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Epidemiology  

 

Epidemiology: is not only about diseases you can contract during 

epidemic . 

*epidemic is :وباء 

*epidemiology isn't وبائيات 

 Epidemiology is about statistics about a disease in general ; 

whether it was a communicable disease or a non-communicable 

disease.(so; it's all about numbers and trends ) 

 The Doctor said that he doesn't expect us to memorize numbers . 

 (wasting your time and after the exam it's all gone , also , these 

numbers within months they change ) 

 BUT, we need to understand the TRENDS. 

 Ex; for cancer ; we understand a lot of things about cancer  from 

epidemiology (ie, why something is increasing ? why something is 

more in one area of the country than others ?or why something is 

going down ?? 

 

 For example: smoking is related to lung cancer , cardiovascular 

disease , strokes , emphysema >>> how do we get that ??>>> from 

epidemiology. 

 {epidemiologist figured out that smokers tend to have one of 

these diseases and other diseases. Same thing applied for cancer} 

 

 

 By looking at the US data (the first slide); they divided 

cancer into cancer INCIDENCE and cancer DEATHS  

 Look at the incidence (for males ) the major three 

are:{prostate , lung and colon }. For females are:{breast , 

lung and colon}. 

 BUT , if we look at the DEATHS . LUNG has taken the top 

place in both males and females . 

 Give a hypothesis for why lung cancers are more 

lethal than the two more common cancers ?? 

 More complicated treatment of lung cancers. 
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 You can't take out the whole lung (the patient 

will die);but, you can take the breast or 

prostate. 

 Maybe the biology of this cancer is more 

aggressive than breast or prostate cancers. 

 DIAGNOSIS might be late ; (for breast cancer, 

they undergo a campaign ; so women in 

certain ages should go and get a mammogram  

or palpating by their doctors looking for lumps, 

or palpating by their selves  to find out a lump 

early on  before it present anywhere 

else)>>>It's pretty hard to stick your hand 

down  your throat and feel your lung ; unless 

you come up with ectopic hormonal 

symptoms(Pulmonary cancers produce many 

hormonal polypeptides), or severe coughing, 

or you go through a routine X-ray and they find 

a lump . 

 * so lung cancer is more likely to cause death 

than prostate or breast cancers >> means that 

lung cancer is later diagnosed>>the later the 

diagnosis the less likely it is to be treated . 

 

 These hypothesis is what the doctor want us to know 

; we need to look beyond numbers. 

 Using epidemiology to change our behaviors or 

diagnosis to improve patient's ability to survive. 

 

 

Time Trends (please refer to the slides ,otherwise , you 

will not be able to understand this sheet ) 

 If we look at lung cancer  >> it's going up .. why do you think that 

is ?? 

(more smoking , more pollution ) 



 

 3 

 Look at the line for female lung cancer >> in the 50's and 60's it 

wasn't that much >> but in the 80's and 90's they catching up and 

they are almost at the same rate with males in the 2000,why ?? 

 In 50's and 60'a it wasn't acceptable for females to smoke in 

public .even in private 

Now, it's more common for females to smoke in public and homes, 

catching up with males >> this is the correct hypothesis ;because the 

incidence of females who smoke increases in the 80's and 90's. 

 

 For cervical cancer , it's slowly coming down , why?? 

 

Because of education and awareness the diagnosis become 

quicker 

What do women once a year or 2 years after they become sexually 

active?? 

They go to the doctor and do a pap smear . 

 

 It's done by scraping cells from the cervix and put it on the slide 

and examined under the microscope, looking for the shape 

(morphology) and the size>>looking for abnormal morphology 

(dysplasia). 

(if dysplasia is treated or removed so we prevent cervical cancer 

from happening…because we catch up the pre-cancerous state 

and treating it before it turned into cancer…. So the deaths are 

also coming down). 

 

HPV vaccine :for human papilloma virus 

*squamous cervical cancer(not adenoma carcinoma of the cervix) is 

associated with papilloma virus (sexually transmitted virus)>> it's more 

common for females who have multiple sexual partners and for those 

who are in a homologous relationship with a male who has multiple 

sexual partners and they passed it onto her. 

*If females before they become sexually active , they take this 

vaccine(HPV vaccine),has a fairly high success rate ,, even if they get HPV 
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,it will not persist and having much lower chance of getting cervical 

cancer (so squamous cervical cancer could be seen completely wiped up 

if this vaccine is used ). 

 

Geographic variables (for breast cancer(deaths) , 

between Japan and the US ) 

Why breast cancer is more lethal in the US ?? 

 Environmental: Japanese have a better lifestyle, they are less 

obese , genetics . 

 In Japan, maybe they have better screening programs, better 

education {females do palpating once a month, looking for 

abnormal changes in their breast, so they are less likely to die}.   

