apply) Anemia (Hct. <39/Hgb. <13} ................ 01 Q
Birthinpry . .. ... ... . 02 0
AMMOCentesiS . ... ... ... ... ... ... 01 Q Fetal alcohol syndrome . . . .. .. ............... 03 0
Electronuc fetat momitoning . . ... ...... ..... 02 0 Hyaline membrane disease/RDS . .. ... ... .. .. .. 04 O
inductionof labor . ......... .... ... ...... 03 0 Meconium aspiration syndrome . .. ............. os O
Stimulaton of labor .. .... ..., ......... 04 O Asusted ventation <30 min .. .. ............. 08 O
Tocoly$is .. ... ... .. e 0s Q Assisted ventation 230 min ... ... ... ... ..., 07 O
Ultrasound .. ... ... 06 O Sewures ... ... ... ... o8 O
None ... ...... ... ... .0 00 i 00 0O None ... . . ... 00 O
Other 07 0 Other 03 O
(Specitvi Specity

43. CONGENITAL ANOMALIES OF CHILD
{Check 8/l that spply)
Anencephaius . . . e
Spina bifica/Meningoceie .
Hydrocephalus
Microcephaius . . ... ... .
Other central nervous system anomaSes

Specity}

Heart malformations ... ........ .
Other circulatory/respiratory anoma’es

{Specity;

Rectal atresia/stenosis . ... ... ... e
Tracheo esophageal fistula/Esophageal atresia

Omphalocele/ Gastroschisis
Other gastrointestinal anomaiies
{Specify)

0s

06

07

o8
09

.10

Malformed genitalis . .. ....... .. ... .
Renal agenesis
Other urogenital anomaires

(Specify)

1

12

.13

Cleft lip/paiate . . e
Polydactyly/Synaactyly/Adactyly . .
Ciub foot
Diaphragmatic herria .

Other musculoskeletalf integumentz s~cmaties

.16

14

.. 186
17
.18

(Specity

Down's syncrome .
Other chromosomal anomaies

(Specity}

None
QOther

(Soecity)

00
22

The format shown above is for live births.

The standard

format for fetal death reports is essentially the same,

differing only in several respects:
("hysterotomy/hysterectomy")

delivery

(a) a seventh method of
is

added, the

(b)

section on abnormal conditions of the newborn is omitted, and
(c) congenital anomalies are of the "fetus" rather than the

"child".

faenn
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each. Any errors which may have taken place that year are
understandable and likely to have been corrected by now. The
intent of this conponent was sinply to develop certain basic
i nsi ghts concerning the workings of the checkbox concept.

0 Component 2 (Underlvin f Fetal th

All fetal death reports, regardless of format, contain a cause-of-
death section which reports the inmediate cause of death followed
by up to two antecedent causes (conditions that gave rise to the
I mredi ate cause). JWK’s task with respect to this conponent, as
set forth in the Statenment of Wrk, was to:

(1) Study the causes of death reported on each record and
determ ne, using NCHS coding rules, which of the causes
was "underlying".

(2) Evaluate "the quality and conpl eteness of cause-of-death
I nformation on fetal death records" insofar as the
ability to determne the underlving cause i s concerned.

By decision of the project advisory panel, no explicit search was
to be conducted for discrepancies between the vital record and the
NMIHS. There were two reasons for this:

a. The NM HS contains no single data elenent directly
relating to cause of death.

b. To establish decision rules for what constitutes a
"discrepancy" woul d be specul ative at best.

The study universe for this conponent exceeds that for Conponent 1,
since it is not limted to the so-called "checkbox" states. In
all, 43 jurisdictions submtted fetal death reports for 1988. The
breakdown by jurisdiction is shown in Exhibit 2.
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EXH BIT 2.

Nunber of Fetal
Deat h Reports

Al abana 133
Al aska 7
Arizona 70
California 926
Col or ado 38
Connect i cut 21
Del awar e 13
Fl ori da 282
Ceorgi a 218
Hawai | 19
| daho 47
[Ilinois 277
| ndi ana 122
| owa 42
Kansas 26
Kent ucky 80
Loui si ana 109
Mai ne 14
Mar yl and 62
Massachusetts 27
M nnesot a 31
M ssi ssi ppi 96

M ssouri

Nebr aska
Nevada

New Hanpshire
New Jer sey
New Mexi co
New York Gty
North Carolina
Ohi o

&Il ahona
Oregon

Pennsyl vani a
Rhode 1sl and
South Carolina
Tennessee
Texas

Ut ah

Ver nont
Virginia
West Virginia
Wom ng

FETAL DEATH REPORTS RECEI VED

Nunber of Fet al
Death Reports




0 Commonent 3 (I ndustry and Occupation)

This component is designed to address "the types and frequency of
di screpanci es between the reporting of industry and occupation on
states’ vital records and the NMIHS". The states (including New
York Gty) that furnished information on industry and occupation in
1988 are as follows:

No. of Records No. of Records

Li ve Fet al Li ve Fet al

Birth Deat h Birth Deat h
Al abanma 280 132 Nevada 56
California 917 New Yor k 440
Connect i cut 23 New York City 726 320
| ndi ana 114 Texas 1, 243 108
Mai ne 27 15 Ut ah 117 31
New Hanpshire 28 Washi ngt on 59 2
North Carolina 140 W sconsi n 241 4 2

3,210 1, 849

The industry and occupation of both the nother and the father are
treated in this portion of the study: all states that reported one
reported the other.

0 Conmponent 4 (Multiple Causes of Deat h)

Thi s conponent is an extension of Conponent 2, added through
contract amendment. Again, it consists of two separate sets of
activities:

- The first was to code "aill |isted causes of death ... fromthe
4,000 fetal death reports used in the 1988 NMIHS".

--  The second was to "analyze multiple cause of death data in the
same manner as underlying cause of death is analyzed in
Conponent 2%,



The jurisdictions that submtted fetal death reports relevant to
this conponent were previously identified in Exhibit 2.

1.3 Data_ Sources

Three data sources were used to performthis study:

a. Vital records. - The live birth certificates and fetal death
reports received fromeach of the participating jurisdictions.

b. Mother's file. - A collection of conputer tapes in which are
stored the responses provided by the nothers in the 1988 NMIHS
sanpl e. The data el enments stored are drawn from a 35-page
survey instrunent with section headings as foll ows:

Part A - Prenatal Care and Health Habits

Part B - Delivery of Your Baby

Part C - O her Pregnancies

Part D - Mdther's Characteristics

Part E - Father's Characteristics

Part F - Famly I ncone

c. Hospital/Provider (H P) File. - A collection of conputer tapes

in which are stored additional data elements concerning the
mother, infant, and/or fetus, as reported by up to seven

prenatal care providers and by the hospital (s) responsible for
delivery and/or postnatal care. The prenatal care provider
and hospital questionnaires are 16 and 32 pages respectively.

The Mther's File was furnished to Jwk International in June 1991
and the HP File in June 1992. Document ati on concerning these
files is available fromthe Fol |l owback Survey Branch of the
Division of Vital Statistics of the National Center for Health
Statistics.




1.4 Oaani zation of ThiS Report

Each of the ensuing chapters of this report is devoted to a
separate conponent of the study. For conveni ence, the order of
presentation is altered slightly -- Conponents 2 and 4, both
dealing with cause of fetal death, are presented |ast. \

Chapters 2 (Checkbox Itens) and 3 (Industry and Qccupation) are
each organized in two sections. The first is an assessnent of the
quality and conpl eteness of the vital record in and of itself. The
second is an assessnent of observed discrepancies between the vita
record and NMHS. Since sone of these data elenents may, in the
case of the nmother's file, be inputed, the issue of inputation and
its inpact on the discrepancy rate is treated as well.

Chapters 4 and 5 address, respectively, the underlying cause and
mul tiple causes of fetal death. Since the notion of "discrepancy",
as it relates to fetal death, was defined to be moot, both chapters
deal solely with the contents of the vital record:

- Chapter 4 outlines the procedures, based on NCHS coding rules,
used by JWK to identify the underlying cause of death. The
chapter then addresses the issue of quality and conpl et eness,
asking in effect: "pid the cause-of-death section of the
fetal death report contain sufficient information to permt
the underlying cause to be determ ned?"

-- Chapter 5 extends the discussion to two special topics of
interest: (a) the relationship between the first- and second-
listed causes of death, and (b) the degree of correspondence
between information reported in the cause-of-death and
checkbox sections respectively.

Al'l chapters discuss both methodol ogy and findings. Conclusions
and recommendations are presented as appropriate.
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2.

CHECKBOX | TEMS

2.1 ouality and completeness of the Vital Record

The standard checkbox format for

live births, previously shown in

Exhibit 1, involves seven major sections. The section headings and
contents of each are briefly sunmarized bel ow;

Section Headi na

Medi cal Ri sk Factors
for This Pregnancy

QG her R sk Factors
for This Pregnancy

hstetric Procedures

Conpl i cations of Labor
and/or Delivery

Met hod of Delivery

Abnornmal Conditions
of the Newborn

Congeni tal Anomalies
of Child

Content s

Anenia, cardiac disease, and
fourteen others, plus "None"
and "“Other".

Questions on tobacco use,
al cohol use, and weight gain.

Ami ocentesis, electronic fetal
nmonitoring, and four others,
pl us "None™ and "Other".

Febrile, meconium noderate to
heavy, and thirteen others,
pl us "None" and "Other".

Vagi nal, vagi nal after previous
C-section, and four others.

Anemia, birth injury, and six
ot hers, pl us "None" and
"Other".

Anencephal us, spina bifida, and
ni neteen others, plus "None"
and "Other".

As noted in Exhibit 1, the standard checkbox format for fetal
deaths is essentially the same as that for live births, differing

only in the foll ow ng respects:

a. Asevent hnet hodof delivery ("hysterotomy/hysterectomy")

i s added.




b. There is no section on Abnormal Conditions of t he
Newbor n.

c. Congenital Anomalies are of the "fetus™ rather than the
"child".

As inplied by its title, the checkbox format entails essentially no
witten input. \Wile the section on Qther Risk Factors requires
three nunerical entries (average nunber of cigarettes per day,
average nunber of drinks per week, hunber of pounds gained during

pregnancy), the other sections require no witten input at all
except when "other" is checked.

In 1988, of the states that submtted vital records for use in this
study, the follow ng used the standard format Wit hout nodification:

Live Births Fetal Deaths

Al abana Al abana

Hawai i | ndi ana

| ndi ana New Hanpshire
Kent ucky North Carolina
Mai ne

Nevada

North Carolina

The followi ng states* used a format simlar to that of the US.
Standard but differing in one or nore respects:

Live Births eat
Connecti cut Connecti cut
Ceorgia Kansas
New York Mai ne
New York Gty New Mexico
Washi ngt on New York Gty
t The term "state" will, throughout this report, be understood

to apply to New York Gty as well.
10



Where nodifications were nade, the nature of the nodification
vari ed. Sonme states made only mnor changes, retaining all (or
essentially all) of the standard itens and adding a few ot hers.

The Connecticut live birth certificate, for exanple, included
"HV+" under Medical Risk Factors, and "HIv+" and "chenica

dependency” under Abnornal Conditions of the Newborn. New Yor k
Gty added "preeclanpsia" under Medical Risk Factors and divided
*'uterine bleeding" by trimester; questions on drug dependency and
on the use of sedatives, tranquilizers, and anticonvul sants were
added to the section on Gther Ri sk Factors: and so on.

O her states made nore extensive changes. Georgia and \Washi ngton
omtted the section on obstetric procedures and configured the
remai ning sections sonewhat differently, retaining nany standard
itenms but also adding a few and dropping a nunber of others.
Nei t her Georgia nor Washington included checkboxes for "uterine
bl eedi ng", "inconpetent cervix", and several other standard risk
factors, but added boxes on drug dependency, rubella, and syphilis.

This portion of the study addresses the issue of quality and
conpl eteness from the standpoint of the vital record in and of
itself, i.e., without reference to information contained in either
the nother's or HP file of the NM HS. From that standpoint, two
measures of the constructs "quality" and "conpl et eness" seem
rel evant:

a. The frequency with which entire checkbox sections were
omtted, i.e., nothing was checked, not even "None".
b. The frequency with which positive entries were nade,

I.e., boxes other than "None" were checked

Patterns in these frequencies, particularly between live birth
certificates and fetal death reports, were examned, with the
followng results:

11




Freauencv with which entire checkbox sections were om tted

The fact that no boxes were checked in a particular section does
not necessarily mean the section was overlooked; conceivably, none
of the boxes in that section mght have been applicable. The fact,
however, that not even "None"™ was checked | ends an el enent of
anbiguity to the situation, not conducive to reliable reporting.
Ambiguities of this sort were relatively rare in live birth
certificates but quite common in fetal death reports, as shown
bel ow.

Percentage of Tines
Entire Section Ws Omtted
Live Birth Fetal Death

Certificates Reports
Medi cal Risk Factors 1.8% 13. 5%
Cbstetric Procedures 5.3%% 13. 3%
Conpl i cations of 1.5% 15. 6%
Labor and/or Delivery
Met hod of Delivery 5.0%%* 5.5%
Abnormal Condi tions 1.3% NA
of the Newborn
* Each of these nunbers is skewed upward by an

unusual Iy high percentage of omssions In a
single state (not the same in both cases). If
the outliers are excluded, the percentage of
onmissions drops to 1.6% for Cbstetric
Procedures and 2.1% for Method of Delivery.

