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Abstract

Objectives. We calculated the Iraqi mortality rate by using sibling’s survival method and
triangulated it with historical literature during the conflict setting, 1980 to 1993.

Methods. We used two stages cluster sampling to select households and interviewers
who reported their siblings. We used improved analysis of sibling survival data to
extrapolate 45q15 and death counts from 1980 to 1993. We collected historical events
from ProQuest database and generate correlation between reported death count and
history incidence.

Results. In our analysis, the Iran-Iraq conflict generated an estimated 222,079 adult
deaths. During the peace interval between the two wars a total of 25,418 direct war
deaths were reported. Deaths associated with the Gulf War were 15,118, although 23,646
additional deaths were reported during the 8-month period immediately following the
U.S. withdrawal. We found the relationship between war events in relation to total
deaths. With a p-value of 0.02, we see the Spearman value is .61.

Conclusions. Despite we ask interviewers to recall 30 years formerly, sibling survival
method still provides a confirmable estimation on mortality rate during the conflict
setting.

Introduction

War and armed conflict threaten public health.! Wide-scale violence causes immediate
casualties, but also creates conditions that undermine population health. Health care,
transportation, communications and other infrastructure are disrupted, while shifting
resources toward military and weapons systems.” As a public health surveillance
responsibility, researchers need to refine methods to assess war-related morbidity and
mortality.

The standard measure of public health in relation to war is mortality, although in settings
where robust health information reporting persists despite war, other measures such as
disability and mental health trauma would also be important to track.’ Scientists have
struggled to find accurate methods to count war-related deaths when war compromises



the normal civil registration systems. In this paper, we attempt a new approach to
measuring war-related mortality that covers a 30-year period in Iraq, including the Iran-
Iraq war, the first Gulf War (including both the Iraq invasion of Kuwait and the brief US
armed response), and the periods of relative peace bracketing those events.

The Iran-Iraq War was arguably the longest conventional war of the 20" Century, lasting
1980 to 1988.*> Almost two years of peace ensued before Iraq invaded Kuwait in early
August 1990° (the Gulf War), and occupied the country until the January, 1991 U.S.
invasion of Iraq (Operation Desert Storm).” The U.S. withdrew from Iraq in February
1991. Economic sanctions imposed under U.N. Security Council resolution 661 were
imposed after the invasion of Kuwait, and continued until 2003.8

Population sampling approaches are the ideal method for estimating deaths from
widespread conflict, in the absence of civil registration. No population survey methods
have ever been attempted to estimate mortality for these wars. To fill this gap, we
conducted a nationally representative cross-sectional household survey in 2011, using the
sibling survival method.’~'? To judge the accuracy of these methods with concern for
such a long recall period, we collected independent data from news and historical event
reports to see if sibling death reports followed expected patterns. Our research questions
were: 1) What was the war-related mortality in Iraq for the 14-year period, 1980 through
1993, which included the Iran-Iraq war and the first U.S. Gulf War?, and 2) Is it possible
to verify sibling-reported war deaths by triangulating with independent data about
violent historic events?

Methods

Sibling questionnaire

The University Collaborative Iraq Mortality Study conducted a nationally representative
cross-sectional survey of all adults living in 2000 households in 100 randomly selected
clusters across Iraq in mid-2011. Data collectors traveled to 100 geographically
independent, randomly selected (using population proportionate to size weighting)
neighborhood clusters across Iraq to interview adults in a sample of 20 households in
each cluster about all their siblings. Geographic clusters were randomly selected using
Google Earth and LandScan, a commercial software that contains population data on
geographic information systems, details in Galway et al, 2012.1°

In each household, we interviewed each adult and recorded the current vital status of the
sibling (alive or dead), year of birth and sex of sibling. If the sibling was dead, we
recorded cause of death, year of death, location of death and if a war-related death,
specific mechanism of death (explosion, gunshot, etc.), and who the suspected perpetrator
was (Iraqi army, US army, criminals, etc.).

Table 1 reflects the sibling respondents to our survey by governorate, with numbers of
siblings and reported deaths. Detailed information about the household survey and the
mortality associated with the 2003 U.S. invasion are reported in Hagopian et al, 2013.!!



