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INTRODUCTION 

The National Center for Health S ta t i s t i c s  
(NCHS) has respons ib i l i t y  for compiling and 
publ ishing cause-of-death data for the United 
States. These data are obtained through a 
cooperative arrangement with State v i ta l  
s t a t i s t i c s  o f f i ces .  Because of concerns about 
the qua l i t y  of these s t a t i s t i c s ,  NCHS is 
preparing a national study to evaluate 
cause-of-death data. The object ives of a 
national study would be to obtain measures of 
gross and net c e r t i f i c a t i o n  error rates for 
published cause-of-death s t a t i s t i c s ,  and to 
i den t i f y  sources of these errors.  Results of the 
national study would be used to establ ish 
programs aimed at improving the qua l i t y  of the 
data. 

The proposed approach for the national study 
consists of comparing the or ig ina l  medical 
c e r t i f i c a t i o n  of death with a newly created 
c e r t i f i c a t i o n  based on the best avai lable medical 
informat ion. A p i l o t  study is planned to develop 
and test  the speci f ic  methods for the national 
study. 

This paper presents background information 
on mor ta l i t y  data, the general approach of the 
national study, and the methodological issues to 
be addressed in the p i l o t  study. 

BACKGROUND 

Cause-of-death s t a t i s t i c s  for the United 
States are produced by NCHS from information 
recorded on approximately two mi l l i on  death 
ce r t i f i ca tes  in a given year. This information 
is provided to NCHS by the States, the D i s t r i c t  
of Columbia, and the independent reg is t ra t ion  
area of New York Ci ty.  

To ensure uni formi ty in mor ta l i t y  report ing 
across the United States, a standard c e r t i f i c a t e  
of death was f i r s t  developed in 1900. The 
standard c e r t i f i c a t e  is per iod ica l l y  revised by 
NCHS and State v i ta l  s t a t i s t i c s  of f ices in 
co l laborat ion with federal agencies, researchers, 
providers of data, and other groups concerned 
with v i ta l  s t a t i s t i c s .  The current version 
( f igure I)  was recommended for use in the U.S. 
beginning January I ,  1978. Work has begun on an 
evaluation of the current version which may lead 
to a new rev is ion.  

Although some items on death ce r t i f i ca tes  
vary from State to State, the medical 
c e r t i f i c a t i o n  section for each State c e r t i f i c a t e  
conforms to that of the standard c e r t i f i c a t e .  
This section fol lows guidelines recommended by 
the World Health Organization and is designed to 
f a c i l i t a t e  the report ing of the underlying cause 
of death along with information on the causal 
sequence of events leading to death. The medical 
c e r t i f i c a t i o n  section is to be completed in the 
fo l lowing fashion ( I ) :  
For Part I of the sect ion, 

"The d i rect  or immediate cause of death is 
reported on l ine (a) . . .The disease, i n j u r y ,  
or complicat ion, i f  any, which gave rise to 

the d i rect  or immediate cause of death is 
reported on l ine (b) . . .The condi t ion,  i f  
any, which gave rise to the antecedent 
condit ion on l ine (b) is reported on l ine 
( c ) . . . I f  the decedent had more than three 
causally related condit ions leading to 
death, l ines (d), (e), etc. should be added 
by the c e r t i f i e r  so al l  condit ions related 
to the immediate cause of death are entered 
in Part I with only one condit ion to a 
I i n e . . . "  

For Part I I ,  
"Any other important disease or condit ion 
that was present at the time of death which 
may have contr ibuted to death but which was 
not related to the immediate cause of death 
l i s ted  on l ine a) should be recorded on th is  
l i n e . "  
State laws require the person who completes 

the medical c e r t i f i c a t i o n  section of the death 
c e r t i f i c a t e  to be a physician, medical examiner, 
or coroner. The medical c e r t i f i e r  is required to 
complete the cause-of-death section of the 
c e r t i f i c a t e  within a certain number of days of 
the occurrence of death. 