The low rate of om ssion for entire checkbox sections in the case
of live birth certificates -- generally 2% or less -- inplies a
greater attentiveness to this portion of the vital record when the
event involved is a live birth. The substantially higher rate for
fetal deaths is consistent with prior NCHS experience which
indicates that mssing entries in fetal death reports, for reasons
believed to be related to priority and sensitivity, generally

12



receive less vigorous followup at the state |evel than those
involving live births.

F i whi itiv tri W

Anot her plausible basis for assessing the quality and conpl et eness
of the data involves dichotomzing all checkbox entries into two
groups: positive and negative, and searching for patterns.
Negative entries are those in which either the box narked "None"
was checked or no boxes were checked at all; positive entries are
anything else. The results of this exercise, aggregated across all
states that submtted reports, are as follows:

Percentage of Vital Records

Containing PositiveEntries

Live Birth Fetal Death

Certificates Reports
Medi cal Risk Factors 24. 2% 36. 2%
Cbstetric Procedures 81. 7% 68. 9%
Complications of 37.0% 44. 3%
Labor and/or Delivery
Met hod of Delivery 95. 0% 94. 5%
Abnormal Conditions 11. 4% NA

of the Newborn

The patterns observed in this table (apart from the roughly 5%
omssion rate for Method of Delivery) seem reasonable. In
particular, the differences between live births and fetal deaths
appear to move in the right direction. One would naturally expect
fetal deaths, as opposed to live births, to be acconpanied by a
greater percentage of nedical risk factors and conplications of
| abor and/or delivery, and by a |ower percentage of obstetric
procedures (ammiocentesis, electronic fetal monitoring, and the
i ke) normally associated with higher orders of care. The
preceding table shows this to be the case.

13



2.2 Discrepancies Between Vital Record and NM HS

The second basic area of study conducted in connection with this
conponent consisted of a search for discrepancies between the
information reported in the vital record and that reported in the
NMHS. This portion of the study focused chiefly on the variables
"al cohol use", "tobacco use", and "wei ght gain", contained in the
checkbox section | abeled O her R sk Factors.

Basi ¢ _Tabul ati ons

In an effort to gain a feeling for the manner in which the data

fall, basic frequency counts for al cohol use, tobacco use, and
wei ght gain were generated. These counts are presented in Exhibits
3 through 5 respectively. Each table shows, by state, the

percentage distribution of replies provided by nmothers in the NMHS
sanpl e conpared to that reported in the vital record. Perti nent
observations are as follows:

1. Al cohol Use (Exhibit 3). - The vital records in nost states
indicate that over 95% of nothers abstained throughout their
pregnancy -- had zero drinks per week. Mthers in the NMHS,
however, reported substantially |lower rates of abstention
ranging from 67 to 94 percent. One of the reasons for the
apparent discrepancy may be a matter of coding: the NMHS
question on al cohol calls for coded responses and includes a
nunber of |ess-than-once-a-week categories -- "2 to 3 drinks
a month", "1 drink a month", “less than 1 drink a nonth" --
whereas the vital record sinply callsfor a single nunerica
entry, the average nunber of drinks per week. Many of the
smal | er coded values in the NMHS tended to be reported in the
vital record as zero (see analysis of linked records,
presented below: in virtually every state the vital record
percentage for "o" is seen to be roughly conparable to the
NM HS percentage for ®o" and *<1" conbi ned.
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EXH BIT 3.
MOTHER S ALCOHOL CONSUMPTI ON DURI NG PREGNANCY, BY STATE

NM HS _ _ —  VITAL RECORD
Percentage Distribution Percentage Distribution
of Values ("Number of Val ues (" Nunmber
of Drinks per Week")* of Drinks per Week")*
N 0 <1 1-2 3+ N** 0 <1 1=2 3+
AL-LB 236 91 7 1 1 222 99 - 1 0
-FD 95 87 8 1 3 92 100 - 0 0
CT-LB 16 94 6 0 0 11 100 - 0 0
-FD 16 75 13 13 0 16 100 - 0 ]
GA-LB 436 88 8 3 2 NA
H - LB 10 80 10 3 I 29 100 - 0 0
I N-LB 89 84 15 1 0 85 95 - 0 5
-FD 93 89 6 1 3 92 99 - 0 1
KS- FD 21 67 33 0 0 21 100 - 0 0
KY-LB 127 85 13 2 0 127 98 - 2 1
ME- LB 25 80 16 0 4 24 100 - 0 0
-FD 10 90 10 0 0 8 100 - 0 0
NV- LB 43 72 21 5 2 29 90 - I 3
NH FD 16 81 13 0 6 15 100 - 0 0
NM FD 10 90 0 10 0 10 100 - 0 0
NY-LB 353 78 16 4 2 353 (P = 95%)%**
NYC-LB 458 85 9 3 3 458 (P = 95%)**x*
-FD 163 85 10 1 3 161 (p = 92%)%**
NC-LB 314 92 6 1 1 307 97 - 2 1
-FD 110 88 6 2 4 102 100 - 0 0

WA- LB 43 12 26 0 2 NA

NA:  Vital record in this state omts question on al cohol use.

* Because of rounding, percentages may not sumto 100%
** Excludes entries that are missing, illegible or otherw se not useful.

*+* \ital record format permts binary answers only. Percentage shown
is the percentage who answered "No“.
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Tobacco Use (Exhibit 41. - As in the case of alcohol
consunption rates of zero were reported substantially nore
often, by a wide margin and with only one exception, in-the
vital record than the NM HS. This tinme, however, the
di fferences cannot be ascribed to coding: both the vita
record and the NMHS report the use of tobacco in the sane
manner, as an uncoded integral value -- the average nunber of
cigarettes snoked per day.

The | ower percentage of zeros in the NMHS is seen to be
acconpani ed by a higher percentage of values in the range of
1tod. It was initially conjectured that sone of these smal
val ues mght be reporting errors, i.e., mght pertain to the
nunber of packs, not cigarettes, snoked per day. Analysis of
the linked records, however, showed this not to be the case.
A nore plausible explanation, as in the case of alcohol use,
Is that extrenmely |ow consunption rates, not uncommon in the
NMHS, tend to be ignored -- i.e., reported as zero -- in the
vital record.

Weiuht Gain (Exhibit s). - The nost striking aspect of the
wei ght gain distributions is the |arge nunber of negative
wei ght gains (weight "losses") seemngly reported by nothers
in the NMHS. The inportant point to note here is that NMHS
wei ght gain is a calculated value, the difference between data
el ements SC215 ("weight just before delivery") and SC211
("weight just before you became pregnant"), whereas the vital
record weight gain is a reoorted value, a single nunerical
entry. The differences between the two distributions are seen
to be quite pronounced: | osses in excess of 25 pounds are
non-exi stent in the case of the vital record, and |osses
between 1 and 25 pounds extrenely rare whereas in the case of
the NMHS, |osses in excess of 25 pounds are noted quite
of ten. Sonme of the |osses are unnaturally I arge: t he
follow ng table shows the |argest single negative weight gain
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EXH BIT 4.
MOTHER S TOBACCO CONSUMPTI ON DURI NG PREGNANCY, BY STATE

NMHS VITAL REQORD
Percentage Distribution Percentage Distribution
of Values ("Nunber of of Values ("Nunber of
[aarettes per Day")* Claarettes per Day")*
N 0o 1-4 5-19 20+ N** 0 1-4 5-19 _20+
AL-LB 236 78 5 10 2 221 89 1 7 4
-FD 95 73 11 13 4 90 87 0 7 6
CT-LB 16 94 0 0 6 11 91 9 0 0
-FD 16 69 13 6 13 14 100 0 0 0
GA-LB 436 80 5 11 4 NA
H - LB 30 77 3 13 7 28 89 4 4 4
| N-LB 89 66 8 15 11 89 74 1 19 6
-FD 93 71 2 16 11 87 75 0 15 10
KS- FD 21 76 0 19 5 21 100 0 0 0
KY-LB 127 72 4 13 11 127 82 2 7 9
ME- LB 25 80 0 8 12 24 96 0 0 8
-FD 10 70 0 30 0 8 .75 0 25 0
NV- LB 43 72 12 14 2 29 86 3 3 7
NH- FD 16 81 0 19 0 16 88 0 6 6
NV FD 10 80 10 0 10 10 100 0 0 0
NY-LB 353 72 6 15 6 352 (p = 83%)%*+
NYC-LB 458 77 5 12 5 458 P = 70%)%k%
-FD 163 80 8 8 3 162 Ep = 64%)kx
NC-LB 314 80 4 10 6 300 84 2 7
-FD 110 78 5 12 5 101 80 3 12
WA- LB 43 84 5 9 2 41 (P = 88%)*x«
NA:  Vital record in this state omts question on tobacco use.
* Because of rounding, percentages may not sumto 100%
** Excludes entries that are missing, illegible or otherw se not useful.

»+x \ital record format permts binary answers only. Percentage shown
Is the percentage who answered "No".
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EXH BIT 5.
MOTHER S WVEI GHT GAIN DURI NG PREGNANCY/ BY STATE

NMIHS _ _ VI TAL RECORD
Percentage Distribution Percentage Distribution
of Val ues ("Pounds of Val ues ("Pounds
Gained or Lost")=* Gained or Lost")*
Loss Loss Gin G@Gin Loss Loss @Gin @Gin
N s 5 1-25 ©0-25 > 25 N*x* > 25 [-25 O25 & 5
AL-LB 236 1 3 47 49 196 0 1 47 52
-FD 95 3 3 56 38 63 0 0 59 41
CT-LB 16 6 0 38 56 NA
-FD 16 6 6 50 38 NA
GA-LB 436 2 3 45 50 NA
H - LB 30 0 0 47 53 26 0 0 46 54
I N-LB 89 0 0 45 55 85 0 0 100 0
-FD 93 2 2 43 53 74 0 0 55 45
KS- FD 21 0 0 48 52 19 0 0 58 42
KY- LB 127 2 4 49 46 122 0 0 62 38
MVE- LB 25 0 0 20 80 21 0 0 29 71
-FD 10 0 0 30 70 5 0 0 60 40 —
NV- LB 43 0 0 49 51 23 0 0 48 52
NH FD 16 0 0 38 63 11 0 0 55 45
NM FD 10 10 0 50 40 NA
NY- LB 353 2 1 41 57 279 0 1 39 60
NYC- LB 458 1 5 47 47 280 0 0 49 51
-FD 163 2 3 50 45 74 0 1 55 43
NC- LB 314 1 2 46 51 272 0 0 52 48
-FD 110 1 4 51 45 84 0 0 57 43
WA- LB 43 0 2 33 65 NA

NA: Vital record in this state omts question on weight gain.

* Because of rounding, percentages may not sumto 100%

** Excludes entries that are mssing, illegible or otherwi se not useful, _
18



in each of several states, as calculated fromthe NMHS file
and as reported in the vital record respectively:

Largest Sinale Neaative WWiaht (Rin
As cal cul ated As reported in

in the NMHS the vital record
State A-LB -77 -6
A-FD -52 0
State B-LB ~58 NA
B- FD -218 NA
State G- LB -78 0
State D-FD -56 0
State F-LB -30 0
State G LB -73 -2
G FD -a3 -10
State H LB -41 0
H FD -76 0

NA°  Question on weight gain not included in the vital
record format for this state.

These di screpanci es raise certain obvious questions regarding
the NMHS weight gain, not the vital record. Subtracting the
nother's reported weight prior to pregnancy (data el enent
sc211) from her reported weight prior to delivery (SC215)
clearly can lead to erratic results, a tip-off that one or
both of these elements might be in error. Either the forner
was overstated, the latter understated, or some combination of
both took place. Further analysis of this issue is contained
in the conmparison of |inked records which foll ows.

Comparison of Linked Records

The vital records submtted by the states were matched, by ID
nunmber, wth the corresponding record in the NMHS file. The
| i nkage (and consequent anal ysis) was acconplished in two stages:
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a. Since the nother's file was avail able twel ve nont hs
before the HP file, the Iinkage between it and the vita
record was studied first (Stage 1).

b. Wen the HP file later becane available, 1inked
comparisons involving all three data sources were
perforned (Stage 2). The analysis was extended at that
point to include '"method of delivery" as well.

Both sets of conparisons are presented bel ow.

0 Staae 1: Vital Record vs. Mdther's File

Appendi ces A through C contain matrices which show, state by state,
the joint distribution of values for the variables "al cohol use",

"tobacco use", and "weight gain" respectively. Sunmary findings
are as follows:

Al cohol Use (Appendi x A)

For the purpose of analysis and sunmary presentation, the spectrum
of al cohol usage (number of drinks per week) was coded as follows:

0, <1, -2, 35 6-8, 9-13, and 14 or nore, corresponding roughly
to the coding enployed in the NMHS. A discrepancy was defined as
any point lying off the diagonal in Appendix A i.e., any pair of
values that fall in different intervals (counting "0" and "<i" as
equivalent).?

Summ ng across all states in Appendix A the discrepancy rate for
al cohol use was found to be slightly under 5% (54 di screpant cases

2 This definition of discrepancy is admttedly a sinplification
since it is possible for two values to fall in the sane
interval yet differ nunerically. However, such cases were, in
the case of al cohol consunption, relatively rare and of m nor
consequence.
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in a total of 1,183 matched records). The NMHS val ue was greater
in 34 of these cases and the vital record value in 20.

Tobacco Use (Appendix B)

The spectrum of tobacco consunption (nunmber of cigarettes per day)
was divided as follows: 0, I-2, 3-5, 6-10, and greater than 10.
These intervals are roughly conparable to those used to categorize

al cohol use.

Summi ng across states, the discrepancy rate for tobacco use was
found to be four tines that for alcohol -- 217 discrepancies in
1,176 matched records, or 18.5% As with alcohol, NMHS
consunption values tended, in the case of discrepancy, to exceed
the vital record val ue: 139 cases nmoved in the forner direction
and 78 in the latter.

