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Abstract 
 

Type 1 diabetes is a well-known autoimmune disorder that has become more prevalent in 

modern society. An overwhelming amount of people today are afflicted with diabetes, have a 

loved one that has the disease, or at least have a friend or know of someone with it.  This is a 

condition that correlates with glucose and the human body’s inability to process that sugar into 

energy.  Since type 1 diabetes tends to begin during early childhood, it has been coined juvenile 

diabetes.  An in-depth look into what juvenile diabetes actually is will be described, as well as 

the problematic complications that can arise from the disease.  It is an autoimmune disorder that 

if not controlled can affect other systems of the body.  It is a disease that medicine and 

technology have made far strides to control more sufficiently.  However, unlike some other 

diseases it is one that doctors and scientists have not yet been able to generate a cure.  The 

methods of control range from living a healthier lifestyle, to treatment by multiple injections or 

use of an insulin pump.  Examples of diabetic practices, via a mother and child, will be 

elaborated upon.  Particularly, the individual examples will focus on better disease control, the 

impact of current technology and how the disease is unique to each person.  
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 The autoimmune disease called type 1 diabetes mellitus is a condition where the human 

body is incapable of processing sugars, during everyday food consumption.  Though capable of 

occurring at any age, the disease generally occurs in children.  Therefore, it is commonly 

nicknamed juvenile diabetes.  The human body actually acts as an attack mechanism against its 

own pancreas beta cells.  These B-cells have an important job to create the glucose processor 

known as insulin.  In a person with type 1 diabetes, the body eradicates insulin producing cells 

(Torpy, 2007).  Insulin is an anabolic hormone released to regulate glucose and lipid metabolism, 

which is obviously absent when this disorder eliminates the cells that produce it.  In an average 

human, sugars are consumed and the body creates insulin thereby producing energy.  This 

autoimmune disorder forces that person to introduce insulin to the body manually, in order to 

create the same level of moderation (Pang & Narendran, 2008).   

Glucose Monitoring 

 The aforementioned serves as a precursor for the requirement of physician assessments 

and medical technology, with regards to an individual maintaining their own glucose levels. It is 

important levels are checked routinely and symptoms of both low and high blood sugars are 

recognized.  Being cognoscente of early warning signs can be the difference between having a 

quick snack and requiring assistance of a medical professional.   

 For example, periods of high blood sugar can make a person extremely thirsty, or a 

need to urinate repeatedly.  A diabetic suffering from hypoglycemia can have blurred vision, 

hunger, trembling, loss of balance, or irritability.  Severe cases of both low and high blood 

glucose are known to cause fainting spells and seizures.  The various symptoms are said to 

diminish, with both age and longer the duration of having the disease (Olsen, Asvold, Frier, 

Aune, Hansen, & Bjorgass, 2014).  This statistic is complimented by comparing sugar level 
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awareness of the author’s wife and daughter.  The daughter notices a lower sugar in an amount of 

time adequate to treat it.  She is quickly aware of physical symptoms created by the dipping 

glucose level, and therefore never needs assistance to get her level up on her own.  On average, 

the wife does feel if her sugar level dropping.  Unfortunately, on occasion the wife drops to 

dangerously low sugar levels prior acknowledging what is occurring.  Obviously, this becomes a 

hazard if there isn’t a person around to assist her, and helps prove older age and length of disease 

parallels lessened glucose awareness.  Various studies have been done and test subjects studied, 

but ultimately control of the disease is different from person to person.  In fact, statistics show 

that even the time of day will show different findings.  Keeping one’s blood glucose level (BGL) 

at what is considered normal is not easy all the time, even if a person takes all the proper steps.  

Life is filled with variables that can affect the disease, and no matter how calculated every 

variable at every moment cannot be accounted for (Froelich, Deja, & Deja, 2013).   

The problem with an adolescent or adult capturing the so called normal level is that it 

may not be the optimal level.  The adequate range of glycated hemoglobin (HbA1c), the gold 

standard of glucose measurement, has been shown different across different civilizations, 

countries and diabetic organizations.  From the American Diabetes Associates (ADA) to the 

European Society of Cardiology (ESC), the percentages of appropriate glucose levels creating 

metabolic control do not coincide.  However, it is the thought of an overwhelming majority the 

stricter the diabetic compliance the better (Braun, Tomasik, Wrona, Fendler, Jarosz-Chobot, 

Szadkowska, Zmyslowska, Wilson, & Mlynarski, 2016).   

Medication Control 

However, there are several medicines that assist with accomplishing glucose control.  

Both short and long acting insulins are available.  There are several insulin types on the market, 
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but again every person is unique requiring a different insulin type and associated dosage.  

