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Abstract 

Despite evidence showing that early life environments influence adult 

outcomes, there is no evidence that early life circumstances could cause 

addiction. Studying the long-term effects of a severe food shortage in 

Iran, caused by WWII, on people born between September 1941 and 

1943, we find that the rate of opioids and opiates addiction in this cohort 

increased significantly. Then, we examine multiple outcomes of this 

cohort to shed light on why they became more addicted. Individuals 

exposed to this shock in early life (in-utero and perinatal) have worse 

physical and mental health outcomes but no lower educational 

attainment. This study complements previous findings on early life and 

human capital by exploring new outcomes. It also suggests that opioid 

addiction may be associated with poor health in the elderly without 

disparities in educational attainment. 
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I. Introduction 

 

There have been several studies on the roots of the U.S.'s drug abuse1 problem, 

particularly with opioids (Currie and Schwandt 2021; Eichmeyer et al. 2021; Maclean et 

al. 2021), but little is known about the roots of drug abuse in developing countries. 

According United Nation’s World Drug Report, in 2018, 269 million people aged 15-64 

used drugs at least once, or 5.4 percent of the global population. In 2030, the number of 

people who use drugs worldwide will rise by 11 percent based only on global population 

growth. It is expected that developing countries will see the greatest growth in their 

population and, consequently, the highest proportion of people who use drugs 

(UNODC, World Drug Report 2021). Due to the prevalence of drug abuse in 

developing countries, a better understanding of the causes is essential. 

This study examines a natural experiment in Iran during World War II, using data on 

96,141 people in Tehran. In our study's treatment cohort, people born in Iran between 

September 1941 and September 1943 experienced one of the severest food shortages in 

the country's history, both in-utero and perinatal. We first document that people in the 

treatment cohort are much more likely to be addicted to opioids or opiates than younger 

and older cohorts. This suggests that early life adverse circumstances can cause addiction 

to opioids or opiates2, at least in the elderly aged 68 to 70.  

Secondly, we investigate the mechanisms behind higher addictions in the treatment 

cohort. We examine other outcomes of the treatment cohort since early life experiences 

can influence many dimensions of human capital (Almond, Currie, and Duque 2018; 

Currie 2020). Therefore, an adverse shock to each or all dimensions of human capital 

may potentially result in addiction later in life. We find that while the treatment cohort 

does not show a significant decline in educational attainment, its members suffer from 

mental and physical illness. This result is important because previous studies have found 

a strong association between drug abuse and educational attainment. For example, in an 

influential study by Case and Deaton (2015, 2017), opioid overdose deaths in the U.S. 

                                                 
1"Substance abuse," "substance addiction," "addiction," "substance dependency," "substance abuse," 
"substance misuse," and "illicit substance use" are all terms with distinctive implications and meanings, but are 
sometimes used interchangeably. In this study, we will look at opioids and opiates addiction. Addiction is the 
use of opioids and opiates on a monthly to daily basis.   
2 An opiate is a narcotic analgesic derived from the opium poppy (natural), but an opioid is a synthetic narcotic 
painkiller not found in nature. Iran has prohibited producing, selling, and buying both since the Islamic 
Revolution in 1979, even with a prescription, but they are available on the black market. 
 



are included in the term "deaths of despair." This increase in overdose deaths hit more 

people with low educational levels. However, in our treatment cohort, we find that 

health problems are the main reason why more people become addicted not their 

educational level. 

Finally, we show addiction does not cause the decline in the health problem of the 

treatment cohort. Because the rate of addiction is less than 1%, we can exclude addicted 

people from the sample to avoid reverse causality and analyze outcomes of this cohort 

without addicted individuals. We find that food deprivation in early life is associated with 

similar adverse health outcomes in later life among members of the treatment cohort 

who are not addicted. Individuals in the treatment cohort, regardless of whether they are 

addicted or not, exhibit more severe depression and anxiety than the general population 

as a whole, are shorter, and are more likely to commit suicide. 

It is hard to find data on illicit drug use in developing countries. Still, our urban 

household survey of 96,141 individuals in Tehran in October 2011 is part of the WHO 

global project, which includes self-reported opiates-opioids (opium or its derivatives, 

heroin and its derivatives). Our first hypothesis is that being born during the two years 

of starvation from 23.09.1941 to 23.09.1943 increases the likelihood of addiction to 

opiates and opioids. We then investigate the path of this direction for opioid and opiate 

tendency. Finding the pathway from early life circumstances to addiction is not easy due 

to several mechanisms that could generate the relationship. However, the literature has 

not explored this directly, but some indications exist. We use different parts of the survey 

and broad retrospective questions about their education, mental health, and physical 

health. To relate our study to the previous literature, we specifically test three possible 

hypotheses: 

1. The treatment cohort has a higher addiction rate because they are less 

educated, so they are socioeconomically disadvantaged. Early life shocks have 

an impact on learning and cognitive abilities (Bharadwaj, Løken, and Neilson 2013), 

and an insufficient education can lead to increased drug abuse rates. It is often 

suggested, especially in the United States, that opioid misuse is disproportionately 

affecting the less educated (Case and Deaton 2015; Currie and Schwandt 2021). We 

examine years of schooling to test this hypothesis. 

2. Treated individuals are more likely to become addicted because they suffer 

from mental health problems. There is evidence of a long-term impact of early-



life shocks on mental health and (Adhvaryu, Fenske, and Nyshadham 2019) and 

Case and Deaton ( 2015, 2017), showed that increasing midlife mortality rates among 

white non-Hispanic Americans are associated with both the "opioid epidemic" and 

mental health decline. We analyzed the treatment cohort's mental health using one 

of the most commonly used psychological assessment measures, the General Health 

Questionnaire-28 (Goldberg et al. 1997). 

3. Treated individuals are more likely to become addicted because they have a 

physical disorder and suffer more pain. The organs and tissues undergo rapid 

development in the nine months in utero. Undernutrition during gestation influences 

the structure and function of organs and tissues and raises the risk of chronic 

degenerative disorders (De Rooij et al. 2021). In order to measure their physical 

health, we examine the height and pain of the treatment cohort. 

 

While we found strong evidence for hypotheses 2 and 3, we could not find any for 

hypothesis 1. This finding suggests that even if the impact of early life shock does not 

cause educational inequality, it can degenerate health in the elderly and could cause 

addiction to opioids. 

Our study complements previous economic and epidemiological studies by examining 

new outcomes. To our knowledge, this is the first paper that investigates early life 

circumstances and addiction to opioids and opiates. A little evidence is also available on 

mental health and early life circumstances (Adhvaryu, Fenske, and Nyshadham 2019) 

that we study in this paper. We contribute to the advancement of scientific knowledge 

in the field of drug addiction, since the complexity of addiction has made a science-

informed approach to policy making and practice imperative. It is important to note that 

consequences may not be attributed only to in utero exposure. As we discuss later in the 

paper, the food crisis lasted nearly two years. Due to this, the effects of hunger during 

the perinatal period in general cannot be excluded. 

 

 

II. Literature  
 

A. Early-life  



Early life health is established to be critical to life trajectory and human capital formation, 

and human capital is an important aspect of economic capability during one's life 

(Almond, Currie, and Duque 2018). In the fetal origins hypothesis (FOH) framework, 

D.J. Barker first claimed that chronic diseases succeeding in life have their origins in fetal 

development (Barker 1992). Over the next few decades, the long-term effects of the fetal 

origin hypothesis were studied in a variety of fields, including economics. For example, 

physical health (Currie 2009; Hoynes, Schanzenbach, and Almond 2016; Karimi, Little, 

and Mokhtari 2020; Lee 2014); chronic health (Barker 1998; Costa, Helmchen, and 

Wilson 2007); earnings and labor supply capabilities (Almond 2006; Isen, Rossin-Slater, 

and Walker 2017; Shah and Steinberg 2017), and mental disability (Almond and 

Mazumder 2011; Dinkelman 2017)1. More similar to our study, the Dutch famine of 

1944–45 generated a natural experiment to assess the consequences of prenatal 

undernutrition on later life. The long-term outcomes of the exposed cohort have been 

studied since 1998 and still is under study. Studies reveal that cohort in-utero exposed 

to Dutch-famine in any stage of gestation suffered from cardiovascular disease, glucose 

intolerance, and other physical health outcomes, even without birth weight decreases 

(De Rooij et al. 2021). Despite these efforts, one important question is still unanswered: 

if early life circumstance affects physical and mental health, earning, and learning, can it 

also cause addiction in the elderly? 

 

B. Drug abuse and opioids 

The majority of studies in economic literature on drugs abuse have focused on the 

United States, because the "opioid epidemic" there is exceptionally alarming. Life 

expectancy in the United States would not have decreased before 2020 if the opioid 

epidemic had not occurred (Currie and Schwandt 2021). In 2018, 128 Americans died 

from opioid overdoses per day, and the yearly economic consequences of opioid abuse 

are estimated at over 500 billion U.S Dollar (Compton, Boyle, and Wargo 2015; Maclean 

et al. 2021). Economic research has added to our understanding of the origins by using 

causal approaches, mostly on the opioid crisis in the U.S. Consensus is that there are 

                                                 
1 Barker's original contributions (1990) focused on long-term effects on heart disease, and Almond and 
Currie (2011) and Almond, Currie and Duque (2018) provide excellent reviews of the succeeding work in 
economics and other fields. 



both supply-side and demand-side factors contributing to the crisis and regulation may 

also reduce opioid prescribing and addiction (Maclean et al. 2021). 

Similarly, secular trends in drug abuse including opioids have been projected for the 

world specially developing countries but have received less attention. The World Drug 

Report 2021 states that approximately 269 million people have used a drug at least once 

in the past year, or 5.4 percent of the world's population aged 15-64 (UNODC, World 

Drug Report 2021). The global burden of drug abuse includes disability and mortality. 

At the same time, it puts a lot of stress on people's daily lives and their mental health, 

which leads to a lower quality of life, spread of disease, and damage to families, social 

networks, and society as a whole through violence and crime (Grant et al. 2016; Lim et 

al. 2012). This health burden results in high economic costs, as for example, spending 

on health care and law enforcement cause loss of productivity as well as other direct and 

indirect harms, such as harms to others (Rehm et al. 2009). Therefore, it is important to 

assess whether early-life shocks and their consequences are related to drug abuse in order 

to suggest policy solutions. In addition to extending the body of evidence on this topic, 

we examine data from a developing country, since most previous studies have used US 

data. 

 
III. Context 

 
A. Aging and addiction  
 
The prevalence of substance abuse among middle-aged adults is higher than that of 

younger and older adults, in studied contexts (UNODC, World Drug Report 2021). As 

a result, age and drug abuse exhibit an inverse U-shaped relationship. We also observed 

this inverted U pattern in the random sample of 96k people in Tehran who suffer from 

addiction. In Fig. 1, we show the relationship between age and drug abuse in different 

contexts and our data. 



 
Fig. 1.˗˗˗ Drug use or addiction and age in different contexts. Panel a: Estimated number of people 

who had used drugs in the past year in 2018 and projected number in 2030 in Africa. Panel b: Drug 

use, by age United States, 2019. Panel c: Drug use, by age and sex, England and Wales, United 

Kingdom fiscal year 2019/20. Panel d: opioid or opiates addiction in Tehran 2011sample average 

within bin and polynomial fit of order 2. Sources: In panels a, b, c, the World Drug Report 2021 by the United 

Nations was the source, while panel d was the findings of the Urban HEART 2011 study in Tehran. 

Panel a displays the estimated number of drug users in the past year in 2018 and the 

prediction in 2030. In panel b, drug use by age group in the United States in 2019 is 

shown. In panel c, drug use is shown by age and gender in England and Wales in the 

United Kingdom in 2019/20. The inverted U-shaped relationship between drug abuse 

and age is evident in Figure 1, panels a to c. 

This study from Tehran in fall 2011 also shows U-inverse trends in addiction and age in 

panel d. However, the level of data is much lower due to the definition of addiction used 

in this study. Fig 1 highlights another significant aspect of our study. Between the dashed 

lines in panel d, there is a noticeable jump in addiction rates. The Dash line people in 

2011 were around 68 to 70 years old, so they were born from 1941 to 1943, which was 

the most difficult period in Iran's history during the height of the Second World War. 

This is explained further in the following section. 

 
B. Historical setting 
 
The food crisis of the natural experiment in this study was triggered by the Anglo-Soviet 

attack on Iran during WWII and the country's occupation. The Anglo-Soviet invasion 

of Iran was a coordinated attack by the British Empire and the Soviet Union on the 



neutral country of Iran. Beginning on August 25, 1941, the Iranian government formally 

agreed to surrender in one week, having already agreed to a ceasefire on August 30. The 

Allies occupied the country from September 1941 and provided a massive stream of 

over 5 million tons of material to the Soviet Union (Farrokh 2011; Foran 1993; C. 

Skrine 1962). However, the occupation took more than four years; we will discuss how 

the first two years of occupation from September 1941 to September 1943 were chaotic 

and noticeable by three facts: 

1.  Highest registered inflation rate in the history of the country. 

2.  A severe food shortage  

3.  Bread riots in the country.  

In this section, we briefly mark this important evidence and in the Appendix C and D, 

we give more details about this time. 

