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IN REPLY REFER TO:

CSTHNDY OF MULTIPLE CAUSES OF, DEATH IN THE INTER -AMERICAN
INVESTIGATION OF MORTALITY IN CHILDHOOD (1)

I. INTRODUCTION

The Inter-American Investigation of Mortality in Childhood is a continental
collaborative study whose overall objective is the development of accurate and com-
parable rates of mortality for children under 5 years of age in 15 widely separated
areas of the Americas. The aim in this current investigation is to collect informa -
tion on around 35, 000 deaths of children under 5 years of age using hospitals, clinics,
private physicians, pathology records and family interviews as sources to determine the
the multiple causes of deaths occcwrring over a two-year period, as well as to deter-
mine releva.nt ecologlc, socu)-economlc and demographlc condltlons

In order to understand better the inter- relationships between disease condi-
tions and socio-economic and ecologic factors, a probability sample of households in
each community under investiration is being studied simultaneously with monthly sub-
samples.

‘The Inter-Ame'rican Investigation of’ Mortahty (2) ‘carried out in adults during
the years 1962-1967 clearly demonstrated that additional information was available
in hospital and autopsy records which, when combined with clinical data, allowed a

(1) This research is being carried out by the Pan American Health Organization
and is being made possible by Contract 1431 from the United States Agency for Inter-
national Development and by the cooperation and support of ministries of health, local
health authorities and schools of medicine and public health involved in the Investigation,

This paper was prepared by Carlos V, Serrano, M.D,, for the meeting,
Consultation on Multiple Cause Analysis, sponsored by the World Health Organization
in Geneva, Switzerland, 13-17 October, 1969,

(2) Thls Tesearch’ nro;ect wag' made posa1b1e by Research Grant GM 08682 of
the National Institute ‘of General Mé&dical’ Scxences of the Untted Statea Pubhc Health
Service and by the cooperation and support of' ministries of ‘health, local authorltles
and schools of medicine and public health in the 12 cities. The book, Patterns of
Urban Mortality, Scientific Publication No. 151 of the Pan American Health Organization,
gives the procedures followed and the results of the Investigation.



more precise 'al"ri'cl"iqfo'rrf;'ilfej‘té'aﬁ"al’is'is“fA‘df"é%fu'é?s‘*‘6f‘<"deafﬂi".’"' ‘Th'e comparative analysis
of multiple causes of death,in the ages 35-74, yeazs inthe projects of \Bristo i+ England
and San Francisco,California, U.S.A. (3) demonstrates marked differences in
frquer;cics of the causes as well as the failure to establish the multiple caﬁvﬁ‘éeeitn
volved when medical sections o death certificates are used as the only source of
information. '

| “"Ttié methodology being used aid the large nimber of deaths included qualify
" the Inter -American Investigation of Mortality in Childhood as a unique opportunity
“for the study of multiple causes in the pediatric age group. For this purpose ob-
jectives have been proposed,

II. OBJECTIVES.

P R R R S AT .

., The objectives of this study,of multiple causes; of death.in children under.
5 years in the Inter -American Invegtigation of Mortality.in,Childhood are the,
following:, o |

L

1, To obtaina picture, as complete as possible, of the diagnoses involved
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in the death, as well as those asgociated with them which constitute .

a supplement to the tabulations of the single (underlying) causes of deat!

2., To obtain data on:the diverae associations between the diseases involved

3, To study the effects o fe coding rules in the tabulations based on the under-
lying cause and,;to examine also. the.possibilities of their application in.the
Lfnture. - ' R A o

4, To give 'special consideration to tne relationship of certain causes such as
nutritional deficiency, congenital anomalies and complications of pregnancy
~and childbirth with other causes.
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II. ,CODING ,PROCEDURES* -

ine underiying cause of death will be coded in accordance with the pro-
cedurésiestablished in ‘the Intérnational'Classification of Discases (Revision of
1965). In this respect any pathological state reported on the Questionnaire will
be taken into account if it modifies the coding and is comvatible with the clinical
history of the deceased. .

The term associated cause is used to include those 'causes which are the
consequences of the underlying cause, ‘that is,' the'terminal and inférmediate causes
as well as those which contribute or the so-called contributory causes.

Also, in order to describe as completely as possible the cor_nbin(atio‘n, of the
Pathological states:causing'death," it is considered advisable to identify the com-
ponent causes of the underlying cause, particularly when the underlying cause
selected is the result or consequence of another condition not possible to becon-
sidered as underlying, either because of the international rules of late effect or
trivial condition or because:a‘combination is involved and the cornponents are nat
unequivocably indicated by’ the title of the categarv:

Examples of components:

a) Late effects selected as underlying cause Components
Hydrocephalus Any known purulent infection of
‘cranial’ cavitv
Cerebral palsy, infantile Birth trauma or any other known
“eteyt - cause

If the late effect is a specific complication.of a disease for which tl}1er4e is a spe -
cific late effecticode such-as for poliomyelitis and for rickets,  the'aciife form of
the disease would not be coded also. '

b) Underlxing‘”cause, rule of trivial condition C‘é‘fﬁ’gr onents
{ . - ,
Tetanus Complication of smallpox
| “vaccination
" Bronchopneumonia Common cold
c) C ombinatifo‘ns" not’sp 'é'éified Components
‘‘Aceidental drowning Accidental fall into a ‘tank

In each of the previous examples, the underlying cause selected and the
added component describes more completely and specifically the underlying cause,

*Acknowledgement is made of the use of the procedures for coding multiple causes

of death given in the introduction of Vital Statistics of the United States, 1955,
Supplement, National Center for Health Statistics, Washington, D,C, 1965,
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In the summary of the causes of death in the questionnaire, ‘thelunderlying
cause is stated first followed by the associated causes in the order given below:

}rl. fﬁTh{e, gomponent gausep of the underlying.cause, inithe; casesin which
£ ‘z s N E O Get f 14 4
(,J 1ey can be “indicdted,

2. "The consequences of the underlying cause, that is:.