Population data to calculate rates

We used UN Population Division data for the years 1980, 1985, 1988, 1990 and 1995,
available by sex and age. We linearly interpolated population data for the intermediate
years, assuming linear progression between anchor points. See Table 2. We multiplied
our rates of death (as reported by siblings) by total national population numbers
categorized by age and sex intervals to derive total population deaths by demographic
category. We then summed the deaths across these categories to derive a total adult death
count for each year, 1979-1994, and report the data as a weekly death rate.

Our summary of adult mortality is 45¢ 15, which is the risk that an individual will die
before his or her 60th birthday given that he or she has lived to age 15 years. For
example, male 45¢ 15 ranges from below .05 in a few countries to above .45 in a handful
of high-mortality African nations.!?

While most sibling reports included the month of death, many (40%) death events were
only available at the level of year. If year was missing, we assumed the month of June.
Sometimes this could have affected results, as, for example, the Iran-Iraq war started in
September of 1980.

Events data base

To answer our second research question, we collected independent information about
historic events associated with Iraq for our time period of interest. We reviewed
“ProQuest Historical Newspapers: The New York Times,”' because it had a
comprehensive collection of New York Times articles published between 1851 and 2010.
Our search was limited to the period 1980 through 1993, limiting the search to “Iraq” or
“Iran.” In the field “document type,” we limited the search to “Article,” “Banner,”
“Editorial,” “Front page article,” “Other,” “Legal notice,” “Military war news,” and
“Review.” We excluded “Legal notice,” “Lottery numbers,” “Marriage,” “Obituary,”
“Photo standalone,” “Masthead,” “Real estate transaction,” “Soldier list,” “Stock quote,”
“Table of contents,” and “Weather.”

This search produced 31,357 articles. Our goal was to identify independent events in
each country that could have influenced mortality, taking the broad view. We examined
each article, and after eliminating reports of duplicate events, we catalogued 4,769
events. We then created an excel spreadsheet of all 4,769 unique events and created
columns to tag each event as to month and year, location, type, and actors involved.

To catalogue location categories, we divided events between Iran and Iraq, and when in
Iraq, we identified which governorate (using the same codes we used in our sibling
mortality data set). We also had a column for region when the location was not precise.

Types of events were categorized 11 ways: war-related (including weapons mobilization,
troop mobilization and armed conflict), violent political unrest, hostage-taking,
humanitarian intervention, domestic political event, elections, cross-national diplomatic
events, policies or actions regarding the extraction of natural resources (e.g., oil),
financial news, and natural disasters.



Theory behind our approach

Our hypothesis was that adult siblings in 2011 would reasonably accurately report deaths
of their siblings, even when deaths were 30 or more years ago. To assess this theory, we
reviewed independent reports of war and other mortality-related events in media reports
over the period. We hypothesized that when higher numbers of reports of deaths were
reported in the media, our sibling respondents would, correspondingly, report more
deaths.

Analysis

Estimates of mortality using the sibling survival method are subject to predictable
biases.”!* !¢ Sibships that experience a higher mortality risk are underrepresented at the
time of the survey, because these siblings are less likely to survive to be able to report
(survival bias). Additionally, larger sibships are overrepresented in the sample, because
there are more siblings in the sampling frame. We used current methods to adjust for
these biases.”!! Briefly, we estimated directly the number of likely missing sibling deaths
from the sample by age and sibship size through iteration for sibship sizes of one and
two. We then added back these missing siblings to the observed sample before
calculating final age-specific mortality rates.

To assess our theory that we could roughly corroborate sibling death reports by
triangulating them with the volume of reported news events, we conducted linear
regression analysis to determine the association between number of news events and
number of reported sibling deaths. We compare total events to total deaths, war events to
total deaths, total events to war deaths, and war events to war deaths. For each regression,
we calculated a coefficient to assess the slope of the best-fit line between events and
deaths. Each regression also produced a Spearman correlation and P-value.

We used Python 2.7 for all analyses.

Ethical approvals

A review board from each participating institution approved the collection of sibling
death data in our household survey.!!