1. Inflation: Well-studied research into the history of Iran in the 20th century shows 

the highest inflation rate for the first years of the invasion (Esfahani and Pesaran 

2009). A sharp rise in inflation was attributed to various factors, including political 

and economic uncertainty, a decline in production, and diverted demand for the 

invading armies. Fig. 2 shows inflation rates and estimations of GDP from 1937 to 

Fig. 2. ˗˗˗ Real Per Capita GDP Growth and Inflation in Iran from 1937 to 2006.  
Source.— (Esfahani and Pesaran 2009) 
 



2006. Dashed lines indicate 1941, 1942, and 1943, the first three years of the 

invasion. The rate of inflation averaged 40, 68, and 74%, respectively. When these 

inflation rates (1.4, 1.68, and 1.74) were compounded over three years, the 

consumer price index increased 300%, becoming four times higher than in 1940.  

It is worth mentioning that this consumer price index reflects average increases in 

prices, but food inflation is much higher than average. Accordingly, the market 

price for wheat had risen from $20.15 per ton to $37 per ton in only two weeks 

following the occupation, and the market price, on the other hand, continued to 

grow, reaching $124 per ton by May 1942 (Mcfarland 1985). This equates to a more 

than 500% increase in less than eight months. However, Fig. 2 indicated a big 

picture of the shock, a more detailed investigation shows that the price increase 

began after the invasion in September 1941, not all of 1941. In addition, the 

situation improved from summer 1943, which means most of the price increases 

were from September 1941 to June 1943 (Mcfarland 1985; Millspaugh 1946). 

 

2. Food shortage in the country: Fig. 2 also shows drop in the GDP in the first two 

years of invasion in 1941 and 1942 however, it recovered slightly in 1943. 

Agriculture, employing 75% of the labor force and accounting for roughly 50% of 

GDP, saw significant declines in essential crops, such as wheat and barley, which 

decreased by 25%, cotton by 39%, rice by 10%, cattle by 9%, and tobacco by 7%. 

The shortage in output was exacerbated by the occupying soldiers' high need for 

food, resulting in widespread hunger in most areas (Foran 1993). In the book, 

Fragile Resistance, Foran, an American sociologist who specializes in social change 

and Middle Eastern studies, described Iran's situation during WWII:  

“Iran's fifteen million people had a difficult time during World War II as their 

country became a staging area for Allied troops supplying equipment and 

provisions to the Soviet Union. Despite the Allies pledge to disturb the population 

as little as possible, all key economic sectors agriculture, industry, services, foreign 

trade, state budget, and living standard were drastically impacted by the occupation. 

Agriculture, the backbone of the economy employing 75 percent of the labor force 

and accounting for about 50 percent of GDP, saw significant declines in production 

of the basic crops and livestock levels during the war years, with wheat and barley 



down by 25 percent, cotton 39 percent, rice ten percent, cattle nine percent, and 

tobacco seven percent” (Foran 1993, P. 265) 

 

3. Bread protests in the country: Fifteen registered riots were all related to food 

shortages, especially bread. Fourteen of these riots took place between October 

1941 and August 1943 and it is another evidence of timing of our natural 

experiment. The first registered riot happened on October 28, 1941, in 

Kermanshah. In the governmental report (see Appendix D), food shortages have 

been mentioned as the main reason for the riots. Darab reported the second 

registered protest in Fars province on November 11, 1941. The wheat shortage was 

the demand of protesters. The sequences of eight other bread protests continued 

in 1942 in eight cities in Iran, and the last registered protest was in October 1943. 

The biggest well-documented protest was the Tehran bread riot on December 8, 

1942. We explain the sequence of events and details in Appendix D. 

Arthur Millspaugh was a former consultant at the US State Department’s Office of 

Foreign Trade. He was employed to reorganize Iran’s Finance Ministry in two 

periods, from 1922 to 1927 and 1942 to 1945. In the book “Americans in Persia,” 

Millspaugh describes the situation of starvation, famine, and bread riots in Tehran 

and other cities: 

“…in 1942, a partial crop failure brought Teheran and other cities for a 

short time to actual famine and for months to semi-famine. Bread riots 

broke out in Teheran in December 1942, with damage to property and 

loss of life. For several months, the quantity of bread distributed to the 

people was insufficient and its quality bad. Isolated cases of starvation 

occurred; and a portion of the population, whose large numbers can 

only be guessed at, suffered from undernutrition as well as 

malnutrition.” (Millspaugh 1946, p. 45) 

 

C. Timing and type of the shock:  

Our research summarizes historical evidence in Figure 3 and explores two important 

dimensions of our study: The timing and the type of shock experienced by offspring in 

our study. 

 



 

 

 

 

Timing of the shock: Although macroeconomic data showed sharp inflation in 1941, 

1942, and 1943, it does not provide within-year events.  Historical evidence has shown 

that hyperinflation and food shortages started after the country's occupation in 

September 1941, was alleviated in June 1943, and disappeared by fall 1943. (Mcfarland 

1985; Millspaugh 1946). 

“By June 1943, however, the problem of feeding Tehran had been alleviated. 

The Soviets in April agreed to release 25,000 tons of Azerbaijani wheat, the 

first 4,500 tons of which arrived in June. The United States and Great Britain 

by June had shipped almost 50,000 tons of grain to Iran. Continued Allied 

imports, an improved 1943 harvest, and the use of Allied trucks for collection 

and distribution ended the wartime food crisis in Iran by the fall of 1943.” 

McFarland 1985 

Our treatment cohort includes people born between September 1941 and June 1943. 

We also consider offspring born from June 1943 to September 1943 to be part of a 

treatment cohort for two reasons. First, they were born during an alleviation period, 

when they were prone to malnutrition. Second, and more importantly, their prenatal 

period overlapped with a severe food shortage in late 1942 and early 1943. As we 

discussed in fall 1943, the food crisis ended, and therefore those born after that date 

are not considered in the treatment cohort. Therefore, we assume the treatment cohort 

includes individuals born between September 23rd, 1941, and September 23rd, 1943. 

Assuming this timing, we include the second half of the Persian year 1320 (from 

Fig. 3. Timing of shock, influential events, and characteristics of each year 

Source. — Esfahani and Pesaran 2009, Mcfarland 1985, Millspaugh 1946 

 



1.7.1320), the whole of the Persian year 1321, and the first half of the Persian year 1322 

(up to 31.06.1322). While it is impossible to determine a sharp threshold between 

treatment and control group in this natural experiment, our assumption maximized in-

utero and perinatal overlap with the most severe shock. 

Interestingly, another country's study conducted recently found and used the same 

timing as the country's worst period of malnutrition (Dadgar et al. 2020). 

It is important to note that consequences may not be attributed only to in utero 

exposure. As we discuss later in the paper, the food crisis lasted nearly two years. 

Because of this, it is difficult to rule out the effects of hunger in the perinatal period 

generally. 

Type of the shock: Events and conditions can have long-term impacts on life 

trajectories. A growing body of evidence shows that even mild shocks from several 

categories, including nutrition, stress, disease, pollution, weather shocks, and alcohol 

and tobacco in early life, can harm fetal and child development (Almond, Currie, and 

Duque 2018). In this study, despite much evidence documenting economic shock and 

the food crisis between fall 1941 and fall 1943, especially in 1942, we could not find 

strong evidence of other social-economic severe distress such as violence. There were 

no reports of starvation deaths either (Mcfarland 1985). Therefore, we think the most 

serious impact of the shock is the malnutrition of mothers and their offspring. 

 

D. Popularity of opiates and opioids in Iran 

Located near the core of this Golden Crescent, Afghanistan, which is the source of 

about 92% of the world's heroin supply, Iran is a key link in the global opiate supply 

chain (UNODC, 2007 World Drug Report 2007). Additionally, opium has historically 

been used in Iran since the 18th century (Hansen 2001).  The transshipment of opiates 

and their historic prevalence have made Iran one of the world's top consumers of 

opium and its derivatives (Soroosh et al. 2019). Other drugs such as amphetamine, 

cocaine, and tramadol are known as new drugs in the country, and the rate of abuse is 

lower and increasing (Taghaddosinejad et al. 2011).The high rate of abuse of opiates 

and the secular trend of opioids in Iran is a key health problem, particularly for 

adolescents and young adults (Zarghami 2015).  

 

IV. Empirical Strategy 



A. Intuition 

At the time the survey was conducted, members of the treatment cohort were between 

68 and 70 years old. Fig. 4-Panel a displays the average rate of addiction for birth 

cohorts from September 23, 1939, to September 23, 1961, within two years (biennially). 

Addiction is similar among those born just before the shock in September 1939 to 1941 

and those born in September 1943 to 1945 just after. On the other hand, the cohort of 

Iranians born between September 1941 and September 1943 deviated from this trend. 

Fig. 4- Panel b shows the relationship between the rate of addiction and age for 30 to 

75 Iranians. We use two quadratic polynomial regressions, one before age 68.04(68 

years and 16 days) and another after age 68.04. The dashed line represents 68.04, which 

is the minimum age for the treatment group. 

The average rate of addiction for people aged 50 to 72 is 0.54 percent, but the treatment 

cohort is estimated to have a 0.53 percent higher addiction rate. In fact, in the treatment 

cohort, addiction is approximately 100% higher than the average of 50 to 72. The 

increase is even more dramatic when compared to the surrounding cohorts, which 

increased by 257 percent. This study discusses how this rise in addiction rates is 

associated with physical and mental health symptoms in the treatment cohort. All the 

addicts in the treatment cohorts were addicted to opioids or opiates, not stimulants. As 

we will show, this cohort suffered more from pain. Compared with their sounding 

cohorts, they are more likely to commit suicide and report worsening symptoms for 

almost all health problems. 

 



 

B. Data 

The data for this study was collected as a part of a global project called Urban Health 

Equity Assessment and Response Tool (HEART) in October 2011 in Tehran, Iran, 

which was customized1 for the country. 

Urban Heart: The Urban Health Equity Assessment and Response Tool (Urban HEART) 

is a project that has been jointly formed by the World Health Organization (WHO) Centre 

for Health Development in Kobe, Japan, in collaboration with local offices of WHO and 

cities from across the world. 

The first wave of Urban HEART was conducted between 2008 and 2010 in 17 cities 

in nine countries worldwide. The second wave in 2011-12 in 15 cities, mostly in low- 

and middle-income countries, addresses urban health inequalities in different 

dimensions, including physical, mental, social, and environmental (Prasad et al. 

2015).  

The second wave of urban HEART in Tehran: Tehran was one of the cities in 

both waves of urban HEART. In the second wave, questions about individuals' 

addictions have been appended to the questionnaire, so we use this part of the 

survey. Tehran's Municipality governed the data collection with randomized 

households from all Tehran regions, containing 33915 households with 1184642 

individuals inspected. Questions about individuals' socio-economic status, the exact 

                                                 
1 Countries may customize indicators to be more actionable or relevant to local priorities. 
2 The birth times (year, month, and day) of 22323 people were not described, and they were omitted from 
our study, leaving 96141 individuals. 

Fig. 4.˗˗˗ panel a: sample mean addiction of Iranians in biennially birth cohorts from 

September 1939 to 1961, Panel b: regression discontinuity plot of addiction and age with 

binned sample means. 



date of birth, nationality, and whether a person in the family is addicted have been 

considered. We use four different parts of this data to evaluate addiction, education, 

mental health, and physical health. It is important to mention that mental health 

indexes and pain are only asked of one individual per household. Height outside the 

range of 0.5 to 99.5 percentile excluded. 

 

1. Drug abuse and addiction: Part 8 of the questionnaire has some questions about 

addiction and collects the following information from the household: 

“Has a household member over 13 ever used drugs, including opiates, opioids, or 

other substances such as or X-stimulant pills? 

If yes, answer:  

Which member of the household? (by code) 

Which of the following is true?  

1. Opium or derivatives (opiates), heroin or derivatives (opioids) 

2. Stimulants such as cannabis, cocaine, methamphetamine, or pills such as 

ecstasy (MDMA). 

Choose the consumption pattern in the last month. 

A. 1-3 times in a month 

B. 1-3 in a week 

C. 1-3 in a day.” 

 

Then we can see if people use opiates like opium and opioids like heroin at least 

once a month in the first category and stimulants in the second. Our finding shows 

the rise of addiction to the first category (opiates and opioids), not the second 

(stimulants). In our study, addiction is defined as regularly using at least 1–3 opiates 

or opioids in a month. According to the questionnaire, we cannot separate opiates 

from opioids. 

 

2. Education: Education is categorized into eight groups: illiterate, some primary 

school, some secondary school, some high school, diploma, Associate's Degree, 

bachelor's degree, and master's degree or above master. These eight categories allow 

us to estimate the schooling years. Therefore, we consider the following: 0, 2, 5, 8, 



12, 15, 18, and 22 based on the normal years of each period in Iran. In addition to 

schooling years, we also study the illiterate rate in the exposed cohort. 

 

3. Mental health (GHQ-28 Goldberg): Our study uses the General Health 

Questionnaire (GHQ-28) to assess the mental health of the treatment cohort. GHQ 

is among the most common ways to determine psychosocial well-being and screen 

for mental symptoms (Goldberg and Williams 1991). Several variations of GHQ 

have been developed based on the initial 60-item version. Goldberg and Hillier 

created the self-administered questionnaire GHQ-28 in 1979. Items were chosen to 

address four main areas in the design of the GHQ-28: somatic symptoms, anxiety 

and insomnia, social dysfunction, and severe depression (Goldberg and Hillier 1979). 