Af ter  the information is recorded on the 
death c e r t i f i c a t e  by the medical c e r t i f i e r ,  a l l  
of the medical condit ions and the order in which 
they are presented are coded by medical 
coders (2). T rad i t i ona l l y ,  mor ta l i t y  data have 
been tabulated by what is cal led the underlying 
cause of death, defined by the World Health 
Organization as: " . . . ( a )  the disease or in ju ry  
which i n i t i a t e d  the t ra in  of events leading 
d i r e c t l y  to death; or (b) the circumstances of 
the accident or violence which produced the fata l  
i n j u r y "  (3). Information on a l l  condit ions 
reported on the death c e r t i f i c a t e  (nonunderlying 
as well as underlying causes of death) are 
referred to as "mul t ip le cause-of-death data."  
These data, beginning with data year 1968, have 
recently been made avai lab le.  

To obtain the underlying cause of death and 
the mul t ip le causes of death for a pa r t i cu la r  
c e r t i f i c a t e ,  the coded medical information is 
used as input for two NCHS computer programs 
(4,5).  One program, cal led "ACME" (for Automated 
C lass i f i ca t ion  of Disease En t i t i es ) ,  is designed 
to select the underlying cause of death. The 
other program, called "Transax" (for Translat ion 
of ax is) ,  is designed to produce mul t ip le cause 
of death s t a t i s t i c s .  Cause-of-death s t a t i s t i c s  
are then tabulated by various demographic 
variables and published by NCHS. 

Though the use of ACME and Transax provide 
for rapid, systematic, and consistent select ion 
of both underlying and mul t ip le causes of death, 
there may be systematic biases introduced by 
these programs. In the national study and p i l o t  
study, possible biases in both underlying and 
mul t ip le  causes-of-death s t a t i s t i c s  w i l l  be 
examined. Thus, besides determining problems in 
the c e r t i f i c a t i o n  information on the death 
c e r t i f i c a t e ,  these studies may be able to 
i den t i f y  problems resul t ing from medical coding 
and processing procedures. 
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RATIONAL STUDY PILOT STUDY 

Need for  a National Study 
Cause-of-death s t a t i s t i c s  are used by many 

d i f f e ren t  types of data users for many d i f f e ren t  
reasons. For example, epidemiologists used cancer 
mor ta l i t y  maps developed from cause-of-death 
data to examine the geographic association 
between asbestos and lung cancer (6).  Mor ta l i t y  
data are also used to set public health pol icy.  
For instance, the i d e n t i f i c a t i o n  of areas with 
high infant  mor ta l i t y  rates has led to State and 
federal programs aimed at reducing in fant  
mor ta l i t y  (7). 

Nonrandom errors in mor ta l i t y  data could 
lead to false conclusions about health and 
demographic issues. This could resul t  in 
inappropr iate research p r i o r i t i e s  and a 
misdirect ion of funds. As such, an assessment of 
the qua l i t y  of mor ta l i t y  data is very important 
to the many data users. 

Studies have already been done which 
indicate errors in cause-of-death data, but they 
were l imi ted in e i ther  the population studied or 
in the par t i cu la r  diseases studied (8). The 
resul ts of these studies do not generalize to 
current national s t a t i s t i c s .  Thus, a national 
study is needed to evaluate the cause-of-death 
data as published by NCHS. 
Objectives and Approach 

The primary object ives of the national study 
would be: I .  to assess the qua l i t y  of mor ta l i t y  
data by measuring the gross and net error  rates 
for published underlying and mul t ip le  
cause-of-death data; and 2. to determine the 
sources of these errors so that correct ive steps 
can be taken. In addi t ion,  plans for the 
national study include an assessment of the 
cer ta in ty  of diagnosis for the condit ions l i s ted  
on the death c e r t i f i c a t e .  This is being studied 
because the qua l i t y  of the medical c e r t i f i c a t i o n  
depends to some extent on the qua l i t y  of the 
diagnoses for the condit ions l i s ted  on the 
c e r t i f i c a t e .  

B r i e f l y ,  the approach planned for the 
national study, and that w i l l  be used in the 
p i l o t  study, is to construct a new death 
c e r t i f i c a t e  based on a medical h is tory of the 
decedent. This new death c e r t i f i c a t e  w i l l  be 
used as the standard for comparison with the 
or ig ina l  death c e r t i f i c a t e .  