Wei aht Gain endix ¢

Because of the broader spectrum of values involved, the node of
presentation for weight gain differs slightly fromthat enployed in
the case of alcohol and tobacco use. The distributions shown in
Appendi x C reflect the difference between the NMHS and vital
record weight gains, as a function of the nother's weight prior to
pregnancy. Positive differences denote the NMHS wei ght gain was
larger; negative differences denote the opposite. Perti nent
observations are as follows:

1. Match rate. - If a match is defined as any pair of values that
cone within five pounds of each other (i.e., the center colum
in Appendix C), nost states showed natch rates between 30 and
60 percent. Only one state showed a match rate materially
bel ow t hese values and only two states, both with snal
numbers of records, showed nmatch rates materially greater.
The match rate for all states conbined was 40%
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Relative values, NMIHS vs. vital record. - Where the two

weight gains failed to match (differed by more than five
pounds), the NMIHS weight gain was more 1likely to be the
greater. There were 587 such cases compared to 393 in which
the situation was reversed. The full distribution of weight
gains, summed over all states, was as follows:

Number
of Cases Pct.

NMIHS and vital record weight gains 654 40%
within five pounds of each other

NMIHS gain exceeded vital record gain: (587) (36%)

-- Between 6 and 20 pounds 376 23%

-- Between 21 and 50 pounds 184 11%

-- By more than 50 pounds 27 2%

Vital record gain exceeded NMIHS gain: (393) (24%)

-- Between 6 and 20 pounds 300 18%

-- Between 21 and 50 pounds 75 5%

-- By more than 50 pounds 18 1%

Relationship to mother’s weight. =-- Generally speaking,

discrepancies in weight gain appear to be independent of the
mother’s weight prior to pregnancy. This feature is evident
from Exhibit 6 which shows the Jjoint distribution of
discrepancies and mother’s weight, summed over all states.
For all levels of discrepancy, the mother’s weight prior to
pregnancy is seen to be distributed in roughly the same manner
(110 to 129 pounds most common, with 130 to 149 pounds a close
second), with one exception -- for those mothers whose vital
record gain exceeded their NMIHS gain by more than 50 pounds,
the vast majority (twelve out of eighteen) were recorded as
having pregravid weights greater than 169 pounds. Putting it
another way, six percent of these heavier mothers (twelve
cases out of 207) displayed discrepancies of this nature and
magnitude versus none of the lighter mothers (zero out of 182)
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EXHBIT 6. DI STRIBUTI ON OF VEI GHT GAI N DI SCREPANCI ES
BY MOTHER S VEI GHT PRI OR TO PREGNANCY

_ Number of Cases
Mot her' s wei ght 110- 130- 150-
prior to pregnancy: <110 129 149 169 >169

NM HS and vital record weight gains a3 226 190 90 65
within five pounds of each other

NM HS gain exceeded vital record gain:

- Between 6 and 20 pounds 44 122 104 62 44
- Between 21 and 50 pounds 22 63 56 19 24
- By nore than 50 pounds 3 9 9 3 3

Vital record gain exceeded NMHS gain:

- Between 6 and 20 pounds 27 94 88 49 42
- Between 21 and 50 pounds 3 20 18 17 17
- By nore than 50 pounds 0 3 1 2 12

TOTALS la2 537 466 242 207
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and | ess than one percent of the others (six out of 1,245).

The question arises: why are heavy nothers so much nore "
likely to have their NMHS weight gain vastly understated --
by more than 50 pounds -- conpared to the vital record?

The answer, one surmses, may lie in the possibility that
these nmothers were not really heavy -- their pregravid weight
was sinply, for whatever reason, overstated. This woul d
naturally cause these nothers to appear heavy and woul d al so
cause their weight gain, neasured through subtraction, to be
correspondi ngly understated. The confort one feels with this
conjecture stens not only fromthe fact that it offers a
| ogi cal explanation for the situation described, it also
accounts for the unusually |arge nunber of negative weight
gains in general noted earlier.”

At |east some of the anomalies noted on these pages nmay be a survey
artifact, the product of inputation. Fol l owi ng a time-honored
practice, virtually all mssing data elenents in the NMHS _
(including, in this instance, nother's pregravid and/or predelivery

wei ght) are inputed. The extent to which this phenonenon takes

pl ace and an analysis of its inpact on the apparent discrepancy

rate are discussed next.

The Extent and Impact of Imputation

O the three variables treated in this portion of the study --
al cohol use, tobacco use, and weight gain -- only weight gain is

3 This conjecture, if true, has strong inplications for the
accuracy of any research based on NM HS data el enents SC211
(pregravid) and SC215 (predelivery) weight. One possible
solution mght be to add a question to the survey instrument
asking the nother to explicitly report her weight gain in
pounds (as in the vital record). Wil e this woul d not
necessarily "correct" either of these data el ements when they
are wong, it wuld at |east raise an inportant flag.
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subject to any appreciable degree of inputation. O the records
studi ed, alcohol and tobacco use were inputed in only slightly over
one percent of the cases, too small a percentage to be of any
consequence, while one or both of the elenents involved in the
wei ght gain conputation (pregravid weight, predelivery weight, or
both) were iaputed roughly eight percent of the tine. The latter
findings, and their inplications, are described bel ow.

Weiaht aain. - O the 1,634 records studied, 1,504 (92% involved

no inputation at all. The remaining 130 records were divided as
fol | ows:
0 In 53 cases, the nother's weight prior to delivery was

I mputed but not her weight prior to pregnancy.

0 In 21 cases, the nother's weight prior to pregnancy was
i mputed but not her weight prior to delivery.

0 In 56 cases, both weights were inputed.

The distribution of discrepancies in each of these situations is
shown bel ow

Di screpancy in Pounds (defined as NM HS
weiaht uain mnus vital record weight gain)
-50 to -20 to -5 to 6 to 21 to

Imputed Wi aht <50 -21 -6 5 20 50 >50
Nei t her <1% 4% 19% 42% 23% 10% 1%
(N = 1,504)

Pregravid only 5% 24% 10% 19% 5% 29% 9%
(N = 21)

Predelivery only 13% 17% 9% 8% 17% 23% 13%
(N = 53)

Bot h 0% 11% 12% 29% 23% 21% 4%
(N = 56)
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The preceding table presents a nunber of interesting features:

1. The tails, starting at plus or mnus 21 pounds, contain a
surprisingly large percentage of cases. Even where inputation
was not involved, discrepancies of 21 pounds or nore were
observed over 15% of the tine.

2. Not surprisingly, the tails were nobre pronounced when
I mputation was perforned. Interestingly, the degree of
correspondence was poorer when only one weight was i nputed
t han when both were:

Percentage Of weiaht sain discrepancies that were
Fairly close Moder at el y Extrenel y
(less than large (nore large (nore
5 Ibs. apart) than 20 |bs.) than 50 1bs.)

No inputation 42% 16% 2%

Both wei ghts 294 36% 4%

I mput ed

One wei ght i nputed 11% 66% 23%

but not the other

3. Finally, a clear lack of symetry was observed between
di screpancies that were negative (i.e., the vital record
wei ght gain exceeded the NMHS wei ght gain) and those that
were positive:

Vital record value NM HS val ue exceeded
exceeded NM HS val ue vital record val ue
bv nmore than 5 Ibs. bv nmore than 5 Ibs.

No i nputation 24% 34% (p <.001)

Both weights inputed 23% 48% (p <.05)

One wei ght i nmput ed:

Pr egrayi d 39% 43% %not signif.)
Predel i very 39% 53% (not signif.)
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The dynam cs that cause the NVH S weight gain to exceed, generally,

that reported in the vital record -- and that seemngly create an
even greater disparity when one or both of the weights that
contribute to the conmputation is inputed -- nay warrant further
st udy.

0 St aae 2: Conparisons Involvina the HP File

Wth the availability in June 1992 of the HP file, conparisons
involving all three data sources becane possible. Al though nuch of
the HP file is clinical in nature, attention in this portion of
the study focused on the three non-clinical variables "alcohol
use", "tobacco use", and "wei ght gain", the goal being to determne
the extent to which these itens are usefully and reliably reported.

In addition, a fourth variable ("nmethod of delivery", not included
in the nmother's file) was exam ned from the standpoint of two-way
differences between the vital record and the HP file.

The character locations in the HP file that contain infornmati on on
these itens are as foll ows:

Al cohol Use
8830- 8832 Nunmber of drinks per week (includes "o")

Tobacco Use

8823- 8824 Did nother snoke during pregnancy? (Yes/No)
8826-8828 Nunber of cigarettes per day

Weiaht Gain

6745- 6747 Mot her's pregravid wei ght

9988-9990 Mot her's wei ght when admitted for delivery

Met hod of Deliverv
10132- 10134 Type of delivery (ten checkboxes, including
"Other")
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The manner in which these itens were processed and anal yzed vis-a-
vis those in the vital record and mother's file is described bel ow

0 Al cohol Use

For each of the files, the format used to describe nother's al cohol
use during pregnancy is shown bel ow

Sour ce How Al cohol Use is Reported
Vital record Uncoded nunber of drinks per week.
Mother's file Location 1236-37: 01 denotes "yes®

02 denotes "No"

Location 1241-43: 11 coded val ues
(001-011)

HP file Locati on 8830-32: Uncoded nunber of
drinks per week.

Previously, in Stage 1, it had been shown that there were 1,183
cases in which both the nother's file and the vital record
contai ned useful entries concerning al cohol use. In 769 of these
cases, the HP entry proved useful as well.' To assess the
intersource reliability of these records wth respect to this
particular data element, the follow ng steps were taken

Step 1. Both the vital record and the H P val ues were recoded,
using the sane coding intervals as the nother's file.
[ NOTE: Codes 008 through 010 in the nother's file
pertain to frequencies involving |less than one drink per
week. Since the vital record and HP files report
integer values only, there is no possibility of a match

¢ Inthe HP file, unlike the nother's file, no inputation was
performed for mssing entries, thus reducing the nunber of
records available for conparison. This conment holds for

tobacco use and weight gain as well.
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for these codes. They were therefore recoded, when they
appeared, to code 011 (*None"). The latter code was al so
assigned to nothers who were not asked this question,
i.e., whose response in location 1236-37 was "No".]

Step 2. After all recodes involving al cohol use were conpleted,
the 769 records whose |ID nunbers matched in all three

files were divided into five groups:

Group 1 - Al three coded values were the sane.
Goup 2 - Only the vital record differed.

Group 3 - Only the nother's file differed.

Goup 4 - Only the HP file differed.
Goup 5 - All three files differed.

This set of conparisons showed a 92.5% | evel of agreenment anong all
three data sources (Goup 1), a 4.9% | evel of partial agreenent
(Goups 2 through 4), and a 2.6% | evel of nutual disagreenent
(Goup 5. The relevant numbers and percentages are shown bel ow.

Compari sons involvina al cohol use

Nunber
of Cases Per cent

All three files agree 711 92. 5%

Two out of three agree, the
sol e exception being the:

Vital record 11 1. 4%
Mther's file 16 2. 1%
HP file 11 1.4%
None of the three agree 20 2.6%
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0 Tobacco Use

The format used in the three data files to report tobacco use is as
foll ows:
Sour ce How Tobacco Use i S Reported
Vital record Uncoded nunber of cigarettes per day.
Mther's file Locati on 1253-54: 01 denotes "Yes"
02 denotes "No'
Locati on 1258-60: Uncoded number of
cigarettes per day.
HP file Locati on 8823-24: 01 denotes ®“ves"

02 denotes "No"

Locati on 8826-28: Uncoded nunber of
cigarettes per day.

In Stage 1, considering just the nother's file and vital record,

there were a total of 1,176 matched records involving tobacco use.

Introducing the HP file reduced the nunber of natches to 881 (see
footnote 4). Conparison of these itens paralleled that taken in
the case of al cohol use:

Step 1.

Step 2.

Al three values were recoded using a slightly nodified
version of the coding intervals used in Stagel: 0, |-2,
3-5, 6-10, 11-20, and >20.

After recoding was conplete, the 881 records whose |ID
nunbers matched in all three files were divided into the
five |evel -of-agreement groups defined earlier.
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As in Stage 1, the results of this conparison showed somewhat | ower
| evel s of agreenent for tobacco use as conpared to al cohol. The
rel evant nunbers and percentages were as follows:

Conpari sons involvina tobacco use

All three files agree

Two out of three agree, the
sol e exception being the:

Vital record
Mother's file
HP file

None of the three agree

0 Wight Gain

Nunmber

of Cases  Percent

70. 8%

5.1%
7.3%
3.3%

13. 5%

The variables and format used to report weight gain are as follows:

Sour ce How Wi uht Gain is Reported
Vital record Uncoded nunber of pounds gai ned during
pregnancy.
Mther's file Location 3014-16: Wi ght prior to
pregnancy.
Location 3023-25: Vi ght prior to
del i very.
HP file Location 6745-47: Weight prior to
pregnancy.
Location 9988-90: Wi ght prior to
delivery.

In Stage 1, the nunber of matched records involving weight
considering only the nother's file and the vital

gain,

record, was 1, 634.

I ntroducing the HP file reduced the nunber of natches to 815.
Conparison of these itens took the follow ng form
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Step 1. In the case of the two NMHS files (nother's and H P),
the nother's weight prior to pregnancy was subtracted
fromher weight prior to delivery to derive the estimted
weight gain. Both of these values, as well as the weight
gain reported directly in the vital record, were recoded
using the following intervals: c¢-25 (i.e., a weight loss
greater than 25 pounds), -25to -11, -10 to -1, 0 to 9,
10 to 19, 20 to 29, 30 to 39, 40 to 49, 50 to 75, and
>75.