The GHQ-28 examines breakdowns in normal function that result in an inability to 

engage in usual healthy activities. The survey is about new disturbing phenomena 

that have appeared in the last several weeks. The questionnaire has been translated 

into other languages. It has been shown that the elements of psychological well-

being are the same across cultures and that the factor structure is the same across 

cultures and different samples (Ardakani et al. 2016; Goldberg et al. 1997; Molina et 

al. 2006; Werneke et al. 2000).  

The GHQ-28's factor analysis revealed four 7-item subscales: 

Somatic symptoms (items 1-7) 

Anxiety/insomnia (items 8-14) 

Social dysfunction (items 15-21) 

Severe depression (items 22-28). 

Scoring: For each question, the respondent is asked to score how he or she feels 

based on the following criteria: 

Much better than usual: 1 

Almost better than usual: 2 

Same as usual: 3 

Much worse than usual: 4 

The scoring system used in the questionnaire is 1 to 4, but we transfer it to a scale 

of 0, 1, 2, 3, which is similar to the original scoring system (Goldberg and Hillier 

1979). The 28-question version has a minimum score of 0 and a maximum score of 



84. Scores that are higher suggest that the person is more distressed. These questions 

often have been asked from one selected individual in each household. 

We look at the general health questionnaire (GHQ) 28 to evaluate psychiatric 

measures in the treatment cohort. To our knowledge, this is the first paper study of 

such a broad mental health response to an early life shock.  

 

4. Physical Health (Height and pain): Hence, the established negative relationship 

between height and morbidity and mortality from various diseases may be partially 

due to the fetal and early life nutritional environment (Barker 1995; Barker, Osmond, 

and Golding 1990; Carslake et al. 2013; Fogel 1994; Jousilahti et al. 2000; Waaler 

1984). Thus, nutritional deficiency in early life may signal physical degeneration and 

increased risk of specific diseases in elderly life. A recent study has used WWII shock 

and has found more than a one-centimeter drop in the height of the exposed cohort 

(Dadgar et al. 2020). We also study height in this study as physical health indicator. 

There are outliers in the height data between 1 and 300 cm. First, we calculate the 

sex- and age-related height z-scores (HAZ) for each individual using the WHO 

(month) reference values for age- and sex-specific means and standard deviations. 

To exclude outliers from analyses, we adopt acceptable height ranges of 0.5 st and 

99.5 percentiles or standard deviations of -2.33 and 2.33. 

The survey also includes a measure for pain by asking: “How much did the pain 

interfere with your normal activities?" (One =never, five = always). 

This question is a part of the health-related quality of life (HRQOL) from the Center 

for Disease Control and Prevention, another standard measure for mental and 

physical health. As we have a more accurate measure of mental health in GHQ28, 

we only use pain measures from this part as an indication of physical suffering, in 

addition to height. 

 TABLE 1 summarize statistics on our variables of interest and principal controls 

and it indicates there is a significant amount of variation in all study controls and 

outcomes. 

 

 

 

 



TABLE 1 

Summary Statistics  

  Mean  Std. Dev.  Min  Max  Obs 

Birth Year Georgian 1977 19.22 1921 2011 96141 

 Age Years 34.20 19.221 0 90.571 96141 

 Male .504 .5 0 1 96141 

 Iranian .983 .13 0 1 96141 

 Persian .928 .258 0 1 96141 

 Region 11.697 6.36 1 22 95974 

 Father of head education 1.939 1.062 1 4 94902 

 Addicted .004 .064 0 1 96141 

 Schooling years 9.796 6.128 0 22 92792 

 Mental Health (GHQ28) 28.789 11.874 0 84 23754 

 Pain (QOL) 2.407 1.061 1 5 26863 

Height 162.754 18.536 46 195 86404 

Sources.—the Urban Health Equity Assessment and Response Tool (Urban 

HEART) 2011 in Tehran. Notes: Pain and mental health indexes are only asked 

of one individual per household. Height outside the range of 0.5 to 99.5 percentile 

excluded. 

 

Controls: Our mean respondent was born in early 1978, which means the mean age 

at the end of 2011 was 34. About half of the sample is male, 98 percent are Iranians, 

and 93 percent are Persian. Forty-five percent report that their fathers, the head of 

the household (grandfathers for children and adults), had no education. Thirty 

percent report their fathers' heads having a primary school diploma. The regions of 

Tehran are arranged almost in ascending order from north to south. Regions 1, 2, 

and 3 are the richest, and regions 18, 19, and 20 are the poorest. Lower indexed areas 

are often richer. However, the two newly added areas, 21 and 22, are similar to the 

middle area, like 8 to 12.  

Outcomes: Across all groups, the addiction rate is 0.4%, and 0.52 percent for adults 

over 18, which is relatively low. However, there are some points to consider in order 

to understand this small number. In our survey, addiction was defined as routinely 

abusing substances. This definition differs from the standard drug abuse definition. 

The standard definition refers to using various drugs, including cannabis, marijuana, 

and some legal substances, for the last 12 months. Our definition is the routine use 

of opioids and opiates. There is still the possibility of under-reporting addiction due 



to adverse social norms and the illegality of substance abuse. The undersigned report 

affects all age groups and may not significantly affect our study. 

  

The average number of school years in the sample is roughly 9.8 years. Still, 

excluding individuals below seven years old, the starting age of schooling, we get 

10.2 years and roughly 11 years of schooling for adults above 18 years.  

 

C. Identification and specification 

 

It is difficult to connect early-life events with long-term outcomes because of 

overlooked confounders. Various methods have been developed to resolve this 

problem. The 1918 influenza pandemic, for example, provides a natural experiment 

for Almond and Mazumnder (2005) and Almond (2006). Their studies compare 

cohorts born in 1919 exposed to the 1918 influenza epidemic in utero to cohorts 

born shortly before or after the epidemic and finds long-term effects. As in many 

other studies, they assume implicitly the surrounding cohorts had similar period 

effects (e.g., World War II) as the 1919 cohort. The Anglo-Soviet invasion of Iran 

offers an opportunity to overcome these challenges. It happened in the sixth month 

of the Persian year (3/06/1320 or 25/8/1941), and the shortage was completely 

resolved two years later, before the fall of 1322. As the famine and the resolution 

occurred around the middle of the two Persian years, 1320 and 1322, we can use the 

year of birth as the fixed effect. Using the year of birth as the fixed effect has two 

advantages. First, the age-related effects on outcomes are eliminated. Second, 

individuals within years are very likely to experience the same events at the same age. 

They all retired almost at the same time and were exposed to the war against Iraq, 

the Islamic revolution, etc. We can compare individuals born in the first half with 

those born in the second half of the same Persian year. In 1320, the individuals born 

in the second half of the Persian year are in our treatment cohort. However, in 1322, 

the individuals born in the first half of the year are in the treatment cohort. This 

symmetric period balances the monthly ages of treatment and control groups in the 

same years. Then monthly age and seasonality are no longer of concern. In our 

preferred specification, we use the year of birth fixed effect. In addition, we perform 

alternative specifications as robustness tests. 

 



outcomes, can be estimated as a function of early-life shock in the equation 1: 

𝑦𝑖𝑡: represents our interesting outcomes for an individual i, in the year of birth t. 

𝛽1: is our interest coefficient that measures impact of the shock on the outcomes. 

𝐷𝑠ℎ𝑜𝑐𝑘: is a dummy for birthdays between 23/09/1941 and 23/09/1943 inclusive. 

(or the continuous age of the cutoff between 68.04 and 70.12 years). 

𝑌𝑂𝐵𝑖 : Year of birth fixed effects, remove the average outcome differences related 

to birth year 

𝑋𝑖 : indicates baseline characteristics of the individuals that potentially influence 

addiction probability, including sex, the father's education, the month of birth, and 

fixed effects for the living region. 

Our empirical strategy identifies the causal effect of being born between September 

23, 1941, and September 23, 1943, in Iran, assuming that no other lifetime events 

should affect treatment and control groups within one year of birth. 

We cluster standard errors by year of birth. We also use alternative speciations and 

inference approaches in the robustness section and appendix. 

 

V. Findings 

TABLE 2 reports our results for of early-life shock on outcomes. This estimation 

increase almost all coefficients and level of significant. Food crises increase addiction 

rates and have a negative impact on mental and physical health. We report addiction 

as our main outcome of interest in Columns 1 to 3. Covariates are not controlled for 

in Column 1. The second column controls for Sex, Father's Education, Ethnicity, 

Month of Birth. In column three, a region fixed effect is included.  

  

  

 

 

 

𝑦𝑖𝑡 =  𝛽0 + 𝛽1𝐷𝑠ℎ𝑜𝑐𝑘 + 𝑌𝑂𝐵𝑡 + Θ𝑋𝑖 +  𝜀𝑖𝑡 (1) 

 



TABLE 2 

Impacts of Time of Birth: early life shock on Addiction, Education and Health outcomes 

 Addiction  Mental Health   Physical Health 

   (GHQ28)  Height(cm) Pain(QOL) 

 (1) (2) (3)  (4) (5) (6)  (7) (8) (9) (10) 

             

Shock .0079*** .0079*** .0078***  1.96*** 2*** 1.98***  -.36*** -.35*** .183* .184** 
 (.0024) (.0024) (.0025)  (.26) (.304) (.77)  (.042) (.044) (.105) (.0888) 

             
Obs 96140 94901 94734  23752 23437 23392  85297 85154 26496 26445 
             
R-sq .0026 .0072 .0079  .012 .022 .027  .8519 .8528 .0754 .0839 

Controls and fixed effects 
             
Controls No Yes Yes  No Yes Yes  Yes Yes Yes Yes 

Region 
FE 

No No Yes  No No Yes  No Yes No Yes 

Note.—Standard errors clustered by Year of Birth are in parentheses, unless otherwise indicated. All regressions are ordinary least 

squares (OLS). Controls are male, father education, ethnicity dummies. *** p<.01, ** p<.05, * p<.1 GHQ and QOL outcomes 

available only for one selected individuals in the household. 

 

 

Our results indicate that the treatment cohort effect is large and statistically 

significant for addiction and most health measures. GHQ, pain measurement QOL, 

and mental health are all self-reported measures, but the height is measured 

electronically. The individuals in the treatment cohort are on average 35 mm shorter 

than same-year births, which is smaller but consistent with another study in the 

country. The difference is significant at the 1 percent level. For the treatment cohort, 

addiction rates are 0.79 percentage points higher. This is around a 150 percent 

increase from the average addiction rate among adults. Mental health measures with 

GHQ-28 Goldberg are about 2 units higher. There is an approximately 30 percent 

increase in the likelihood of their mental health being rated in the poorest mental 

health category. There is also an effect on their pain levels. Those who self-rate their 

pain more than two standard deviations higher are 15 percent more likely to belong 

to the group reporting more pain. Regardless of logit and probit specifications or 

clustering, these results are statistically significant for conventional levels and robust. 

We do not report education attainment by schooling year and illiteracy rate since 

they are not statistically significant.  

 



 

 

VI. Robustness tests, alternative specification and data visualization 

There are two types of supplementary evidence discussed in this section and more 

in the appendix. Firstly, we examine several outcomes for treatment cohort deviant 

from smooth continuous age trends (Almond 2006; Almond and Mazumder 2005). 

We do this by Study of the impact of non-experimental treatment, which is 

Regression Discontinuity (RD). As the final evidence we restrict the sample to the 

treatment and surrounding cohorts, defined as the children born exactly two years 

before and after the treatment cohort. We present the mean of outcomes from the 

treatment cohort and its surroundings. The poorer outcomes for the treatment 

cohort than both before and after cohorts are an important indicators.  

1. Regression Discontinuity 

A reliable non-experimental method for causal impact investigation is Regression 

Discontinuity (RD). All individuals have a score in the RD design, and those whose 

score is above a threshold or cutoff will receive a treatment, whereas those whose 

score is below the threshold will not. Its main characteristic is the fact that the 

probability of treatment changes dramatically at a specified threshold (Angrist and 

Pischke 2014). An RD design consists of three essential components: a running 

variable, a cutoff value, and a treatment score. We will use the exact age of 

participants as our running variable. The method of calculating age as a continuous 

variable is described here. The cutoff is the minimum age of our birth cohort 

between 23/09/1941 and 23/09/1943. The treatment, as discussed, is the food 

shortage in the country during that period. 

Exact age: In our survey, as well as in recent surveys from the DHS1, the century 

day code was used (CDC). The century day code is a count of how many days have 

passed since 1900. A person's age in years can be calculated by subtracting the 

century day code for the interview from the century day code for the birth, then 

dividing the result by 365.25 (to allow for a leap year every four years). For example, 

if the survey time for an individual is October 15, 2011, and he was born on 

                                                 
1 Beginning with the DHS-7 questionnaires (surveys fielded after 2015), the woman's questionnaire gathers 
the day of birth for all children stated in the birth history (all children of the woman's respondents). For 
details see: https://dhsprogram.com/data/calculating-the-age-of-children.cfm 



September 15, 1950, his daily age is 22,310 days (excluding the end date). The 

normalized continuous measure of age is 61.08, or 61 years and one month, when 

divided by the daily length of a year, 365.25.  

In our RD setup, the cutoff or threshold on the running variable is 68.04, the 

minimum birth age in the food shortage on 23 Sep 1943. The individuals aged more 

than 68.04 and less than 70.12 were born during the food shortage. Our RD analysis 

uses a standard or continuity-based framework, which is most commonly used in 

practice. The condition for smoothness of the regression functions is the basis of 

this approach (Cattaneo, Idrobo, and Titiunik 2019). Fig. 4-Panel b displayed the 

connection between the rate of addiction and age among Iranians aged 30 to 75. We 

calculated a continuous measure of age based on daily ages. We fitted two quadratic 

polynomial regressions of addiction by continuous age, one before and one after the 

vertical line1 , age 68.04 (68 years and 16 days).  