Results

Sibling survey results and national extrapolations

We interviewed 4,287 adult Iraqis in 1,960 households who reported on the vital status
(alive or dead) of their 24,759 siblings. On average, siblings reported having 5.8 total
brothers and/or sisters. The average adult reported 0.6 dead siblings (n=2,516 dead). Of
the total dead, 65% were male (1,641). Most siblings were able to report a cause of death
for their deceased family member (94%). In applying the zero-survivor correction, 7.21
missing siblings were added to the data set after three iterations.

Raw deaths from sibling reports are reflected in Figure 1, illustrating total deaths by
cause by year. After applying the death rates we found in our sample of Iraqi adults to the
age-, time-, sex-specific UN population totals, we estimated the aggregate number of



deaths among adults aged 15-60 years, between 1980 to 1993, totaled 545,744. War
violence-related deaths comprised more than half of deaths over the time period, at 53%.

Figure 2 illustrates the number of missing month of death as reported in our study. The
percentage of missing month of death in our interest of study ranges from 40% to 60%
except year 1983, 1986 and 1993.

Total annual deaths per week in relation to important time periods are reported in Figure
3. The Iran-Iraq conflict (Sept. 1980 through Sept. of 1988) generated an estimated
222,079 adult deaths (ages 15-60), according to calculations based on our sibling reports.
During the peace interval between the two wars (December 1988 through August 1990),
a total of 25,418 direct war deaths were reported. These deaths largely occurred during
the months immediately following the Iran-Iraq war, likely resulting from injuries
incurred during the months before the conflict formally ended.

Deaths associated with the Gulf War were 15,118 (over a six-month period), although
23,646 additional deaths were reported during the 8-month period immediately following
the U.S. withdrawal, presumably as the result of injuries that eventually resulted in death.
An additional 954 direct Gulf-war deaths occurred between 1992 and 1994, again,
presumably from injuries that resulted in later deaths.

Figure 4 reports the probability of death before an individual’s 60th birthday given that
he or she has lived to age 15 years in Iraq, mapped against the known historical war-
related events. Female death reports rose to their highest levels during the city bombing
campaign and the period just prior to the invasion of Kuwait. The only time female
mortality exceeded male was in 1984 when the war shifted to the Gulf waters and again
just before the Kuwait invasion. Male and female mortality reports were identical during
the period between the end of the Iran Iraq war and the start of the Kuwait war.

Iran-Iraq direct war deaths were largely attributable to gunshots (41%) and airstrikes
(17%). Most adult siblings could not name a particular responsible party for these direct
war deaths. See Table 3.

Of non-war related deaths during the entire time period (1980-1993) nearly one in four

(23%) were injury related, and a similar number (24%) were cardiovascular in nature.
About 11% were cancer related, and another 11% were neonatal.

Events tabulations

We identified 4,769 independent, potentially war-related, events from among the 31,357
articles produced by the search terms in our search of the ProQuest database of New
York Times reports.'

We coded 1,905 (40.5%) of events as directly war-related (including weapons
mobilization, troop mobilization and armed conflict). We coded 329 events as violent
political unrest, hostage-taking, humanitarian intervention, or domestic political events in



Iraq. We marked 30 election event reports in Iraq, and tagged 2,206 cross-national
diplomatic events. Another 507 events related to policies or actions regarding the
extraction of natural resources (e.g., oil). There were 449 events in the news related to
financial events, and another 28 related to natural disasters. More than half of events were
associated with Iraq (52%). We recorded 52 actors associated with each event. More than
half were also associated with Iran (54%). About 22% were associated with the United
States, and 10% with the United Nations. We allowed up to two actors for each event.
Raw events data are reported by cause and year in Figure 5.

Deaths in correlation with events

We hypothesized that sibling deaths reported in 2011 would be reasonably accurate, even
though siblings relied on a long recall period for these earlier deaths. To assess this
theory, we elected to review independent reports of war and other mortality-related
events in media reports over the period. We hypothesized that higher numbers of media
reports, especially war-related reports, would be associated with more sibling deaths.