.a. ;the terminal cause, first:

.....

_ b the 1ntermed1ate cause;or .causes
3, The contributory cause or causes,

Thé following hypothetical examples, illustrate the;previous:

‘‘‘‘‘

Example 1

A premature child of one month of age,; born with hypertrophic stenosis .
of the pylorus ‘and an mcornplete hare-hp had violent.yomiting and accelerated
loss of weight; bronchopneumonia appeared as a comphcatmn and the child died.

In the international form of death  certificate, this case would be
expressed as follows:

I. a. Bronchopneumoma (terminal cause) i consequential
b. Malnutntlon (mtermedlate cause) causes
c. Congenital stenosis of the pylorus underlying cause
11, Immaturity and hare-lip contributory causes
_.On the -the order of the same causes will be made in the

following way:

1. Congemtal stenos1s N
of the pylorus (underlymg cause)

2. Mém{ft"r"{t”idri iiiférmediate 7]
| onsequential. A\multiple
3. Bronchopneumonia (terminal) causes causes
. pssociated. |
4, Immaturity 'L " causes |
contrlbutory } N complete
‘5, Hare-lip jcauses _ picture)



http:month.of

Example 2:

., A child. of:five months-of:age who -suffered a dlssemmated tuberculosxs
from a pulmonary localizationifollowed by :pulmonary- collapse and death. The
child was, reported.to be a premature:at birth and ‘malnourished at the time of
death,

In the:international form of deatu certificate,- this‘case ‘would be expressed
in the following way:

I. a.-..Collapse -of the lungc' (terminal cause) 7' consequential
b. Disseminated tuberculosis (intermediate cause) causes
c. Pulmonary tuberculosis - underlying cause
II. Immaturity and malnutrition ’ contributory causes

On the questionnaire the underlying cause is considered pulmonary tuber-
culosis due to the coding rule (see under 018, tuberculosis disseminated, on
page 427 of Volume 1 of the International Classification of Diseases). The form
and order of these causes will be the following:

1. Pulmonary tuberculosis underlying cause
multiple
2. Disseminated tuberculosis component cause | | causes
' associated |[( coimplete
3. Pulmonary collapse (terminal) consequential cause " picture)
causes
4, Malnutrition contributory cause J




Examle 3

S Case of 2 chtld _second twin born by. difficult:breéch delivery with-a ‘body
-Wetght of 2200 gms, and product of an 8-month gestation:' .The:child’s face was’
cyanotxc, and hlS resp1ratory function was: depressed.: After a two-day course

~ characterized by progressive breathing difficulty and repeated periods of apnea,
he died. A gross autopsy revealed a sub-arachnoid hemorrhage and a large

' lnterventncular septal defect, severe pulmonary congestion:and partial
atelectasis.

In,the international form of death certificate this: caseiwould:have been
expressed as follows;

I, a. Respiratory distress syndrome
' b. Breech presentation with intracranial.hemorrlage

11 Interventricular septal defect and. multiple,birth

On the .questionnaire the causes would:-be;expressed::

1. Difficult breech presentation

{{i}ith intracranial hemorrhage
. Respiratory distress syndrome (terminal cause)
. JInterventncular septal defect
4, M ltiple birth contributory conditions
5 Prematunty

.underlying cause

2
3

PR

e

Note that in ﬁhis example bo‘th,p,r.amatqr;ty; and. multiple birth have been:included:

Unless the contrary is specified the subcategory of four digits of the

' International Classification will be :oded. In other words by the cause of death
" is understood the cause or group of causes which are individualized by a
sub-category of four digits,or in cases for which the International Classification
of Diseases does not provide such subcategory by a category of three digits.
This is applicable to deaths due to natural causes (000-796) and to those
produced by accidents, injury or violence as an external cause (E800-E999).
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IV. RULES IN DETERMINING DIAGNOSES TO BE CODED

The following gener

o o AYS Ans iogn doai i e s TGy G it i .
the causes Which are't6 be considered in ‘this study, of multiple causes. .

al principles will serve ag guides . in determining

P

RULE I;'* Symptoms and Ill-defined Causes (780-796)

Wty

1. The categories included in the section Ill ~definea conaitions (1YU-7Yo)
ought not to be used except when ,\there.e{cigts,'u}ft})l)_e,'ngst;ian.r;‘a,ilje,‘p,o,

othér information indicative of the cause or causes of death,

2. In general, the categoriés included in the s ection Symptoms Referable

to"Systéms'61'Organs'(780-789) ought not fo be used for coding,

This is absolute when the symptom is-ausual constituent (but not'a
complication) of the underlying cause or also of the associated causes, For,
example, it will not be necessary to add cough, 783.3, tachycardia, 782.2
or fever, 788,8 when bronchopneumonia, 485 has been selected as an underlying

or associated 'cause;