Fig 5 shows the other outcomes for men and women born in Iran to display two 

important things. First, it shows the key identification assumption is held, and 

individuals' outcomes are a continuous function of their age, at least before the 

shock. The quadratic polynomial could fit our data and has a smooth trend before 

age 68.04, indicated by the vertical line. In addition, Fig 5 provides the departure of 

some outcomes from the trend. Fig 5. Panel a. displays the average schooling year. 

A downward trend in educational attainment with increasing age is evident. The 

treatment cohort follows this steady trend, and the discontinuity is not substantial. 

Fig 5. Panels b to d, plot three other health-related outcomes. Generally, the 

outcome trends are smooth by age but abruptly discontinuous at 68.04. In other 

words, compared to the steady age trend, the treatment cohort differs from these 

stable health trends. 

 

 

                                                 
1 Regression Discontinuity Design (RD) plot 



 

 

Specification: As the relationship between outcomes and age is smooth, we want 

to separate any possible effects of early life from the trend variation. As a function 

of age, the following regression discontinuity model assesses the effect of an early 

life shock triggered by Iran's occupation during WWII equation 2: 

 

𝑦𝑖 : represents our interesting outcomes for an individual, i. 

𝛽3: is our interest coefficient that measures any discontinuity in the outcomes. 

𝐷𝑠ℎ𝑜𝑐𝑘: is a dummy for birthdays between 23.09.1941 and 23.09.1943 inclusive. (or 

the continuous age of the cutoff between 68.04 and 70.12 years). 

𝑋𝑖 : indicates baseline characteristics of the individuals that potentially influence 

addiction probability, including sex, the father's education, the month of birth, and 

fixed effects for the living region. Quadratic polynomial function of age is 

implemented because outcomes are function of age. The identification 

𝑦𝑖 =  𝛽0 + 𝛽1𝑎𝑔𝑒 + 𝛽2𝑎𝑔𝑒2 + 𝛽3𝐷𝑠ℎ𝑜𝑐𝑘 + Θ𝑋𝑖 + 𝜀𝑖 (2) 

 

Fig 5.˗˗˗ Relation between age and the study outcomes: a. schooling years, b. GHQ28, c. 

Height, and d. Pain index. 

Note: Regression Discontinuity plot with binned sample means and quadratic polynomial 

 



assumption here is individual outcomes are a continuous function of their 

age.  

We report the RDD estimation results in TABLE 3. Birth during a food crisis has a 

negative impact on addiction as well as mental and physical health. Column 1 to 3 

report the addiction as our main outcome of interest. In the Column 1, we do not 

control for any covariates. In column 2, we control for Sex, father education, 

ethnicity, month of birth. In the column three, region fixed effect has been added to 

the model.  

 

TABLE 3 

Impacts of Time of Birth: early life shock on Addiction, Education and Health outcomes 

 Addiction  Mental Health   Physical Health 

   (GHQ28)  Height(cm) Pain(QOL) 

 (1) (2) (3)  (4) (5) (6)  (7) (8) (9) (10) 

             

Shock .005** .005** .0049**  1.41* 1.36* 1.30*  -.55*** -.52*** .18*** .17*** 

 (.0019) (.0021) (.0021)  (.77) (.79) (.77)  (.19) (.19) (.044) (.037) 

             

Obs 77376 76326 76185  22850 22500 22496  56743 56642 25312 25263 

             

R-sq .0011 .0067 0.0075  .0072 .022 .0315  .422 .426 .067 .076 

Controls and fixed effects 

             

Controls No Yes Yes  No Yes Yes  Yes Yes Yes Yes 

Region 

FE 

No No Yes  No No Yes  No Yes No Yes 

Note.—Standard errors clustered by Year of Birth are in parentheses, unless otherwise indicated. All regressions 

are ordinary least squares (OLS). Controls are male, father education, ethnicity dummies, dummies for month of 

birth. *** p<.01, ** p<.05, * p<.1 GHQ and QOL outcomes available only for one selected individuals in the a 

household. 

Our results show that the treatment cohort effect is very close to fixed effect 

specification. For the treatment cohort, addiction rates are 0.5 percentage points 

higher, which is around a 100 percent increase from the average and more than three 

times the amount of the surrounding cohorts. Measures of mental health with GHQ-



28 Goldberg are 1.8 standard deviations higher. There is an approximately 20 percent 

increase in the likelihood of their mental health being rated in the worst category. 

One of the most significant effects is pain. A pain measure self-evaluation that is 

about four standard deviations higher equals a 40 percent greater chance of 

belonging to the group reporting more pain. 

 

2. Treatment and surroundings cohorts’ outcomes: According to the literature, 

those born shortly after or before the shock serve as an appropriate control group. 

In the last section of this chapter, we limit the sample to three cohorts: the treatment 

cohort, as well as two cohorts before and after treatment. TABLE 4 present evidence 

for the outcomes of these three groups below. The first part report the number and 

ratio of addiction, and apparently, the addiction is around three times more in the 

exposed cohort. 

 

TABLE 4 

Surroundings cohort’s outcomes mean and CI 95% 

Born between 

 September of  year: 

(Before) 

1939-1941 

(During) 

1941-1943 

(After) 

1943-1945  

Observations 872 936 1020 

Addiction 

Addicted* (Number) 2 7 2 

Addiction* (per 1000) 2.3 

 

7.8 

 

2 

 

Education  

Schooling years 5.75 6.32 6.67 

Illiterate rate 27.7% 24.8% 19.7% 

Mental health measured by General Health 28 Goldberg  

Somatic* 8.05 8.50 7.68 

Anxiety/insomnia*  6.81 7.15 6.74 



 

Note. — * shows the index is worse than both older and younger cohorts. 

 

Education is also lower for the older cohort, as we anticipated. We expect to see 

declining health for older birth cohorts since health tends to decrease progressively 

as individuals age, but TABLE 4 shows that for the treatment cohort, there is a 

sudden deterioration in several health indicators (increase in the health index). These 

people estimate their own health even worse than older cohort. In other words, as 

we see in some indexes that are marked with the star, the health measures of the 

treatment cohort has worse than both older and younger cohorts, which is a strong 

signal for health degeneration. In the next part of this section, we empirically test 

these outcomes to see if there is significant discontinuity in them. 

Other robustness tests on addiction as the main outcome of our study are provided 

in the appendix, we first use DID to estimate addiction by including 2 percent of 

non-Iranians aged the same as the control group (see Appendixes A)1. 

Summary of robustness tests:  

As well as our main specification with fixed effects based on the year of birth, our 

results for addiction, which are available to everyone in this study, are robust to 

alternative specifications:   

1. RD design (TABLE 3). 

2. Difference-in-difference by including non-Iranian (TABLE 6). 

3. Restrict the sample to the treatment cohort and surrounding cohorts (TABLE 

8). 

                                                 
1 DID estimation cannot be used in health outcomes due to the lack of non-Iranians.  

Social dysfunction* 13.43 13.57 13.27 

Severe depression* 2.30 2.43 2.23 

Physical health measured by height, pain, and activity limitation 

Height* 165.7 165.2 165.8 

Pain*  2.90 2.97 2.71 

    



Other outcomes, mental health, height, and pain, are robust to RD design (TABLE 

3), and our estimation coefficients do not change a lot when we restrict the sample 

to only surrounding cohorts (TABLE 4). Still, they are not necessarily statistically 

significant due to a few observations in surrounding cohorts.  

Clustering: There was only a small difference in statistical significance levels 

between clustering variables (e.g., birth month, cohort-specific time(biennially), sex, 

decades, half-decade, Georgian birth year, district ). 

Results by excluding addicted individuals: Also, excluding addicted individuals 

from the sample does not change the negative health impact. Therefore, these 

findings indicate that addiction does not cause adverse mental and physical effects. 

Conversely, adverse health in the treated individuals that leads to addiction. 

 

VII. Discussion 

A. Selection bias 

Evaluating the impact of early life events, including food shortages and famines, 

typically faces some other major identification challenges. Parents with higher 

socioeconomic status may avoid fertility or pregnancy during a shortage or 

occupation. As a result, the early life adverse shock would be overestimated. In 

contrast, treated individuals may die sooner, healthier subsamples survive. It leads 

to underestimating the negative impact of the shock. These mechanisms may be 

difficult to rule out but can be analyzed by the characteristics of our natural 

experiment as well as our data set. In this section, we discuss them. 

1. The estimated coefficients are not significantly affected when we add controls 

to our models. This indicates that the control variables are orthogonal to the 

treatment. Therefore, increases in addiction and declines in health status among 

individuals in the treatment cohort can not be explained by gender, ethnicity, 

father education, and their region of living in the city. 

2. Our setting uses variation within years as the main specification with the year of 

birth fixed effect. In the year of invasion 1941 (1320 Persian), individuals in the 

treatment cohort (second half of the year) were conceived before the invasion 

and famine. Their parents did not know about the invasion and did not avoid 



fertility or pregnancy. Still, they had worst outcomes than older individuals in 

the same year.  

 

3. In the TABLE 5 and Fig 5 , we examine whether individuals in the treatment 

cohort and surrounding cohorts have had a systematic difference in their 

baseline observable cofounders. 

 

TABLE 5  

Treatment and surrounding cohort’s baseline mean and CI 95% 

Note. — ttest is not significant in any available baseline of treatment cohort and 

surrounding cohorts. 

 

 

TABLE 5 provides summary of the baseline variables of treatment and only 

surrounding cohorts and their confidence intervals. The first two rows report the 

number of observations in each cohort and the average age of each cohort. The 

older cohorts have fewer observations as expected. The difference between cohorts 

is approximately two years. The ratio of male and Iranian in cohorts and their 

confidence intervals has been reported in the next rows. The last row reports the 

father's education since individuals have asked for it in five degrees: Illiterate, 

primary school educated, less than a high school diploma, high school diploma, and 

Born between 

 September: 

(Before) 

1939-1941 

(Treatment) 

1941-1943 

(After) 

1943-1945  

Observations 872 936 1020 

Age by years 70.95 69.1 67.02 

Ratio of men 

(per 100) 

58 

(55,62) 

56 

(53,60) 

54 

(51,57) 

Non-Iranian  

(per 1000) 

 

9 

(4,17) 

10 

(4,17) 

8 

(2,14) 

Father’s Education  

Min = 1; Max = 5 

1.73 

(1.67, 1.80) 

1.75 

(1.68, 1.81) 

1.83 

(1.77, 1.9) 



university diploma, respectively. Baseline confounders of treatment and surrounding 

cohorts do not differ significantly. A larger observational sample and slight changes 

are seen in younger cohorts, but it is expected. Education of the father, for example, 

increases with age. We can see that the confidence intervals of the cohorts overlap.  

These differences are not statistically significant when we combine two surrounding 

cohorts.  

 

22 region of Tehran is arranged in ascending order from north to south, and the 

northern areas are generally more wealthy. Regions 1 is the richest, and region 20 is 

the poorest. The two newly added areas, 21 and 22, are similar to the middle area, 8 

to 12. Fig. 6 shows the living region for individuals in treatment and surrounding 

cohorts. We could not find a significant difference between the living region in the 

treatment and surrounding cohorts. In addition, we add region-fixed effects in all 

specifications, and the results do not change. It is pertinent to mention that we 

cannot observe the region of birth of individuals. Our observations are limited to 

the place of residence, which can be the same for some of them. As we discussed, 

the shock hit all regions and cities in Iran. We don't expect to change the results by 

adding a fixed place of birth. 

 

B. Life path to addiction 

Fig. 6 .˗˗˗ Region of living for individuals in treatment and surrounding cohorts. 



By looking at their other outcomes, we also asked why the addiction increases to the 

treatment cohort. According to literature, addiction could be related to poor health 

or socioeconomic performance over a lifetime as a consequence of fetal or early life 

environment changes. In the event that they alter or disrupt this coding process, it 

could affect outcomes long-term (Almond, Currie, and Duque 2018).Conversely, the 

increased risk of addiction can be a direct result of the developing brain in utero, 

since medical evidence indicates that some mental functions are encoded during fetal 

development (Shonkoff et al. 2012; Shonkoff and Levitt 2010). 

We tested three hypotheses to find this pathway to addiction. We studied the 

treatment cohort's outcomes using other parts of the survey. We found that physical 

and mental health problems are strongly related to this rise in addiction. Our study 

found no impact on their educational attainment, which indicates that health 

disruptions are primarily responsible for increasing addiction. As well, the fact that 

there was no educational disparity for the treatment cohort suggests that the full 

impact of early-life stress may not be apparent until later in life and persist as latent 

impacts on elder outcomes. 

Finally, the negative health effects are not affected by excluding addicts from the 

sample. As a result, these findings suggest that addiction does not cause adverse 

mental and physical effects, but instead, adverse health is what leads to addiction. 

C. Limitations and potential threats 

While this study examines the long-term effects of early life exposure to the food 

crisis, the results on addiction may not be accurate. Studying addiction is difficult 

because it is a rare phenomenon (about 0.5 percent). In addition, addiction is a big 

disadvantage in the social norm of the country. Self-reported addiction in the survey 

may suffer strongly from under-report measurement error. 