Step 2. The recoded values were then sorted into five groups as
above.

The results of this conparison are summarized bel ow

Compari sons involvina weiuht aain

Nunmber
of Cases Per cent

All three files agree 162 19. 9%

Two out of three agree, the
sol e exception being the:

Vital record 109 13. 4%
Mother's file 173 21. 2%
HP file 78 9.6%
None of the three agree 293 36. 0%

Exhibit 7 conpares these percentages with those associated with
al cohol and tobacco use. Wiile a strict conparison of these
nunbers is invalidated by the use of nine coded intervals for

wei ght gain (as opposed to six for the others), the differences are
sufficiently pronounced to warrant the conclusion that weight gain
enjoys a lower level of unanimty anong data sources than either
al cohol or tobacco use. O the three variables, alcohol use is by
far the nost consistent, wth tobacco use a distant second, and
wei ght gain a renote third
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EXH BIT 7.
COVPARI SON OF CODED VALUES OF ALCOHCOL USE, TOBACCO USE,

AND VIEI GHT GAIN FOR THREE ALTERNATI VE DATA SOURCES
(VITAL RECORD, MOTHER S FILE, AND H P FILE)

Two out of three files agree,

Al three the sole exception beina the None of
files Vital Mot her' s H/P the files
aur ee Recor d File _File __auree

Al cohol use 93% 1% 2% 1% 3%
(N = 769)
Tobacco use 71% 5% % 3% 14%
(N = 881)
V\él ght g)al n 20% 13% 21% 10% 36%
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In those cases where only two of the sources agreed, the nother's
file was nore likely to be the exception than either of the other
two. Chi-square analysis of the nunbers in Exhibit 7 (carried to
one nore deci mal place) showed the differences to be statistically
significant in the case of tobacco use and weight gain (but not in
the case of alcohol use). That is to say, the relative frequency
with which the nmother's file is the outlier with respect to these
two variables differs significantly from the relative frequency
associated with either the vital record or the HP file.

Exanple: O the 881 cases involving tobacco use, there were
138 cases in which two of the sources agreed but
the third did not. Under the null hypothesis that
there are no essential differences anong sources,
these cases would have divided equally at 46 each.
The actual split was:

Vital record the exception: 45 cases
Mther's file the exception: 64 cases
HP file the exception: 29 cases

The above level of non-uniformity was highly
significant (p<.01). A simlar, even nore highly
significant finding was noted in the case of weight
gai n.

Impact of Imputation

Carrying the analysis a step further, the cases studied were
divided, as before, into two groups: those in which the value in
the nother's file was inputed and those in which it was not. For
al cohol and tobacco use, the nunber of cases involved was trivial:
there were only seven cases of inputation (out of 769) for alcoho
use and only six (out of 881) for tobacco use. For weight gain,
however, there were 41 records in all (out of 815) in which one or
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both of the two key weights was inmputed. The respective level-of-
agreement profiles for the inputed vs. non-inputed cases were as
follows:

Two out of three files agree,

Al three the sole exception being the None of
files Vital Mot her' s H/P the files
aur ee Recor d File File aur ee

| mput ed 5% 2% 32% 0% 61%
(N = 41)

Non- i mput ed 21% 14% 21% 10% 35%
(N = 774)

The inpact of inputation remains, as noted earlier, strongly
evi dent .

The final step in the analysis was to devise a single index to
facilitate the comparison of cases across variables, data sources,
and (eventually) tinme. Variables such as Kappa were considered and

rejected as unsuitable in the present context. Unlike "percent
agreement”, Kappa has the virtue of taking the [evel of agreenent
based on chance alone into account; however, it has the

di sadvantage that its value is not readily interpretable since it
depends on the nunber of coding intervals enployed.

The index selected was as follows: the percentage of cases in
which a given data source agrees with at |east one of the other two
sources with respect to a given variable. This index expresses the
degree of concordance displayed by any given combination of data
source and variable. Its conmputation is illustrated in the
foll ow ng exanple:

Considering Exhibit 7, one notes that for the variable
"tobacco use", the nother's file agrees with at |east one
ot her source (a) whenever all three sources agree (71% of the
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tinme), (b) whenever the vital record is the sole exception (5%
of the tine), and (c) whenever the HP file is the sole
exception (3% of the tine). The sum of these percentages
(79% expresses the degree of concordance for the nother's
file wwth respect to tobacco use.

Val ues of this neasure for all conbinations of variable and data
source are as follows:

Percentage of tine the given data source
aareed wth at least one other data source

Data Source Al cohol Use Tobacco Use Wi aht Gain
Vital record 96% 81% 51%
Mther's file 95% 79% 43%
HP file 96% 83% 54%

Again, there is a clear tendency for the nother's file to be the
| east concordant of the three (i.e., the least likely to agree with
the other two), particularly with respect to weight gain. Wien the
results for weight gain are subdivided by inputed vs. non-inmputed,
the contrast is even sharper, as shown bel ow

Percentage of time the given data source
aarees wth at least one other data source

Weight Gain Wi ght Gain
(Imputed) (Non-imputed)
Vital record 37% 52%
Mther's file 7% 45%
HP file 39% 55%

Wiat these findings denote, in brief, is the following: When the
mother's weight (either pregravid or predelivery) is inputed, the
l'i kelihood that the conputed weight gain will match either the
vital record or the HP file is extrenely renote (7%. When
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neither weight is inputed, the likelihood of concordance increases
substantially, to 45%

The final variable treated in this portion of the study is "method
of delivery", described bel ow.

0 Met hod of Deliverv

Since Method of Delivery does not appear in the nother's file, the
analysis that follows centers on the vital record and HP file.

Live birth certificates that use the standard checkbox for mat
feature six choices for Mthod of pelivery:®

0 Vagi nal

0 Vaginal birth after previous C section
0 Primary C-section

0 Repeat G section

0 For ceps

0 Vacuum

The HP file includes all of these choices, slightly expanded,
sonewhat differently worded, and presented in the follow ng order:

Vaginal birth after previous C section
Spont aneous

Forceps - | ow

Forceps - md

Forceps - high

Vacuum extraction

First C-section

Repeat G section

O O 0 O 0 0 0 ©

s Fetal death reports add a seventh item hysterotony/ectony.

37



Study of some 1,732 matched records that contained useful entries -
in both the vital record and HP files showed the follow ng major
findings:

a. The "spontaneous" entry in the NMHS was matched by "vagi na
birth" in the vital record al nost 98% of the tine.

b. "First Csection" in the NMHS was matched by "Primary c-
section" in the vital record 87%of the tine.

C. "Repeat C-section" was matched by the identical itemin the
vital record 90% of the tine.

d. The overall match rate for all itens conbined was 88%, with
very little difference between live birth certificates and
fetal death reports. Sone itens, however, showed nore than
occasional gaps in ternms of checkbox coverage. "Vaginal birth
after previous GCsection@, which accounted for about 2% of the
NM HS entries, often showed up in the vital record sinply as
"vaginal®™. Forceps deliveries and vacuum extractions also
tended to go unchecked an appreciabl e percentage of the tinmne.
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3. | NDUSTRY AND OCCUPATI ON

3.1 Qualitv and Conpleteness of the Vital Record

Parents' industry and occupation, as reported in the vital record

was coded by awk in accordance with the Industrial Cassification
and Cccupational Cassification Systenms used by the National Center
for Health Statistics' Mrtality Statistics Branch. The taxonony
used in these systens is described in the Alphabetic |ndex of

| ndustries and Occupations, 1989.¢

In the case of occupation, JW added several additional categories,
not part of the original coding schenme. The additional categories

were as foll ows:

Di sabl ed
St udent

Honemaker
Vol unt eer

© O o o

Two subcategories of honemaker were differentiated: (a) nothers
who were specifically identified as homemakers in the vital record
and (b) those who could reasonably be inferred to be honemakers by
virtue of not having had a job in the twelve nonths preceding

del i very.

In all, 5,059 records were examned for industry and occupation.
The follow ng table shows the nunber and percentage of records for
which information on one or the other of these elements was either
omitted or too vague to be coded:

N Prepared by the Labor Force Statistics Branch, Housing and
Househol d Econom ¢ Statistics Division, of the Bureau of the
Census, COctober 1988.
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~Nunber and Percentage of
Times Information s O"nt}ed

v t
Number Percent
Mot her : | ndustry 406 8. 0%
Cccupation 148 2. 9%
Fat her: | ndustry 2, 345 46. 4%
Cccupation 1,948 38. 5%

* Total number of records = 5,059. See page 6 for a
listing of the states involved.

The differences noted between nother and father and between
i ndustry and occupation are highly significant, i.e.

0 | nformation on nothers was nmore commonly and fully
reported than on fathers.

0 | nformation on occupation was more comonly and fully
reported than on industry.

Several additional "cuts" were taken of the data, with the
following results:

a. Live births vs. fetal deaths - There is no evidence that
i ndustry and occupation were nore comonly or fully reported
in the caseof live births as opposed to fetal deaths, or vice
versa. Seven states provided both types of records and the
evidence was mxed: of the 28 possible conparisons that could
be made (seven states times mnther and father times industry
and occupation),11 went in one direction and 14 in the other,
with three ties.

b. Year state began reporting industrv and occupation. - Somne
states began reporting industry and occupation in 1988; others
started earlier. The differences between these two groups are
shown in the follow ng table:
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Percentage of Tines
[nformation Was Omtted
or Too Vaaue to be Coded

States That

Began Regorting States That
in 1988 Began Earlier
[N = 786] [N = 4.2731
Vbt her : | ndustry 7.0% 8. 2%
Cccupation 4. 7% 2. 6%
Fat her: | ndustry 58. 0% 44. 2%
Cccupation 51. 5% 36. 1%

For nother's industry, the differences between the two percentages
are not significant. The other three differences, however, are
highly significant, leading to the conjecture that for nother's
occupation and for father's industry and occupation, a |earning
curve phenomenon may be at work.

3.2 piscrepancies Between Vital Record and NM HS

For the purpose of conparing the vital record and the NMHS wth
respect to parents' industry and occupation, two categories of
"match" were defined:’

0 An exact match is one in which the three-digit code assigned
by Jwk was precisely identical to that reported in the NMHS
mother's file.

7 Two features of this conponent of this study warrant
reenphasis at this point. The first is that the states were
not responsible for coding industry and occupation. All such
items were entered in clear text: gwk did the coding. The
second is that Jwk was instructed to code any nother who had
not worked in the past twelve nmonths as a homemaker. As noted
earlier (p. 39), the category "honenmeker" therefore includes
not only nothers who were epr|C|tIY reported as such in the
vital record but also those who could reasonably be inferred
to be honmemakers by virtue of not having worked for the past
twelve nonths. In terms of total nunber, the latter groupin
tended to be small, accounting for only about one-sixth of al
homemakers.
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0 A near match is one in which the code assigned by JW
al though different fromthat reported in the nother's file,
fell in the same broadl y-defined generic category.

The generic categories used to define near matches followed the
subdi vi sions conventionally enployed in studies of this nature --

"*agriculture", "forestry and fisheries", "mining", etc., in the
case of industry, "executive, admnistrative, and nmanagerial",
@ professional specialties", etc., in the case of occupation. These

categories are shown in the left-hand colum of Exhibits 8 through
11, in which the findings associated with this portion of the study
are summarized. In each of these exhibits, the following is shown:

a. The nunber of vital record/ NMHS conparisons nade, i.e., the

number of records whose ID nunbers matched, grouped according
to the generic category reported in the NMHS

b. The nunber of exact and near matches respectively.

c. The percentage distribution of vital record entries
subdi vided as foll ows:

(1) Sane cateuorv. - Exact and near nmatches conbi ned.
(2) Dfferent categorv.- The vital record category did not

match that in the NMHS

(3) Homemaker. - No match possible: mother was classified as
a honenaker, a category which does not appear in the
NM HS codi ng system (see further discussion, p. 48).

(4) Oher. - Persons reported to be disabled, unenployed (not
i ncl udi ng honenakers), volunteers, or students.

(5) Vital record entry omtted or too vague to be coded.
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EXHIBIT 8. NOTHRR'S INDUSTRY, 1#tes VS. VITAL Recomd

Percent Distribution of Vital Record Entries

Industrial Category No. of Vitd ~ No.of  No. Of . Entry
in Which Xother's Records to Exact Near Same Different Omitted
NHIHS Code Falls Which Compared Natches Hafchest (Category Category  Homemaker Ote**Unclear
010-021  Agriculture 3 3 3 19% 3 55% 16% Th
030-031 Forestry and | 1 0 100% 0% 0% 0% 0%
fisheries
040-050 Mining 1 3 0 2T% 18% 46% 0% 9%
060 Construction Pl 5 0 20% 16% 4% 1% 16%
loo-222 Hanufacturing, 214 42 23 30% 13% 3% 9% 13%
nondurable goods
230-392 Manufacturing, 169 2 19 2% 19% 3% T 19%
durable goods
400-472  Transportation, 130 46 8 42% 13% 32% 1% 9%
communications,
and other public
utilities
500-571 Wholesde trade 12 7 5 17% 35% 3% 6% 11%
580-691 Retail trade 676 101 43 2% 13% 47% ) %%
700-712 Finance, insurance, 209 96 14 53% T 28% 14% 11%
and real estate
721-760 Business and repar 167 17 6 14% 16% 50% 7% 14%
Services
761-791 Persond services 173 R 2 20% 17% 50% 7% 6%
800-802 Entertainment and 28 3 1 14% 2% 43% 1% 1
recreation services
812-892 Professona and 700 224 99 46% T 30% 1% 13%
related services
900-932 Public administration 84 14 15 3% 18% 3% 4% 11%
942 Armed forces _ 13 9 _0 75% 0% 25% 0% 03
ALL INDUSTRIES oy~ 2,702 625 243 32% 13% 3% 6% 11%

* Vitd record and NHIHS codes differ but fal in the same generic category.