'However, the important syndromes which may be a complication (but not
a component) of the cause selected - underlying or associated - may be coded
if the investigation of the death reveals that the syndrome had an important par-
ticipation in'the gravity or course of events. For example, the dehydration,
788, 0,07 the acidosis, 788.6, which are consequences of gastrben(teritis,k 009, 2
would be'coded. ' However, if by reason of space it becomes necessary to omit
some of the ‘causes selected, the symptoms, in a general way, ought not to be
maintained when more defined causes can be noted,

Note: ' The ‘followity ‘categories’ constitute examples of symptoms, which,
subject to'the'circumstances in each case, could be coded:
Coma
Convulsions
Meningismus
Encephalopathy
Acute heart failure. undefined
Edema or dropsy
Shock
Jaundice
‘Ascites
:Melena
Dehydration
Severe acid-base or electrolyte disorders
Pyrexia of unknown origin



RULE.II, No Repetition of'‘Codes:

Thére will' 'hét be’ a repetmon of ' any one four 'dlglt code or any one of..

‘the thr ee-digit-codes when 'the Classification does not prov1de four -digit
subcategories, For example, emphysema of the. newborn, 776.2,, and congenital
pneumothorax, 776.2, as is clear, are both terms of the same subcategory 776.2
Respiratory distress syndrome,

However, the pathologlcal states classifiable in the different subcategories of
fourth digits of a three-digit category will be coded unless there is a conflict
with some other general principle. For example, the post-maturity, 778.1,
and the hemorrhagic disease of the newborn, 778.2, are. coded separately even
though both are subcategorles of the same category of the three digits, 778,
Qther conditions of the fetus or newborn,

RULE II, ‘No Repetition of Disease

No pathological state will be coded when it repeats in a less specific
manner the underlying cause or some other cause already coded. For example,
in the case of a ventricular septal defect, 746.3, and congenital heart disease,
746.9, thlS last one ought not to be coded

‘Neither will a pathological state be coded when it is merely a part.of
another pathologlcal state already coded For example, in the case of juvenile
neurosyphths, 090. 4, and late congemtal sypluhs, 090.7, it is not necessary
to code the latter sincé the latter is indicated by the Juvemle neurosy'phﬂls
which is a'form of late congenital syphlhs.

However, the complications or the consequences of a pathological state
will be coded if they constltute defined clinical states even when they are,
classified in residual groups.’ For example, in perinatal mortahty if a premature
rupture of the membranes, 769.1, results in chono-ammomtls, 763.9, both
should be coded,

RULE IlI, No Repetition of Diseases: additionil examples

Several example& of combinations which ought not to be shown for any
death are included.

462 Acute pharyngitis

463 Acute tonsillitis .+ . With ‘034.Streptococcal

464 Acute laryngitis and sore throat
tracheitis



735 Curvaturé of-spiné with 426 Kyphoscoliotic
Heart disease
Trivial or slight lesions ... with 035 Erysipelas
(except vaccination) 037 Tetanus

038 Septicemia
RULE 1V, C’o‘mBinatidn of Causes

1. When in the International Classification of Diseases there is a rule which
gives precedence to a cause that is stated jointly with one or more causes, code
individually (one by one) all the causes which enter in the combination, For
example, in the case of tetanus, post smallpox vaccination, ¢ode to fetanus (037)
and also to the complication in prophylaxis with vaccine (E934. 0). |

2. When the rule established by the International Classification of Diseases
refers to a category whose title shows without doubt the exact combination of
causes which are involved and does not include other causes in the combination,
codc only the combination,

For example, in the case of otitis media (381, 9) and of mastoiditis
(383, 9) the coding will be made to the combination of both causes (382.9),
otitis media with mastoiditis, When the subcategories 382.9 show in an
unequivocable manner the two components of the combination, it is not neces-
sary to code each one of the causes individually,

3. When more than one congenital anomaly is given in the questionnaire
and the International Classification does not provide a single category for the
combination of all of them, apply the Rule of Modification 6 (trivial conditions)

for the selection of the underlying cause, When,however, other trivial conditions
are not involved, choose - taking into account the compatibility of the data - the
cause which is considered more serious, and when this is not possible, choose

the first named for the underlying cause.

For example, in the case of cleft lip (749.1) and anencephalus (740) as
well as pyloric stenosis (750.1) and coarctation of aorta (747.1) - as indicated
before - anencephalus and pyloric stenosis will be selected respectively.
However, the remaining causes will be coded individually if they contribute
significantly to the death, B



T

4 When the underlying cause selected derives from the application of the
Rule of Modification 10 relative to the late effegts ,and the category.coded does,.

“not indicate clearly the or1g1na1 morbid state causmg the late effect, the
original morbid state(s) ought to be individualized and coded as component(s)

of the underlying cause.
RULE V, Adjectival modifiers

A combination term composed of the adjective form of.one or more
conditions modifying another condition will be coded as one cause if the
International Classification provides;for such classdlcatlon and if.the categoryv
includes only this particular combmatlon of.causes.

For example, rheumatic mitral stenosis will be coded 394, 0 However
if the combination is not prov1ded for in the way descrlbed above in the Classi-
fication, each one of the conditions (spec1f1ed by the ad_]ectwe form and that
indicated by the pathological state in question) .an independent coding will be
made,

For example, the diphtheritic myocarditis will be coded as diphtheria;..
(032X) and as myocarditis,toxic (422X).

RULE VI, External Causes.