Another limitation of this study is we don't know whether the food crisis affected 

mothers of individuals. While the shock affects the entire country, some citizens 

might have been spared due to the food crisis. 

In spite of these weaknesses, we still conclude that early-life malnutrition caused by 

occupation severely impacted long-term outcomes. Considering the reduced form 

used in this study, we may interpret the estimated effect as the average between 



exposed and non-exposed groups. Therefore, the precise estimation of the treatment 

cohort is probably larger than what we found in our study. 

 

Other studies: The findings of our physical health study are in line with another 

study of the country during the occupation, which found a centimeter decline in 

height of people in Tehran during the occupation and suggests that the exposed 

cohort is strongly affected by physical health (Dadgar et al. 2020). Mental health 

findings in our study are consistent with studies in other settings. One study found 

that negative income shock at the time of birth significantly increases the risk of 

severe mental distress, as measured by the Kessler Scale (Adhvaryu, Fenske, and 

Nyshadham 2019). More similarly to our setting, men exposed to Dutch-hunger 

during early gestation had more anxiety and depression symptoms, which did not 

appear to be mediated by cardio-metabolic disease (Carroll et al. 2012; De Rooij et 

al. 2021).  

 

VIII. Conclusion 

We studied the impact of early-life events on adult addiction to opioids and opiates. 

For this purpose, we used one of the severest economic shocks in Iran during the 

last century, caused by the country's occupation during WWII. We studied the 

treatment cohort's addiction rate, education, and various health conditions in two 

methods and found similar results.  During the Iranian occupation, there was a food 

shortage from September 1941 to 1943. The people born between September 23, 

1941, and September 23, 1943, are considered treatment cohorts, and then we can 

calculate the exact age from the survey date. Using daily age converted into a year 

enables us to construct continuous age measures and to use regression discontinuity 

design.  

The treated cohort is estimated to have a 0.53 percentage point higher addiction rate 

between the ages of 68 and 70. In treatment cohorts, the addiction rate is about 

100% higher than the average for adults above 50 and 257% higher than the 

surrounding cohorts. Estimates suggest that early-life events play a causal role in 

drug abuse, particularly opiates abuse. 

The vast effects of fetal origins in this study and the expanding literature show that 

reallocating resources from later to earlier in the life cycle could reduce many harms 



in adulthood. However, the multiple mechanisms that can generate this empirical 

result do not easily lend themselves to test. The concept that human capital acquired 

by period t− 1 may cause an investment in period t more productive that called 

"dynamic complementarities'' (Heckman 2007) leaves some question about the 

mechanisms of this increase in the probability of addiction.  

The rise in addiction is associated with physical health and mental health problems 

but not education. Studies have found a strong correlation between opioid abuse 

and educational attainment. People with low levels of education have fewer 

economic opportunities. As an example, it has been proven that this is contributing 

to the recent rise in opioid overdose deaths in the US. We found that even without 

disparity in education, early life shock might cause adverse health and lead to opioid 

and opiate addiction. The treated individuals suffer from pain, and they likely use 

opioids or opiates as painkillers. Policies that would address health problems in the 

elderly, like health insurance and improving access to pain medication-assisted 

treatment, could decrease the addiction to opioids and opiates. 

 

 

References 

Abrahamian, E. 1968. “The Crowd in Iranian Politics 1905-1953.” Past and Present 41(1): 
184–210. https://doi.org/10.1093/past/41.1.184. 

Abrahamian, Ervand. 1978. “Factionalism in Iran: Political Groups in the 14th Parliament 
(1944-46).” Middle Eastern Studies 14(1): 22–55. 
https://doi.org/10.1080/00263207808700364. 

Adhvaryu, Achyuta, James Fenske, and Anant Nyshadham. 2019. “Early Life 
Circumstance and Adult Mental Health.” Journal of Political Economy 127(4): 1516–49. 

Almond, Douglas. 2006. “Is the 1918 Influenza Pandemic over? Long-Term Effects of in 
Utero Influenza Exposure in the Post-1940 U.S. Population.” Journal of Political 
Economy 114(4): 672–712. http://www.jstor.org/stable/10.1086/507154. 

Almond, Douglas, Janet Currie, and Valentina Duque. 2018. “Childhood Circumstances 
and Adult Outcomes: Act II.” Journal of Economic Literature 56(4): 1360–1446. 
https://www.aeaweb.org/articles?id=10.1257/jel.20171164. 

Almond, Douglas, and Bhashkar Mazumder. 2005. “The 1918 Influenza Pandemic and 
Subsequent Health Outcomes: An Analysis of SIPP Data.” American Economic Review 
95(2): 258–62. 

———. 2011. “Health Capital and the Prenatal Environment: The Effect of Ramadan 
Observance During Pregnancy.” American Economic Journal: Applied Economics 3(4): 56–
85. 



https://www.jstor.org/stable/pdf/41288651.pdf?refreqid=excelsior%3Aa4f78aa801c
d5199154f6b2cf4003a94 (January 10, 2019). 

Angrist, J D, and J S Pischke. 2014. Mastering ’Metrics: The Path from Cause to Effect. Princeton 
University Press. https://books.google.ch/books?id=dEh-BAAAQBAJ. 

Ardakani, Abolfazl et al. 2016. “Construct Validity of Symptom Checklist-90-Revised 
(SCL-90-R) and General Health Questionnaire-28 (GHQ-28) in Patients with Drug 
Addiction and Diabetes, and Normal Population.” Iranian Journal of Public Health 45(4): 
451–59. 

Barker, D. J.P. 1995. “Fetal Origins of Coronary Heart Disease.” BMJ 311(6998): 171–74. 
https://www.bmj.com/content/311/6998/171. 

Barker, D. J.P., C. Osmond, and J. Golding. 1990. “Height and Mortality in the Counties 
of England and Wales.” Annals of Human Biology 17(1): 1–6. 
https://doi.org/10.1080/03014469000000732. 

Barker, D. J.P. 1998. “In Utero Programming of Chronic Disease.” Clinical science 95(2): 
115–28. https://portlandpress.com/clinsci/article/95/2/115/76990/In-utero-
programming-of-chronic-disease. 

Bharadwaj, Prashant, Katrine Vellesen Løken, and Christopher Neilson. 2013. “Early Life 
Health Interventions and Academic Achievement.” American Economic Review 103(5): 
1862–91. 

Carroll, Douglas et al. 2012. “Timing of Prenatal Starvation in Women and Birth Weight in 
Their First and Second Born Offspring: The Dutch Famine Birth Cohort Study.” 
International Journal of Psychophysiology 61(3): 270–73. 
http://dx.doi.org/10.1016/j.ijpsycho.2012.04.001. 

Carslake, David et al. 2013. “Associations of Mortality with Own Height Using Son’s 
Height as an Instrumental Variable.” Economics and Human Biology 11(3): 351–59. 
http://dx.doi.org/10.1016/j.ehb.2012.04.003 (October 21, 2019). 

Case, Anne, and Angus Deaton. 2015. “Rising Morbidity and Mortality in Midlife among 
White Non-Hispanic Americans in the 21st Century.” Proceedings of the National 
Academy of Sciences of the United States of America 112(49): 15078–83. 
http://www.pnas.org/content/112/49/15078.abstract. 

———. 2017. “Mortality and Morbidity in the 21st Century.” Brookings Papers on Economic 
Activity 2017(Spring): 397–476. http://www.jstor.org/stable/90013177. 

Cattaneo, Matias D., Nicolás Idrobo, and Rocío Titiunik. 2019. A Practical Introduction to 
Regression Discontinuity Designs A Practical Introduction to Regression Discontinuity 
Designs. 

Compton, Wilson M, Maureen Boyle, and Eric Wargo. 2015. “Prescription Opioid Abuse : 
Problems and Responses.” Preventive Medicine 80: 5–9. 
http://dx.doi.org/10.1016/j.ypmed.2015.04.003. 

Costa, Dora L., Lorens A. Helmchen, and Sven Wilson. 2007. “Race, Infection, and 
Arteriosclerosis in the Past.” Proceedings of the National Academy of Sciences 104(33): 
13219–24. http://www.pnas.org/cgi/doi/10.1073/pnas.0611077104. 

Currie, Janet. 2009. “Healthy, Wealthy, and Wise: Socioeconomic Status, Poor Health in 
Childhood, and Human Capital Development.” Journal of Economic Literature 47(1): 87–



122. https://www.aeaweb.org/articles?id=10.1257/jel.47.1.87. 

———. 2020. “Child Health as Human Capital.” Health Economics (United Kingdom) 29(4): 
452–63. https://onlinelibrary.wiley.com/doi/10.1002/hec.3995. 

Currie, Janet, and Hannes Schwandt. 2021. “The Opioid Epidemic Was Not Caused by 
Economic Distress but by Factors That Could Be More Rapidly Addressed.” Annals 
of the American Academy of Political and Social Science 695(1): 276–91. 
https://doi.org/10.1177/00027162211033833. 

Dadgar, Yadollah, Mohammad Noferesti, Mohammad Vesal, and Mohammadali Mokhtari. 
2020. “The Lasting Effect of Iran Occupation in WWII on the Height of People in 
Tehran.” The Journal of Planning and Budgeting 25(3): 117–43. http://jpbud.ir/article-1-
1969-en.html (November 13, 2021). 

Dinkelman, Taryn. 2017. “Long-Run Health Repercussions of Drought Shocks: Evidence 
from South African Homelands.” Economic Journal 127(604): 1906–39. 

Eichmeyer, Sarah et al. 2021. “Pathways Into Opioid Addiction: Evidence From Practice 
Variation in Emergency Departments.” Working Paper (August). 

Esfahani, Hadi Salehi, and M. Hashem Pesaran. 2009. “The Iranian Economy in the 
Twentieth Century: A Global Perspective.” International Journal of Phytoremediation 42(2): 
177–211. http://www.tandfonline.com/doi/abs/10.1080/00210860902764896. 

Farrokh, Kaveh. 2011. “Iran at War, 1500-1988.” http://www.myilibrary.com?id=489673. 

Fogel, R. W. 1994. “Economic Growth, Population Theory, and Physiology: The Bearing 
of Long-Term Processes on the Making of Economic Policy.” American Economic 
Review 84(3): 369–95. 

Foran, John. 1993. Fragile Resistance: Social Transformation in Iran from 1500 to the 
Revolution Fragile Resistance: Social Transformation in Iran from 1500 to the Revolution. 
Routledge. https://books.google.ch/books?id=cqTeygEACAAJ. 

Fromont, Pierre, and E. M. H. Lloyd. 1958. 9 Revue économique Food and Inflation in the 
Middle East, 1940-1945. Literary Licensing, LLC. 
https://books.google.ch/books?id=nPFfngEACAAJ. 

Goldberg, D. P. et al. 1997. “The Validity of Two Versions of the GHQ in the WHO 
Study of Mental Illness in General Health Care.” Psychological Medicine 27(1): 191–97. 
https://www.cambridge.org/core/article/validity-of-two-versions-of-the-ghq-in-the-
who-study-of-mental-illness-in-general-health-
care/F68509BE995ACAEDB3908312BBB14639. 

Goldberg, D. P., and V. F. Hillier. 1979. “A Scaled Version of the General Health 
Questionnaire.” Psychological Medicine 9(1): 139–45. 
https://www.cambridge.org/core/article/scaled-version-of-the-general-health-
questionnaire/855845C6B366DB4AEDD66C350320D2A9. 

Goldberg, and Williams. 1991. “User’s Guide to the General Health Questionnaire. 
Berkshire, England, Nfer-Nelson.” Handbook of Psychiatric Measures: 75–79. 

Grant, Bridget F et al. 2016. “Epidemiology of DSM-5 Drug Use Disorder Results From 
the National Epidemiologic Survey on Alcohol and Related Conditions-III.” JAMA 
Psychiatry 73(1): 39–47. https://jamanetwork.com/. 



Hansen, B. 2001. “Learning to Tax: The Political Economy of the Opium Trade in Iran, 
1921-1941.” Journal of Economic History 61(1): 95–113. 

Heckman, James J. 2007. “The Economics, Technology, and Neuroscience of Human 
Capability Formation.” Proceedings of the National Academy of Sciences of the United States of 
America 104(33): 13250–55. http://www.pnas.org/content/104/33/13250.abstract. 

Hoynes, Hilary, Diane Whitmore Schanzenbach, and Douglas Almond. 2016. “Long-Run 
Impacts of Childhood Access to the Safety Net.” American Economic Review 106(4): 
903–34. https://www.aeaweb.org/articles?id=10.1257/aer.20130375. 

Isen, Adam, Maya Rossin-Slater, and W. Reed Walker. 2017. “Every Breath You Take—
Every Dollar You’ll Make: The Long-Term Consequences of the Clean Air Act of 
1970.” Journal of Political Economy 125(3): 848–902. https://doi.org/10.1086/691465. 

Jousilahti, Pekka et al. 2000. “Relation of Adult Height to Cause-Specific and Total 
Mortality: A Prospective Follow-up Study of 31,199 Middle-Aged Men and Women 
in Finland.” American Journal of Epidemiology 151(11): 1112–20. 

Karimi, Seyed M., Bert B. Little, and Mohammad Ali Mokhtari. 2020. “Short-Term Fetal 
Nutritional Stress and Long-Term Health: Child Height.” American Journal of Human 
Biology (October): ajhb.23531. 
https://onlinelibrary.wiley.com/doi/10.1002/ajhb.23531. 