Figure 6 portrays total events in our database for the period 1980 through 1993 in relation
to total deaths reported by siblings. We find a Spearman correlation of 0.44, although our
p-value exceeds 0.10, and therefore we cannot reliably conclude there is a relationship
between total events and deaths. Figure 7 shows the relationship between total events and
direct war deaths (as a subset of total deaths), finding very little correlation.

Figure 8 illustrates the relationship between war events (as a subset of total events) in
relation to total deaths, and here we find a more promising correlation. With a p-value of
0.02, we see the Spearman value is .61. Figure 9 shows a relatively strong relationship
between war events and direct war deaths (Spearman = 0.51), although the p-value is
marginal at 0.06. We conclude that more war reports by journalists are associated with
more deaths reported by adults in Iraq.

Discussion

The origins of Iran-Iraq war are rooted in colonialism and territorial control of resources,
fueled by religion and long-standing cultural divides.!”° The U.S. has interests in the
region related to oil and ideology,?!2° and has variously supported one regime over
another and even has switched sides from time to time. A variety of weapons have been
employed in the pursuit of the war, including chemical agents.?®?’ The citizenry of both
Iran and Iraq has been in harm’s way for decades. Our goal as public health researchers
was to identify a method of estimating direct war mortality for the Iran-Iraq war (1980-
1988) and the Gulf War (1990-1993) that could have implications for other long-term
conflicts.

The most in-depth analysis of the Iran-Iraq war is arguably Dilip Hiro’s 1989 book, The
Longest War.*® He names sources claiming the most conservative Western estimate of
Iran-Iraq war deaths is 367,000 (with Iraq accounting for 105,000) and another 700,000
injured across both countries. Rob Johnson’s 2001 book, The Iran-Iraqg War, claims
200,000 Iraqis deaths, with 400,000 wounded and 70,000 prisoners.?’ By contrast, the



siblings in our study reported somewhat higher death rates, resulting in estimates of
222,000 Iraqi adults dying of direct war causes (direct and indirect) during the Iran-Iraq
war, and another 25,000 in the immediate post-war period (not including those younger
than 15 or older than 60).

Previous estimates of deaths associated with the first U.S. Gulf War have varied widely.
A U.S. Census demographer, Beth Osborne Daponte, estimated 100,000 Iraqi deaths
were associated with the first U.S. invasion.?” A military analyst, Trevor DuPuy,
estimated about half that. Ramsey Clark estimated 25,000 Iraqi civilians died during U.S.
bombings of southern Iraq, not including another 25,000 indirect deaths. In addition,
150,000 more died by 1992, he estimated.?

Our surviving sibling report study generated death rates for the Iraq invasion of Kuwait
and the subsequent U.S. invasion of southern Iraq (August 1990 to December 1991) that
allow us to estimate 84,400 total adult deaths (ages 15-60), with 38,000 attributable to
direct war injuries. Given the wide range of uncertainty for estimates associated with this
conflict, our estimates are probably not unreasonable.

The Iraqi adults in our study reported deaths in a temporal pattern that coincides to a
large extent with the pattern of war-related events during the period. Iraq invaded Iran in
September of 1980, prior to which death reports were at a relatively low level. Both total
and direct war death reports grew in the years immediately following the invasion, but
fell as both Iraq and Iran accepted UN-mediated agreement and moved their theater of
operations to the southern Gulf waters.

As the war moved from the water to the cities, however, mortality reports by our siblings
grew. An on-again, off-again ceasefire arrangement was established in 1987, after which
death reports fell again. The bombing of cities in both countries began the next year, after
Iran failed to capture Basrah in an offensive operation, and deaths rose again. In the year
1989, a year with no declared war, deaths were at their lowest point since the beginning
of our study period.

Death reports in 1990 rose again, however, as Saddam Hussein mobilized for the
invasion of Kuwait in August of 1990. When the U.S. conducted its Operation Desert
Storm invasion of Iraq in January of 1991, sibling death reports more than doubled. For
the years following the U.S. withdrawal (1992 to 1994), deaths were at quite low levels.
Sanctions, however, were reported to have had deadly effects throughout the 1990s,
beyond the period of our study.?>*

Even though the buildup and the involvement of U.S. troops in Iraq for the period August
1990 through March of 1991 consumed less than a year, adult deaths (age 15-60)
associated with it were quite high, significantly exceeding the deaths even associated
with the Iran-Iraq war’s city bombing campaign.