&k Includes disabled, unemployed, volunteers, and students.
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EXHIBIT 9. FATHER'S INDSTRY, NHIHS VS, VITAL RECORD

Percent Distribution of Vital Record Entries

Industrial  Category No. of Vita No.of  No. Of Entry
in Which Father's Records to Exact Near Saw Different Omitted
NHIHS Code Fdls hich Compared Hatches Hatchest  Category  Cateqory Homemaker  Other**  or Unclear
010-021  Agriculture 94 35 15 53% 9% 0 1% 31%
030-031 Forestry and 5 1 0 20% 20% 0 0% 60%
fisheries
040-050 Miring 24 12 0 50% 5% 0 0% 5%
060 Construction 435 166 0 38% 14% 0 4% 44%
l00-222 Hanufacturing, 249 57 23 3% 2% 0 2% 44%
nondurable goods
230-392  Hanufacturing, 397 50 58 21% 19% 0 M 52%
durable goods
400472 Transportation, 314 108 11 38% 18% 0 3% 40%
communications,
and other public
utilities
500-571 Wholesdle trade 123 10 I 14% 48% 0 1% 3%
580-691 Retail trade 457 91 39 28% 21% 0 % 49%
700-712 Finance, insurance, 125 57 2 47% 16% 0 1% 36%
and real estate
721-760 Business and repar 223 42 10 23% 23% 0 M 52%
Services
761-791 Persona sarvices 54 13 0 2% 2% 0 4% 48%
800-802 Entertainrent and 38 8 2 26% 29% 0 % 42%
recreation services
812-892 Professiond and 303 102 39 47% 16% 0 1% 37%
related services
900-932 Public administration 116 42 6 41% 2% 0 0% 35%
942 Armed forces 101 64 _0 63% 128 0 1% 43
AU INDUSTRIES COMBINED 3,058 858 212 35% 20% 0 M 43%

* Vitd record and NHIHS codes differ but fall in the sane generic category.

k4 Includes disabled, unemployed, volunteers, and students.
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EXBIBIT 10. KOTRER'S OCCUPATION, HNIES VS. VITAL RECORD

Percent Distribution of Vital Record Entries

Occupational Category No. of Vital No. of  No. of Entry

in Which Mother's Records to Exact  Near Same Different Omitted

NXIHS Code Falls Wbich Compared Haiches Hatchest Category Cateaorv Homemaker Other**  or Unclear

003-037 Exective, 171 39 28 3% 2% 29% 1% 6%
administrative,
and managerid

044-199  Professional 280 97 13 61% 10% 2% 3% 5%
specialties

203-235 Technicians and 70 22 3 36% 31% 2% &) &)
related support

243-285 Sales 451 48 46 2% 16% 45% 15% 3

303-389  Administrative 718 187 139 45% 16% 31% 5% £
support

403-407  Private household 28 0 0 0% 11% 51% 2% 11%
occupations

413-427 Protective service 19 2 | 16% 26% 53% 0% 5%

433-469 Service, except 557 103 40 26% %% 48% 12% 5%
protective and
household

473-499 Farming, forestry, 3l 5 | 19% &) 61% 13% 3
and fishing

503-699 Precision production, 62 4 1 8% 31% 40% 8% &%
craft and repair

703-799 Nachine operators, 223 32 3 28% 13% 38% 11% 10%
assemblers, and
operators

803-859 Transportation and 16 4 0 25% 19% 50% 6% 0%
material moving

869-889 Handlers, equipment 67 3 3 9% 25% 48% 13% 59
cleaners, helpers,
and laborers

905 Nilitary 11 5 _0 45% 18% 27% 0% 9

ALL OCCUPATIONS COMBINED 2,704 551 366 3% 15% 38% %% 5%

* Vital record and NMIES codes differ but fal in the same generic category.

* Includes disabled, unemployed, volunteers, and students.
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Occupationad  Category
in Which Father's

MNIBS Code Falls

003-037 Executive,
adninistrative,
and manageria

044-199 Professiona
Specialties
203-235 Technicians and
related support
243-285 Sales

303-389 Administrative
support

403-407 Private household
occupations

413-427 Protective service

4313-469 Service, except
protective and
household,

473-499 Farming, forestry,
and fishing

503-699 Precision production,
craft and repair

703-799 Machine operators,
assemblers, and
operators

803-859 Trangportation and
naterial moving

869-889 Handlers, equipment
cleaners, helpers,

and laborers
905  Nilitary
ALL OCCUPATIONS COMBINED

EXHIBIT 11. FaTHER’S OCCUPATION, NiIES VS. VITAL RECORD

No. of Vitd
Records to

Which Compared  Hatches

215

266

80

235
168

107

286

122

627

219

264

312

100

3,061

No. of
Exact

75

97

28

40
30

43

45

42

138

46

64

38

53
739

Percent Distribution of Vita Record Entries

No. of Entry
Near Same Different Omitted
Hatches* Category Category Homemaker Othe**  or Unclear
34 h1% 28% 0 1% 20%
12 64% 15% 0 .28 19%
6 43% 40% 0 1% 16%
50 38% 35% 0 2% 25%
23 32% 21% 0 4% 31%
0 - -
1 47% 16% 0 k) 32%
21 23% 2% 0 kil 52%
18 49% 18% 0 1% 32%
81 34% 28% 0 M 3%
29 21% 24% 0 % 45%
16 30% 23% 0 % 45%
18 18% * 23% 0 6% 53%
-9 53% 22 9 3% 2
375 36% 25% 0 ki 36%

* Vita record and NMIES codes differ but fall in the same generic category.

*k Includes disabled, unemployed, volunteers, and students.
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The findings presented in Exhibits 8 through 11 are briefly
summari zed bel ow

1. Match rate, - Roughly one-third of the cases resulted in
either exact or near matches (see table below). Two
additional points of note: (a) the overall match rate varied
hardly at all between nothers and fathers, and between
industry and occupation, (b) exact matches tended to outnunber
near matches, particularly in the case of industry:

Overal |

. Exact Near Mat ch
Variabl e Mat ches Mat ches Rat e

I ndustry: Mot her 23% 9% 32%
Fat her 28% 7% 35%
Cccupat i on: Mbt her 20% 14% 34%
Fat her 24% 12% 36%

2. Variations bv industrv and occupation. - As one m ght expect,
not all industries and occupations showed the same propensity
for matching:

a. Anmong industries, for both mother and father, "finance,
insurance, and real estate", “professional and rel ated

- services", and varmed forces" had hi gher-than-average
match rates. The match rates for ' @hol esal e trade",
"business and repair services", "personal services", and
"entertainment andrecreation services" tended to be |ow

b. Anpng  occupati ons, "professional specialties® and
"military" ranked high in ternms of match rate for both
mot hers and fathers: "handlers, equipnent cleaners,

hel pers, and |aborers" ranked |ow Some occupations
("protective service", "farmng, forestry, and fishing",
and "precision production, craft, and repair") ranked
significantly higher for fathers than nothers.
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3. Reasons for mismatch. -~ Wiile a substantial percentage of
m smat ches took place sinply because the vital record and
NM HS reported two fundanentally different industries (or
occupations), nost msmatches occurred for one of two reasons:

a. Honemakers. - In the case of nothers, over half of the
m snmat ches occurred because the mother was defined in the
vital record as a honenaker, a designation for which
there is no code in either the Industrial or Qccupationa
d assification Systens used in the NMHS. For both
i ndustry and occupation (Exhibits 8 and 10), honemakers
accounted for 38% of all cases involving the nothé&.

b. M ssing and/or vague entries for fathers. - In the case
of the father, over half of the m smatches resulted
because the vital record |acked a suitable, codable
entry. The absence of this information accounted for 43%
of all cases involving father's industry (Exhibit 9) and
36% of those involving occupation (Exhibit 11).

There has been sone conjecture that the match rate for industry and
occupation mght depend on how the question concerning these data
el enents was worded. Sone states ask sinply for "industry" and
"occupation® with no further qualification. Some insert the word
"usual™, others "nost recent", and still others such phrases as
"over the past twelve nonths" or "usual during the past year".
Anong the states studied, there were no |less than five such
variations. | nterstate conparisons of discrepancy rate based on
differences in wording are believed to be pointless because of (a)
the relatively small nunber of states (and in sone cases, records)
in each such group and (b) the likelihood that any differences
noted could not safely be ascribed to differences in wording --
there are too many other potential explanatory variables involved
and too few cases to control themall.
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Imputation. - I ndustry and occupation, even nore than weight gain,
often involves the use of inputed values. In the case of nother's
pregravid and/or predelivery weight, roughly eight percent of the
values in the NMHS nother's file were inputed; for industry and
occupation, the rates are even higher:

Total nunber

of mat ched Records imputed

records Nunmber Percent

Mot her: Industry 2,717 235 8. 7%
occupation 2,715 235 8. 7%

Father: Industry 3,072 470 15.3%
Cccupation 3,058 467 15. 3%

As expected, where either industry or occupation is inputed, the
match rate declines precipitously: both near and exact nmatches are
virtually non-existent:

Overal |
_ Exact Near mat ch
Variabl e mat ches mat ches rate
Mother: Industry - inputed 0.9% 3.0% 3. 8%
not i nput ed 24. 8% 9.9% 34. 7%
Cccupation - inputed 0.0% 3.0% 3.0%
not i nput ed 22. 2% 14. 5% 36. 7%
Father: Industry - inputed 1.3% 0.6% 1. 9%
not i nputed 30. 4% 10. 4% 40. 8%
Cccupation - inputed 0.9% 1. 5% 2. 4%
not i nput ed 28. 3% 14. 2% 42. 5%

These rates, it nust be noted, are expressed as a percentage of all
cases, including those where the vital record contained no entry or
the entry was too vague to be coded. If all such cases were to be
elimnated fromthe conputation, the "adjusted" rates woul d appear

as foll ows:
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Overal |

_ Exact Near mat ch

Variable mat ches mat ches rat e

Mot her's industry - inputed 0. 9% 3.2% 4. 1%
not i mputed 28. 2% 11. 3% 39. 4%

Mot her' s occupation - i nputed 0. 0% 3.1% 3.1%
not i nput ed 23. 4% 15. 2% 38. 6%

Father's industry = inmputed 5.3% 2. 7% 8. 0%
not i nputed 48. 5% 16. 6% 65. 1%

Father's occupation - inputed 3.0% 5.2% 8.2%
not i nputed 37. 9% 19. 1% 57. 0%

Adjusting the match rate in this manner "improves" the match rate
for fathers much nore than it does for mothers but |eaves unchanged
t he basic observation noted on the preceding page: Where either
i ndustry or occupation is inmputed, the match rate is quite |ow

Since over 8% of the nothers and over 15% of the fathers in the
NM HS study sanple were characterized by inmputed values for
i ndustry and occupation, this can be of serious consequence in any
future research that focuses on the characteristics of individua

cases rather than on statistical aggregates.

A final point: industry and occupation do not appear on the US

Standard Certificate of Live Birth. A consequent |ack of
famliarity with these itens may account, understandably, for at
| east some of the discrepancies noted in this section. The bul k of
t he discrepancies, however, are believed to lie in the three areas
identified earlier:

a. The lack, in 1988, of an explicit NMHS code for

homenmakers.
b. | nadequate information on the fathers.
c. [mputation in individual cases.

50



4. UNDERLYI NG CAUSE OF FETAL DEATH

4.1 coding Rul es

The U. S. Standard Report of Fetal Death includes space for |isting
up to three "fetal or maternal conditions directly causing feta
death". These are to be listed in the follow ng order:

0 | medi at e cause

0 First antecedent cause (condition that gave rise to the
I mmedi ate cause)

0 Second ant ecedent cause

This information is listed in Part | of the cause-of-death section
of the fetal death report. In addition, Part |l |lists "other
significant conditions of fetus or nother contributing to fetal
death but not resulting in the underlying cause given in Part 1I",

Experi ence has shown that while nost fetal death reports are
properly conpleted, some are not. For exanple

a. I mmrediate and underlying causes are sonetines reversed.
Exanpl e: the imedi ate cause is reported to be "placenta
previa" and the first preceding cause "fetal anoxia".

b. Sone causes are described sinply as "fetal dem se", "prenatal
death", or "stillborn". Wile such nonenclature is in many
I nstances codable under IcD-9 -- "still birth", for exanple,
Is classifiable under 779.9, Unspecified condition originating
in the perinatal period -- statements of this nature add
nothing to the researcher's know edge concerning either the
underlying or inmredi ate cause of death.
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JWK was assigned the task in this portion of the study of review ng
the fetal death reports submtted by the various states and
determning, in each case, the underlying cause of death. This was
to be done in accordance with prescribed coding rules issued by
NCHS.* In keeping with the client's wi shes, the nosol ogi st
assigned to this task was instructed not to "second guess" the
person who had prepared the original report by nmaking use of
information contained el sewhere in the record such as fetal weight,
gestational age, etc. Only information reported directly in the
cause-of -death section was to be used.