Katouzian, H. 2001. 38 Choice Reviews Online State and Society in Iran: The Eclipse of the 
Qajars and the Emergence of the Pahlavis. Bloomsbury Academic. 
https://books.google.ch/books?id=tgFuAAAAMAAJ. 

Lee, Chulhee. 2014. “Intergenerational Health Consequences of in Utero Exposure to 
Maternal Stress: Evidence from the 1980 Kwangju Uprising.” Social Science and Medicine 
119: 284–91. http://dx.doi.org/10.1016/j.socscimed.2014.07.001. 

Lim, Stephen S et al. 2012. “A Comparative Risk Assessment of Burden of Disease and 
Injury Attributable to 67 Risk Factors and Risk Factor Clusters in 21 Regions , 1990 – 

2010 : A Systematic Analysis for the Global Burden of Disease Study 2010.” 380: 
1990–2010. 

Longrigg, S. H. 1963. “World War in Iran.” International Affairs 39(2): 297–98. 
https://books.google.ch/books?id=0hkNAAAAIAAJ. 

Maclean, Catherine, Justine Mallatt, Christopher J. Ruhm, and Kosali Ilayperuma Simon. 
2021. “Economic Studies on the Opioid Crisis: A Review.” SSRN Electronic Journal. 

Mcfarland, Stephen L. 1985. “Anatomy of an Iranian Political Crowd: The Tehran Bread 
Riot of December 1942.” International Journal of Middle East Studies 17(1): 51–65. 

Mcfarland, Stephen L. 1945. “A Peripheral View of the Origins of the Cold War : The 
Crises in Iran , 1941-47 In Late 1945 Columnist Walter Lippmann Tried to Come to 
Grips with Rapidly Changing World Events . The Wartime Alliance Was in Shambles 
, and the Peace Most Americans Expected.” (November): 333–51. 

Millspaugh, Arthur C. 1946. Americans in Persia. Brookings Institution. 
https://archive.org/details/in.ernet.dli.2015.46417. 

Molina, J. D. et al. 2006. “The Factor Structure of the General Health Questionnaire 
(GHQ): A Scaled Version for General Practice in Spain.” European Psychiatry 21(7): 
478–86. https://www.cambridge.org/core/article/factor-structure-of-the-general-



health-questionnaire-ghq-a-scaled-version-for-general-practice-in-
spain/5F83784FBC49460BFB9164F9C8419A13. 

Prasad, Amit et al. 2015. “Prioritizing Action on Health Inequities in Cities: An Evaluation 
of Urban Health Equity Assessment and Response Tool (Urban HEART) in 15 
Cities from Asia and Africa.” Social Science & Medicine 145: 237–42. 
http://dx.doi.org/10.1016/j.socscimed.2015.09.031. 

Rehm, Jürgen et al. 2009. “Alcohol and Global Health 1 Global Burden of Disease and 
Injury and Economic Cost Attributable to Alcohol Use and Alcohol-Use Disorders.” 
www.thelancet.com 373: 2223. http://www. (September 3, 2021). 

De Rooij, Susanne R. et al. 2021. “Lessons Learned from 25 Years of Research into Long 
Term Consequences of Prenatal Exposure to the Dutch Famine 1944–45: The Dutch 
Famine Birth Cohort.” International Journal of Environmental Health Research 00(00): 1–15. 
https://doi.org/10.1080/09603123.2021.1888894. 

Shah, Manisha, and Bryce Millett Steinberg. 2017. “Drought of Opportunities: 
Contemporaneous and Long-Term Impacts of Rainfall Shocks on Human Capital.” 
Journal of Political Economy 125(2). 

Shonkoff, Jack P., and Pat Levitt. 2010. “Neuroscience and the Future of Early Childhood 
Policy: Moving from Why to What and How.” Neuron 67(5): 689–91. 
http://dx.doi.org/10.1016/j.neuron.2010.08.032. 

Shonkoff, Jack P et al. 2012. “The Lifelong Effects of Early Childhood Adversity and 
Toxic Stress.” PEDIATRICS 129(1): e232–46. 
http://pediatrics.aappublications.org/cgi/doi/10.1542/peds.2011-2663. 

Skrine, C P. 1962. World War in Iran. Constable. 
https://books.google.ch/books?id=0hkNAAAAIAAJ. 

Skrine, Clarmont. 1962. World War in Iran : Sir Clarmont Skrine. London: Constable. 

Soroosh, Davood et al. 2019. “Drug-Induced Prolonged Corrected QT Interval in Patients 
with Methadone and Opium Overdose.” Substance Abuse Treatment, Prevention, and Policy 
14(1): 8. https://doi.org/10.1186/s13011-019-0196-3. 

Taghaddosinejad, Fakhreddin et al. 2011. “Factors Related to Seizure in Tramadol 
Poisoning and Its Blood Concentration.” J. Med. Toxicol 7: 183–88. 

United States Department of state. 1953. 13 The Far Eastern Quarterly Foreign Relations of 
the United States: Diplomatic Papers 1935. Volume I. General, The Near East and Africa. 
https://www.jstor.org/stable/2942396?origin=crossref. 

UNODC, 2007 World Drug Report. 2007. https://www.unodc.org/unodc/en/data-and-
analysis/WDR-2007.html. 

UNODC, World Drug Report. 2021. 
https://www.unodc.org/res/wdr2021/field/WDR21_Booklet_2.pdf. 

Waaler, Hans Th. 1984. “Height. Weight and Mortality The Norwegian Experience.” Acta 
Medica Scandinavica 215(679 S): 1–56. https://doi.org/10.1111/j.0954-
6820.1984.tb12901.x (October 21, 2019). 

Werneke, U., D. P. Goldberg, I. Yalcin, and B. T. Üstün. 2000. “The Stability of the Factor 
Structure of the General Health Questionnaire.” Psychological Medicine 30(4): 823–29. 



https://www.cambridge.org/core/article/stability-of-the-factor-structure-of-the-
general-health-questionnaire/0A8895BB120E2491A255377A21A677AA. 

Zarghami, Mehran. 2015. “Iranian Common Attitude Toward Opium Consumption.” 
Iranian Journal of Psychiatry and Behavioral Sciences 9(2): 9–12. 

 

  



IX. Appendixes 

A. Alternative Specifications  

In this section, we discuss the alternative specification and robustness of our results and 

describe data. We show that if we exclude the post-natal exposed cohort, the results still 

hold. We show that the results for some outcomes are robust even if we restrict the 

sample to only cohorts before, during, and after the shock. 

 

1. Difference-in-Difference 

Another identification strategy relies on two different sources of variation in 

exposure to early life shock: time of birth and place of birth. However, non-Iranian 

subsample is very small and not available for health indexes. Only about 2 percent 

of the sample in our data are non-Iranian with birthday and this is available for 

addiction outcome because has been asked from all individuals in the survey. Health 

index has been asked from selected individual in the survey. The non-Iranian were 

born abroad and have escaped from the Iran occupation and food crisis shock. 

Equation (3) evaluate our  

 

Addiction represents our interested outcomes for individual i. D is the dummy 

variable for exposed cohorts (born between 23.09.1941 and 23.09.1943), and Iranian 

is a dummy for Iranian born. . 

X denotes baseline characteristics of the individuals that potentially influence 

addiction probability, including sex, father education, and jobs, cubic polynomial 

time trend for age and year of birth to consider long-term variations in addiction 

probability. We then include regional fixed effects, birth month fixed effects. 𝛽3 is 

the interaction term of the Iranian and exposed cohort. It is our interested coefficient 

and measures shock's impact on Iranian born. The DID regression results for the 

addiction rate are reported in TABLE 6. In the Column 1, we do not control for any 

covariates. In column 2, we control for Sex, and in column three, cubic terms of the 

year of birth (YOB, YOB^2, and YOB^3) are included to consider long-term 

𝐴𝑑𝑑𝑖𝑐𝑡𝑖𝑜𝑛𝑖 =  𝛽0 + 𝛽1𝐼𝑟𝑎𝑛𝑖𝑎𝑛 + 𝛽2𝐷𝑠ℎ𝑜𝑐𝑘 + 𝛽3(𝐷𝑠ℎ𝑜𝑐𝑘 × 𝐼𝑟𝑎𝑛𝑖𝑎𝑛) + Θ𝑋𝑖 + 𝜀𝑖 

 
(3) 

 



variations in addiction. We add the other key determinants of addiction, such as 

father education, the decade of the cohorts, and district of living, to the model 

subsequently in columns 4 to 6. Finally, in column 7, we add year and month fixed 

effects to the model. 

TABLE 6 

Impacts of Time and Place of Birth: Malnutrition on Addiction  

 Addiction 

 (1) (2) (3) (4) (5) (6) (7) 

Iranian .0036*** .0035*** .0027*** .0033*** .0031** .003** .0031*** 
 (.0006) (.0006) (.0006) (.0007) (.0011) (.0011) (.0007) 
        
shock -.0006 -.0024* -.0038*** -.0035** -.0028* -.0028 .0026 
 (.0006) (.0012) (.0013) (.0015) (.0014) (.0016) (.0023) 
        
shock×Iranian .004 .0053* .0061** .0057* .0059*** .0059*** .0054*** 
 (.0029) (.0031) (.0031) (.0032) (.001) (.0013) (.0019) 
        
    
Observations 96141 96141 96141 94902 94902 94735 94735 
R-squared .0001 .0036 .0052 .0061 .0063 .007 .0081 

 Controls and fixed effects   
        
Sex No Yes Yes Yes Yes Yes Yes 

YOB (Cubic) No No Yes Yes No No No 

Father 
Education 

No No No Yes Yes Yes Yes 

Decade FE No No No No Yes Yes No 

Region FE No No No No No Yes Yes 

YOB and 
MOB FE 

No No No No No No Yes 

          

Note.—Standard errors clustered by Year of Birth are in parentheses, unless otherwise indicated. All 
regressions are ordinary least squares (OLS). YOB indicates year of birth (accounts for both nonlinear 
trends in unobservable at the country level and well-established associations between age at survey and 
addiction). MOB indicates Month of birth. 
*** p<.01, ** p<.05, * p<.1  

 

Suppose early life exposure to the shock increased the probability of addiction. In 

that case, the interaction coefficient between the dummy variable for born between 

23.09.1941 and 23.09.1943 (𝐷𝑠ℎ𝑜𝑐𝑘) and birth in Iran (Iranian) should be positive. 

The third row of the table has reported the interaction term (𝐷𝑠ℎ𝑜𝑐𝑘 × 𝐼𝑟𝑎𝑛𝑖𝑎𝑛). 

Except for the first column without any controls, other estimations are positive, 



significant, which change in the range of 0.0053 to 0.0061 and says there is more 

than 0.5 percentage point increase in the rate of addiction for Iranians in the crisis 

exposed cohort. While the average rate of addiction is 0.55 percent, the 0.53 increase 

means a roughly 100 percent increase in addiction. Adding more controls and fixed 

effects does not change the estimated coefficient more than 0.001 but improves the 

significant level. 

In all statistical tests of columns, we use robust standard error, and in the 5, 6, and 

7. Changing the cluster does not affect the significant degree of results. As we can 

see in addiction The difference-in-difference estimation and regression discontinuity 

generate almost the same results. 

 

2. Non-postnatal exposed (younger) cohorts: The cohorts born before 23 

September 1941 were exposed to the shock not in early life. Considering them as the 

control group may affect our control group. In addition, they are over age 71, and if 

healthier individuals stay alive, this could be the source of overestimation. We then 

exclude these cohorts and use the dif-in-dif model in equation (3) again. The results 

have been reported in table 7. 

 
TABLE 7 

Impacts of Time of Birth: Malnutrition on Addiction (excluding post-natal exposed cohort) 

 (1) (2) (3) (4) (5) (6) (7) 
 addicted addicted addicted addicted addicted addicted addicted 

Iranian .0036*** .0036*** .0027*** .0032*** .0032** .0031** .003*** 

 (.0007) (.0007) (.0007) (.0007) (.0012) (.0011) (.0007) 

        
shock -.0006 -.0024** .0015 .002 -.0001 -.0003 .0067*** 

 (.0006) (.0012) (.0018) (.0019) (.0015) (.0017) (.0017) 

        
shock×Iranian .004 .0053* .0061* .0058* .0059*** .0059*** .0053*** 

 (.0029) (.0031) (.0031) (.0032) (.0009) (.0013) (.0017) 

        
Constant .0006 -.0032*** -.0398*** -.0392*** -.0339* -.0329* -.0003 

 (.0006) (.0007) (.0061) (.0062) (.0144) (.015) (.0009) 

    
Observations 92134 92134 92134 90988 90988 90828 90828 

R-squared .0001 .0037 .0056 .0063 .0065 .0072 .0079 

 Controls and fixed effects   
        



Sex No Yes Yes Yes Yes Yes Yes 

YOB (Cubic) No No Yes Yes No No No 

Father Education No No No Yes Yes Yes Yes 

Decade FE No No No No Yes Yes No 

Region FE No No No No No Yes Yes 

YOB and MOB 
FE 

No No No No No No Yes 

          
Note.—Standard errors clustered by Year of Birth are in parentheses, unless otherwise indictedated. All 
regressions are ordinary least squares (OLS). YOB indicates year of birth (accounts for both nonlinear 
trends in unobservable at the country level and well-established associations between age at survey and 
addiction). MOB indicates Month of birth. 
*** p<.01, ** p<.05, * p<.1  

 

 

3. Restrict sample to Neighboring cohorts: the fetal origin hypothesis provides 

"severe tests" since children who encounter an exogenous shock in utero can often 

be analyzed to children born a little earlier or later who escaped the shock (Almond, 

Currie, and Duque 2018). In addition to our previous identification strategy, we try 

to minimize changes in confounders over time as much as possible. Cohorts born 

just before the shock (exposed postnatal) and cohorts born more than nine months 

after the shock ended, almost unaffected and generating a discontinuous prediction 

for the exposed cohort effect (Almond 2006). To compare exposed cohort with 

neighboring cohorts, we restrict sample to Iranians 24 month before, 24 month 

during and 24 month after the shock. We use the simple model in equation 3 while 

adding control and fixed effects to the model subsequently. 