F i r s t ,  a sample of death ce r t i f i ca tes  w i l l  
be selected. Medical information for the 
deceased w i l l  be col lected from the medical 
c e r t i f i e r  and other sources. All of the medical 
information w i l l  then be combined into a single 
medical h is tory  for the deceased. A panel of 
experts, the " c e r t i f i c a t i o n  panel", w i l l  prepare 
a new c e r t i f i c a t e  from the medical h is to ry .  The 
medical information w i l l  also be used to 
determine a "cer ta in ty  of diagnosis" 
c l ass i f i ca t i on  for each condit ion reported on the 
or ig ina l  death c e r t i f i c a t e .  F ina l l y ,  the 
or ig ina l  c e r t i f i c a t e  w i | l  be compared with the 
new one and reasons for the discrepancies between 
the two ce r t i f i ca tes  w i l l  be i den t i f i ed .  

The p i l o t  study is necessary to resolve 
several methodological issues for the national 
study. The p i l o t  study, scheduled for 1985, w i l l  
also provide information necessary to plan the 
national study such as estimates of component 
costs and prel iminary analyt ica l  measures, which 
w i l l  be used in sample size determination. 

In the p i l o t  study, medical hi story 
information w i l l  be col lected by mail for a 
sample of decedents. Information w i l l  be sought 
from the medical c e r t i f i e r ,  last hospital ( for  
hospital deaths), and personal physician ( i f  
d i f f e ren t  from the medical c e r t i f i e r ) .  Because 
information from these sources may not be 
adequate to compile a medical h is tory  or to 
determine a "cer ta in ty  of diagnosis" 
c l a s s i f i c a t i o n ,  a 20 percent subsample of the 
sample deaths w i l l  be selected. Information w i l l  
be sought from up to 3 addi t ional  medical 
providers for each death in the subsample. 
Target Diseases 

For the p i l o t  study, two target  condit ions 
have been selected for intensive study: Chronic 
obstruct ive pulmonary diseases and a l l i ed  
condit ions (COPD) (ICD-9 Nos. 490-496)and 
Diabetes mel l i tus  (ICD-9 No. 250) . As shown in 
Table I ,  COPD was the 5th leading cause of death 
in 1980 and diabetes was the 7th. These diseases 
were selected because they are suspected of 
having c e r t i f i c a t i o n  or diagnostic problems. 

In pa r t i cu la r ,  COPD was selected because i t  
presents complex diagnostic problems. There is 
no diagnostic test  that is par~cicularly sensi t ive 
or speci f ic  to the indiv idual  diseases that are 
co l l e c t i ve l y  cal led "chronic obstruct ive 
pulmonary disease" (9). In addit ion to a lack of 
d e f i n i t i v e  diagnostic tes ts ,  physicians are 
sh i f t i ng  from a more speci f ic  diagnosis such as 
bronch i t i s ,  emphysema or asthma to a general 
diagnosis "obstruct ive lung disease." This change 
in c e r t i f i c a t i o n  pract ice has resulted in changes 
in the mor ta l i t y  patterns for these 
diseases (10). 

For diabetes, the determination of the 
cer ta in ty  of diagnosis is not expected to be 
d i f f i c u l t .  The standard diagnostic procedure is 
a repeated fast ing plasma glucose tes t ,  which is 
both sensi t ive and speci f ic  for diabetes ( i i ) .  
On the other hand, diabetes may present 
c e r t i f i c a t i o n  problems. I t  has been speculated 
that diabetes is underreported on the death 
c e r t i f i c a t e  from I0 to 50 percent, though these 
f igures are based on small studies not 
spec i f i ca l l y  targeted for diabetes (12, 13). 
There is also known d i f f i c u l t y  in determining the 
underlying cause of death when diabetes coexists 
with other serious condi t ions. For example in 
the Pan American Health Organization study of 
1967 i t  was found that :  "Despite the amount of 
information avai lable to them, the medical 
referees often found i t  impossible to select a 
single cause of death . . .  the combination of 
diabetes and a r t e r i osc l e ro t i c  heart disease was 
one of the most troublesome" (14). 
Sample Des i gn 

The sampling frame for the p i l o t  study w i l l  
be the Current Mor ta l i t y  Sample (CMS). The CMS 
is a monthly, systematic (I0 percent) sample of 
records received in a one month period in each 
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State reg is t ra t ion  o f f ice  (15). Because the 
death ce r t i f i ca tes  are ordered in a random 
fashion, the CMS is an approximate I0 percent 
simple random sample of deaths from each State 
and the D i s t r i c t  of Columbia. 