1. The E -Code - In cases involving injuries from external causes, the E-code

will be used in the same manner as for. tabulatlons of underlying causes., Two
or more E-codes may be necessary to describe completely the external cause
with its consequences. However, when one accident comprises two events
classifiable to ca.tegones E810-E823 motor vehicle accidents, the first event
only will be coded, The na.ture of the lesion (the N code) will not be coded.
However, the post operative and traumatic shock will be coded as 782. 9 and
the traumatlc cerebra.l hemorrhage will be coded as 431 The other trauma.tm
hemorrhages w111 not be coded.

For example, a traumatic cerebral hemorrhage (431X) is produced in a
child m 2 colhslqn of an automoblle (E815 1) with a cement mixer,
(E928). (’I‘he three codes give a complete description of the accident. )

L2 Dlsgasgs rgsulj;mg from the injuries, -When pneumonia ana similar conditions

occur as a result of an injury, the disease will be coded as well as. the external
means of the injury., Also, when well defined diseases occur as late effects of
aniinjury, the injury will be coded as well as the late effects,

For example, a traumatic pneumonia (486) occurs in a child (passenger)
in a collision of automobiles (E812,1).

: Also a second example is of an osteomyelitis of 18 months (720.2) by
‘exposed fracture of the femur produced by the collison of automobiles two years

before (E940X).
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3. Surgical and Medical Complications .and Misadventures,

These complications or deaths resulting from serum hepatitis (within
8 months followmg trea.tment), from excessive doses of S anesthesia, from
late hemorrhage;” ‘étc, , will be considered as adverse efiects of the medical
or surgical intervention and classified to the respective subcategories of
the section E930-E936.

However, the complications of operations such as embolism, the pneumonia
and infection of wounds will not be considered as adverse effects and will
not be coded in the subcategories of E930-E936,

RULE VII, Malignant Neoplasms and Tuberculosis

1. In the case of malignant tumors only one site will be coded giving preference
to the primary site.

For example, neuroblastoma of the suprarenal glands with metastasis to
the bones and nervous system will be coded 192.5, neuroblastoma of ' the
suprarenal gland,

If two primary sites are given (which is rare) both should be coded.

2. In the case of tuberculosis, only one site will be coded giving preference
to the primary location, when more than one site is given if it can be determined;
otherwise, code only in disseminated tuberculosis.

For example, when tuberculosis of the liver, of spleen, of kidney, and
intestines, code to 018,9, tuberculosis disseminated, The cases, however, with
the presence of pulmonary tuberculosis (011), of the meninges and the nervous
system (013) require the codings in accordance with a rule of the Classification
to those categories,.

RULE VIII, Acute and Chronic Diseases

The acute and chronic forms of the same disease ought to be coded,
especially when the second is not an obvious consequence o the first.

For example, in the case of chronic nephritis (582) and acute nephritis
(580), code both,

RULE IX, Hemorrhage
1. Hemorrhage of a specific organ.

The hemorrage of a specific organ with a disease of the same organ will
not be coded with the exception of the cerebral hemorrhage (which will be
coded 431),



‘ For example, a hemorrhage-of: thestomach-in-a patient"with gastric ulcer
‘will be coded only to the gastric ulcer, 531,9.

2. Hemorrhage NOS’will not be‘coded with a tuberculosis of the lung,
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V. PROVISIONAL RESULTS

In the process of selecting the causes involved .injeach deathjiise is made
of all the information available. In the Investigation, the term '‘cause’’ is used
to mean any disease, syndrome, morbid state, abnormal condition orfactor that
directly or indirectly participates in the production of death. The distinctions be-
tween the three main groups of causes:.underlying, contributory and consequential
(including the terminal) may be extremely difficult to establish. For example, a -
child with severe p- otein malnutrition undergoes an episode of severe diarrhea that"
aggravates the already existing Iab‘no’rmal water and electrolyte composition and dies
with'a superimposed téfmin;;il . bronchopneumonia. In this example, the list of
causes could'be: . N '

1, Diarrhea .Underlying cause:
2.  Bronchopneumonia, Terminal cause:
3. Severe nutritional deficiency (protein) .Contributory

' Hyd}’w’gve:‘r,' it is kﬁbwn th,‘al.t,‘ in advanced states of malnutrition;: diarrhea is a
component of the clinical picture (a.consequence) due to functioral end:structural

changes, and a vicious cycle is established. In such a.case, the severe nutritional
state could be considered as the underlying cause.

" The only way to solve the problem of selection is the careful study of how the
child became malnourished, If the nutr‘itiona‘l deficiency is primary and/or secon-
dary to ah abnormal condition which has disappeared, either choice may be the accep-
table one depending on the characteristics of the diarrheal disease. ‘A third possi-
bility may be necessary to consider if the investigation of the death reveals that the
child became severely malnourished due to a long history of recurrent diarrheal
episodes - a very common cause of nutritional deficiency. In this case would the
nutritional deficiency be considered a consequence of the diarrheal disease? or rather:
a contributory cause of death? or even the underlying cause?. Criteria for classifi-~
cation of nufritiopal deﬁcieqcy as causes of death have been established for use in this.
Investigation and may be found in appendix I.