Furthermore, the major associations supporting diabetic treatment and research for a potential 

cure are somewhat swayed by personal opinion.  As recent studies have indicated, percentage 

levels of normal HbA1c vary because of personal preference in hyper and hypoglycemic 

avoidance.  Specifically in children, a lack of glucose can lead to developmental deficiencies of 

the brain.  This asserts the mindset of many that higher sugar levels are more acceptable than 

constant low levels (Braun, Tomasik, Wrona, Fendler, Jarosz-Chobot, Szadkowska, 

Zmyslowska, Wilson, & Mlynarski, 2016).   

This author’s wife and daughter have both been diagnosed with type 1 diabetes, since 

each was seven years of age.  Obviously, these females have the same disease and even share the 

same blood line.  However, each uses different types of insulins and corresponding dosages, due 

to the way the particular type of insulin helps lower their sugar level.  In regards to short acting 

insulins, the author’s wife utilizes NovoLog, while her daughter’s level is better controlled with 

Humalog.  The underlying fact of any short-term insulin is that it should be taken before meals.  

Short acting insulin generally takes approximately fifteen to thirty minutes to begin working.  By 

taking insulin before the meal in question, the person is not allowing for spikes in their glucose 

level (Froelich, Deja, & Deja, 2013).  The author has experienced first-hand post meal insulin 

allows for glucose levels to increase to a potential range requiring more than the usual dosage.   

This pre-meal approach consequentially helps tighten the window for avoiding unwanted 

glucose levels.  However, a pre-meal dose of insulin may not always prove positive.  If an 

inadequate amount of the expected meal is not eaten the pre-determined dose of insulin may 

cause hypoglycemia.  Past technology used a sliding scale to calculate the amount of insulin a 

person would take for certain meals, while current medicine requires carbohydrate counting.  
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Either way, if the amount of insulin taken exceeds the predetermined amount of food or 

carbohydrates the person’s sugar will drop below a safe level.   

With regard to long lasting insulins, there are also several choices a type 1 diabetic can 

choose from.  Some current medications go by the names Lantus or Levemir, though there are 

several others.  But again, each person is different and pending the person one drug may work 

better than the other.  The long lasting insulins, which primarily are twenty four hour acting 

medications, should be taken at the same time.  Some medical professionals would say it should 

be taken at night yet some others opine these agents should be taken when a person wakes up 

(Froelich, Deja, & Deja, 2013).   

However, the focal point is the prescription should be taken at the same time each day if 

possible.  Just like any other medicine a person has taken in their lifetime, taking the drug at 

approximately the same time each day allows for a more even distribution of its effectiveness.  

Drawing again on personal experience, the author’s wife takes her long acting medication in the 

morning, while the teenage daughter takes it before she goes to bed. Each method works for the 

individual to keep glucose levels at an acceptable level.  The conclusion that must be drawn is 

various treatment methods exist for diabetic care, but not all diabetics can utilize current 

treatments in the same way.  The way one person with type 1 diabetes takes their insulin, which 

allows for an even keel of sugar levels, may cause constant high or low readings in another 

person.  Per the example, this may be true even with people of the same blood line, gender, or 

age.  Of course, current insulins are not mixed and have shown an objective improvement in the 

previous generation, but remain difficult to regulate HbA1C levels from person to person (Braun, 

Tomasik, Wrona, Fendler, Jarosz-Chobot, Szadkowska, Zmyslowska, Wilson, & Mlynarski, 

2016).   
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Disease Complications 

Thus far, this paper has given a brief introduction to the types of pharmaceuticals and 

methods used to control type 1 diabetes.  It alludes to prolonged periods of increased sugar 

levels, causing a variety of other medical issues detrimental to a healthy life and average life 

expectancy.  The focus will now transition to illustrate an assortment of medical complications 

type 1 diabetes can cause directly and indirectly, as it relates to cardiovascular disease and 

weight gain.  Available research will allow the layman to conclude a positive correlation, as 

pertains to high glucose levels, obesity and cardiovascular inadequacies.  Of course, there are 

other disorders, such as Grave’s Disease and Celiac Disease that are linked to type 1 diabetes.  

However, for the sake of the text’s length other ailments that have been deemed to have a 

connection with type 1 diabetes will be excluded. 

Various studies depict a connection in the higher risk between impeded blood flow and 

type 1 diabetes, such as the Epidemiology of Diabetes Complications Study or Diabetes Control 

and Complications Trial (Pang & Narendran, 2008).  Other studies show increased percentages 

in those with type 1 diabetes suffering from angina, or a decreased resistance to stroke.  In fact, 

major diabetic studies compromise at a value approximately five times the normal risk factor of 

suffering from additional heart related conditions (Bai, Boulet, Halpern, Lovblom, Eldelekli, 

Keenan, Brent, Paul, Bril, Cherney, Weisman, & Perkins, 2016).   