In an unexpected finding, non-war deaths reportedly increased in the months just before
both wars started. There are two possible explanations; one is an artifact of the reporting



problem of missing month of death set to June (the Iraq-Iraq war started in September,
and the Gulf War started in August), the other is that increased deaths are an indicator of
the mobilization for war can be an Iran-Iraq War and the Persian Gulf War.

The strict application of a sibling survival method requires interviewees to recall their
sibling’s death with correct year of death, year of birth and type of death. Recall bias
introduces error into these reports, of course, and one study in Senegal specifically
suggested interviewees were more inclined to forget their married sisters.!> Helleringer et
al improved the sibling survival method with interviewer training, the use of a historical
events calendar, and allowing interviewees free recall with interviewer prompts.'® Our
interviewers used an events calendar with widely known temporal reference points.

We used the most recent recommendations for adjusting calculations to the method,
resulting in only a modest 7.21 missing siblings for our zero-survivor correction. Because
family size is large in Iraq, fewer corrections were required for small family size.?>

Immigration bias is another possibility. Iraq used to be a high labor influx country, and
young, male foreigners often started their families in Iraq. It’s estimated five million
refugees, including non-citizen migrants, exited Iraq at the start of the Persian Gulf
War.*® Because the former immigrants left few siblings behind to report, many of their
deaths would not be counted.*>’

Our use of incident reports in the media as an indicator of war intensity introduces a
novel verification scheme, previously untested or reported. We believe this innovation
shows promise in settings where historical events may not be as detailed by reliable
scholars. Because the war-related reports illustrated a significant relationship to
independent sibling death reports, we believe the method hold promise. It is intriguing
that direct war deaths and total deaths did nof rise in relation to counts of non-war events
in our data set. To our knowledge, no previous attempts to count and categorize media
events over the course of a war has been attempted, nor has anyone attempted to use
these counts to corroborate household reports of deaths for a time period exceeding 30
years.

The Iraq Body Count is an attempt to measure direct war deaths using media and other
accounts to simply tally civilian war fatality incidents.*® Using news and other official
reports beginning with the U.S. invasion of Iraq in 2003, the Body Count has enumerated
211,000 civilian violent direct war deaths, however the organization has made no similar
attempt to count deaths for the period of our study, 1980-1993. It also does not count
indirect deaths. The IBC has been critiqued for conflicts of interest, as well as using non-
epidemiological methods.*’

Using a similar method to IBC in reverse (that is, verifying the magnitude and pattern of
deaths reported in a population survey using news reports rather than using news reports
to enumerate the dead) we attempted to tally news reports of deaths for the period 1980-
1988, after eliminating duplicate reports. In perhaps a similar vein, Collinson et al
reported on deaths of media workers in Iraq during the 2003-2012 period, which
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corresponded with overall civilian death patterns.*® No similar attempt has been made to
report media worker deaths for our study period in this paper.

More than half of adult across the study period were direct war deaths. Adults between
15-60 have no “natural” causes of death. We conclude the Iran-Iraq war led to nearly a
quarter of a million avoidable adult deaths, and the Gulf War generated another 40,000
unnecessary deaths. We have contributed a novel research method to verifying traditional
epidemiological methods to estimate direct war mortality dating back several decades.
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Tables and Figures
Choose 4.