The éxtremer serious and important section on the perinatal morbidity-and
mortality is full of difficult and exciting problems concerning the relationships be-
tween maternal and fetal or child pathology throughout the gestational, delivery and
postnatal periods, For ex,amplve," regardless of the very important aspect of termix-:
nology, the decision of whether the so-called prematurity or immaturity should.be .
considered a cause of death and if so as contributory or consequence may not be an
easy one,unless a careful study is made of all the factors involved, But the problem.
may rio_t',b\e orie_ of etiological relationships but one of degrees of. prematurity and.
imm\a:_‘turifyv in relation tb" inte};val betﬁygqp birth and death. This and the problem of:
classification of nutritional status of the newborn and its repercussion on further

growth and development are also treated in the appendix I.
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Three very important concepts have to be consxdered in studies of multiple
‘causesjof-morbidityi and mortality in‘the pedlatrtc age.

1. The'most outstanding characteristic of the child (including the prenatal period)

is the-dynamic state of growth and development, phenomena that have very definite
and crucial stages related toage periods and also,’ phenomena that can be affected

in a reversible or irreversible manner according to the stage and previous and pre-
sent.states of health., A disease state, even when derived from another one, may be
extremely serious over a long period of time, even through the future lifetime. This
‘is' the case of primary or secondary severe nutritional deficiencies,of premaiurity
and of permanent effects of some diseases of the central nervous system, etc.

2. Intimately related to the previous is the concept that disease processes are not
static but highly dynamic phenomena whose effects on health depend on many factors
such as age, degree of development, previous state of health, presence of concomitant
or immediate abnormal conditions and their nature, etc. In the pediatric age, probably
more than in adults, one finds a series of conditions such as acute otitis media, acute
tonsilitis and pharyngitis, ~acute bronchitis, acute diarrheas and gastro-enteritis which
are characterized by a great tendency for recurrences. This in itself poses a very
serious and difficut problem in a study of multiple causes, particularly to establish
the cause-effect relationship and hence, to draw lines between trivial and serious,
between acute and chronic, between underlying, consequence and contributory causes.
These repeated acute episodes may have a summation effect such that at the end,
though apparently trivial, may lead to serious consequences. One single episode of
acute diarrhea could not produce a severe state of nutritional deficiency of the type

of pluricarential syndrome (kwashiorkor) but repeated episodes could.

3.  Although the ideal trend of medical attention is maintenance of health through
prevention, the recuperation through treatment still constitutes one essential, if not
the major. -part of medical care in the developmg countries, and a measure of im-
portant complications or consequences is necessary in order to provide good coverage
until the primary diseases are prevented. The previous three concepts are arguments
in favour of the study of all the underlying and associated causes of death (including
the consequences) in the Inter ~American Investlgatxon of Mortality in Childhood.

The coexistence of two or more diseases or pathological condltxons with no
cause -effect relationship,as in the- case of intestinal parasitosis and tuber -
culosus,versus the association of one disease and one or more of its known (common
or not) complications, for- example gastroenteritis and malnutrition, may have com-
pletely:different explanations. However, the two types of associations may constl- 4
tute serious.public health problems.” The frequency and meortance of these asso-
ciations and their consequences are not measurable by the concept of the smgle under -~
lying cause but through the study- of multiple causas using reliable sources of infor-

mation.
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Provisional analysm -of the deaths studied .in the;jarea of Recife during
the first six months ‘of the Investlgatlon (table 1) reveals that of a total of 346
deaths of children 6 months - 4 years of age, 153 or 44 per cent were assigned
to measles as the underlying cause of death. Of the 153 children who died from
measles, 109 or. 71 per cent were found to have severe nutritional deficiency.
For 103 of these, or 67 per cent of all measles deaths, nutritional deficiency
was found to be an important contributory, pre-existing condition. Further inves-
tigation of the deaths due to measles reveals that bronchopneumonia was a severe
complication in 90 per cent and diarrheal disease was a complication in 56 per
cent of the deaths, In approximately one-half of the deaths, diarrhea and broncho-
pneumonia were present together,

Although we do not have information on survivors of measles, it seems safe
to say that the complex, measles-malnutrition, is responsible for serious compli -
cations. Plans to prevent deaths due to measles in a serious endemic-epidemic
region like that of Recife should consider measures such as mass immunization
campaigns together with solid programs to prevent serious nutritional deficiencies
and adequate health services to treat complications,

Table 2 shows the frequency of nutritional deficiency as underlying or asso-
ciated causes of death in 665 children 6 months - 4 years of age in three areas of
the Investigation, The importance of nutritional deficiency as a cause of death
varies according to the area, being apparently more serious in Recife than in the
other two areas. The significance of nutritional deficiency, from the point
of view of mortality, is brought into clearer perspective when the deaths due to
nutritional deficiency as an underlying cause are added to those in which the nutri-
tional deficiency was a significant contributory cause. The high proportion of deaths
with nutritional deficiency as an underlying or contributory cause probably indicates
the existence, in one area under study, of morbid conditions able to produce sig-
nificant nutritional deficits, The provisional, partial evaluation of the nutritional
state of the sample of living children in Recife and Jamaica indicates the existence
of a very high percentage of severe cases of nutritional deficiency (6.3 per cent)
in Recife as compared to Jamaica (0. 4 per cent).