These types of studies are conducted with the optimism the information will help mitigate 

a diabetic condition’s inherent ability to cause damage to the body.  These medical issues can be, 

but are not limited to neuropathy, loss of limbs, and so forth.  As per general knowledge, a 

diabetic person that has uncontrolled glucose is first affected in eyesight or loss of fingers and 

toes.  These occurrences take place the more sugar levels are not kept in check.  The longer a 
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person has the disorder tends to play a part, also.  The unfortunate truth is type 1 diabetes does 

not get better the longer you have had it.  An aging body loses its ability to fight every day 

illness, and this autoimmune disorder is no less different. 

The increased potential of cardiovascular disease in youths with type 1 diabetics is the 

reason statistics show lifestyle adherence to proper eating, weight and regular exercise are 

natural controlling factors.  It is especially true for those over the age of forty that statin use is 

recommended for healthier outcomes.  This is simply using lipid-lowering medications as 

conjunctive therapy for stricter HbA1c regulation (Bai, Boulet, Halpern, Lovblom, Eldelekli, 

Keenan, Brent, Paul, Bril, Cherney, Weisman, & Perkins, 2016).    Statistics shed light on an 

undeniable fact that a third of children with the disorder are overweight.  Despite current 

technological breakthroughs, this third of overweight adolescents prove diabetic medicine still 

has ways to go to improve glycemic control.  This is emphasized further by the fact insulin usage 

has gone up significantly, with the last ten years (Baskaran, Volkening, Diaz, & Laffel, 2015). 

Though weight and weight gain are yet to be pinpointed to cause or accelerate type 1 diabetes, 

there is defined correlation and interaction between them.  Weight at birth, as well as weight of 

the mother plays potential factors in the disease, but currently research has not proven this 

without a reasonable doubt (Froelich, Deja, & Deja, 2013).   

Several years ago, the author’s daughter had a period of inadequate glucose levels 

requiring the use of eye glasses.  In school, her blurred vision also required moving to the front 

of the classroom.  Fortunately, the timeframe of heightened glucose was not for an extended 

period.  Stricter compliance with glucose checking, administering of insulin and diet were 

immediate recourses.  Shortly after reaching controlled levels the use of her reading glasses was 

no longer necessary.  Youth and a shortened period of increased sugar levels played a role, in 
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allowing her vision to return to normal.   However, the discussion helps emphasize that an adult 

who has had the disease for many years may have similar issues, without such a positive 

outcome.  In extreme cases, the use of glasses would be moot.  The damage to the eyes would be 

irreversible and likely lead to complete blindness.  The unfortunate potential of such an event 

supplements inadequate glucose levels attacking a diabetic’s limbs.  In the most drastic 

situations, the type 1 diabetic is forced to have amputations. 

Taking Insulin 

Reflection can now be made on the introduction to type 1 diabetes.  It is the body’s lack 

of adherence to garden-variety glucose levels.  It mandates the person to inject boluses of insulin, 

as a means to regulate sugar levels that have been ingested.  How does a person do this?  What 

medical equipment is required to deliver insulin to the body?   

From the time of the disorder’s discovery, well-known insulin delivery was accomplished 

using a single needle each time a dose was needed.  This procedure is still utilized today, but as 

diabetic understanding and technology has advanced, so to have the delivery methods.  An 

insulin pump is the most recent medical breakthrough where the medical device carrying insulin 

is attached to the body.   The device alleviates single dosage injections, and can be programmed 

with a basal rate specific to the individual.  As such, long acting insulins are also removed from 

equation.  However, research will show discrepancies between using a pump versus a single 

needle, with regards to comparisons of better HbA1 control.  Studies further help characterize a 

skewed outlook and mindset many diabetics have towards switching to a pump (Garmo, 

Hornsten, & Leksell, 2013). 

Again, what should be repeated and stressed is type 1 diabetes is somewhat different for 

each person.  What works for one person may not work out for another in a similar fashion.  
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When studies have been performed on pump versus singular needle, there is nothing but mixed 

feelings (Garmo, Hornsten, & Leksell, 2013).  Some would advise the pump allows for freedom 

to know their condition is being better controlled, while others opine a sense of being trapped.  

The latter suggest the device is nothing but a constant reminder they are stricken with an 

autoimmune disorder.  Some feel the pump prohibits lifestyle outside of their home, in terms of 

how they dress or take insulin in public.  Of course, the pump advocates rave about the ability to 

program it to their personal needs.  Regardless of personal agenda, pump usage has shown 

improved glucose control.  But as it has been indicated time and time again, this cannot be stated 

as absolute certainty (Garmo, Hornsten, & Leksell, 2013).   

