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GENETICALLY MODIFIED ORGANISMS (GMOs), 
including genetically modified crops, can only be 
beneficial to a country in which they are legal and 

available. Although genetic modification can enhance the 
yield of crop production through a variety of methods, such as 
the implementation of pesticide-resistant genes, this practice 
is useless if the resulting crops are inaccessible due to govern-
mental bans. One such governmental ban is currently in place 
in Kenya. In November of 2012, Kenya’s government banned 
genetically modified crops in fear that these crops were not 
safe for human consumption.8 This decision, however, was 
largely based on influential yet definitively flawed experi-
mentation which accredited genetically modified crops with 
death in a control group of rodents.1,9 With this conclusion 
as the primary basis for the ban in 2012, the prohibition of 
genetically modified foods in Kenya has been detrimental to 
the country’s inhabitants. Specifically, the lack of genetically 
modified seeds capable of 
tolerating drought condi-
tions has raised signifcant 
concern surrounding the 
country’s food security: 
the sufficiency of availabile 
and affordable food. 

In September of 2012, 
a group of scientists, led by 
Gilles-Eric Séralini, pub-
lished a two-year study 
in which they tested the 
long-term effects of Monsanto’s glyphosate-resistant NK603 
maize, a genetically modified type of corn, on an experi-
mental set of rats, comparing the results closely to those of 
a control group of rats that were fed normal corn.1 Though 
later disregarded by the scientific community, the results of 
this study indicated that the experimental rats, having con-
sumed genetically-modified maize, developed more tumors 
and died sooner than the controls rats.1 However, Séralini’s 
experiment received harsh criticism, primarily surrounding 
the inadequacy of his sample size; Séralini and his team based 
their research on only ten rats of each sex in their treatment 
groups.1 Although a sample size of ten rats has been estab-
lished as an appropriate number for certain studies within a 
shorter period of time – 90 days, for instance – this number 
represents a weak sample size for a study that spanned two 
years.1 For a two-year rat study, which lasts nearly the entirety 
of a rat’s lifetime, groups such as the Organization for Eco-
nomic Co-operation and Development (OECD) suggest that 
chemical toxicity studies should be conducted with at least 20 

rats of each sex, while carcinogenicity studies require at least 
50.1 A larger sample size is more representative of the popula-
tion, limiting the influence of outliers, which better-enables 
researchers to verify their results. Furthermore, concerns 
were also raised regarding the type of rat, Sprague-Dawley, 
used in Séralini’s experiment. Sprague-Dawley rats are prone 
to developing tumors and, on average, less than half of the 
rats in a given sample population will live for longer than 104 
weeks.1 The OECD guidelines, however, order that at least 
half of the rats  in a sample population must survive at the 
104-week mark for a two-year experiment to maintain valid-
ity.1 With this in mind, Séralini and his team should not have 
studied Sprague-Dawley rats given their inherent incompat-
ability with the experimental design.

Despite its insubstantial probative value, Séralini’s study 
influenced the Kenyan government’s ban of GMOs, with 
consequentially detrimental effects on national food secu-

rity.1,9 Although the ban 
was beneficial in that it 
promoted more research 
on the health effects of 
GMOs, this research could 
have proceeded without 
the absolute prohibition of 
GMOs in Kenya. For exam-
ple, the government could 
have elected to implement 
a GMO restriction system 
while simultaneously pro-

moting more extensive research. In the United States, geneti-
cally modified crops must meet regulatory requirements 
set by three different governmental agencies, including the 
Food and Drug Administration (FDA).2 As a result of these 
established regulations, genetically modified foods must pass 
more tests and higher safety protocols before they are cleared 
for public consumption. Kenya would likely have benefited 
from a similar approach, one allowing for  both research and 
appropriate regulations.