  

 

𝐴𝑑𝑑𝑖𝑐𝑡𝑖𝑜𝑛𝑖 =  𝛼0 + 𝛼1𝐷𝑠ℎ𝑜𝑐𝑘 + Θ𝑋𝑖 + 𝜀𝑖 

 

(3) 

 

  

If early life exposure to the shock increased the probability of addiction, the coefficient 

of the dummy variable for born between 23.09.1941 and 23.09.1943 (𝐷𝑠ℎ𝑜𝑐𝑘) should be 

positive. The first row of table 8 reports (𝐷𝑠ℎ𝑜𝑐𝑘).  

 

TABLE 8 

Impacts of Time of Birth: Malnutrition on Addiction (only in neighbor cohorts) 

 (1) (2) (3) (4) (5) 
 addicted addicted addicted addicted addicted 

D_Shock  .0054* .0054* .0055** .0077** .0079*** 
 (.003) (.003) (.0016) (.0033) (.0017) 
      
   (.0011) (.001) (.0013) (.0026) (.0025) 
      
Observations 2799 2799 2744 2741 2741 
       
R-squared .0017 .0036 .0039 .0103 .0143 

 Controls and fixed effects 
 
      
Sex No Yes Yes Yes Yes 

Father Education No No Yes Yes Yes 

YOB FE No No No Yes Yes 

Region & MOB FE No No No No Yes 
        
Note.—Standard errors clustered by Year of Birth are in parentheses, unless otherwise 

indictedated. All regressions are ordinary least squares (OLS). YOB indicates year of 
birth (accounts for both nonlinear trends in unobservable at the country level and well-
established associations between age at survey and addiction). MOB indicates Month 
of birth. 
*** p<.01, ** p<.05, * p<.1 

 

The baseline model without any controls is significant in the level of 10 percent. The 

estimation is close to the diff-in-diff estimation even in the neighboring cohorts, 

exposure to shock cohort has similar results and increases more than 0.5 percentage 

point addiction rate. Adding more controls increases estimation, but adding the year of 



birth (YOB) fixed effect, increases the estimation from .0055 to .0077, which shows that 

the exposure to the sock had a significant impact on the probability of addiction. 

 
 

B. Data Description and trends 

This appendix presents the data to discuss why in our context a jump in the health index 

and addiction is not usual over cohorts and describe the data trends. 

1. Addiction: Figure 7  plots the share of addicted people biennially (the 24-month 

interval) over 11 periods of 24 months from 23 September 1939 to 23 September 1961 

(age in the range of 50 to 73).  

Two patterns are apparent in Figure 7: First, there is a weak relationship between birth 

time and addiction rate after age 50, consistent with data from the united states 

(UNODC, World Drug Report 2021). 

Second, an increase in addiction is apparent for individuals born in the time of shock 

between 23 September 1941 and 23 September 1943. The mean of addiction in the 

whole period is .0055, which is much lower than .0078 for the exposed cohort. As we 

see in the 24-month interval between September 1941 and 1943 has the highest rate of 

addiction over 22 years from September 1939 to September 1961. In the same period, 

we have 214 non-Iranian, and the addiction rate for non-Iranian in this period is zero, 

probably due to few rate of addiction. 



 

 

 

 

2. Mental health decomposition: to describe mental health factors in general health 

questionnaire we plot the simple mean and confidence intervals of neighboring 

cohorts and treatment cohort outcomes over 11 periods of 24 months from 23 

September 1939 to 23 September 1961 (age in the range of 50 to 73). index 0 is 

treatment cohort from 23 Sep 1941 to 23 Sep 1943 and each number indicates 24-

month period before or after from September 1939 to September 1961

 

Figure 7: Biennially addiction rate of Iranian birth cohorts from September 1939 to 
September 1961 

 

and and data description 



 

Figure 8: panel-a: Biennially Addiction rate of Iranian birth cohorts panel-b: Biennially General 
Health of Iranian birth cohorts. (Note: index 0 is treatment cohort from 23 Sep 1941 to 23 Sep 

1943 and each number indicates 24-month period before or after from September 1939 to 
September 1961) 

 
Figure 9: Biennially decomposed General Health of Iranian non-addicted birth cohorts. Panel-a: 
Anxiety total score Panel-b: Severe Depression total score. Panel-c: Somatic total score. Panel-d: 

Social dysfunction total score. (Note: index 0 is treatment cohort from 23 Sep 1941 to 23 Sep 1943 
and each number indicates 24-month period before or after from September 1939 to September 

1961) 

 

 

 

 

 

 

 

 

  



C. The Anglo-Soviet invasion, occupation of Iran, and bread riots 

 

1. Occupation of the country: The Anglo-Soviet invasion of Iran was a coordinated 

attack by the British Empire and the Soviet Union on the neutral country of Iran. 

Beginning on August 25, 1941 and ending on August 31, when the Iranian 

government formally agreed to surrender in one week, having already agreed to a 

ceasefire on August 30. The Allies occupied the country from September 1941 and 

then provided a massive stream of over 5 million tons of material to the Soviet Union 

(Farrokh 2011; Foran 1993; C. Skrine 1962). 

 

2. GDP and inflation: A famous study of Iran history showed that it took one decade 

for the country's GDP per capita to rectify after the occupation by the Allies (Esfahani 

and Pesaran 2009) and estimated the country's GDP before and after the invasion and 

occupation, which has been summarized in table 9. 

 

 

TABLE 9 

 GDP Growth of Iran based on year 1990  

1324 1323 1322 1321 1320 1319 1318 1317 
Persian 

Year 

1945/3-

1946/3 

1944/3-

1945/3 

1943/3-

1944/3 

1942/3-

1943/3 

1941/3-

1942/3 

1940/3-

1941/3 

1939/3-

1940/3 

1938/3-

1939/3 

Georgian 

year 

18 2.6 4.5 -0.1 -17.2 -7.6 15.1 7.4 
GDP 

Growth 

4 3 74 68 40 7 8 15 Inflation 

Source.— (Esfahani and Pesaran 2009) 

 

 

3. Drop and shortages: Due to the lack of raw materials and the spread of political and 

economic uncertainties, the drop in production was combined with a very sharp rise 

in the rate of inflation, which eroded the purchasing power of households. The shock 

drastically affected all vital economic sectors, agriculture, industry, services, foreign 

trade, the state budget, and living standards. Agriculture, employing 75% of the labor 



force and accounting for roughly 50% of GDP, saw significant declines in essential 

crops, such as wheat and barley, which decreased by 25%, cotton by 39%, rice by 

10%, cattle by 9%, and tobacco by 7%. The shortage in output was exacerbated by 

the occupying soldiers' high need for food, resulting in widespread hunger in most 

areas (Foran 1993). In the book, Fragile Resistance, Foran, an American sociologist 

who specializes in social change and Middle Eastern studies, described Iran's situation 

during WWII:  

“Iran's fifteen million people had a difficult time during World War II as 

their country became a staging area for Allied troops supplying equipment 

and provisions to the Soviet Union. Despite the Allies pledge to disturb the 

population as little as possible, all key economic sectors agriculture, industry, 

services, foreign trade, state budget, and living standard were drastically 

impacted by the occupation. Agriculture, the backbone of the economy 

employing 75 percent of the labor force and accounting for about 50 percent 

of GDP, saw significant declines in production of the basic crops and 

livestock levels during the war years, with wheat and barley down by 25 

percent, cotton 39 percent, rice ten percent, cattle nine percent, and tobacco 

seven percent” (Foran 1993, P. 265). Table 10 summarizes some quantitative 

measures of the economic shock. 

TABLE 10 

 Summary of economic shocks in Iran during occupation in WWII from 1941 to 1943 

Sector Change 

Agriculture and Animal Husbandry 

wheat and barley 25% ↓ 

cotton 39% ↓ 

fruit 30% ↓ 

rice 10% ↓ 

cattle 9% ↓ 

tobacco 7 %↓ 

Industry  

The establishment of "large" (more than ten workers) factories 75%↓ 

Monetary variables 

Purchasing power 50% ↓ 

Nominal price 600% ↑ 



Fiscal variable 

State's budget deficit 32% ↑ 

Sources.— Foran 1993 and Esfahani and Pesaran 2009 

 

 

4. Narrative summary of events:  This section describes the narrative details of Iran's 

occupation and economic shocks, food shortages, and bread riots. Our main reference 

for this section is Mcfarland (1985). However, we cross-check the date of events and 

details from other sources Ervand Abrahamian (1968, 1978); Foran (1993); Fromont 

and Lloyd (1958) Katouzian (2001); Longrigg (1963); Mcfarland (1945); Millspaugh 

(1946); Skrine (1962); United States Department of state (1953) any additional 

documentation as well as governmental reports and telegrams attached in Appendix C. 

The Iranian king Reza Shah proclaimed Iran neutral during WWII. Despite the benefits 

of economic cooperation with Germany, he regarded Germany too dedicated to its 

mission of race-based growth and ideology. Following major German wins against the 

USSR in the summer of 1941, the British and USSR seized southern and northern Iran, 

respectively. In August 1941, the Anglo-Soviet invasion and occupation of Iran freed 

forces and started the procedures that led to the bread riot. Reza Shah's autocratic system 

was undercut by the invasion, transportation was disrupted, prices soared, food supplies 

were depleted, and the Allies began to meddle in Iranian affairs at all levels. 

The Allies, on the other hand, destroyed Iran's existing political and economic structures 

and failed to replace them with viable alternatives. Large amounts of Iranian food were 

purchased or confiscated by the Allied occupiers. More over 75,000 Allied soldiers and 

officials were stationed in Iran, with just a portion of their food and supplies coming 

from outside sources. Azerbaijan was Tehran's main source of wheat, but Soviet officials 

only allowed 300 tons of Azerbaijani wheat to be sent to Tehran from March 1942 to 

March 1943, despite the fact that Azerbaijan supplied 50 percent of Soviet grain 

demands. 

During the 1941 harvest, the Allies commandeered the Iranian rail network and 

contracted for one-half of Iran's publicly and privately held trucks, destroying almost 75 

percent of Iran's food delivery network. Because the Allies banned the entry of spare 

parts, particularly tires, trucks under Iranian control quickly became useless. The United 



Kingdom Commercial Corporation and the Middle East Supply Centre, two Allied 

entities, acquired control of Iran's foreign trade, administering it according to Allied 

priorities rather than Iranian ones. Food could only be delivered to Iran at the expense 

of Soviet aid, which had obviously bigger strategic demands. British and Soviet assistance 

for southern tribal and ecclesiastical leaders and the communist Tudeh party hindered 

the creation of a strong Iranian government, assuring political turmoil. 

The market price for wheat had climbed to $37 per ton two weeks following Reza Shah's 

abdication, compared to the official purchase price of $20.15 per ton. In October 1941 

the government increased the price to $37.20 in an effort to persuade landowners to 

comply with government laws requiring them to sell all of their goods to the 

government. The open market price, on the other hand, continued to grow, reaching 

$124 per ton by May 1942. 

In the autumn of 1941, the government's first relief effort consisted of inadequate 

treatments for inflation and hoarding. Food shortages in Tehran in late 1942 were caused 

by a failure of the transportation and distribution system, not by any acute and 

widespread scarcity. The wheat harvest fell by 30% in 1941 and 18% in 1942 compared 

to prewar levels, but Iran had been a net exporter of grain before to the war, providing 

a buffer in times of internal shortages. Meat, fruit, vegetables, and rice production all 

fell, though by smaller quantities. Although the presence of the Allies raised demand, 

hunger should not have occurred if all other conditions stayed constant. Grain 

shipments were so hampered by Allied policy and the ineptness of the Iranian 

administration that cities like Tehran were forced to live day to day while supplies piled 

up in grain-producing areas or were sold to fulfill Soviet and British requirements. Grain 

distribution had previously relied on four pillars: a fleet of trucks, a national rail 

infrastructure consisting of a single railway line, the dictatorial Reza Shah's imposing 

presence, and the unfettered movement of supplies inside Iran. All four had been 

affected by the Allies by September 1941. 

Tehran's food shortages were also tied to political issues. Reza Shah, in the 1930s, made 

the government responsible for what had formerly been considered a natural problem. 

Through seven silo and mill complexes in Iran's major cities, the shah aimed to 

consolidate grain acquisition and urban distribution. Only the Tehran silo, with a 6-



month supply capacity, was finished before the war. Landlords had to sell their harvest 

shares to the government at a lesser price than other Middle Eastern countries. 

Severe bread shortages appeared in Tehran in 1942. Although there had been several 

bread riots and some deaths from malnutrition outside of Tehran, no deaths from 

famine had been reported in Tehran. In March 1942, the parliament passed ant hoarding 

legislation to avert food shortages in the capital, but the government's bureaucracy failed 

to enforce it. The government opted to buy huge amounts of foreign grain since it was 

unable and unwilling to enforce its authority over food distribution due to internal 

weakness. 

