A Case Study in Estimating Casualties
from War and Its Aftermath:
the 1991 Persian Gulf War

Beth Osborne Daponte, M.AL*

Deaths from war and postwar aftermath can be evaluated by breaking the problem
down into two primary categories: expected versus excess deaths. The latter catego-
ry consists of five subcategories: deaths from direct war effects to 1) the military
and 2) civilians, deaths from postwar violence to 3) the military and 4) civilians,
and 5) postwar deaths from health effects caused by destruction to a country’s
infrastructure. This paper demonstrates the methods used to estimate the number
and age and sex distribution of fatalities for each of the categories by using avail-
able data on the Iragi population and from the 1991 Persian Guli war. ipseg 190305760

Merf‘.ods used in epidemiology and demography
can serve fo estimale deaths from wars. Hexe
i these methods are employed ta cstimale Lhe
nurmber of liagis who died in I#91 fromn divect or indi-
recl effects of the Gulf war or from postwae vickence,
The mosl recent dala spurces on ]raq and the Proce-
dure to estimate expected dealhs are detailed. Five
vategories of "excess” deaths are created Methods are
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presented that estimate the number, age, and sex dis-
tribution of deaths in each category.

DATA SOURCES

Fraq's most recent census was conducted in Oclober
1487, The census resulls uked were those reported by
lraq in The Annual Abshact of Statistics, 1988 [1]. The
lragi goverament did not make available population
dislributions by ethnicity or religion.

In the 1980s, each of the seven countries in the gulf
region was surveyed by the Gullf Council of Health
Ministers to evaluate the health conditions of chil-
dren. The Tragi sample included 9,404 households,
9,383 ever-married women of childbearing age, and
11,791 children under six vears of age. Because lrag
was the last country surveyed, experts (demogra-
phers at UNICEF, personal communication believe



thal of the seven child health surveys, the National
Child Health Survey (NCHS) conducted in Irag in
1989 [2] is the best.

[n 1990, UNICEF conducted the Trag [mmundization,
\iaternal and Childhood Mortality Survey [31, which
egtimated the extent of disease, vaccination, and mar-
tality among mothers and children Approximately
10,000 women in childbearing ages across Iragq were
surveyed. The 1990 survey corroborated the results of
Uhe 1989 survey. The infant mortality rates (ThLs)
from both surveys for the late 1980s were in the low
405 [3] when analyzed by using indirect estimation
techniques, Because the two surveys yielded similar
infani and child mortality rates and neither survey’s
methodology scemed flawed, the results of oth sur-
veys can be treated wilh some confidence.

In August 1991, the Inlernational Study Team {1517,
also known as the Harvard Study Team, conducted a
community-based survey Lo assess the health condi-
tions of children [4] The ad hoc team consisted of
approximately 50 volunteer researchers, including Dir.
Timothy Coté, an epidemiologist, and had funding
from the MacArthur Foundation and UNICEF. The
survey was conducted between August 25 and
Septernber 3, 1991, and was intended to assess retro-
spectively child mortality in lrag. A cluster sampling
ccheme was used and was based on detailed results
of the 1987 census available in Iraq Women across
Irag between the ages of 15 and 49 who had a live
birth since 1985 were included in the sample, and
approximately 16,000 live births were included in the
motlality analysis done by the I5T.

There is reason to believe that the IST underesti-
mated infant mortafity in Trag, especially for the 1985-
1990 period The 15T used a baseline infant mortality
rate (IMR) of 32 5 to represent the 1985-1990 period in
Trag This level is considerably lower than the esti-
mates from other national surveys, which were in the
low 40s. One reason why the 15T's MR might have
been so low is that the researchers excluded cases
with missing information. The IST's exclusion criteria
exchuded disproportionately more deaths than living
children (96 cases were excluded, 35 of which were of
children wha at the time of the survey had died),
which would have downwardly biased the [5T's IMR
both before and aftei the war. Although the exclusion

Ul caleulate the TWR, e rovmber of deaths o nfants (children umde
nae year of aged is divided by the total rumber of Live Births in the dime
period 1k, Uais aumber is muoldpbicd Ty 1000 Lherelore, an MR af,
tor example, §1 means (hal fer cvery 1000 Jwe Litlhs In a given vear,
thern were &1 intant deaths
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ctiteria omitted only 0 6% of all births, it eliminated
from the anatysis 4.4% of all deaths.