For the p i l o t  study, the sample size w i l l  be 
approximately 700 deaths. To minimize costs and 
increase State cooperation, the sample w i l l  be 
l im i ted to three States and six months of the 
CMS. The States w i l l  be chosen to ensure the 
required sample size. All  deaths to infants and 
al l  deaths from accidents and violence w i l l  be 
excluded for the p i l o t  study because of special 
c e r t i f i c a t i o n  problems associated with these 
groups. 

A two stage sample design w i l l  be used for  
the p i l o t  study (Table 2). The f i r s t  stage 
sample consists of e l i g i b l e  deaths in the CMS for  
three States for one-half year; th is  y ie lds a 
sample that is equivalent to an approximate 1/20 
simple random sample of al l  e l i g i b l e  deaths in 
the annual f i l e  for three States. The second 
stage sample w i l l  be s t r a t i f i e d  by underlying 
cause of death to ensure a su f f i c i en t  sample for 
each target disease. The three strata w i l l  be 
COPD as underlying cause, diabetes as underlying 
cause, and al l  other e l i g i b l e  underlying causes. 

Two hundred deaths w i l l  be selected from 
each of the f i r s t  two strata and three hundred 
deaths w i l l  be selected from the th i rd  s t ra ta .  
The three hundred deaths from the th i rd  strata 
w i l l  include approximately 40 deaths with mention 
of COPD (but not as an underlying cause), 60 
deaths with mention of diabetes (but not as an 
underlying cause), and 200 deaths with no mention 
of e i ther  target condi t ion.  The cases with COPD 
and diabetes mentioned as nonunderlying causes 
are needed to permit test ing of procedures for 
deaths in which the target condit ions are l i s t ed ,  
but not as underlying causes of death. The 
sample of 200 deaths with no mention of e i ther  
COPD or diabetes w i l l  provide estimates of the 
number of deaths for which the death c e r t i f i c a t e  
did not mention but should have mentioned COPD or 
di abetes. 

For the CMS only the underlying cause of 
death are coded. Because of th i s ,  some 
oversampling in the th i rd  stratum w i l l  be 
necessary in order to obtain the approximate 40 
and 60 deaths with mention of COPD and diabetes, 
respect ive ly .  
Methodological Issues 

This p i l o t  study w i l l  address several 
methodological issues that need to be resolved to 
evaluate the f e a s i b i l i t y  of conducting a national 
evaluation study. The major issues are discussed 
in the fo l lowing sections. 
I .  Sampling frame. In the p i l o t  study, the 
advantage and disadvantage of using the CMS as a 
sampling frafne w i l l  be analyzed. The advantage 
of using the CMS as a sampling frame is that i t  
permits a more t imely followback than the annual 
f i l e  of f ina l  mor ta l i t y  data. The CMS is 
avai lable wi th in 3 to 4 months af ter  the month of 
occurrence for most deaths; the annual f i l e  may 
not be avai lable in NCHS unt i l  18 months or more 
a f ter  the month of occurrence. A t imely 
followback is important in obtaining accurate 
responses and high response rates. 

A disadvantage of using the CMS as a 
sampling frame is that nonunderlying causes of 

death, detai led geographic area, and variables 
such as place of death are not coded. This 
l im i t s  the possible s t r a t i f i c a t i o n  variables for 
sample design. The p i l o t  study w i l l  examine the 
gain in t imeliness against the loss due to lack 
of s t r a t i f i c a t i o n  variables in order to determine 
the effect iveness of using the CMS as a sampling 
frame for the national study. 
2. Data co l lec t ion  procedures. In the p i l o t  
study, the effectiveness of a mail survey instead 
of the more cost ly personal v i s i t  survey w i l l  be 
examined. Of primary importance is the 
wi l l ingness oi ~ the sample of medical providers to 
provide medical h istory information in a mail 
survey. 

In the recent Cost of Cancer Care P i lo t  
Study (16) conducted by NCHS for the National 
Cancer I ns t i t u t e ,  medical providers were 
contacted using s imi lar  mail survey methods and a 
94 percent response rate was achieved wi th in the 
ten week survey period. This high response rate 
may have been the resul t  of several factors 
including remuneration for the medical providers, 
brev i ty  of the questionnaire, and endorsement of 
the l l l i n o i s  Cancer Council. 