The coding procedures applicable to this task appear in the JWK
document _giijuatlon of Fet al Death Records.-

41, dat ed Cbtober 19 1990 These procedures are based on both the
instructions devel oped by Dr. MacDornman (see footnote 8) and the

more generic coding rules set forth in NCHS Instruction Manual Part
2A: _Instructions for Classifving the Underlving Cause of Death,

1988. Although the latter rules (thirteen in all) are too |engthy
for inclusion in this report, the first rule -- termed the General
Rule -- is worth highlighting:

CGeneral Rule. - Select the condition entered on the |owest
used line of Part | (of the cause-of-death section) unless it
Is highly unlikely that this condition could have given rise
to all of the conditions listed above it.

Several exanples of the application of this rule are presented
bel ow.

s See, for exanple, "Coding Cause of Fetal Death", Witten by
Harian MacDorman, Ph.D., Statistician, Mrtality Statistics
Branch, NCHS Hyattsville. Dr. MacDorman’s instructions are
appended to a cover letter by Ronald F. Chanbl ee, Chi ef,
Techni cal Services Branch, Division of Vital Statistics, NCHS
Research Triangle Park, directing that they be used to code
the cause of fetal death starting in data year 1990.
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Exanpl e No. 1:

a. Cord accident
b. Short cord syndrone

Code to 762.6 (other and unspecified conditions of
unbi | ical cord).

Exanpl e No. 2:

a. Cardiopulnonary failure (fetal)
b. Severe abruptio placenta

Code to 762.1 (abruptio placentae).

Exanpl e No. 3:

a. Unbilical cord accident
b. Gestational diabetes (maternal)

Since diabetes could not have caused the cord accident,
code to 762.6 (other and unspecified conditions of
umbi l'ical cord).

In Exanples 1 and 2, the condition on the |owest |ine was selected
since it clearly led to the condition above it. In Example 3,
there was no such connection and the first-listed condition, rather
than the second, was selected.

The file of underlying causes resulting from application of these
rules was conpleted in July 1991, quality checked, and delivered to
NCHS in diskette formwth an acconpanying file layout. The file
contained a total of 4,550 records. Each record included either an
ICD-9 code indicating the underlying cause of death as judged by
the swk nosol ogist, or a flag indicating that the underlying cause
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could not be determned. The latter group of entries -- those for
whi ch no code could be determned -- are discussed in the section
which follows (Section 4.2).

In all, there were 3,022 cases in which a specific ICD-9 code could
be assi gned based on the information reported. A clear najority of
those cases (1,777, or 58.8% involved conplications of the
pl acenta, cord, or nenbranes (code 762.X). The mgjor itens within
this category were, in descending order of frequency, as follows:

762.5  Conpression of unbilical cord other 601 cases (19.9%
than cord prol apse 3

762.1 Pl acental separation and henorrhage 479 cases (15.9%
other than placenta previa

762. 6 QG her and unspecified conditions of 337 cases (11.2%

unbilical cord

762.2 Q her and unspecified abnormalities 248 cases (8.2%
of placenta

Al other itenms codable to 762. X 112 cases (3.7%

The remaining 1,245 codable itens were divided as follows:

760.0 Mat ernal hypertensive disorders 184 cases (6.1%

768.0  Asphyxia or anoxia before onset 170 cases (5.6%
of | abor

765.X Disorders relating to short gestati on 107 cases (3.5%
and unspecified |ow birthweight

740.0  Anencephal us 71lcases (2.3%

759.7 Miltiple congenital anonalies 56 cases (1.9%

775.0 Mat ernal diabetes nellitus 55 cases (1.8%

758. X  Chronosomal anomal i es 5lcases (1.7%
Al other itens involving assignable 551cases (18.2%
| CD-9 codes
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4.2 Quality and completeness of the Vital Record

O the 4,550 fetal death reports reviewed in this conponent of the
study, roughly one-third (1,528) were indetermnate -- contained no
i nformati on which would permt a clearcut judgnent to be reached
concerning the underlying cause of death. In all of these cases,
either:

a. the cause-of-death section was |eft conpletely blank,
b. the cause was stated to be "unknown", or

c. the cause was expressed in vague, non-specific terns
("fetal demise", "still birth", etc.).

The relative frequencies with which these events took place, sunmed
over all states, were as follows:

Cause mi ssing 54 cases (1.2%)°

Cause unknown 710 cases (15.6%

Cause vague or uninformative 764 cases (16.8%
Tot al 1,528 cases (33.6%

Assuming that the only reason the cause-of-death section was |eft
bl ank was that the person preparing the report sinply "didn’t
know', what all of these cases woul d appear to have in comon is
uncertainty on the part of the preparer as to the underlying cause
of death. Al such cases were coded (by JW) 779.9, Unspecified
condition originating in the perinatal period, thereby satisfying
the contractual requirement but providing no useful information for
resear chers.

i Thirty-five of these cases occurred in one state.  Excluding
the outlying state, the percentage of cases of this nature is

reduced to 0.4%
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Not all states displayed the sane reporting profile, either overall
or in terns of the foregoing three-way split. Anong states that
submtted |arge nunmbers of fetal death reports (at |east 100), the
follow ng variations were noted:

S~

Percentage Distribution of
| ndet erm nate Cases

Cause Cause Cause Vague or

M ssi ng Unknown Uni nformati ve Tot al
State A 0% 11% 7% 18%
State B 0% 6% 16% 22%
State C 0% 24% 6% 30%
State D 0% 29% 3% 32%
State E 0% 14% 30% 45%
State F 0% 29% 20% 49%
State G 11% 23% 23% 57%
State H 0% 11% 59% 69%

These variations speak nore, it is believed, to differences anong
reporting personnel and/or reporting policy than to differences in
types of fetal death. No anal ysis was perforned to support this
conj ecture.

Most states (35 of the 43 studied) had indetermnacy rates between
20 and 50 percent. O these, seventeen had rates between 20 and 30
percent, thirteen between 30 and 40 percent, and five between 40
and 50 percent. The renuining eight states were evenly divided:
four were |less than 20 percent and four were greater than fifty.
The nedian rate for all 43 states was 30 percent, close to the nean
of 33.6 percent noted on the precedi ng page.
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5. MILTI PLE CAUSES OF DEATH

5.1 Joint D stribution of Causes

Over 90% of the first-listed causes of death in the fetal death
reports fell into one of seven categories. These categories are
shown bel ow, together with their frequency of occurrence and, where
applicable, their associated | CD-9 code:

No. Pct.
ggllcatlons of cord, placenta, and 998 21. 9%
ranes (762.X)

Hypoxi a/ asphyxi a (768. X) 750 16. 5%

QO her specified conditions originating in 245 5. 4%

prenatal period (779.8)

Extrene immaturity/preterm (765.X) 108 2. 4%

Anencephal us (740.0) 53 1.2%

Cause expressly stated to be unknown 886  19.5%*

Cause vague or uninfornmative (e.g., 1,096 24.1%*

"fetal demise")

Subt ot al s 4,136 90. 9%
No first-listed cause 63 1.4%%
Everything el se 351 7. 7%

* NOTE: These percentages were later reduced to 15.6%
16.8%, and 1.2% respectively -- the percentages
shown on page 55 -- through additional infornmation
furnished by the second- and third-listed causes of

deat h.

As inplied in the footnote to the preceding table, the second- and
third-1isted causes of death often provided val uabl e basic or
clarifying information. There were, in all, 1,652 records in which
two causes were listed and 656 in which there were three. \here
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two causes were reported, the one that was |isted second was judged
to be the underlying cause by the JWK nosol ogi st 68% of the tine,

as opposed to 32% for the one that was listed first. \Were three
causes were listed, the one that was listed third was judged to be
the underlying cause 49% of the tine, as opposed to 33% for the one
that was listed second and 19% for the one that was |listed first.

The joint distribution of first- and second-listed causes of’ feta
death is shown in Exhibit 12. H ghlights of the exhibit are as
foll ows:

1. The single most common conbination of causes (365 cases out of
a total of 1,652, or 22% involved ICD-9 code 768.X
("hypoxi a/ asphyxia") as the first-listed cause and 762. X
("complications of cord, placenta, and nenbranes") as the

second.

2. The next nost conmmon conbi nation involved the foll ow ng
sequence: a non-specific cause (such as "fetal dem se")
listed first, followed by a statenent that the underlying
cause was "unknown". There were 233 such cases (14% of the
total).

3. The third nost common conbi nation involved a non-specific

cause followed by an explicit reference to conplications of
the cord, placenta, or nenbranes, codable to 762.X.  There
were 134 such cases (8% of the total).

These three conbinations alone accounted for 44% of all fetal death
reports involving exactly two reported causes. Qher conbinations
of note include 77 records (5% of the total) in which a cause
codable to 762. X was followed by another cause codable to the sane
seri es.

1o Percentages don't sum to 100% because of roundi ng.
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EXHIBIT 12.

JOINT DISTRIBUTION OF FIRST- AND SECOND-LISTED
CAUSES OF FETAL DEATH

Digtribution of Second-Listed Causes®

Stated  Vagque/
Number to be  uninfor- Everything
Fird-Listed Cause of Cases 762.X 768.X 779.8 765.X 740.0 unknown native _ else
762X Complications of cord, 264 77 11 0 6 0 44 8 118
placenta, and membranes
768X  Hypoxialasphyxia 466 365 3 | 6 4 45 2 40
779.8  Other specified conditions 126 55 3 0 6 5 20 6 A
originating in prenatal
period
765X  Extreme immaturity/pretern 44 10 2 0 1 0 9 6 16
740.0  Anencephaus 8 | 2 0 0 0 1 | 3
cause stated to be urknown % 8 3 0 1 0o M 3
Cause vague or uninformative 478 134 13 0 15 7 233 1 69
Everything dse 110 29 2 3 4 2 15 4 51
Totals 1,652 699 39 4 39 18 41 80 362
Percent 1000 423 24 02 24 11 249 48 21.9

# Includes only those cases in which exactly two causes were reported.
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Consi dering only those reports that listed exactly two causes of
death (Exhibit 12), conplications of the cord, placenta, and
menbranes are seen to account for only 16% of all first-listed
causes but 42% of those that were |isted second. The enphasi s
woul d appear to flowin the right direction -- cord accidents,
etc., are nore properly the underlying (second-listed) rather than
imredi ate (first-listed) cause of death. The enphasis in the case
of hypoxi a/asphyxia, on the other hand, flows in the reverse
direction: it was first-listed 28% of the tinme and second-listed
only 2.4% Again, the relative enphasis seens to be correct.
Compar abl e percentages for the other causes listed in Exhibit 12
are as foll ows: N

Percentage of times
__the indicated cause was
First-Listed Second- Li st ed

Q her specified conditions 7.6% 0. 2%
originating in prenata

period

Extrene immaturity/preterm 2. 7% 2. 4%
Anencephal us 0.5% 1. 1%
Cause stated to be unknown 9.4% 24. 9%
Cause vague or uninformative 28. 9% 4. 8%

The major insights gathered fromithis presentation are that:

a. Persons preparing fetal death reports are nore apt to use
t he term "unknown" when describing the underlying cause,
although it is comonly used to describe the i mediate
cause as well.

b. Vague or uninformative terns are nore commonly used to
describe the i nmmedi ate cause of death than the underlying
cause.
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5.2 Relationship Between Cause-of -Death and checkbox Secti ons

The analysis that follows, proposed by Marian MacDor man of NCHS,
exam nes the connection between itens noted in the cause-of-death
and checkbox sections of the fetal death report. The basic issue
Is this: when a given item (nedical condition) for which a
standard checkbox exists is |listed as a cause of fetal death, was
the correspondi ng checkbox narked as well? A less relevant but
nonet hel ess interesting issue refers to the obverse: when a given
item a possible cause of death, is noted in the checkbox section
of the report, was it noted in the cause-of-death section as well?

The results of this investigation, summed over all fetal death
reports received from checkbox states, are presented in Exhibit 13.
The nedical conditions listed in the table are those defined to be
of interest by Dr. MacDor man. For each condition, the follow ng

information is shown:

a. The nunber of tines the itemin question was |isted as a cause
of death in the cause-of-death section.

b. The nunber of tines the given itemwas noted (received a
positive checkmark) in the checkbox section.

c. The junction of a and b, i.e., the nunber of times the given
I tem appeared in both sections of the sane report.

d. The percentage of tines, considering only those cases in which
the itemwas listed as a cause of death, that it appeared in
t he checkbox section as well.

e. The percentage of times, considering only those cases in which
the item was checkmarked in the checkbox section, that it was
|[isted as a cause of death.
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EXHIBIT 13.

CORRESPONDENCE BETWEEN CAUSES OF DEATH AND CHECKBOX ITEMS

Number of Times This Iter Was

Percentage of Joint Nentions

Listed as a

Harked as Reported in
cause of death a cbeckbox both sections  as a cause of death

HEDICAL RISK FACTORS

Bclaapsia 34
CONPLICATIONS OF LABOR

ANDIOR DELIVERY

Abruptio placenta 117
Placenta previa 1
Cord prolapse 7
NETHOD OF DELIVERY
Hysterotomy/-ectomy 3

CONGENITAL ANONALIES

Anencepbalus 12
Hydrocepbalus 3
Omphalocele/qgastroschesis 2

Selected others (spina 10
bifida, renal ageness,
Down's syndrome, other
chromosoral anomalies)

+ Only one case reported.

1

81

19

12

12

62

Given the iter was listed Given the iten was
marked as a checkbox

18% 55%
54% 18%
1008+ 25%
43% 16%
0% 0%%
42% 42%
33% 17%
50% 8%
10% 25%



The nunbers and percentages shown in Exhibit 13 should be treated
with caution since they are based on unweighted counts, in some
cases quite small, not conducive to generalizability. Despite this
caveat, some inmportant insights are believed to be inbedded in this
material. They are discussed, by condition, below.