Another important data source is Needless Deaalhs
the Gulf War by Middle Easl Watch [5] Here, numer-
ous eyewitness accounts of civilians killed by direct
war effects, such as bambing and strafing, are docu-
mented This data source was used in conjunction
with data on wartime civilian deaths obtained by a
member of the [ST from the Iraq Ministry of Defense

Finally, William Arkin, a military analyst who was a
member of the IST, has extensively analyzed military
actions during the war. By recreating battles, he has ¢re-
ated a data base of military deaths during warlime.

The U.S military has published ne estimates of the
number of Tragi civilian casualties in the Guif war

ESTIMATING EXPECTED DEATHS

[t is necessary first ko eslimate expected deaths in
order to estimate dealhs from postwar health etfecls.
Feople die in any population, cven without war. The
number of expected deaths in a year for any popula-
tion can be calculated by muliiplying the population
by the probability of dying during the year for each
age-group under normal circumstances

However, before estimating the number of expect-
ed deaths in 1991, the population exposed to the
probability of death under normal circumstances first
had to be determined. To do this, the population from
{he 1987 census was smoothed, adjusted to account
for underenumeration, moved to midyear, and lhen
projected (o 1991, Many steps were involved.

First, because the raw census figures include per-
sons of unknown age (206,789 of the 1 #,335,19% per-
sons enumerated 16]), these people needed to be
given an age-sex distribution {the spreadsheet
AP AGF was uscd, Population Analysis Spreadsheet,
Center for International Research, U.S. Bureau of the
Census, Washinglon, D.C.). They were given the dis-
tribution of persons of known age and then added to
the appropriate age-sex category The population
with the unknowns distributed will be referred to as
the unadjusted population. The fluctuations between
five-vear age groups of the age and sex ratios of the
unadjusted population showed that smoothing the
population should be considered.

I'o see if real fluctuations cxisted between some
cohorts that should not be smoothed, the hirth
cohorts of the unadjusied populations from the 1977
7] and 1987 consuses were compared (Fopulation
Analysis Spreadsheets: GRPOP-YB, Center for
Tnternational Research, US Burcau of the Census,
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Washington, D.C) This comparison showed ihal the
cohort born between 1932 and 1937 (particularly
tumultizous vears in Traq) in bolh censuses was partic-
ulatly small Further, the cohort born in the vears
1957 through 1962 also seemed small, but this may
just have been an echo effect of the 1932-1937 cohort
(small because the cohort in which their mothers were
born was small).

The age and sex ratios of the 1987 unadjusted cen
sus population were caleulated, and both seemed
irregular, ie, they deviated greatly from 12, Tn [artic-
ular, over the life cycle, the age ratios of males
showed greater fluctuations than those of females.
This greater fluctuation is uncommon becirse the age
reporling of females is usually Tess reliable than that
of males. A light smoothing {by using the Arriaga
technigue’) of the population was attemptad, but this
method smoothed oot the 1932.1937 and 1957-1962
birth cohorts and therofore was not dane

Beeause the age ralios and the graphs of the age
and sex disttibution of the population showed that
the age structure of the female population seemed
more reliable than that of the male population, the
male population was smoothed by using a moving
average of the sex 1atios. That is, the female popula-
tion was accepled and the male population between
the ages of 10 and 74 was a function of a moving
average of the sex ratio of the unadjusted population
The male population was then adjusted back to the
ariginal total This procedure vielded a population
with somewhat smoother age and sex ratios.