The foregoing are examples of the usefulness of seeking information from
multiple sources to determine the causes of morbidity and mortality, The use
of sound information is the safest way to determine the multiple causes involved,
as well as the most 1rnportant associations. It will also be the best method to arrive
at recommendations regarding modifications needed in the International Classification
of Diseases to make. it suitable for.the coding and ana.lysxs, of multiple causes.
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Table 1

Freauency ‘of ‘Priéumonia,” Diarrhea and’ Nutritional Deﬁc:.ency Assoclated with

Deaths' from Measles: Among 346’ Children 6 Months -4 Years
of Age,:Recife, Brazil, July-Dec. 1968

Total . . _ Consequence = | - Contributory

| Associated 'Cause | ' —————i
~ Number |Per cent |Number |Per cent |Number |Per cent
Total measles deaths | 153 | wer | eer | wee |eee | ewe
Pneumonia® 138 90,2 [ 138 %.2 0 -
Diarrhea” | 90 58.8 86 56.2 |k 2.6
Nutritional deficiency| .109. [ 71.2 .., 6 3.9 | 103 - "-.6?.-3‘

. Pneumonla and diarrhea‘ combined .were associated wlth 75 or 49.0 per cent
of the measles. deaths.

‘Table 2

-FREQUENCY OF - NUTRITIONAL ‘DEFICIENCY AS UNDERLYING
OR. ASSOCIATED: CAUSE : OF - DEATH OF CHILDREN
.. 6 MONTHS - 4 YEARS OF..AGE IN - THREE AREAS

¢

Nutr itional deficiency

o , . Under-
Total | A Underd Associated lying

Area ‘deaths| Total | lying j—Sause or
. ' -] cause|Contri-] Conse-| contri-
‘Jbutory quence| butory

“l\—h;n\'xber. of deaths

Total 665 | 372%x | 55 | 228 90 282%
Recife, Brazils - 346 | 232 27 | 160 45 | 187
Santiago;: Chile: Li142 65 7 36 22 | 43

KiPSStonoSt-Ande.Jamalca 1 177 e 75* 21 32 23 ' 1 52%

- Percentage of total deaths.

Total ... |55.9%] 8.3 |34.2 | 13.5 | 42,4*
Recife, Brazil 1 ... j67.1 7.8 | 46.2 13.0 54.0
Santiago, Chile ... | 45.8 4,9 | 25.4 15.5 30.3
Kingston, St. Andrew, Jamama co. | 42,4% 1 11,9 | 1501 | 13,0 | 29.4%

*Includes one death with two types of nutr1t1ona1 deficiency, one the under-
lying cause of death and the’ other a contnbutory cause,
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BASIC CRITERIA’}EOR"*‘ISES]".GN&‘\‘TI;ON AND CLASSIFICATION OF NUTRITIONAL
DEFICIENCY AND PREMATURITY AS UNDERLYING OR ASSOCIATED CAUSES
" OF DEATH '

1. Nutritional-deficiencies as underlying or associated causes of death

The poor state of nutrition found in many deceased children can be the
result of one or more factors such as inadequate intake, malabsorption or sub-utilization
of nutrients, increased catabolic processes or abnormal losses. When such factors
are the result of any defined pathological condition, the nutritional deficiency can
not be considered-as an underlying cause of death regardless of the: severity.

However, there are cases in which the state u1 severe malnutrition is aggra-
vated by common complications, such as nonspecific infections, producing death, In
such instances, the nutritional deficiency ought to be considered as the underlying
cause,

Within the study of m‘uli:i‘pllé causes in the Inter-American .Investiga_;ti‘idn' of
Mortality in Childhood the following criteria are being followed for the classification
of nutritional deficiéncies as causes of death:

1.1 Malnutrition of degreeg II and III (or their equivalents) will always be
classified as underlying or associated causes of death, Malnutrition of degree I
will not be considered as a cause of death,*

1.2 Whenever the terminal state of malnutrition is second (II) degree, it must
be considered only as an associated (contributory or consequence) cause of death,

1.3 When malnutrition of third (III) degree is the only cause found or when the
other causes found are only common complications, it must be classified as ‘the
underlying cause, Otherwise, it is classified as a contributorv or consequential

cause (associated), -
2. Nutritional e'\:raiuatioh#gf the newborn;

When the weight ‘at ‘birth i considered’in Telation to length of prégnancy (term=40
4+ 2 weeks) and in relation to standard birth weight for term babies (2800-4100,c meéan:.
3400 gm.) and ignoring the very extreme cases, the following alternatives are possible:

#*Degrees of malnutrition assigned according to classification of Gémez.

#%This nutritional evaluation is an additional classification and is not part of the
multiple cause coding.



tlow.weight
a,  Children born before term with: '
-standard;weight

standard weight
b. Children born at term with: low weight
weight above standard.

standard weight .
Children born after term with: low weight ‘
weight above standard

According to the definition of the World Health Organization, any child born with a
weight of 2500 grams or'less is'a premature regardless of the length of gestation.
In spite of the limitations of this definition, it has been adopted for purposes of
the Investigation, with the following additional criteria: »

2.1 Classify as premature every. child born before term with 5 weight of
2500 grams or less, ‘ , s

2.2 Classify as premature and malnourished, any child born at term with a birth-
weight of 2500 grams or less. '

2.3 Classify as malnourished the child born.at.term with a birthweight above 2500
and below 3100 grams, (3100 is 90 per cent of the mean of the standard birth weight,
and is the Jower limit of the normal according to the. scale of Gémez).

2.4 Classify as post-maturé dnd malnourished the child born after term with low
weight.
2.5 If the'period-of gestation is unknown, classify as premature the child born with

a weight of 2500 grams oxr less. -If his weight is above:2500 but less than 3100 grams
he will be classified as malnourished.

3, Types ofisevere (grade IIT) -nutritionaljdeficieni:y.