Table 1. Sample size and counts of siblings in the University

MAlNlalhAvaticra Toean NMAavtalitsr Qi Aer lavr ~cAxrasmimAavata

Number of Adults Percent of Siblings
Proportion of Reporting on Number of Unique Missing Cause of

Governorate Number of Clusters  sample Siblings Siblings Reported Death

Al-Anbar 7 0.07 375 2,540 0.12%
Al-Basrah 8 0.08 335 1,908 0.05%
Al-Muthanna 1 0.01 61 371 0.27%
Al-Najaf 2 0.02 68 398 0.51%
Al-Qadisiya 4 0.04 234 1,366 0.15%
Al-Sulaimaniya 7 0.07 291 1,822 0.22%
Babylon 3 0.03 154 877 0.23%
Baghdad 23 0.23 1066 5,442 0.17%
Diala 5 0.05 183 1,050 0.19%
Duhouk 2 0.02 98 606 0.00%
Erbil 9 0.09 357 2,055 0.10%
Kerbela 2 0.02 109 607 0.33%
Kirkuk 2 0.02 98 502 0.00%
Maysan 3 0.03 118 704 0.00%
Ninevah 13 0.13 467 2,846 0.04%
Salah Al-Deen 3 0.03 111 669 0.30%
Thi Qar 3 0.03 105 672 0.00%
Wasit 3 0.03 120 730 0.00%

All governorates 100 100% 4350 25,165 0.13%




Table 2. Estimated Iraqi population, 1980-1993.

Year Source of Data Male population Female population Total population

1980 UNDOP 6972416 6680942 13653358
1981 interpolated 7153511.6 6884453.98 14037965.58
1982 interpolated 7334607.2 7087965.96 14422573.16
1983 interpolated 7515702.8 7291477.94 14807180.74
1984 interpolated 7696798.4 7494989.92 15191788.32
1985 UNDOP 7877894 7698501.9 15576395.9
1986 interpolated 8016200 7744200.6 15760400.6
1987 interpolated 8154506 7789899.3 15944405.3
1988 UNDOP 8,292,812 7,835,598 16,128,410
1989 interpolated 8559618 8263347.5 16822965.5
1990 UNDOP 8,826,424 8691097 17517521
1991 interpolated 9116776.6 8969867.8 18086644.4
1992 interpolated 9407129.2 9248638.6 18655767.8
1993 interpolated 9697481.8 9527409.4 19224891.2

90.
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Table 3. Counts of reported violent deaths by responsible party and by

cause, by interest of time interval, as collected in the University

M1 . L a L W L NN Vi Voo A
Percentage for
Sub-Category Time Period Total count 1980-1993
Iran-Iraq War Peaceful interval Persian Gulf War Aftermath
1980 -1988 1989 1990 - 1991 1992 - 1993
Responsible part for violent deaths (Source: household reports)
Coalition forces 1 0 20 21 5.8%
Militia 2 1 6 2 1 3%
Criminals 2 1 1 0 4 1.1%
Irag army 25 1 17 0 43 11.9%
Iraq police 36 1 1 0 48 13.2%
Other/unknown 221 2 9 2 234 64.8%
All responsible parties 287 6 64 4 361 100%
Cause of violent deaths (Source: household reports)
Gunshot 19 3 20 1 143 39.6%
Car bomb 0 1 1 0 2 0.6%
Airstrike 50 1 17 1 69 19.1%
Road accident 5 0 1 0 6 1.7%
Other explosion 26 0 3 0 29 8%
Other war injury/don’t 87 1 22 2 12 31%
know
All cause 287 6 64 4 361 100%

Jith

17



Figure 1. Raw number of household deaths by year and cause, 1979-
1993, reported by the University Collaborative Iraq Mortality Study.
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Source of data: Survey of 4,287 adults in 1,960 households in Iraq between May and July of 2011, with
deaths recorded by cause for 2,531 siblings of the adults interviewed. Data provided by University
Collaborative Iraq Mortality Study.



Figure 2. Missing month of death as reported by Iraqi adults about their

dead siblings in 2011
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Source of data: Month of sibling death reports come from a survey of 4,287 adults in 1,960 households in