Often, censuses underenumerate children. To sco if
that was the case in Traq, a technique that applics for-
tility rates to women was used (Arriaga lechnigue).
This procedure showed only underenumeration
among infanls (persons younger than one vear of
agel From the Arriaga technique, only the number of
infants by age and sex were adjusted. Children ages
ong through four and five through nine in the base
population were unadjusted.

The last step in preparing the basc population for
the projection was to move the adjusted 1987 census
population from the census date (Qctober 17) to
midyear. This was done by using software provided
by the U5 Census Burcau (MOVEPOP, PAS Series,

#Am age ratin incicates the sie of & hirth cohort in commerisan with airth
cihords bath v and odder than it

Fber details on this technique, see "The Aaalysis by Compuier of
Demography” by Bduarde Arriags and Associntes, Center for
Tntermational Rescazeh, U Y. Bareaw of the Cenaus: Decomber 10u],
Chapler 8, Appendiz VI3, Sectouns 1.and 2 (pp 10-39 thresugly T1T-54
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U5, Census Bureau, Washington, D.C). Alter (he
1957 midyear population was prepared, it was projeciad
to 1991 by using the component method. To do (his pro-
Jection, levels and patterns of fortility and mortality first
had to be projected through 1991 Ta arrive at the num-
ber of expected deaths in 1991, the mortality patterns
and levels under normal circumstances were applied to
the 1991 projected population. What follows is a desar ip-
fion of the components of the projection

Fertility

The fertility rates used in the projection determine
the number of children born in the time period. The
total fertility rate (TFR) is the number of children a
woman would bear if exposed to a given period’s
age-specilic fertility rales throughout her lifetime
This rate varies from country to country. By project-
ing the TFR, estimating the age structure of childbear-
ing, and appiyving these birth probabilitics ta the
ternale pupulation between 15 and 49 yeare of age,
one can estimate the number of children born during
cach vear of the poriod.

The TFR reported varied between data sources, 1o
project the TIR, it is necessary to have at least two
reliable estimates from different times in a nation’s
recent history. With two estimates and the GSSUTNR-
tion that if fertility is decreasing it is doing so logisti-
cally, it is possible to estimate a country’s present TFR
[8] The two estimates used were an estimate of 7.4 for
1974 9] (based on a survey in that vear} and an esti-
mate of 61 for 1988 (based on the analysis done by
the United Nations Economic and Social Commrission
for Weslern Asia) [10]. Demographers who study Iraq
accept these two estimates as reflecting actual fertility
in Iraq reasonably well Other fertility estimates were
considered, but not utilized in this projection because
they seemed implausible in light of the social change
in Irag since 1974 A discussion of other fertility esti-
mates that were comsidered but not utilized is inckud-
ed in the lechnical documentation available from the
author upon request

Muorkafity

The age-spocific mortality rates (ASMREs) used in
the projection will determine the number of expected
dealhs between 1987 and 1991, A typical mortality
pattern has mortality at its highest during the first
vear of life, at its lowest in the teens, and then increas-
ing thereafter with age. A lack of ASMRs at all ages in
Iraq necessitated the use of model life tables: the
tables allow one with minimal moartality data on a
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population {0 obtain mortality rates for all ages in &
population In the Iragi population, because the sur-
veys in 1989 and 1990 tocused on children, the most
accutate ASMRs available are for infants (<1 year of
age) and for children between the ages of one and
four years of age

Therefore, mortality was projected by fitting infant
mortality rates for each sex to a logistic curve and
then obtaining the life table that corresponded to the
projecled IMR. This methed assumes {hat the infant
mortality rate was and will continue to decline in a
Togistic fashion and that the schedule of mortality for
ather ages in the life cycle in Irag is acoaralely reflect-
ed by the mortality schedules of the maodel life tables.
The IMEs noted by Dr Garcth Jones, an epidemiolo-
gist for UNICEF, (unpublished data, 1992} were used
as input fur the projection, which yielded a 1991 IME
of 37. The child mortalily rates from the surveys were
compared with those from the model life tables
{selected by the observed TMRs), and the child (one
through four vears) morlality rates from the two
sources concurred.