In April 1942, Iran projected its wheat import needs to be 160,000 tons until the August 

1943 crop, while the British, who controlled shipping channels into Iran, assessed 

Iranian needs to be 30,000 tons and agreed to transport 6,000 tons each month. These 

shortages fueled price inflation, pushing the bulk of Tehran's population out of reach of 

little wheat was available. On the open market in Tehran, the price of bread climbed 

from six cents in January 1942 to one dollar in May 1942. 

By July 1942, the Tehran silo had just a few days' worth of supplies, leading the British 

to increase their estimate of Iranian demands to 60,000 tons and release 5,600 tons of 

British army wheat for use in Tehran on an urgent basis. 

The British had a difficulty with shipping. The Western Allies, tasked by the Allies with 

guaranteeing the largest flow of supplies to the Soviet Union, had little spare capacity in 

their already overburdened maritime capacity. Twenty Liberty ships would have been 

required to transport the planned 160,000 tons of wheat to Iran, but they would not 

have been available in 1942 or 1943 unless Soviet Union funding was cut. At the same 

time, an average of over fifteen ships were moored in demurrage, waiting for berths in 

Iranian ports. Although wheat for importing was available, transportation was not. 

In 1942, with the help of James P. Sheridan, a private American food and supply expert 

hired by Iran, the government launched a drive to get grain for the Tehran silo and re-

establish the state monopoly. After the fall of Reza Shah, landowners and bazaar 

merchants, who controlled the parliament and most of Tehran's economy, stopped the 

government from shutting the open market, dooming Sheridan's plan. 



By mid-1942, Ali Soheily's (March-July 1942) cabinet had shown its incapacity to cope 

with Iran's many challenges. On August 13, the parliament chose and accepted a new 

government, led by Ahmad Qavam, a former prime minister and senior statesman, who 

is committed to change. The Allies saw him as the sole guy in Iran who might save the 

situation in 1942. 

He started his premiership with a lot of promises, some reforms, and a clear sense that 

he needed foreign help not just to fix Iran's numerous issues, but also to give him enough 

power to limit the court's dominance in Iranian politics. "This is the program I've 

designed. Other problems will be easier to fix if I can get decent bread into the hands of 

all Iranians."  Qavam said during a news conference in August 1942, picking up a slice 

of bread. The wheat situation in Tehran deteriorated steadily throughout 1942. All food 

decisions made through July 1942 were based on the belief that the 1942 harvest in July 

and August would address Iran's issues. However, by early August, dread of crop failure 

had overtaken any hope. In Tehran, cavalry parades were needed to break up fledgling 

demonstrations around wheat distribution points after minor food riots were reported 

in provincial cities and towns. By mid-October, the Tehran silo's supplies had been 

depleted to a two-day supply, with consumption outpacing input. Wheat was still 

accessible, but hoarding and, in particular, collection and distribution issues caused a 

severe scarcity in the capital. 

The Qavam government was similarly hesitant to agree to modify the May 26, 1942 

currency accord. British rial requests had reached two billion by mid-October, while 

Qavam's grain import demands had reached 100,000 tons. On October 20, Qavam and 

British Minister Bullard agreed. Bullard was to ensure that Iran had enough food and 

Qavam was to file a bill to parliament asking the right to issue two billion rials. The 

Iranian parliament, press, and people, on the other hand, saw the British demands as a 

threat to the country's economy and people. As a result, Qavam had to get the currency 

law through parliament, but only $500 million, not two billion, was allowed for piecemeal 

distribution. 

These incidents added weight to British demands for immediate action. In a November 

7 telegram to Prime Minister Qavam, British Minister Bullard demanded that numerous 

Iranians be detained immediately, that the parliament grant Qavam entire power over 

rial matters, and that the Allies have the ability to call on Qavam to change his cabinet 



to satisfy their needs. According to Bullard, further food supplies to Iran would be made 

only if these three criteria were met. Bullard's demands were so broad and vehement 

that the American ambassador to Iran predicted the British would use them to legitimize 

their occupation of Tehran. 

The Iranian parliament had been sufficiently frightened. It handed over control of 

currency to an Allied Note Reserve Control Committee on November 20, agreeing to 

accept rial conversions of 60% gold, 40% sterling, and 40% dollars. In exchange, the 

Allies committed to promptly announce the importation of 25,000 tons of wheat and to 

take all necessary efforts to guarantee Iran had enough bread. The British, on the other 

hand, postponed the wheat announcement in order to pressure the Iranian government 

into making more concessions on the problem of arrests, a budget for 1943, and a bill 

to expand Arthur Millspaugh's authority. 

In the interim, the wheat issue, which has become a negotiation tool between Iran and 

the UK, has worsened. Sheridan had implemented some improvements, such as tighter 

government supervision over food collection, tea and sugar restrictions, and the 

introduction of government food distribution centers for the destitute, but the quality 

and quantity of Tehran's main supply of food continued to deteriorate. To fulfill 

demand, the government originally attempted selling inexpensive flour from the silo to 

bazaar bakers for ultimate distribution, but as grain supplies depleted, it was obliged to 

start adulterating its flour with barley and wheat husks. The resultant bread had a hard 

texture and was not well received. Local bakers exacerbated the problem by sifting out 

the barley and wheat husks and using the remaining good-quality flour to make bread 

for their wealthier customers. They mixed ashes, sawdust, mud, and tiny stones into the 

barley and wheat husks before baking them into the low-cost bread that Sheridan had 

envisioned. The underprivileged of Tehran were forced to consume damaged, polluted, 

and bitter bread. The system's disparities and concerns with quality prompted a series of 

protests in the capital. The silo's first effort to employ big ovens imported from America 

to make consistent-quality bread failed because the ovens only produced leavened bread.  

The wheat crisis was exacerbated by Allied intervention. The Soviets not only withheld 

35,000 tons of excess wheat from Azerbaijan that was supposed to be shipped to Tehran 

in 1942, but they also told the Iranian government on October 23 that they wanted to 

buy 5,000 extra tons of wheat, 15,000 tons of barley, and 30,000 tons of rice. Mid-



November, Soviet officials agreed to deliver 7,500 tons of Azerbaijani wheat to Tehran 

on an unofficial basis, but it did not arrive in time to prevent the December riots. The 

British continued to postpone grain supplies to Tehran in order to pressure the Iranian 

government into taking a more pro-British posture, offering Qavam 5,000 tons of wheat 

in return for 25,000 Iranian weapons in mid-October, for example. Because of major 

losses to submarines in the Atlantic, the United States and the United Kingdom had to 

cut cargo to the Middle East by half in November, reducing the already modest supplies 

of food being sent to Iran. The November 20 Allied-Iranian pact, which included Allied 

assurances to provide Iran with necessary grain, became a dead letter. 

Bread riots began to erupt in provincial locations in November, however Tehran itself 

remained largely peaceful. No grain was being delivered to Tehran, according to the 

British consul in Tabriz, since it was being devoured quicker than it could be gathered. 

Fearing starvation, peasants hoarded food, the government's price of $93 per ton of 

wheat was too low to entice sellers while the open market price was $186, and the 

government failed to enforce its regulations and laws. Because the government officer 

in Khorasan in charge of collecting grain for Tehran was "completely corrupt," the 

greatest grain hoarder in the region, the British consul in Mashhad reported no grain 

shipments. The selling price of wheat in Ahwaz was 367 percent more than the official 

government price. 

On November 14, food adviser Sheridan reported that the Tehran silo's input and 

output were nearly equal, but that just a half-day supply remained in reserve. Bread 

rations for the poor of Tehran were lowered at government distribution facilities on 

December 8, the day of the incident. "You may murder us, but we must have bread," 

thousands of protestors chanted at Baharistan Square. The hunger strike has started. A 

group of schoolchildren and mothers carrying babies assembled in front of the 

parliament building early in the morning, as they had done for several months before to 

the disturbance, to demand food. Students at Tehran University's Law School were 

informed without warning that courses had been canceled for that day. There were other 

dismissals in other courses. The students planned a march to the parliament, which was 

roughly 3 miles away, to demand food and quick action on key topics. Government 

authorities began closing numerous newspaper offices in Tehran an hour later, based on 

orders from the prime minister, and their activities were suspended indefinitely. Students 



gathered at Baharistan Square30 to convey their requests to the parliament, which was 

in session, as well as to listen to a series of speeches. They joined the bread-demanding 

groups of children and women there. A succession of anti-British shouts erupted from 

the audience. 31 Another speaker stated that bread rations for the impoverished had 

been decreased again at government distribution stations that morning. 

One gang invaded and occupied the parliament building, forcing the MPs to flee and 

causing damage to the structure. The mob then exited Baharistan Square and proceeded 

along Cyrus Street, a major commercial thoroughfare, toward the Tehran bazaar, some 

1.5 miles distant, breaking windows and signs first, then beginning to loot food shops, 

and ultimately looting all businesses. Smaller groups of rioters with leaders broke away 

from the main mass of rioters later in the evening and began selective looting of 

businesses selling rare or expensive products, particularly those owned by Jews or 

Armenians. One gang set fire to Prime Minister Qavam's home, destroying everything 

within. The army and police had returned to Central Tehran around 6:00 p.m. Eight 

tanks appeared and fired blanks, but there were no genuine attempts to restore order. 

For the day, the commotion was subdued by the darkness Elitist political activity, 

however, continued through the night. The events of the previous day continued on 

December 9. When classes were once again canceled, students united at Tehran 

University and marched towards the parliament. Police troops, on the other hand, did 

not retreat this time. The martial law officials had placed hand-bills expressing their 

determination to repress all demonstrations. Machine guns and tanks had been stationed 

at important junctions by Field Marshall Ahmadi. In the big squares, British and Polish34 

troops marched. Iranian forces firing machine guns confronted the mass of students and 

other hangers-on at Baharistan Square and dispersed them. Approximately 600 people 

were murdered or injured in the subsequent carnage. This was ample proof of the 

government's strength and fortitude. Except for the frequent military patrols, all stores 

were closed and the streets were deserted. The strict 8:00 p.m. curfew provided peace 

and quiet throughout the evening. The government's newspaper, Akhbar-e Ruz, initially 

appeared on the evening of December 9 and proclaimed the arrest of Tehran's police 

head, who would become the riot's temporary scapegoat. Qavam established solid 

control with British help after the parliament was closed until December 19 and the shah 

was humiliated. On December 10, several stores reopened, and the next day, all of them 

reopened. The bread riot had several long-term and very far consequences.  



In the short term, the situation of Tehran's underfed poor, whose numbers had increased 

the riot's intensity and breadth, remained unaltered. After a census on December 18, 

ration cards were distributed to all residents of Tehran, enabling 800 grams of barley 

bread per day from silo bakeries for laborers and 400 grams for others at a cost of around 

three cents, which was nearly 60% less than usual consumption during more regular 

times. However, the free market continued to function, and good-quality white bread 

could be purchased in any quantity for around one dollar per 400 grams. The open 

market repeatedly outbid the silo for scant wheat until it was closed by Arthur Millspaugh 

on August 3, 1943. Rationing, on the other hand, was ineffective since Tehran still lacked 

sufficient food, forcing Sheridan to request Allied wheat supply of 10,000 tons each 

month until the 1943 crop. 

The severity of the riot prompted American authorities to respond by promising to 

release 25,000 tons of wheat for immediate shipping to Iran. Officials from the United 

Kingdom decided to release an additional 10,000 tons of wheat, as well as 16,400 tons 

of barley, from Iraq. However, in February, the US could only locate cargo space for 

800 tons, which was only enough for Tehran's demands for around three days. Over 

122,000 tons of goods bound for the Soviet Union piled up in southern Iran in March, 

crippling the country's transportation system. Wheat took 17 days to reach Tehran by 

truck once it was loaded. However, by June 1943, the problem of feeding Tehran had 

been solved. The Soviets promised to release 25,000 tons of Azerbaijani wheat in April, 

with the first 4,000 tons arriving in June. By June, the United States and the United 

Kingdom had sent about 50,000 tons of grain to Iran. By the fall of 1943, the wartime 

food crisis in Iran had been resolved thanks to continued Allied supplies, a stronger 1943 

harvest, and the deployment of Allied vehicles for collection and distribution. While 

famine, or at least relative deprivation, provided the essential preconditions for the riot 

and may have inspired some of its participants, it cannot be blamed on its own. Despite 

continuous shortages, there had been no deaths from malnutrition in Tehran throughout 

the year of shortages, and no further bread riots had broken out in the five months after 

the December riot. 

  



 

D. governmental documents of bread riots in the country 

Several riots and protests that took place during the timing of our study. As discussed in 

section II and appendix C, Of the 15 registered protests after the country's occupation, 14 

were between September 23, 1941, and September 23, 1943. All the protests related to bread 

shortages in that period. We provide the documents for the first two and the last two 

registered riots and protests. 

 

 

 

 

 

 

Fig. 10.˗˗˗ the first two registered bread riots in Iran during occupation in WWII. 
Left: Kermanshah October 28, 1941.  
Right: Darab, Fars November 29, 1941    



 

 

Fig. 11.˗˗˗ the last two registered bread riots in Iran during occupation in WWII.  
Left: Kurdistan November 07, 1943 
Right: Kermanshah August 07, 1943. 