Iraq between May and July of 2011, with deaths recorded by cause for 2,531 siblings of the adults
interviewed. Data provided by University Collaborative Iraq Mortality Stud
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Figure 3. Estimates of numbers of adult deaths per week in Iraq, 1979-
1994, by cause as reported by siblings.
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Source of data: Survey of 4,287 adults in 1,960 households in Iraq between May and July of 2011, with
deaths recorded by cause for 2,531 siblings of the adults interviewed. Data provided by University
Collaborative Iraq Mortality Study. The vertical shading illustrates historical periods: (1) Iraqi invasion
(Sep 1980-Jun 1982), (2) Iraqi retreat and Iranian offensive (Jul 1982-1983), (3) “Tanker war,” (1984) (4)
border skirmishes (1985-1986), (5) toward ceasefire (1987), and (6) the intensive bombing and other
assaults on cities (Jan-Aug 1988). Period (7) indicates a brief peace interval (Sep 1988-Jul1990). The
yellow section (8) illustrates the start of the first Gulf War (Aug 1990-Feb 1991).
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Figure 4. Estimates of the probability of dying between age 15 and age
60, in Iraq 1979-1994, from sibling report in the University Collaborative
Iraq Mortality Study National estimate of mortality deaths in Iraq 1979-
1994.
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Source of data: Survey of 4,287 adults in 1,960 households in Iraq between May and July of 2011, with
deaths recorded by cause for 2,531 siblings of the adults interviewed. Data provided by University
Collaborative Iraq Mortality Study. The vertical shading illustrates historical periods: (1) Iraqi invasion
(Sep 1980-Jun 1982), (2) Iraqi retreat and Iranian offensive (Jul 1982-1983), (3) “Tanker war,” (1984) (4)
border skirmishes (1985-1986), (5) toward ceasefire (1987), and (6) the intensive bombing and other
assaults on cities (Jan-Aug 1988). Period (7) indicates a brief peace interval (Sep 1988-Jul1990). The
yellow section (8) illustrates the start of the first Gulf War (Aug 1990-Feb 1991).
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Figure 5. Number of New York Times news stories by year, 1980-1993,
about Iraq and/or Iran.
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Source of data: Our review of ProQuest Historical Newspapers database for NY Times articles about
Iran or Iraq for the period 1980-1993. Of 31,357 articles produced, this analysis displays results for
4,769 non-duplicate events by type.
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Figure 6. Correlation between total death and total event incidence.
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Source of data: Deaths come from a survey of 4,287 adults in 1,960 households in Iraq between May and
July of 2011, with deaths recorded by cause for 2,531 siblings of the adults interviewed. Data provided by
University Collaborative Iraq Mortality Study. Total incidents come from our review of ProQuest
Historical Newspapers data base for NY Times articles about Iran or Iraq for the period 1980-1993,
illustrating 4,769 non-duplicate events. Spearman correlation between total events and total deaths is
0.43, P-value 0.11.
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Figure 7. Correlation between war death and total event incidence.
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Source of data: Deaths come from a survey of 4,287 adults in 1,960 households in Iraq between May and
July of 2011, with deaths recorded by cause for 2,531 siblings of the adults interviewed. Data provided by
University Collaborative Iraq Mortality Study. Total incidents come from our review of ProQuest
Historical Newspapers data base for NY Times articles about Iran or Iraq for the period 1980-1993,
illustrating 4,769 non-duplicate events. Spearman correlation between total events and total deaths is
0.42, P-value 0.12.
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Figure 8. Correlation between total death and war event incidence.
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Source of data: Deaths come from a survey of 4,287 adults in 1,960 households in Iraq between May and
July of 2011, with deaths recorded by cause for 2,531 siblings of the adults interviewed. Data provided by
University Collaborative Iraq Mortality Study. Total incidents come from our review of ProQuest
Historical Newspapers data base for NY Times articles about Iran or Iraq for the period 1980-1993,
illustrating 4,769 non-duplicate events. Spearman correlation between total events and total deaths is
0.60, P-value 0.02.
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Figure 9. Correlation between war death and war event incidence.
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Source of data: Deaths come from a survey of 4,287 adults in 1,960 households in Iraq between May and
July of 2011, with deaths recorded by cause for 2,531 siblings of the adults interviewed. Data provided by
University Collaborative Iraq Mortality Study. Total incidents come from our review of ProQuest
Historical Newspapers data base for NY Times articles about Iran or Iraq for the period 1980-1993,
illustrating 4,769 non-duplicate events. Spearman correlation between total events and total deaths is
0.51, P-value 0.06
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