Consequently, in the p i l o t  study 
remuneration w i l l  be considered necessary i f  the 
i n i t i a l  response rate is low or i f  the providers 
indicate that remuneration is expected. The 
questionnaires w i l l  be kept as br ie f  and simple 
as possible, and endorsement of i n f l uen t i a l  
medical organizations w i l l  be sought. 
3. Evaluation of col lected medical information. 
The a v a i l a b i l i t y  of adequate medical information 
for determining new ce r t i f i ca t i ons  of death and 
cer ta in ty  of diagnosis c lass i f i ca t ions  w i l l  be 
evaluated in the p i l o t  study. Adequate medical 
information may be a problem for those deaths 
that occur in places other than medical 
i n s t i t u t i o n s .  Current data indicate that about 
35 to 40 percent of deaths in the U.S. occur in 
places other than medical i n s t i t u t i o n s .  

The p i l o t  study w i l l  also t ry  to determine 
the number of medical providers per decedent that 
should be contacted. Medical information from 
the c e r t i f i e r ,  last hospital ( i f  any), and 
primary physician ( i f  d i f f e ren t  from c e r t i f i e r )  
may be s u f f i c i e n t .  However, to determine i f  
addi t ional  providers are required, up to three 
addit ional  medical providers (thus, up to a 
maximum of 6 per decedent) w i l l  be contacted for 
a 20 percent subsample of the sample deaths. 
Careful records w i l l  be kept of how the 
information from these addition~al sources ef fec t  
the medical hi story summaries, the new 
ce r t i f i ca t i ons  of death, and the cer ta in ty  of 
diagnosis c lass i f i ca t i ons .  
4. Certainty of diagnosis. Two methods w i l l  be 
tested for determining the cer ta in ty  of diagnosis 
for the condit ions l i s ted  on the death 
c e r t i f i c a t e .  The f i r s t  method is a disease- 
speci f ic  method and w i l l  be tested for deaths 
with COPD or diabetes l i s ted  as causes of death. 
For th is  method medical providers w i l l  be asked 
about the results of speci f ic  diagnostic tests 
they may have performed in a r r i v ing  at the 
diagnosis of COPD or diabetes. For each of these 
condit ions, a cer ta in ty  of diagnosis algorithm 
w i l l  have been developed which w i l l  allow for 
computer-automated assignment of a cer ta in ty  of 
diagnosis to each case based on the disease- 
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speci f ic  diagnostic information that is 
co l lected.  

The second method is a more general 
approach. Here, the same general set of 
questions is asked about the kinds of diagnostic 
tests which were performed for each of the 
condit ions l i s ted  on the death c e r t i f i c a t e .  I f  
the general approach is found to be val id in the 
p i l o t  study, i t  could s impl i fy  both data 
co l lec t ion  and analysis for determining the 
cer ta in ty  of diagnosis in the national study. 
5. Medical h is tory  summary. Information 
obtained from medical providers w i l l  include the 
medical condit ions present at the time of death 
and the circumstances surrounding the death• 
This information w i l l  then be combined into a 
single descript ion of the medical events leading 
to death. The feasab i l i t y  of summarizing data 
from d i f fe ren t  medical sources, especia l ly  when 
con f l i c t i ng  information is col lected,  w i l l  be 
evaluated in the p i l o t  study. The p i l o t  study 
w i l l  also evaluate whether the medical h is tory  
summary form is adequate in determining the 
sequence of events leading to death for the new 
medical c e r t i f i c a t i o n s .  
6. Ce r t i f i ca t i on  panel. The medical h is tory  
summary w i l l  then be reviewed by a c e r t i f i c a t i o n  
panel who w i l l  construct new c e r t i f i c a t i o n s  of 
death. The c e r t i f i c a t i o n  panel w i l l  consist of 
c l i n i c i ans ,  pathologists,  and nosologists t ra ined 
in the proper procedures for f i l l i n g  out the 
death c e r t i f i c a t e .  