For coding purposes, the code 267 of the International Classification of Diseases
“ protein malnutrition” ought to be used for those cases in which the nutritional his-
tory, the clinical examination and/or the amtomo-pathologic examination reveal a
clear picture of the so-called pluricarential syndrome or kwashiorkor.  According
to ‘observation and pathogenesis, this type is found almost exclusively in the child above

6 months of age.



http:theperiod.of

The nutritional marasmus, code 268 of the Classification,must be used for those
cases in which the clinical history specifies that the child was marasmatic, cachectic or
emaciated and in which the weight (and height) deficit, occurring usually without edema,
skin and hair changes, has been the result of an overall deficit of protein and calorie -
rich nutrients.Practically all severely malnourished children under 6 months of age
fall in this category.

Finally code 269.9 of the Classification should be assigned to all those cases
in which second or third degree malnutrition is found, or when no information is
available that permits assignment to a more specific code in case of third degree
malnutrition,

4, Prematurity and immaturity as underlying or associated cause of death,

According to the rules of coding of underlying causes the diagnoses of prema-
turity and immaturity are not to be used as underlying causes of death when another
cause(s) of perinatal mortality is mentioned (page 432 of the ICD). However, in the
study of multiple causes of death, such diagnoses oughtto be inentioned as associated
causes if the study of the death reveals that such states contributed to the occurrence
of death in a significant measure. One difficult aspect, however, is the decision of
the upper age limit for prematurity or immaturity to be considered important as a
factor in death., From the point of view of morbidity and mortality, it is obvious that
the prognosis of prematurity depends on the birth weight and the length of gestation.
Hence, the limit up to which it should be included among the multiple causes depends
on these two parameters, It would seem logical to consider the diagnosis of pre-
maturity through a period of extrauterine life equal to that period needed to complete
a term gestation; for instance, if a child was born at the 30th week of gestation it
should be considered premature during 10+ 2 weeks of extrauterine life. However,
it should be noted that this criterion has the important limitation of the difficulty in es-
tablishing the exact length of gestation. Also the rate of growth in the two environ-
ments is different.

For the purpose of the Investigation the following criteria have been used:

4.1 If the exact length of gestation is known, code prematurity as a cause of
death during a period equal to carry the gestation to term.

4,2 If the exact gestation length is not known, code prematurity during the fol-
lowing periods:

a. For children born with weight of less than 1000 gm; first 3 months of life
b. For children born with weight of 1000-2000 gm: during 2 months of life
c. For children born with weight of 2001-2500 gm: during 1 month of life
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TYPES OF NUTRITIONAL DEFICIENCY ASSOCIATED WITH DEATHS
OF CHIL!JREN 6. MONTHS -~ 4 YEARS .OF AGE, .IN THREE AREAS

i '
Type of Deficiency

Total

§ an !
.Remfe t1ago Jamama

* Underlying cause

Total o 55 . .| 27 7 21
Vitamin deficiency 260 266 o | :'1 - ,; - R
Protein deficiéncy =~ 267 30 20 1 - 9.
Nutritional marasmus - 268 - 22 "7 5 10
Other types 269 2 - e C1
Contributory cause
Total 228 160 .36 32 .
Vitamin deficiency 260-266 - - - -
Protein deficiency 267 56 54 - .2
Nutritional marasmus 268 45 36 6 - 3
Other types - 269 127 70 30 27
Cdnsequential cause
Total ' 9 | 45 22 23
V1tam1n def1c1ency 260-266 1 - - 1
P; rotem deficiency . 267 10 7 2 1
Nutritional marasmus 268 - 30 17 6. T
Other types 269 49 21 14 14




" Inter-American Investigation of Mortality in Childhood
PROVISIONAL

Frequency of Nutritional Deficiency as Underlying or Associated, Cause.
of Death in Four Age Groups Under 5 Years of Age, for Three.Areas#

’;, o Number of déaths ~ . o Percentage of total deaths _
’ " Nutritional deficiency ' | Nutritional’ def1c1ency o

: Total . | Under-' Associated ‘Under- _"Under- Associated Epnaef;

Ared and e | Total | 1ying __ cause lying of | Total |lying cause |ying or

age group eea * . | cause ! Contri-}Conse-|contri-| ‘|cause |Contri-|Conse- [‘contri-

i outory | quencetbutory | < . butory; quence j-butory

Total 4,874 | 638« | 77 332 | 230 | 4o8* [3h.0 | k1 | 177 | 12.3 | 21.8
Santiago, Chile o 538|166 | 17 1 92 L 57 {109 |3, 3.3 | 17:1 | 10.6 | 20.3
Under 28 days . 18] 10 1 = 5 -5 1 5 5.k T T-2 A - R 2.7
28 days-5 months : 212 91 | 10 51 L300 L 61 k2.9 k.7 | 2k.0 | 1.2 | 28.8
6-11 months 66 35 | .k 20 T oM, 2k }153.0 6.1 | 203 .| 16.7 | 36.4
1<k years 7| 0 | .3 16 11119 139.5 3.9 | 211 i 1h5 | 25.0
Jamaica 1 596 108 | 2 38 |k | oeh lao | ko | 68 f 7.9 | 1.7
Under 28 days 289 5 1 2 1 ;2 3 | 1.7 0.7 | 0.3 | 0.7 | 1.0
28 days-S5months 90+ 28 1 4 5 M9. 1 .9 [31.1 kb v 5.6 21.1 | 10.0
6-11 months 87-1- o m 15 a4 10 26 "Jb6.0 12,6 3 17.2 | 16.1 | 29.9
1-4 years 9 |- 35* | 10 17 ;9 | 26* |38.9 | 1.1 i 18.9 | 10.0 | 30.0
Recife, Brazil 780 | 364 | 33 202 | 129 235 46.6 | 4.2 l25.9 | 16.5 | 30.1
Under 28 days 233 7 - 1 {6 - 3.0 = o ) 2.6 | o.b
28 days-5 months 201|125 | 6 Lq 78 l+7__ 62.2 3.0 [120.4 | 38.8 23.4
6-11 months - 75 | 72 9 42 21 51- 162.6 7:8. 1.36.5 | 8.3 | 443
1=k years | 231'|.160 18 18: 2 | 136- 169.3 7.8 i?;_5'1-.17 ;10.4 :58.9