Dir. Janes's unpublished report analyzed the decline
in infant and child mortality in Iraq since the 1960s by
synthesizing available mortality information. He
found that infant and child mortality had decreased
rapidly in Irag, which may surprise some. Dr Jones
notes, however, that throughout the 1980s, infant
mortalily decreased rapidly in Irag, perhaps because
in 1980, Jraq embarked on a campaign to recuce jls
infant mortality by half by 1930, In 1977, Irag's IMR
was at 61; by 1987, it had dropped to between 36 [2]
and 42 [3]. The report on the 1990 survey [2] also dis-
cussed the rapid drop in infant mortality in the 198(s.
The report notes that “Fvidence from this survey as
well as the findings of the Traq NCHS of 1989 point to
a strong rapid downward trend in infant and child
mortality over the past fifteen years. During the
1980s, in particular, the downward trend in infant
mortality has been partcularly steep” 3]

Because the 1989 and 1990 surveys showed that
mortality had decreased rapidly in lrag in the 1980s,
former work on infant mortality in lrag by the United
Nations [10] and the U.5. Census Burean (unpub-
lished data, March 1991 W92 Traq file folder) that
did not consider these surveys overestimated the
extent of prewar infant mortalily in fraq When one
compares the United Nations’ TMR of 62.5 from their
1988 data shects with those from the sutrveys, one se€s
that the N5 IMR is subslantally greater. The lile
lables the author oblained based on the projection of
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the infant murtality rates were compared with the life
{ables reported by the United Nations in 1983 One
finds that the life tables are alike, except for the
groups less than one year and one through four years
of age The life tables substantially differ only at these
young ages A possible explanation for this difference
is that although the TN, in 1988 based the mortality
rates for lragi adults on death registration data,
adjusted tor underregistration, its infant mo tality
rites were based on the children ever born/children
surviving data collected in 1974 and 1980} Fertility sur-
veys and the 1987 census. The LN then used expo-
nential regrossion to obtain IMRs. For children one
through four, the compleleness of child death regis-
tration system was assumed to be the same as that for
infants [10]. The LN, methods used 1o estimale infand
and child mottality in Trag did not consider evidence
from the 1985 and 1989 surveys. That the adult mor-
tality rates from the UN. and the technigue used by
{he author corresponded weli lends more certainty fo
the lower prewar infant mortality rates detived from
thie 1989 and 1990 surveys.

AMigralfion

The migration patterns in liag between 1987 and
191 are also key if an accurate projection of the pop-
ulation is to be made Because migration data for any
population is usually the least accurate, this compe-
nent is ofien the most difficult to estimate.

It is clear that many foreign goest workers and their
famities fled Trag after lrag invaded Kuwail i1t}
Liowover, it is not clear how many persons left
Whether this is important or not to this research
depends on whether these foreigners were included
in the 1987 census. lragi diplomals insist {hat their
1987 census did nol include non-[ragis, while demog-
raphers who work on [raq seem to be split on this
issue. In other words, it is uncertain whether or not
foreigners were included in the 1987 census

In order to determine if these foreigners were
included, a few calculations are necessary First, Iraq's
1987 census [1] yielded unacceptably high sex ratios
(the ratie of males to females in the population} for
the ages between 10 and 53 years {sex ratios of the
five-vear age groups increased and were approxi-
mately 111 for the age groups 20 to 24 and 25 to 29,
and then declined slowly after that), Approximately
400,000 men in these age groups woeuld have lo be
removed to make these ratios smoother and closer to
unity for these age groups. These 400,000 men were
susprcted to have been migrants living in irag.

kelimating Casuailics



Considering that at least 105,000 iren died during the
entire lran-Trag War [12] and the sex ratios al the mili-
tary ages would be furlher deflated from these
dealhs, then one would suspect that cven more than
400,000 male migrants were included in the census
results. Therefore, we can assume thal a cectain num-
ber of foreign workers {who were mastly males) were
counted in the 1987 census, especially since Lhe life
expeclancy for Iraqi females exceeds the life expectan-
oy for Iraqi males by approximately two years
(unpublished personal data). Since Traq did not have
emigration of women, there is no other way to
account for the excess males in the population.