 Genetics (related to the size ):Japanese ladies are tinier than US 

ladies so they have smaller breasts >>so, if there is a lump ,it's 

more likely to be found earlier on; where as in the US (obesity is 

more common )so ladies have larger breasts ,even the same size 

of the lump will not be noticed compared to that in Japanese 

ladies .>> genetic makeup . 

 Extra note: more toxins in the environment and eating 

processed food in the US make them highly exposed to 

mutations >> so more likely to develop breast cancer.  

 BUT what about hiroshima Nagasaki; there are still toxin 

left in Japan. 

{So both are hypothesis (but which one is more strict); but we give 

the hypothesis that logically explained the phenomenon even 

though it's not tested}. 

Note: 

(epidemiology is looking and figuring out from these numbers if 

we can change the behavior or treatment to prevent these 

different cancers). 

 

Stomach cancer deaths (for Japan males and females l 

US males and females) 
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In contrast, there are more males and females with stomach 

cancer in Japan . 

 

 (if someone is Japanese and migrated to the US and has a family 

there with another Japanese … the next generation will have an 

incidence between Japan and the US >>so incidence come down 

>>why??) 

 We will not think about genetics because if it was genetics >> they 

will have the same incidence even in the US >> so it's related to 

something else >> it's nutrition or environment or what they are 

exposed to that changed from japan and US so the incidence 

comes down. 

 

Occupational cancers (*the Doctor expect us to know 

/memorize this table in slide 5 )   

In everyday scenario anyone could be exposed to at least one of these 

compounds. 

*someone who works in the hybrid car factory (in any department) will 

be exposed to 3 of these compounds (nickel , cadmium and vinyl chloride 

). 

*we have to know that what cancer comes with certain occupations. 

 

What about cancers between Jordan and US(although 

we don't have as much sources as japan and US but 

we're producing cancer much less than we produce it 

before) 

 The most common cancer site for colorectum cancer is Jordan. 

 Note: these graphs excluding non-malenoma skin cancer (i.e: 

sqamous cell carcinoma l basal cell carcinoma ),why?? 

1-Because it happens very frequently, and they are not always registered  
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And it happens mostly in the elderly (it's usually treated when it's still 

localized by the primary health care physician; and it's not registere , this 

is not only in here >>this happens world wide)  . 

2- different countries have different ways to registered it >>so globally 

they exclude it . 

 For some reason (diet, genetic makeup or the 

environment) in Jordan, colorectal cancer is a problem.  

 In US, prostate has higher incidence . 

So, world wide >>Jordan >> colorectal  

US>>prostate cancer 

*why in Jordan prostate cancer has lower incidence?? 

Less STD (sexual transmitted diseases), sexual habits (although it's 

changing to the worst but still not like US), less inflammation>>less 

prostate cancer. 

 Why we exclude sexual specific cancers from the most common 

cancer sites?? 

 Because we want to include breast and prostate cancers, and 

breast is the most common one. 

 

NOTE: Jordan has not the highest incidence of cancer >> we are 

actually in the average on a global scale. 

 

 

 

 

 

If we want to compare two different populations if the 

populations have different age composition (we have 

to standardize the age groups) 



 

 7 

For example: Jordan has much younger population compared to the US, 

and Europe has much older population than the both.(how to solve 

this>> ASR) 

You will notice in these slides something called (ASR) which is AGE 

STANDERDIZED RATE : 

We take ideal population distribution and adjust the numbers for each 

country so it comes to that ideal, THEN we can compare between these 

different countries. 

 

 

*So, if we standardize the age rate >>Jordan is in Average in instance 

compared to the rest of the world. 

* if we were to take the age standardized population away we would 

have less cancers than the rest of the world in pure numbers or 

percentages ; because we have a younger population and cancer occur 

more as you grow older ; however , we would  have higher instance than 

average  for childhood cancer, because we have more children . 

 

For colorectal cancer and breast cancer, Jordan is  

slightly above average.  

 What about MORTILITY {the most common cancer is the 

number one killer ; there is no surprise in this } 

 Mortality for males (there is something different ; lung 

cancers is more lethal than colorectal cancer(for the 

previously mentioned reasons) 

 For females; breast is number one killer (not surprising ) 

 

 

If we look at the mortality rate of colorectal cancer in 

Jordan compared to the rest of the world >> we are not 

doing well, why?? 
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 Poor health services. 

 Expensive treatment. 

 People in Jordan tend to ignore the symptoms till it's too late; 

they just don't like go to doctor. 

 Also, primary health checkups are not existent. 

(if you don't go and get checkups as frequently as you should 

>>cancer is going to be left till it's too late >> the later you catch a 

cancer the less likely is going to be treated) . So, for these reasons 

Jordan isn't doing well compared to the rest of the world 

regarding colorectal cancer. 

 

We are not doing well in breast cancer , the same 

reasons applied here also.(not having checkups, poor 

country … etc) 

 

 NOTE: maybe our genetic makeup makes us more susceptible to 

breast and colorectal cancers, BUT not to other cancers that are 

actually more progressive in other countries compared to Jordan. 