*Includes one death with. two txpes of nutrltlonal deflclency, one the underlylng cause of death and th
other a contributory cause.~ B

#Time periods: Santiago - July 4968-February 1969
Jamaica < June-December 1968
Recife - July-December 1968
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OAUSE OF DEATH AMONG DECEASED CHILDREN UNDER
A MONTHS OF ACGE IN THREF-ARFAS

L : : ‘ Total' ‘| Recife Santiago | Jamaica
Ass1ﬂgn§men%t of premja.tunty Num- Per |Num- Per [Num- Per |Num& Per
* . | ber icent/|ber - cent|ber *cent!| ber ' cent
’ Unider 6 months of age , ’ .
Total deaths raoe Lo |a34 ... {396 L3719 L.
Prematunty assigned : S o
As underlying cause 38 3.1 19 4.4 3 0.8] 16! 4.2
As contributory cause 415 34,31 133 30.6|106 26.8| 176:46.4.
As consequential cause 65.. 5.4 15 3.5| 15 3,8/} 35. 9.2
Under 28 days of age
Total deaths 707 (... | 233 ... |185. ... [.289. ...
Prematurity assigned . ‘ | g
As'underlying cause ) 38 5.4 19 8,2 3 1.6} .16,..5.5
As contributory cause 386 54.6.| 125 53,6101 54,6.{.160 :55.:4: .
As consequential cause ,| 64 :.9,1| 15 6.4 14 7.6/ 35;12.1.:
Age' 28 days - 5 'months
» -
. Total deaths 502 ... | 201 ,., {211 .., 90 ...
Prematurity assigned . e
As.underlying-cause - = - - - s - -
As-contributory cause 29 : 5.8 8 4.0].5,°2,4] 16 17.8
As consequential cause vl ;:;Q.QZ - - 1 oSJ - e
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F REQUENCY ‘OF PREMATURITY ASSOCIATED WITH DEATHS OF CHILDREN
~ UNDER 28 DAYS OF AGE.BY UNDERLYING: CAUSE; OF.-DEATH,
COMBINED DATA, RECIFE, SANTIAGO, JAMAICA

Total Prematurity
(= Underlying cause: Contributory |Consequence
e ) ‘deaths ‘Num- Per JNum- -Per
.ber cent er cent
All causes 707 386 54,6 | 64 9.1
Diarrheal diseases 000-009 53 31 58,5 - -
Septicemia 038 27 25 92,6 | - -
Congenital syphilis - 090 4 3 x| - *
Diseases of endocrine glands 240-258 1 1 % - *
Nutritional deficiency 260-269 2 2 % - *
Congenital disorders of metabolism 270-273 1 - ke - *
Inflammatory diseases of CNS 320-324 6 2 % | - %
Pneumonia 480-486 40 26 65.0| - -
Diseases of digestive system 550-577 5 1 * - *
Infections of skin, subcutaneous tissue 680-686 13 "6 46,2 | - -
Congenital anomalies, total 740-759 49 23 46.9 | - -
Nervous system 740-743 7 3 ¥ - *
Heart, circulatory system 746, 747 23 12 52,21 - -
Respiratory system .....748 1l 1. % | - %
Digestive system 749-751 11 5 45,5 - -
Genito-urinary system 752,753 1. - % .| a - %
Musculoskeletal system . 754-756 2 1 * - 4
Other and unspecified anomalies - 757,758 1 - - *
Syndromes affecting multiple sites 759 3 1 L P
Perinatal causes, total ‘ 478 260 54,4 | 64 13,4
Maternal conditions o | SR
Unrelated to pregnancy 760,761 13 4 30,8 7 53.8
Toxemia of pregnancy 762 25 6 24,015 60.0
Ante-and intrapartum mfectwn .763 '3 R TR *
Difficult labor 764 768 51 27 52.9| - -
Other complications of pregnancy - - -]
and childbirth 769 67 43' 64,2 |19 28,4
Conditions of placenta 770 23 1 4,3 | 22 95,7
Conditions of umbilical cord 771 6 4. k) a *
Birth injury, cause unspecified 772 30 14, 46.7'; - -
Hemolytic disease of newborn 774,175 11 6., :54,5| - -
Anoxic, hypoxic conditions NEC 776 189 140 74,1 1 0.5
Immaturity, unqualified 717 38 - - - -
Other conditions of newborn 778 22 13 859, 1] < -
Other specified causes 11 - - - -
Symptoms, ill-defined conditions 780-796 10 1 10.0} - -
External causes E800-999 7 4 % - *

*¥Percentage not calculated for base less than 10