The International Labour Urrpanization {1L0)
reported thal approximately 1.2 million economically
active non-Iraqis resided in Traq in August of 1990
[11]. Experts believe that after the end of the [ran-Trag
War (1988}, 2 concerted effort was made by the fragi
government to encourage lorelgn workers Lo leave,
This information implies that there were more han 12
million non-Iragis in lrag in 1988, It seems likely that
although the 1987 data included some non-Iragis pre-
sent in Irag then, the data did not inchude all non-Tragis.

Although it is clear that a great numbes of foreign
workers fled Iraq after the invasion of Kawail, no reli-
able estimate of the number exists Archer and Iscall
of the U.5 State Department noted in 1991 [13} that
more persons were reported as retuining to a country
from lraq than the ILO had reported were in Irag in
August 1990, For example, Archer and lscoll report
150,000 foreign workers and dependents fleeing to
India, while the ILO reported only 9,000 persans from
India in Iraq in August 1990 In their article, they did
not indicate the soutce of thein statislics.

Because il is unknown how many non-lagis were
included in the census population (although it seems
some were included) and how many were in Irag in
19971, nel migration was nol included in the projec-
tinn. By not subtiacting loreign migrants who flod,
the Tragi 1991 population may be slightly inflated;
however, this decision does not compromise the esti-
mate of excess deaths because the afferted age zroups
have relatively low age-specific mortality rates.

The Projection of the 1987 Midvear Population

After oblaining the fertility and mortality rates for
the 1987-1992 period and deciding on how to treat net
migration, the 1987 midvear population was project-
ed (Rural-Urban Projection Program was used, Peter
Johnson, U5, Census Bureau, Washington, D.C ) The
projected population for Iraq in 1991 was estimated at
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18.4 million.

There are two weaknesses in this projection. First,
the projection docs not account for the excess deaths
of lragl maics from the lran-hag war belween 1987
{the census date} and August 1988 (the ond of the
war). These men were nol removed from the popula-
tion statistics because no reliable estimate for the
number of deaths exists for the last nine months of
the lran-lrag War. (The number may not be large
because the rate of killing seems to have slowed by
this period in the war: 105000 Tragi soldiers were
believed to have died in the entire war [12].) Second,
the numbes of foreign workers who left in 1990 was
not removed becanse of great uncertainties surround-
ing the migration figurcs. Both of these factors slight-
ly inflate the Iraqi population for 1991,

Expecied Deaths

Afler performing all the caleulalions above, Lhe
number of expected deaths in lraq under normal cit-
cumslances can be eslimated for 1991, The total num-
ber of deaths would have been approximately
110000, OF these, 35,000 {329 would have been chil-
dren {under 15 years old}, 39,000 (35%) would have
been men (males 13 or older), and 36,000 {33%) would
have been women (females 15 or older). Life
expectancy in Irag would have been 67 8 vears, and
the infanl maortality rate would have been 37.1

(Table).
ESTIMATING IRADI CASUALTIES FROM THE 1291
PERSIAN GLILF WAR

By definition, the number of excess deaths in a pop-
ulation is the number who diz bevand the number of

Table. infant Mortality and Life Expectancy in irag
by Sex Assuming No War, 1974.1992

Crpeciztion of Life

Infant Mortality Rato at Birth

Year Both Male  Temale Make  Fernale
1977 4 F1.A g% 4 FE N (10
19871 43 4 460 a4.7 (5.2 b6 5
984 432 438 42.6 (5.6 671
198EY9 411 41.7 40,5 66,1 G7 b
1940 5.0 9.6 185 565 [T
1917 371 i7a b5 670 a7
(R iz 2 57 4.7