Not only was Kenya’s ban on GMOs based on a flawed 
study, but it also produced problems regarding food secu-
rity. The use of biotechnology and genetically modified seeds 
provides greater food security and environmental sustain-
ability by increasing crop production and minimizing pesti-
cide use.3 With a higher rate of food production, the Kenyan 
economy would likely continue to grow as the country would 
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be able to export its products while simultaneously circulat-
ing them through the Kenyan market. However, without the 
increased yields of genetically modified crops, food short-
ages in Kenya have become more drastic. The corn deficit last 
year in Kenya was the result of a devastating drought that has 
afflicted much of the Rift Valley in northwestern Kenya.4 In 
fact, the drought was so 
devastating that, as of May 
2014, nearly one-third of 
the region’s farmed corn 
was damaged.4 Droughts 
such as this one negatively 
impact the germination of  
seeds as they are not able to 
properly cultivate without 
water.4 Although in some 
cases the seeds might begin 
to grow, without a proper natural water supply, the plant will 
not survive.4 Though official statistics have not been reported, 
farmers and agricultural experts in Uasin Gishu, a county in 
the North Rift region of Kenya, expect a drop in production 
from the 4.5 million bags of corn that were cultivated in the 
previous year.4 It is important to note that corn insecurity in 
Kenya is especially detrimental since corn is such a pivotal 
crop to Kenyans. Not only do Kenyans use corn as an eco-
nomic commodity, but they also consume it as an important 
part of their diet.6 If the GMO ban had not been in effect, 
Kenya could have potentially used the genetically modified, 
drought-resistant corn seeds as a means to prevent the critical 
food insecurities that are currently present.

Monsanto, a powerhouse agrochemical and agricultural 
biotechnology corporation in the United States, is one of the 
leading corporations that sells genetically modified seeds to 
farmers throughout the world; Its tested products demon-
strate the great potential of genetically modified crops. This 
corporation has developed an array of genetically modified 

seeds with the end goal of increasing production through 
genetic modification.10 These seeds include those of alfalfa, 
canola, corn, cotton, sorghum, soybeans, sugar beets, and 
wheat.5 One of Monsanto’s newest products is the Genu-
ity DroughtGard Hybrid – a genetically modified seed that 
farmers can use for corn production in arid areas with insuf-

ficient rainfall.5 Extremely 
dry areas like the High 
Plains in Kansas, parts of 
Texas, and South Dakota 
are some locations where 
agrochemists, agronomists, 
and farmers have tested 
this innovative new seed, 
and the results have been 
promising.5 For instance, 
in a study assessing the 

yields of 250 farmers planting up to 40 acres of Drought-
Gard seeds, more than two-thirds of the farmers experienced 
an increase in harvest.5 Ultimately, in comparison to other 
drought-resistant seeds and other Monsanto hybrid seeds, 
DroughtGard harvested approximately two more bushels 
per acre.5 Biologically, this greater production is the result of 
certain genes that regulate the growth of crops according to 
water intake.5 In other words, the DroughtGard seed opti-
mizes the little water that a crop receives in order to be most 
efficient, and ultimately more drought-resistant.

Genetically modified seeds like DroughtGard would play a 
vital role in a country such as Kenya where drought is respon-
sible for food insecurity and lower production rates. If Kenya 
were to reverse its ban on GMOs, drought-resistant seeds like 
DroughtGard could help to mitigate food insecurity from the 
recent corn deficiency, which has seriously impacted parts of 
the drought-stricken North Rift region. Though one might 
argue that the DroughtGard seeds are too expensive for farm-
ers in Kenya, the seeds should not be ruled out on that basis.
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RESEARCH HIGHLIGHTS: 

The Effect of Spicy Food Consumption on 
Total Mortality

Lena Chatterjee

A RECENT STUDY IN CHINA REVEALED A POS-
sible link between consuming spicy foods and 

death. Capsaicin, the active ingredient in chili peppers 
that causes the hot sensation of spiciness, has already 
been shown to have beneficial effects on health.  Prior 
studies have shown a lower cancer rate in populations 
that consume spicy foods, as well as a reduction in obe-
sity risk. Spicy ingredients have also demonstrated an 
antibacterial effect on gut microbiota, which are related 
to cardiovascular disease, diabetes, and cancer.