In the p i l o t  study two c e r t i f i c a t i o n  panels 
of three members each w i l l  be used to prepare new 
c e r t i f i c a t e s .  The sample of 700 ce r t i f i ca tes  
w i l l  be al located to the two panels so that 
measures can be obtained of both between and 
wi th in panel var ia t ion in the completion of new 
c e r t i f i c a t e s .  Results w i l l  be used to determine 
the a l locat ion of sample ce r t i f i ca tes  to panels 
for the national study. 
7. Evaluation of death c e r t i f i c a t e .  Reasons for  
discrepancies between the or ig ina l  and new 
ce r t i f i ca t i ons  of death w i l l  be analyzed in the 
p i l o t  study. Some of the discrepancies may be 
due to the c e r t i f i e r ' s  lack of medical 
information about the deceased. The c e r t i f i e r  
may not be the pat ien t 's  attending physician, in 
which case, he/she may not have immediate access 
to the decedent's medical h is tory .  Or, because 
of legal requirements or other reasons, the 
medical c e r t i f i e r  may not be able to co l lec t  
information on autopsies or diagnostic tests 
before completing the medical c e r t i f i c a t i o n  of 
death. 

Discrepancies could also resul t  from the 
improper recording of medical information onto 
the death c e r t i f i c a t e .  The NCHS has found many 
examples of c e r t i f i c a t i o n  errors such as- 

• entering more than one disease or condit ion to 
a l ine in part I of the death c e r t i f i c a t e ;  

• recording an inverted order with the 
underlying cause recorded f i r s t  and the 
immediate cause of death las t ;  and 

• specify ing one condit ion as due to another 
condit ion which sequence is medically 
un l i ke l y .  

These types of c e r t i f i c a t i o n  problems may be due 
to the medical c e r t i f i e r  having had e i ther  l i t t l e  
t ra in ing  in c e r t i f i c a t i o n  practices or his having 

misunderstood ins t ruct ions for ce r t i f y i ng  the 
causes of death. 

Other discrepancies could resul t  from a lack 
of spec i f i c i t y  for the cause-of-death statement. 
For example, cancer may be reported on the death 
c e r t i f i c a t e  without reference to a speci f ic  organ 
s i te  even though the speci f ic  s i te  may be 
avai lable from the medical records. 

Many of these discrepancies can be 
a l lev ia ted by implementing programs to improve 
the qua l i t y  of the data. Other discrepancies can 
not be so a l lev ia ted .  For example, some 
discrepancies may be due to dif ferences in 
medical opinion for diagnoses or for which 
condit ion i n i t i a t e d  the sequence of events 
leading to death. 

S ~ R Y  

A national evaluation of the qua l i t y  of 
cause-of-death data would be extremely valuable 
to the many users of mor ta l i t y  s t a t i s t i c s .  In 
designing such a national evaluation study, there 
are many methodological issues which need to be 
resolved concerning the sampling frame, the 
methods of data co l lec t ion ,  the assignment of 
cer ta in ty  of diagnosis, and the construction of a 
new death c e r t i f i c a t e .  These methodological 
issues w i l l  be addressed in the p i l o t  study. In 
addi t ion,  should sources of c e r t i f i c a t i o n  
problems be i den t i f i ed  in the p i l o t  study, then 
these problems can be addressed even before the 
national study takes place• 
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Table 1 

Leading causes of death in 1980 

Underlying cause Multiple cause 

Numberof Numberof 
Percent Percent deaths deaths 

, ,  i 

All causes 1,989,841 100.0 1,989,841 100.0 

1. Heart disease 761,085 38 .2  1,099,864 55.3 

2. Cancer 416,509 20.9 472,272 23.7 

3. Stroke 170,225 8.6 283,009 14.2 

4. Accidents 105,718 5.3 163,640 8.2 

* 5. COPD 56,050 2.8 131,456 6.6 

6. Flu and pneumonia 54,619 2.7 164,634 8.3 

* 7. Diabetes mellitus 34,851 1.8 135,931 6.8 

8. Cirrhosis of liver 30,583 1.5 45,511 2.3 

9. Atherosclerosis 29,449 1.5 158,471 8.0 

10. Suicide 26,869 1.4 27,004 1.4 
,, 

*Target diseases for pilot study 

Source 

Table 2 

Sample  size for  pi lot  study,  three states 
(6 months) 

Target cause of  death 

COPD Diabetes 

Other underlying causes of  death 

w/Diabe t e s  w/COPD Remainder  

Annual  file 6,000 4,000 12,000 8,000 177,000 

CMS (10%) 600 400 1,200 800 18,000 

Sample ni 200 200 60 40 200 

Note" Residual excludes all deaths from infant causes and from external causes 
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