675 692

' These moraliny levels do net incorporate deaths from wars,

* Projected under the assumption of neither war nor postwar vin-
lence Source: Daponte, fuly, 1992 anpubiishod worktahles

Daponte 61



expecled deaths. There are five categorics for excesy
deaths in Irag in this report: 1} civilian deaths from
war-induced adverse health effects, 2) deaths to Iragi
military during the war, 3) civilian deaths caused by
violence during the war, 4} civilian deaths from post-
war vinlence, and 5) military deaths from postwar
vinlence. Fach of these categories of deaths is estimat-
od separately.

ivifian Deaths from War-Induced Adverse Health
Effects

Deaths from war-induced adverse health etfects
include those caused indircctly from the collapse of
the infrastructure, including diszuption in eleclrical
services, lransportalion systems, and distribution net-
works. Such deaths may be due lo gastrointestinal and
respiratory infections and other diseascs and infoo-
lions that thrive on weakened popalations. In order lo
cslimate excess dealhs from adverse health effects,
expected deaths (assuming no war) must be subttact-
od from the number of persons whe have died under
the higher mortality probabilities prevalent in fraq
during the postwar period. Data from the cormmunity
based survey of the IST [4] show that mortality rates
for infants and children rose substantially after the
war. In the [ST's survey conducted in August 1991,

{hey found that the TMR had risen to 93; this rwirnber
would have been approximalely 37 without the war

To estimate child mortality after the war, the IST
surveyed mothers and their children in Iraq Their
wark was invaluable bul slightly exaggerated because
of the criteria they used to clean the data. The 151
excluded cases with missing information, which, in
turm, deflated their prewar IMR estimates since some
of these cases were undoubledly legitimate. For the
period before the war, from 1965 to 1990, they esti-
mated an [MR of 32 5, which must be seen as too low
ancd disregarded. Howewver, the estimate of IMR
lhe war would also be conservative for the same rea-
soms, and it is the best one available. Because of Lhis,
the BST's postwar MR estimale of 93 was used

The postwat infant and child mortalily rates were
used in copjunction with model lite tables to ohbtain
motlality probabilities at all ages in the life cycle (Fig
1} The population alive in 1991 who did not die of
direct war effects or postwar violence was multiplied
by these high postwar morlality probabilities.
Subtracting the expected deaths from this intlated
number of deaths after the war, one finds thal

P

Glier

approximately 111,000 persons died in 1991 from
health effects of the Gulf war Approximately 70,000
of these deaths were to children (persons under 15
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FIGURE 1. Age-specilic mortality rates with and without postwar health efferts, LniMsx! = natural logarithm of the

age specifc mortalily rate.
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vears of agel and 8,500 (o the elderly {persons over 6%
vears of age),

One should be aware that lhese mortality rates did
not prevail during the endive year and that the condi-
tions {e whick the population was exposed quickly
improved. The mortality rates prevalent in Aunpust
1991 did not take into account the conditions that
were much worse immediately following the war
Because of this, the IMR of the 15T's survey underesti-
mated mortality in the first half of 1991, but overest-
mated it for the second half of 1991, We assume thal
these considerations balance out. Another criticism
may be that the schedule of age-specific mortality
rates from a model life table may nat apply to a post-
war population, i.e., age and sex patterns of morlalily
prevaient in populations under ordinary circumstances
may not prevail in postwar populations, Research on
postwar papulations is needed to better understand
mortality schedules that prevail after conflicts.