 This longitudinal study investigated any connec-
tions between eating spicy food on a regular basis and 
mortality. The research was conducted between 2004 
and 2008, during which time over 199,000 men and 
288,000 women participated. The roughly 512,000 par-
ticipants were between 30 and 79 years of age. Those 
that were included answered a questionnaire about 
their spicy food consumption. The questionnaire asked, 
“During the past month, about how often did you eat 
hot spicy foods?” Participants that ate spicy foods often 
were then asked which spicy sources they had eaten. As 
the study continued, participant deaths were recorded 
from death registries, with causes of death being named 
from official death certificates. Some participants were 
marked as “losses to follow-up,” meaning that their 
addresses had changed, their residence had moved out 
of the study area, or they could not be contacted within 
one year. Participants were observed from the baseline 
dates of 2004 to 2008 through 2013, or until death or 
loss to follow-up. The analysis was done using multivar-
iate models that included mortality risk factors such as 
alcohol or tobacco consumption, physical activity, and 
family medical history.

The study yielded an inverse relationship between 
total mortality and spicy food consumption that was 
statistically significant. The comparison between those 
that ate spicy foods 6 to 7 days per week and those who 
only ate it less than once a week showed that there was 
a 14% total mortality risk reduction for those who ate 
spicy foods more often. Though the study benefitted 
from its large sample size and control for risk factors, 
its authors did warn of limitations. For example, spicy 
food consumption also tended to correlate with lifestyle 
behaviors and dietary habits that can affect mortality, 
such as red meat, alcohol, and tobacco consumption.  
Therefore, much is left to be discovered in the potential 
effect of spicy food on mortality.
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Governmental aid methods, such as subsidy programs, could 
help disadvantaged farmers afford certain seeds, including 
the DroughtGard seed. As an example of a potential subsidy 
program, a 2009 research pilot project in Kenya called Maize 
Seed for the Poor (MSP) investigated ways to bring subsi-
dized seeds to farmers in order to increase agricultural pro-
ductivity.6 Specifically, the program implemented coupons 
for improved maize seeds.6 Although MSP was just a small 
and brief project, it demonstrated the implementation of a 
specific method to increase seed affordability. Additionally, 
its research provides valuable information for the potential 
future implementation of similar programs. 

Food insecurity as a result of governmental bans on 
genetically modified foods affects a variety of people within 
a country. Food shortages have certainly impacted families of 
healthy Kenyan citizens like farmers, warehouse managers, 
and teachers, but they have also had especially detrimental 
effects on diabetics in western Kenya. For instance, a 2013 
study investigating the characteristics of diabetics in west-
ern Kenya found that nearly one-third of the patients were 
subject to food insecurities.7 Further, 81% of that one-third 
were experiencing severe food insecurity.7 This situation 
proves especially detrimental for diabetics as food insecurity 
greatly impedes upon management of the disease; Simply not 
enough nutrients are consumed after each insulin injection 
for the treatment to be effective.7 Ultimately, patients are left 
at a higher risk of hypoglycemia, or low blood sugar.7 In all, 
if the  dangerous food insecurities of diabetics are not reason 
enough to lift the GMO ban in Kenya, it is likely that geneti-
cally modified foods would assist many people experiencing 
food insecurities in addition to the diabetics who are espe-
cially suffering.  

In conclusion, there should be no restriction on GMOs 
that could reduce food insecurity in Kenya as the ban, based 
on a flawed and inadequate study, has ultimately been harm-
ful to the Kenyan people. Conversely, government officials 
in Kenya should capitalize on the benefits that come with 
this valuable product. GMOs incorporate the innovation of 
today’s technological advances, and with them, farmers can 
produce a greater yield of crops despite catastrophic environ-
mental conditions such as drought. Specifically, the success of 
Monsanto’s DroughtGard seed, as a drought-resistant form 
of the corn seed, is an excellent example of how genetically 
modified seeds could help Kenya if government officials were 
to terminate the ban.  In using genetically modified seeds like 
DroughtGard, Kenya could benefit from fewer food insecuri-
ties, and, as a result, people facing diseases such as diabetes 
would be at lower risk for complications. Of course, there 
are certainly complicated economic ramifications that come 
along with GMOs; However, it is important to recognize the 
their potential benefits that ultimately outwiegh their associ-
ated risks.  With that said, the genetically modified food ban 
in Kenya, based on Séralini’s findings, has caused a lasting 
effect on people of all health and occupational backgrounds 
across the country.
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