Medi cal Risk Factors

0 Eclampsia. =~ Although a fairly comon cause of death (34
mentions in all), this condition was only infrequently marked
as a checkbox item (total of eleven nentions). On only six of
those occasions did the item appear in both |ocations, which
means that (a) 28 times out of 34 it was reported as a cause
of death but not as a checkbox item and (b) 5 times out of 11
It appeared as a checkbox item but not as a cause of death.
The |atter phenomenon does not necessarily constitute a
reporting problem (checkbox items do not necessarily equate to
causes of death) but the forner phenonenon does. It inplies
that in this first year of checkbox inplenentation, the
reported frequency of eclanpsia, based on checkbox reporting
alone, may be somewhat understated: only 18% of the tines
that this condition appeared as a cause of death was it marked
In the checkbox section as well.

Complications Of Labor and/or Delivery

0 Abruptio placenta. - As in the case of eclanpsia, this
condition was nore comonly reported as a cause of death than
as a checkbox item Again, there appears to be some degree of
checkbox underreporting: only about half of the tines that
the item appeared as a cause of death (63 records out of 117)
was it marked in the checkbox Section as well.

0 Placenta previa. - Only one state reported this condition --
four tinmes as a checkbox item once as a cause of death -- a
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surprising finding in and of itself. On the single occasion
in which placenta previa was a reported cause of death, it was
marked as a checkbox item as well. The smal | nunbers

I nvol ved, however, make this observation less than
over whel m ng.

0 Cord vrolapse. - Unlike eclanpsia and placenta previa, cord
prol apse is nore commonly a checkbox item than a cause of
death. O the seven tines it was |listed as a cause of death,
on three occasions it was marked in the checkbox section as
wel |, a joint appearance rate of 43%

Met hod of Delivery

0 Hysterectomy/-otomy. - One state reported a hysterectony or
hysterotony as the cause of death on three occasions. The
Item does not appear, however, on the nodified checkbox form
used in that jurisdiction, which accounts for its |ack of
mention as a checkbox item I n another state, it appeared
once as a checkbox item but not as a reported cause of death.
Again, these nunbers are too small to be generali zed.

Congenital Anonmlies

0 Anencephalus. - O the twelve tinmes this itemwas listed as a
cause of death, only five tinmes was it marked as a checkbox
item a joint appearance rate of 42% The same situation
holds in reverse: five of the twelve tines it appeared as a
checkbox itemit was |isted as a cause of death

0 Hydrocephalus. ~ Hydrocephalus is nore commonly a checkbox
itemthan a cause of death. O the three tines it was |isted

as a cause of death, only once was it marked in the checkbox
section.
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0 omphalocele/gastroschisis. - Like hydrocephal us, t hese
conditions are nore conmonly reported as checkbox itens than

as a cause of death. They appeared in the cause-of-death
section only twice and on one of those occasions in the
checkbox section as well.

0 Selected other conditions. - Because of the relatively small
nunbers of occurrences involved, the remaining conditions

identified by Dr. MacDorman (spina bifida, renal agenesis,
Down's syndrone, and other chronosonal anomalies) were
combined. Viewed in the aggregate, these conditions were nore
commonly reported as causes of death than as checkbox itens.
O the ten times one of these conditions was listed as a cause
of death, only once did it find its way into the checkbox
section. Since anomalies of this nature often occur in the
absence of fetal death, one suspects the |evel of checkbox
underreporting nmay be even greater than the |ow joint
appearance rate of 10% would i mpl vy.

It should be noted in closing that 1988 was the first year of
checkbox | npl ement ati on. As noted earlier, any underreporting
whi ch may have taken place that year is understandable and may well
have been corrected by now.  The findings presented above are not
intended. to be critical but sinply to highlight a potential
reporting problem which may (although it may no [onger) warrant
attention.
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APPENDIX A.

TWO-WAY DISTRIBUTION OF NMIHS AND VITAL RECORD VALUES
PERTAINING TO MOTHER S USE OF ALCOHOL, BY STATE

DISTRIBUTION OF VITRL RECORD VALUES

Stat e/ NMIHS
Type VALUE N 4] -2 3-5 6-8 9-13 14-20
AL/L 0 202 202 1 0 0 o 0
AL/L 1-<1 12 12 2 0 0 0 )
aL/L 3.--2 1 1 0 0 0 0 o
AL/L 5 0 0 0 0 0
Ny 87148 : 1 o ) o o 0
AL/L 9 - 1 1
AL/L 14 - 58 o 0 0 0 0 0 0
AL/F o a3 83 0 0 0 0 0
AL/F <1 7 7 0 0 0 0 0
AL/F - 2 0 0 0 0 o 0 0

5 5 5 8 g g ¢ 0

7z
AF 14718 1 1 0 ° ° o S
AL/F - 20 ) 0 0 0
MNMIHS ALCOROL
DISTRIBUTION OF VITAL RECORD VALUES

sState/ NMIHS
'IYPQ VALUE N 0 -2 3-5 6- 8 9-13 14- 20
oT/L 1- (9§ 13 13 8 B o o 0
&T/L I-. 2 0 0 0 0 0 g 8
CT/L 5 0 0 0 0 0 0 0
CT/L 6 - 8 0 0 0 1) 0 0 0

9 0 0 0 0 0 0 0
&T/L 14 - 29 0 v 0 0 0 0 0
lesv/3 3 0 12 12 0 o o o 0
CT/F <1 2 2 0 a 0 0 0
CT/F 1 - 2 2 0 0 0 0 0 0
I/ F 3 - 3 0 0 0

6 - 8 o 0 0 ] 0 0 0
ST/ F $ - 13 0 0 0 0 0 0 2
CI/F 14 - 20 0 0 0 0 0 0 0
NMTHS ALCOHOL

DISTRIBUTION OF VITRL RECORD VALUES
Stat e/ NMIHS
Type VALUE N 0 1-2 3-5 6-8 9-13  14-20
HI/L o 0 23 23 0 (1] 1] 1] 0
HI/L <1 3 3 0 0
HI/L 1- 2 1 1 ) o o 0 0
HI/L 3- 9 0 1 0 0 0 0 0
HI/L 9. 8. o 0 0 0 0 0 0
MI/L 14 - 13 0 0 0 ) o )
HI/L - 20 1 1 0 0 0 0 0
NOTE: L denotes live birth.

F denotes fetal death.
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TWO-WAY DISTRIBUTION OF NMIHS AND VITAL RECORD VALUES
PERTAINING TO MOTHER'S USE OF ALCOHOL, BY STATE (CONTINUED)

NMIHS ALCOMOL

DISTRIBUTION OF VITAL RECORD VALUES

state/ NMIHS
TYpe VALUE
IN/L

IN/L 1 <12
IN/L 3 - 5
IN/L 6 - 8
N/L 9 - 13
IN/L 14 - 20
N/ F 1-.1
IN/F 3-_2
N/ F

N/ F . -58

Stat e/ MNMIHS
TyYpe VALUE
KS/F 0
KS/F < 1
KS/F

i 2
KS/ F 3 - 5
KSI/E 6 - 18
KS/ F 14 - 20

~J
oY HFAUVLO O00M

2

00 000w~

-
OO0 RERAUDO O0O0OR

o

[=Temlw Nou N N I8

-2 3-5 6-8 9-13 14-20
0 3
0 0 0 3] 00
0 0 o o 00
o
0 0 0 0 8
0 0 0 0 0
0 0 o 0 o
0 0 0 0 0
0 0 o 0 0
0
0 0 0 0 ]
0 1 0 0 0
0 0 o 0 o

DISTRIBUTION OF VITAL RECORD VALUES

|-20 3-5 6-8 9-13 14- 20
0 0 0 0 0

0 0 0 0

0 0 0 0 0

0 0

0 0 0 1] 0

0 0 0 0 0

0 0 o 0 0

stat e/ NMIHS

VRLUE
KY/ L 0
KY/ L 1- <2

3 - 5
KY/ L 6 - 8
KY/ L 9 - 13
KY/ L 14 - 20

1 1 0 0 0
1 o 0 0 0
0 0 0 o 0

0 0 0 0
0 0 0 0 0
o 0 0 0 0
0 0] o o 0
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APPENDIX A.

TWO-WAY DISTRIBUTION OF NMIHS AND VITAL RECORD VALUES
PERTAINING TO MOTHER’S USE OF ALCOHOL, BY STATE (CONTINUED)

NMIHS ALCOHROL

000000

OO0OoOHrHUWMO

DISTRIBUTION OF VITAL RECORD VALUES

[-2 3-5 6-8 9-13 14-2 0

00000000 00000
oo
0o
00000000 00000
0000000000 000Q0

Q
o0o

DISTRIBUTION OF VITAL RECORD VALUES

|-2 3-5 6-8 9-13  14-20
1 o 0] 0 0
Q 0 0 1 0
1 Q 0 0 0
0 0 0 0 0
0 0 0 0 o
0 0 0 0 0
0 0 0] 0 0

DISTRIBUTION OF VITAL RECORD VALUES
|-2 3-5 6-8 9-13  14-20

N
N/ F-mm m e e e e e cemmmem e mmecmmmm - mem—mmm - ——————————

0 0 0 0
o 0 o 0 !
0 ) 0 o 10
0 0 0 0 0
0 0 0

0 0 0 0 I

state/ NMIHS
TYype VALUE N
ME/L 0 19
ME/L 1 -< 2 1]
ME/L 3 .- 5 0
ME/L 6 - 8 0
ME/L - 13
9 0
ME/F i4- 20 7
ME/F <1 1
ME/F 1- 2 0
3 - 0
ME/F 6 - 8B 0
S 0
ME/F 14 - 23 0
NMIHS ALOORDL
Stat e/ NMIHS
TYpe VALUE N
w020 19
NV/L 1 -< 1 2
NV/L % - 2 1
NV/L - 0
9 0
N/ L 14 - P8 0
MNMIHS ALCOHOL
Stat e/ NMIHS
& VALUE
NH/ P 0 12
<1
N/ F 2
NH/F -5 i
N/ F 6 - 8 0
/P 9 0
H/F #$4-.132 0
NMIHS ALOOKOL
Stat e/ NMIHS
TVpe VALUE N
M/ E 0 9
W/ F <1
Ny r - 2 0
NM/F 1 |
M/ F 3. 0 il
M/ F 0
M/ F He.. B0 0

0O00000C°
0000000

>
w




APPENDIX A.

TWO-WAY DISTRIBUTION OF NMIHS AND VITAL RECORD VALUES
PERTAINING TO MOTHER'S USE OF ALCOHOL, BY STATE (CONTINUED)

NMTIHS ALCOROL

DISTRIBUTION OF VITAL RECORD VALUES

St at e/ NMTHS
Type VALUE N 0 -2 3-5 6-8 9-13  14-20
NC/L 0 283 277 3 2 1 0 0
NC/L <1 18 16 1 1 0 0 0
4 3 1 0 0 0 0
NC/L 1.5 0 o 0 o 0 0 0
NC/L 6 - 8 2 1 1 i} 0 0 0
NC/L 9 - 13 0 0 ] 0 o 0 0
0 0 0 0 0 0
NC/F 14 - 20 91 91 0 o 0 0 0
0 0 0
c/F <1 6 6 0 0 0 o 0
Ne/F 3§ - 5 1 1 0 0 0 0 0
NC/F 6 - 8 0 ) o 0 0 0 0
9 0 0
NC/F 14 - 28 0 0 0 0 0 0 o




APPENDIX B.

TWO-WAY DISTRIBUTICN OF NMIHS AND VITAL RECORDVALUES
PERTAI NI NG TO MOTHER'S USE OF TOBACCO, BY STATE

DISTRIBUTION OF VITRL RECORD VRALUES

state/ NMIHS
Type VALUE N 0 |-2 3-5 6- 10 >10
AL/L 185 180 0 1 4 0
AL/L | - : 4 3 0 0 1 0
3 -5 2 1 2 3
AL/L 6 - 10 12 3 0 0 4 1
8 2 0 0 1 S
ARL/F » 10 67 66 0 1] 1 (1]
AL/F 1 - 2 6 4 0 1] 2 0
AL/F 3- 5 3 2 0 0 1 )
S5 2 0 0 1 2
AL/F 6 » 10 9 4 o 0 1] 5

NMIHS TOBARCCO

DISTRIBUTION OF VITAL RECORD VALUES

State/ NMIHS
Type VALUE N 0 I-% 3-5 6- 10 >10
CT/L 0 16 18 0 ] 0 o
CT/L 1- 2 0 0 0 0 0
CT/L 3- 5 0 0 1] 0 0
CT/L 6 - 10 0 0 0 (1] 0 0
CT/L » 10 0 0 1]
0 1] 1]
CT/F 1- 5 13 12 0 0 0 0
CT/F - 10 0 0 0 0 0 0
CT/F 3 : 0
CI/F » 10 1 1 0 0 0 0

NMIHS TOBAROCO

DISTRIBUTION OF VITAL RECORD VALUES

Stat &/ MMIHS

Type VALUE N 0 |-2 3-5 6- 10 >10
1 0 0 1 1 0

HI/L 1-2 20 20 0 0 0 0

HI/L 3 -5 0 0 0

HI/L 6 - 10 3 3 o 0 0 0

HI/L > 10 2 1 0 ] 0 1

NMTHS TOBACCO

Stat e/ NMIHS
Type VALUE N 0 |-2 3-5 6- 10 >10
-------------------------------------------- O--------z_----------_---_---
IN/L 0 59 57 0 2 0 0
IN/L 1- 2 4 1 1 0
IN/L 3 -5 6 1 0 3 I 1
IN/L 6 - 10 13 5 0 0 i 4
N/L > 10 63 60 0 1 7
m/F 1 - 2 3] 1 2
/P 3 - 1 0 0 1 o 0
n/r 5 1: 1 1 1
0 3 3
N/ F 6 ¢ 10 9 0 0 0 6 3

B-1




APPENDIX B.