Wartime Military Deaths

William Arkin, a military analyst for the 15T, has
extensively studied the mililary aspecls of the Gulf
war. He has estimated that between 4% 000 and 63,000
soldiers died during the war (personal written com-
munication, July 1992k, Much of the uncertainty in the
estimate comes from uncertainty in the number of
Iraqi soldiers actually involved in the conflict
According to Arkin, 20,000 to 25,000 men died from
air attacks in Kuwait, 12,000 to 15,00 died from air
attacks in Trag, and 17,000 to 23,000 died during the
final ground war Arkin's midpoint estimate of 56,000
military deaths during the war was accepted under
the assumption that they had the same age and sex (all
male) distribution as the [raqi military before the wat

Wartime Chvilian Deaths

To estimate the number of civilian deaths from
dirvect war effects, a data base to include every docu-
mented death was constrocked. A mnmber of smurces
cite incidents of deaths to civilians. Bach tncidont in
the data base includes a dale, place, brief description,
and the number of civilians killed and injured. Most
of this was compiled through “evewitness” reports
from people who actually observed the event?

4 Foar sonrces wers wsed to create the data bazer internnl doccmenis
frevm E'.'!l':‘nix\-u\!‘ tterrational, which inclice informatzon enllected By
Williarm Arkin while he was in Irnyg in August 1991; Needless Deaths in tae

Galf War by Middle East Waich, Wew Ymk: Human Rights Watch, 1991;
& july 17, 1990, internal memorandum feom Middle Bast Witch; and Wiy
Crimes, A Report on Linites Btoles Wir Comes aposst fnzg by Ramsey Clack
and others, Washington, 20 Maisanneuve Piess, 1962 Larcher details
or this data base are available on request from the anther
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Middle East Watch relied heavily om these roporis,
which may not be comprehensive but are the besl
information available for the time of conllicl, O
course, incidents may have ocourred fhat wete not
repurted A further difficulty in relying on such
reports is that frequently what seems like the same
incident (based on the localion, description, and date}
is reported more than once, even within the same
source. In these instances, the incident was included
in the data hase only once

In addition to the evewilness reports, the [ragi
Ministry of Civil Delense released information in
August 1990 of the number of deaths, injuries, and
houses destroved in each governorate. This informa-
tion was compared to the data base The comparison
between these two sources suggests that the Tragi
government did aot systematically over- or underest-
mate the number killed (Fig 2)

The constructed data base recordnd 2,665 civilian
deaths. .*‘\c:cmding to the [ragi govornmenl, 2,278
civilians died We must assume (hat al the gover-
norate level neither of these eslimates is comprehen-
sive. Another assumpiion is that if a death was
teported in either source, then it occurred. That is, if
eithet an eyewitness or the Iragi government repurted
a death, then the death occurred. Either soutce could
underreport deaths. This implies that if there were
two different figures for the number of deaths in a
governorate, then one ought to use the higher fgure
of the fhfn. With this method, the difference in a ny
single governorate between the two data sources
ranged from 2 to 297 deaths. With these assumplions,
the total rumber of civilian wartime deaths was 3,664
Because there may be some overreporting of deaths
and uncertainiy in lhe absoluie number, it is conclud-
ed reasonable to setile on the estimalte of 3,500 civilian
deaths from direct war effects?,

In order to estimate the age and sex distribution for
the civilians killed, data from the Iraq Ministry of
Clivil Defense {unpublished data) were used, The dala
had deaths by broad age group and sex, The dislribu-
tion of deaths was compared Lo the distribution of the
1991 projected population {Figs 3 and 4). Males
accounted for 62% of Lhe deaths, but only 51% of the
projectod population. One possible repson for more
male deaths is that women may have been moved to

zafer locations.