{this is another hypothesisbut must be tested } 

 

 

Breast cancer at the top for females >> that doesn't 

mean that males don't get breast cancer (but it's very 

very very rare) and it's more progressive and 

frequently happen in females).  

 

 There are numbers in three slides, I guess, those numbers are 

projected by WHO for 2012. 

 Projection: is guessing the future; it's following the trends and 

extrapolating the trends a couple of years to the future. 

 To see how they work regarding extrapolating; look at the top 10 

cancers in Jordan; breast at the top; prostate then lung !!! 

(prostate is coming up ; maybe we are changing our sexual habits 

to the worse!) 
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 Look at the two tables (for females breast followed by 

colorectal\\\ for males , lung has replaced colorectal for the 

incidence) >>so , we are smoking more and we are polluting more 

. 

 Age: cancers occur more frequently as you grow 

older; with the exception of childhood cancers. 

 (the older you get the more cancers are going to 

happen) 

 Why it drops off after 75?? 

 >75 they die, so we have less people above 

75.; they are more likely to die from something 

else; they are less likely to get diagnosed of 

cancer because they have other problems and 

die from cardiovascular diseases and diabetes 

…. Etc.(natural aging)  

 

 

 Even for US is the same the more cancers you get, why is that?? 

1- DNA repair mechanism are not efficient as they used to be. 

2-hyperplasia is a fertile soil for cancer, why?? 

 Because when you replicate; each time you replicate, 

you are increasing the chance of having mutations; so 

the older you get you are accumulating these mutations 

(even toxins from the environment; they accumulated 

with age so more mutations). 

 

 

 A combination of autosomal dominant and autosomal recessive and 

indefinite inheritance(hereditary) ; all come up to just (5%-10%) of 

all cancer . 
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 The rest of the cancers are (sporadic cancers) (i.e; Acquiring a 

genetic mutation during our life time and not inherited). 

 However; we study inherited cancers because they give us insight to 

all other sporadic cancers (a lot of what we understand about 

sporadic cancers came from studying inherited cancers). 

 For example: colon cancer; more than 85% of colon cancers either 

sporadic or inherited have a mutation in their APC gene. 

 {we know that APC gene is the center of mutation because we study 

familial adenomatous polyposis patients (because these patients 

inherit a faulty copy of APC gene ). 

 

 Autosomal dominent: there is a single gene that is 

inherited ; that's enough  to give the pheno-type ; 

example: Retinoblastoma gene (RB gene). 

 RB gene is autosomally dominant inherited gene. 

 But you need to lose all copies for cancer to occur!! it 

sounds like autosomal recessive; on the molecular basis 

it's behaving like an autosomal recessive gene ;  

 however, on the epidemiological level{if you lose one 

copy of RB gene >> you are at a much higher risk of 

getting cancer} . 

NOTE: (if you look at the book regarding this; epidemiology 

and molecular biology are not involved). 

*looking at the table; we will talk about each one for the 

next 8 lectures; so we will know it by heart. 

 

 Autosomal recessive :are defective DNA repair genes ; 

you need to lose both copies or both copies should be 

mutated and this result in DNA or chromosomal 

instability (i.e; accumulate mutation more easily  

And therefore, get cancer more easily. 
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 Familial cancers (uncertain inherited )(I,e;they are not autosomal 

dominant or autosomal recessive) 

 A familial cancer is defined by  an early onset { so 

someone get a cancer well before the peak of that 

cancer occur } 

 Maybe they have multiple tumors {typically patients 

have one tumor, so multiple tumors should raise a flag: 

ooh, maybe there is inherited problem here}. 

 Tumors in 2+ close relatives of index case. 

(index case is the very first person that you defined 

having this particular cancer ). 

 Remember, inheritance: not necessarily having 

direct relationship to cancer. 

 Example (polymorphism of nicotinic receptors , 

these people are more addicted to cigarettes ; 

because their receptors are avidly binding to 

nicotine >>> and these people will have a higher 

incidence for lung cancer , emphysema , 

cardiovascular diseases, myocardial infarction and 

strokes …. Etc) 

 This is UNCERTAIN INHERETENCE. 

 

 

Acquired pre-neoplastic lesions :pre- cancers :there is 

an increase risk for these lesions to become cancer BUT 

does not mean inevitability that they will become 

cancers . 

 

 

 Dysplasia, hyperplasia; all of these pre-cancerous 

lesions are fertile ground for cancers. Metaplasia . 
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 The only thing is new here is tubuvillous adenoma of 

the colon, which is associated with a higher risk of 

colon cancer. 

 ADENOMA is a benign tumor (so these benign tumors 

have turned into malignant tumor) 

 And this is not applied to all benign tumors.  

 

 

 

* I follow the order of the slides; so, please keep track to 

the slides. 

Sorry for any mistakes …. GOOD LUCK :D  

 

 

    

 

 

 

 

 

 

 

 

 