TWO-WAY DISTRIBUTION OF NMIHS AND VITAL RECORD VALUES
PERTAI NI NG TO MOTHER'S USE OF TOBACCO, BY STATE (CONTINUED)

NMIHS TOBARCCO

M-ON OF VITRLRECORD VALUES

stat e/ NMIHS

VALUE N 0 | -2 3-5 6-10 >10
KS/F 1- 2 16 16 6 6 0 0
KS/F 3- 95 0 1] 0 0 0 0
KS/F 4 0 0 0
KS/F 6-10 4 1 0 0 o 0
KS/F +» 10 1 0 o

NMITHS
SKpe VALUE N 0 [-2 3-5 6 19. >10
kil o 91 90 0 0 0 0
KY/L 1- 2 2 1] 0 1 1
KY/L 3- 5 é 3 1 0 2 o

12 8 0 2
KY/h 6» 10 16 3 0 0 4 4
NMIHS TOBROCO

DISTRIBUTION OF VITAL RECORD VALUES

Stata/ NMIHS
Vpe VALUE N 0 . 3-5  6-10 »10
L0190 19 T Ty T 0 0
N 0 0 0 0 0
ME/L 3- 3 1 i 0 0 0 0
ME/L 6 - 10 3 2 0 0 0 0
ME/L s 10 6 6 0 0 1
ME/F 0 0 0 0 0 8 8
ME/F 3- 3 1 0 0 0 1 0
ME/F 6 - 10 1 0 0 0 1 0
ME/F » 10 0 0 0 ) 0 0

NMIHS TOBROCO

M - ON O F VITRL RECORD VRLUES

stat e/ NMIHS
e VALUE N 0 [-2 3-5 6-10 »>10
WL 0 19 19 0 0 0 0
NV/L 2 0 0 0 0
1- 5 4 4 0 0 0
NV/L - 10 2 1 i) 1 0 0
NV/L s 10 3 0 0 0 0 3
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APPENDIX B.

TWO-WAY DISTRIBUTION OF NMIHS AND VITAL RECORD VALUES
PERTAINING TO MCTHER'S USE OF TOBACCO, BY STATE (CONTINUED)

DISTRIBUTION OF VITRL RECORD VALUES

stat a/ NMIHS

TYype VRLUE N 0 1-2 3-5 6-10 >10

NH/F 0 o 0o 0
NH/F | - | 130 130 0 0 1) 0

NH/F 0 0 0 0 o o

NH/F 3-64105 3 1 4] 4] 1 1

N/ F > 10 0 0 0 0 0 0

state/ NMIHS

Type vm..tmo N 0 1-2 3-5 6-10 »10
NC/L 2 240 232 2 2 3 1
NC/L 1- 5 9 5 0 1 1 2
NC/L 3 - 10 5 3 0 1 0 1
NC/L 6 - 18 7 0 3 3 5
NC/L » 10 28 ) 1 1 7 14
NC/F 0 83 75 0 3 4 1
NC/F - 3 1 0 0 1 1
NC/F 3210 6 3 ) o 2 1
NC/F > 10 7 1 0 1 1 4

B-3



APPENDIX C.

DIFFERENCES IN MOTHER'S WEIGHT GAIN BETWEEN NMIHS AND VITAL RECORD
AS A FUNCTION OF MOTHER'S WEIGHT PRIOR TO PREGNANCY, BY STATE

weight

state/ _Prior To
Type Pregnancy

stat e/
vpe

MI/L

HI/L
HI/L
HI/L

HI/L

1
118-133
130-149
150-169
> 169
Total

< 110
110-129
130-145
190-16S

» 169

Total

NMINS

we ight
Prior mo
Pregrancy

< 110’
110-129
130-149
130-169

> 169

Total

NMIHS
weight

e£ Prior T
e regnancy

Tocal

< 110
110-129
130- 149
150- 169

> 169

Differsnce i n Reported Weight Gain
(NMIMS - Vital Record)

-30 -20 -5 6 21

to to to to to
N «=50 -21 6 ) 20 50 »50
20 (1} 0s 10% 45% 25% 15% 5%
€9 0s 3% 23% 42% 26% 6% (1}
61 03 10% 20% 33% 26% 10% 2%
29 3% 10% 21% 38% 21% 7% 0s
17 12% 18% 24% 24% 12% 12% 0s
156 23 7% 20% 37 24% 9% 1%
10 0% 0% 10% 20% 50% 20% 0s
19 0% 0% 16% 47% 26% 11% 0%
15 0% 0s 33% 40% 27 (0} (1}
8 0% 0% 38% 50% 13% (1} o
11 18% 18% 0s 45% 9% 9% 0%
63 3% 3% 15% 413 25% 8% 03

Difference in Reported Weight Gain

(NMINS - Vital Record)

50 20 ) § 21

to to to to to
N <-50 -21 -6 5 20 50 *>50
6 0% 0s 03 83% 17 - 0% o
9 0% 11% (82 67s 22% 0% 0s
6 0% 0% 17% 83% 0% (s} 0%

4 (8} 0% 3%

1 (1} 3 0% #y  100% 25% 0% 0% (o
26 os 4% 4% m 15% 0s 0%

Difference iN Reported Weight Gain

(M - vital Record)

-50 20 -5 6 21

to to to to to
N <-50 -21 6 5 20 %0 *50
13 0% 0s (13 os 38% 46% 15%
31 0% 0% 03 o3 39% 58% 3%

22 0% (1} (1) 9% 14% T3%
11 0% os (3} 9% 27y 36% 2%
8 0% 0% 0% oS 38% 38% 25%
83 0% 0% 0% 4% 31% 33% 11%
(5} 0% 0% 29% 43% 29% 0%
21 0s 0% 24% 40% 20% 8% 83
13 (02 8% 23% 38% 13% 8% 8%
13 0s 0s 20% 60% 13% 7% 0%
14 7% 7% 21% 25% 29% 7% (3}
74 1% 3% 20 41% 22% 9% 4%

Total

c-1




APPENDIX C.

DIFFERENCES IN MOTHER'S WEIGHT GAIN BETWEEN NMIHS AND VITAL RECORD
AS AFUNCTION OF MOTHER'S WEIGHT PRIOR TO PREGNANCY, BY STATE (CONTINUED)

NMIMS
Weicght

State/ Prior ™
Typs Pragnancy

<
KS/F 110- 129
KS/F 130- 149
Ks/ P 150-1695

Ks/PF > 169
Ke/F Total
NMIHS

We ight

State/ Prior T
TYPe Pregnancy

< 110
KY/L 110-129
KY/L 130-1495
KY/L 150-169

KY/L > 169
KY/L Total
NMIHS

We ight

state/ Prior m
Type Pregnancy

ME/L < 110
we/n 110- 129
/L 130- 149
L
/R
ME/L Total
ME/T < 110

=/ 110-129
M/ r 130-149
ME/T 150-169
ME/F » 169

Difference in Raportsd Weight Gain

(NMIFNS - Vital Record)

o0 20 d) b 21
to to to to to
N <=-50 -21 -6 20 50 »50
0 Ay daay haay ] *'r""II'i;"'ZII;"' :::;-
4 0% 0% 0% 100% 0% 0% 0%
11 0% (s} 9% 45% 45% 0s 0%
2 0% (0} 50% 0% 208’ 0% 10} of
2 0% 0% (0} 4 50% 0s S0% 0%
19 0% 0% 11s 53% 32% 5% 0%
Difference in ReportedWeight Gain
(NMxs - Vital Record)
-50 20 -5 § 21
to to to to to
N <-50 -21 5 20 S0 >S50
16 0% 0% 38% 38% 13% 13% 0%
4% 0s 7% 13% 33% 24% 22% 0%
33 3% 3% 12% 32% 9% 18% 3%
16 0s 0% 15% 25% 38% 19% 0%
12 0% 0% 25% 42% 17% 17% 0%
122 1% 3% 18% 35% 20% 19% 13
Differsnce in Reported w.gt Gain
(NMIEs <« Vital Recoxd)
-50 -20 -0 b 21
to to to to to
N <=50 =21 5 20 50 >50
""""""""" 1 o oy o  os 100  o% 0%
9 0% 0% 0% 443 29% 0% 0%
2 0% 0% 11 30% 22% 11% 11%
0% 0% o , 0% 0%
2 0% 0% 0% 30% (1) 30% 0%
21 0% 0% 5% 52% 29% 10% 5%
o Aray 0 xrx aray 0 $ arag aaay Aray
i 0% 0% Oso0sy ~O% 100% 0% 0%
1 0% 0% 0% 100% (0} 0% 0%
0% 0%
o &&At b&t’ 6&&‘ h.b, ll&, llht &d&t
3 0y 0% O% 60% 40% 0% 0%

ME/F Total

C-2




APPENDIX C.

DIFFERENCES IN MOTHER'S WEIGHT GAIN BETWEEN NMIHS AND VITAL RECORD
AS A FUNCTION OF MOTHER'S WEIGHT PRI OR TO PREGNANCY, BY STATE (CONTINUED)

NMINS
weight

state/ Priorm
Type Pragnancy

110-129
130-149
150-169
> 169
Total

NMIHS
We ight

STyps; Pregnancy

N/ F

nyr
nm/r
N/ F
N/r

< 110
110-129

130- 149 150169
» 169
Total

110- 129
130- 149
150-169

> 169

Differance in Reported wWeight Gain
{(NMINS - Vital Record)

50 -20 -5 b 21

Lo to to to to
N <-50 -21 -6 5 20 50 »>50
0 blb* bll‘ AAA' &&Ag A&A‘ 6blt L&At
9 (8} (1} ] 11% 78% 0% 11s (13
8 1} 1} 0% 38% 13% 03
3 (3} (1} (1} 50% (1} 0% 1}
(3} 0% 67 1 0% 0% 33% (33 1
2. (1} 1} 13% 61% 13% 13% 0%

Differenca i N B\,po:ccd weight Gain

NMINS Record)

-%0 -20 -5 6 21

to to
N «<-50 -21 t6 to 26 S0 >30

“NI/ === === s===eeme e emeememe—eeeme-cmeseseeeemeecccsemccemco—eeoco--

2 (1} (1} 0% 100% (1 3 (1} (1 3
2 (1} (1} 50% S0% 0% (1} (1}
(1} 03 100% 0% (1} (1}
! 0% 03 08 0oy 100% (1} 0s 0%
4 0% 0% 0% % 25% 0% 0%
11 0% (1} 9% 82% 9% (1} 0%

Differmct in Vortad wei Gain

-90 -20 -5 b 21

to to to to to
N «<-%0 -21 -6 5 20 30 »50
27 os 43 22% 443 263 4% (0}
s7 0% os 19% 443 27s 9% 1s
78 0% 1s 28% 40% 21% 8% 3%
44 0% 9% 18% 43% 23% 7% (0
33 12% 12% 15% 27% 21% 12% 0%
279 1 4% 21% 413 24% 8% 13

Tocal

c-3




APPENDIX C.

DIFFERENCES IN MOTHER’S WEIGHT GAIN BETWEEN NMIHS AND VITAL RECORD
AS A FUNCTION OF MOTHER'S WEIGHT PRIOR TO PREGNANCY, BY STATE (CONTINUED)

NMIHS
Weight

State/ Prior To
Type Pregnancy

NYC/L
NYC/ L
NYC/L
NYC/L
NYC/L
NYC/L

NYC/r
Nyc/r
NYC/r
NYC/F
NYC/r
NYC/F

< 110
110-129
130-145
150-169

» 169

Total

< 110
110-129
130- 149
150-169

> 169

Total

NMIHS
Weight

State/ Prior ™
Typa Praghancy

< 110
110-129
130- 149
1%0-169

> 169

Total

< 110
110-129
130- 149
150- 169

» 169

Total

Difference in Reported Weight Gain
(NMIMS - Vital Record)

50 20 ) 6 21

to to to to to
N <-50 -21 -6 3 20 30 >30
33 0% 0% 15% 52% 21% 12% A >
87 0s 2% 24% 29% 20% 11% 3%
84 0% 10% 26% 395% 15% 12% 13
41 34% 32% 17% 7% 0%
35 % 9% 31% 23% 23% 6% 3%
280 1% 6% 26% 34% 20% 10% 23
31 0% 14% 37% 0% 295% 0s 0%
(83 1 6% 11% 42% 26% 13% 3%
19 0% 5% 33% 42% 26% 163 0%
9 11% 11% 44% (1} 0%
8 (a3 § (0} 25% 38% 38% 0% os
74 sk 7% 18% 34% 30% 9% 1%

Diffarsnca in rted Weight Gain

(NMDTS - vital Record)

-30 -20 -5 6 21

to to to to to
N «<-50 -21 -6 5 20 50 >S50
28 0% 4% 11% 1% 7% 7% 0%
82 0% r 20% 62% 13% 1% 1%
79 0% 8% 13% 49% 23% 6% 1%
39 3% Ss 10% 38% 41% 3% 0%
23 9% 14% 41% 23% 11% 0%
23: 1% 6% 14% 53% 213 5% 13
12 os 6% 0y 67% 33% 0% 0%
17 0% 0% i 3] MR 2% 408 12% 0%
23 43 0%
17 (8} 18% 24% 24% 24% 12% 0s
13 (0 0% 46% 23% 23% 8% (0}
a4 (5} 3% 23% 36% 308 7% (1}
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