F Qiher estimates of civilian deaths inchade the U5 Census Dureay oz
mate of 3,000 deaths, see “Fopulation Fstimates for Irag” {research niste)
by Frank Halha, Waskinglon, TH: Center for International Resaarch,
U5 Durean of the Census, January, 1992
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Further, regarding the age distribution of deaths,
persons 15 through 44 vears and 45 through 64 years
were overrepresented. Perhaps the most vulnevable
were moved to locations that were less susceplible to
bombing, or perhaps adults 15 through 634 were Iocal-
ed in more precarious places (such as work) al a par-
ticular time

Civilian and Military Postwar Deaths trom Vialence

Beginming on March 1, 1991, the day after the cease-
fire, uprisings began to swoep Ehrough Irag [14] The
violence was primarily in the Kurdish north and Shitic
south during March and April 1951, An unteld oum-
ber of people died, and the estimate in this report of
excess deaths during this time fs the most uncertain In
Ladless Torment, Middle East Watch describes a scene
uof mass chaos in northern and southern lragq Although
the number killed in the postwar turmoil is impossible
o estimate, two independent sources (Willilam Arkin
and the U5, Census Bureau) arrived at the same esti-
mate: 30,000 civilian deaths and 5,000 military deaths.
The U5, State Department, in a separate document,
reported that the suppression of the uprisings account-
ed [or “casualties estimated in the {ens of thousands”
[15]. No additional information on the number of post-
war civilian deaths seems 1o exist at this time.

Fstimating { asuallivs

The military deaths were assumed to be to males
and distributed according to the age distribution of
the Iragt military (unpublished data, March 19%1
W92 Traq file folder). Three-quarters of the deaths to
civilians were assumed o be to civilian combatants,
including military deserters, and these deaths were
distributed according to the age-sex distribution
of military personnel. The remaining 23% of
civilian deaths were assumed to have the age-sex
distribution of civilians who died from direct war
effocts.

CONCLUSIONS

According to the methods deseribed in this paper,
the number of Iraqis who died in 1991 from cffocts of
the Gulf war or postwar turmoil approximates
203,500 There were relatively few deaths (approsd-
mately 56,000 to military personnel and 3,500 to civil-
jans) from direct war effects. Poslwar violence
accounied for approximately 353,000 deaths. The
fargest compoenent of deaths in this reconstruction
derives from the 111,000 attributable to postwar
adverse health effects. Of the total excess deaths in
the Iragi pepulation, approximately 109,000 were to
men, 23,000 to women, 74,000 to children®,

® Thase ligures do sat add up to 203,500 becanss of rounding errar.
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The subsiantive result of this research is that in
modern warfare, postwar deaths from adverse health
elfects account for a large fraction of total deaths from
war. In the Gulf war, far more persons died from
postwar health effects than from direct war effects
Although the quality of demographic data from wars
may be poor, this result is likely to hold even when
one considers possible errors and uncertainty in the
data. Certainly, one could 1epeat this analysis with
somewhat different assumptions and obtain some-
what different numbers However, to call into ques-
tion the substantive result of this work, one would
have cither to increase wattime deaths by a great
amoun! or greatly decrease postwar deaths from
health effocts.

Let us consider doing this. The Defense Intelligence
Agency (DIA) released {the only LS. military agency
{or do solthe highest estimate of Iragi mililary wartime
deaths: 100,000, plas or minus 50,000 [16] Although
the DIA's figures are unverifiable, if one uses the
100,000 figure, one finds that postwar deaths from
adverse health effects would still account for the
largest component of deaths due to war Further,
because the work presented here estimates that civil-
ian wartime deaths composed less than 2% of all
deaths due to the war, one would need to alter drasti-
cally the figure on civilian wartime deaths to change
the substantive result. Alternatively, one could
decrease the number of deaths from postwar health
eifocts To do {his, one would need to decrease the
population that was exposed to the difference in mor-
tality rates, greally increase the prewar mortality
rates, and/or greally decrease the postwar mortality
rates. Tt would be difficult to justify changes large
enough that would so greatly affect the resulis. For
example, the U5, Census Bureau arvived at 70,000
excess deaths from adverse health effects, by using a
somewhal different 1991 population, a 1990 IMR of
7, and a postwar IMR of 81 [17]

The effects of war continue long past the time of
comflict. The lethality of indirect effects of warfare can
be much greater than the direct lethality of the
weapons themselves b2 )
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