The author’s wife had a trial period using an insulin pump several years ago.  However, it 

was a case where the pump proved more cumbersome than injecting insulin with a needle.  

Referencing some previously mentioned issues, taking a shower or having the attached device 

out in public created a mindset of discomfort and an illusion of being trapped.  The device was a 

constant reminder of the disease, which subsequently created higher levels of stress.  There was a 

particular event where the needle somehow became slightly bent.  This was a result of a certain 

movement, or carrying an item that pressed against the injection site.  Consequentially, the pump 

was unable to delivery insulin and glucose levels soared, until the anomaly was detected.  An 

extremely large bolus of short acting insulin was required to eliminate a trace of ketones, which 

in general terms is sugar in the urine.  Fortunately, the needle was only slightly bent.  The 

endocrinologist later advised if the needle would have broken off inside the body emergent 

surgery would have been performed.  There was also an instance where a low blood sugar 

occurred.  The pump’s programming continued to deliver the set basal rate of insulin, causing a 

low blood sugar shock.  If not for another person being available to manually shut off the pump, 
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the author’s wife could have died.  In summary, it was decided the only viable solution was 

reverting back to multiple injections per day.   

Both the author’s wife and teenage daughter currently control glucose levels taking an 

injection with a pen needle.  The pen holds a set vial of insulin allowing the person to avoid 

drawing up insulin into a syringe (Ward & Aton, 2011).  The vial is inserted, and in order to take 

a certain dosage the diabetic turns a bottom button to the specified amount.  However, this 

process still requires dosages to be delivered by individual injections.   

An assortment of research has shown cost effectiveness, as well as improved insulin 

delivery through pen versus vial usage.  Furthermore, objective evidence shows reduction in 

injury to both the diabetic person and medical staff, specifically in a hospital setting.  Proper 

education must be rendered and absorbed, in how to use the pen (Ward & Aton, 2011).  But 

considering this is a prerequisite in anything someone has not done before, it is a small price to 

pay for improved diabetic treatment and glucose control.  Specifically, the author’s daughter has 

seen a positive effect on glucose levels, since switching from the procedure of drawing insulin up 

in syringes.  Insulin pens have also avoided the inconvenience of remembering to always carry 

extra packages of syringes and insulin vials.  This creates less medical waste to properly discard, 

and eliminates additional steps in the control process.  Overall, the pen has assisted with 

improved reduction in glucose spikes, medical safety and environmental protection.   

Cure Potential 

 There is no perfected cure for type 1 diabetes.  Doctors and scientists are relentless in 

their pursuit of a curative hypothesis and available methods of testing.  Pancreas transplants have 

proven less than successful, so islet cell transplantation will be the focus of discussion.  Again, 
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prior to elaborating on research materials and test groups it will again be stressed there has been 

no method that has proved to be a defining cure.   

 Islet cell transplantation is a possible intervention to a lack of insulin independence, 

due to type 1 diabetes wiping out pancreatic beta cells.  As per its definition, this is a relocation 

of cells to a person’s pancreas thwarted by the autoimmune disorder (van der Torres, Verrign 

Stuart, Lee, Meerding, & van de Veld, 2016).  Some medical research indicates reduction in 

post-operative complications.  Specifically, there are fewer rejections of cell grafting versus 

introducing an entirely new organ to the body.  Studies do show a fair percentage of patients, 

whose serum proteins have changed post transplantation.  This leans towards what may be a 

positive correlation in the body’s ability to regain insulin creation.  Finally, even if the new islet 

cells do not allow complete insulin independence, this technique allows for improved glucose 

control (van der Torres, Verrign Stuart, Lee, Meerding, & van de Veld, 2016).    

 Documented research has countered the previously mentioned evidence showing not all 

islet cell transfer is accepted one hundred percent of the time.  In fact, this shift of cells to the 

new host also has proven to lose effectiveness with age.  Though the transplantation can be an 

initial success, it may only be months before the patient has to again take insulin.  Furthermore, 

immunosuppression medication that is still required after the procedure may unfortunately 

damage the new cells (van der Torren, Verrign Stuart, Lee, Meerding, & van de Veld, 2016).  

Conclusion 

 Type 1 diabetes is an autoimmune disorder affecting more and more lives.  There is no 

cure yet, but doctors and scientists are working relentlessly toward defeating the disease.  For 

now, diabetics use a variety of current medications and methods to control the disease best they 

can.  Unfortunately, the disease does have variations unique to each person complicating control. 
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