
Type One Diabetes Management

Type 1 diabetes mellitus (T1DM) is an autoimmune disease caused by the

impairment of islet beta cells within the exocrine pancreas. In the pancreas, islet beta

cells act in response to rising levels of blood glucose: releasing and synthesizing the

hormone insulin (Kulkarni 2004). This allows blood glucose levels to stay controlled at a

healthy level.  In T1DM patients, the pancreas produces little to no insulin due to the

immune system's t-cell mediated attack on islet beta cells in the pancreas, leading to an

elimination of the pancreatic islet function. Decreased levels, or the absence, of insulin

cause an increase in blood glucose levels possibly leading to ketoacidosis (acidity in the

bloodstream leading to an abnormal range of ketones). The exact pathogenesis is

unknown, but many factors have a strong association with this disease. The incidence

of T1DM has been increasing with time due to genetic factors and environmental factors

including diet, viral infection, age, and race. In the human genome, the human leukocyte

antigen (HLA) class contains two haplotypes that are known to be markers for T1DM.

About 40-50 percent of hereditary-based T1DM comes from the HLA variation. The

remaining percentage comes from various other genes. In the US, having a first-degree

relative with T1DM increases your probability of having T1DM from 0.003 to 0.05

percent. A study with youths (0-19) showed the highest incidence in non-Hispanic

whites (incidence of 23.6/100,000), followed by African Americans (15.6/100000),

Hispanics (15/100000), and finally Navajo patients (5/100000) (Maahs et al. 2010).

The diagnosis of T1DM is based on laboratory testing including having a fasting

glucose concentration above 126 mg/dL, a random glucose concentration above 200

mg/dL, and/or abnormal glucose tolerance results. Common patient-reported symptoms



include frequent urination, increased thirst, fatigue, and extreme hunger (Atkinson et al.

2014).  The diagnosis of T1DM is usually made in childhood and T1DM treatment

requires a strict diet and exercise plan, monitoring blood glucose (BG) levels several

times a day, expensive medication and testing supplies, frequent doctor’s appointments,

insulin dosing at mealtimes, monitoring for hyper/hypoglycemia, anxiety about T1DM

complications, and reducing exposure to environmental factors that may affect your

glucose levels. While managing T1DM is challenging enough in a controlled setting,

day-to-day life is fraught with unexpected changes, making the process even more

difficult. In this review article, I will examine several important environmental and

physiological factors and how they affect T1DM management including alcohol, heat,

sleep, and mental health.

Alcohol has multiple effects on individuals with T1DM but, in general,

hypoglycemia and poor disease management are recurring because alcohol induces

gastrointestinal and hepatic absorption of glucose leading to hypoglycemia (increased

blood glucose levels). The severity and incidence of hypoglycemia vary broadly based

on the quantity of alcohol consumed (due to a poor cognitive state or biochemical

response), if the individual ate food prior to drinking, alcohol tolerance, the timeframe

during alcohol consumption, and the types of beverage consumed. Alcohol can also

cause ketosis, decreased plasma glucose, reduced insulin sensitivity, and impairment of

various anabolic mechanisms including growth hormone production and glycogenolysis.

In addition to the biochemical effect of alcohol, the disturbances in judgment can have

life-threatening deleterious effects on individuals with T1DM who have to directly

regulate their biochemistry. A startling 13% of patients admitted to the hospital for



hypoglycemia and ketoacidosis had consumed alcohol. A UK study on 547 adults with

T1DM tested the effect of alcohol on the proper identification of hypoglycemic

symptoms - a critical skill that, if identified early, can stave off seizures, coma, and

death. 26.4% of patients were unable to identify their symptoms as hypoglycemia rather

than feeling drunk. Furthermore, observational studies have noted there is a trend

associated with alcohol and decreased food intake, decreased motivation to adhere to

regulations, and less likelihood to show up to medical appointments (Barnard et al.

2014).

Several studies have shown that increasing ambient temperature is correlated

with increased blood glucose levels. More specifically, as the temperature rises there is

a decrease in insulin signaling and glucose homeostasis. By measuring HbA1c –  a

blood test showing your average blood sugar over the past two to three months –

insulin sensitivity showed improvement. As a result, it was shown that basal and

insulin-stimulated glucose production was improved in the presence of heat. It is

believed this is due to the adipose and muscle pathways. Heat can cause alterations in

the vessels and result in the improvement of glucose delivery to the insulin cells. The

heat shock protein will signal adiponectin, improving insulin sensitivity. Those with

T1DM are more sensitive to heat due to damaged thermoregulatory control, sweet

glands, and lower blood flow (Wiley et al. 2020). A study done in Brazil showed 7.3% of

diabetic hospitalizations were due to heat exposure, especially among the elderly,

demonstrating a cause-and-effect relationship. Higher temperatures also increase the

risk of hyperglycemia due to the possible spike in insulin. As climate change intensifies



in future years, it is suspected that there will be a great increase in heat-related

morbidity (Xu et al. 2019).

Not only are disturbances in sleep associated with T1DM, but these disturbances

bring on poor cognitive/psychological outcomes and diabetes management. The

American Academy of Sleep Medicine suggests that children aged 6-12 should get

between 9-12 hours; ages 13-18 should get 8-10 hours, and anyone older than 18 years

of age should have at least 7 hours of sleep. When this recommended amount of sleep

is not met, there tends to be a pattern of poor glycemic control and unregulated blood

glucose. In fact, back in 2017, the American Diabetes Association Standards of Medical

care even included an “assessment of sleep pattern” by physicians during T1DM

treatment appointments due to its significant impact on glycemic control. Of 222 adults

with T1DM, 23 were at risk for experiencing sleep apnea (the inability to stay asleep

during the night), which is further connected to poor glycemic control.  An additional

study closely examining adults with T1DM concluded that going out late one night and

losing sleep caused a shift in one's circadian sleep cycle – a shift which is linked to a

higher HbA1c and poor adherence to management. Not only does sleep affect glycemic

issues, but also may have behavioral and neurocognitive effects. During sleep

disturbances, there is an effect on the cortex and limbic systems, which can have an

unfavorable effect on behavior, insulin receptors, and blood glucose levels. Another

danger of disturbed sleep is the possibility of hyperglycemia. A study showed that 30%

of T1DM patients experienced hyperglycemia throughout the night. Uncontrolled

hyperglycemia raises the risk factor for long-term complications of diabetes. In addition,

it was concluded that 26% of patients who experienced hyperglycemia throughout the

https://pubs.giss.nasa.gov/abs/xu08000i.html


night reported an impact on their emotional state the next day (Perez et al. 2018).  This

shows how hyperglycemia is common and has an impact with a longer duration than a

single night.

A patient’s mental state may also cause inconsistency in the body. A study on

adults who resided in Southern Israel was done to determine which group of

participants experienced the most stress and its effect on blood glucose levels: those

farther from the Gaza strip – where fewer military operations took place – had less

stress compared to those closer to the area. Interestingly, the lower-stress group also

had better-controlled fasting glucose compared to the high-stress region with frequent

military activity. In those locations adjacent to Gaza, the glucose levels increased by

1.29 for those who didn't take glucose-lowering medication, and 3.35 for those who did

take these medications. In locations more distant to Gaza, the results concluded that

glucose levels were 0.8 higher for those without diabetes, 1.25 higher for those who

didn't take medication for their diabetes, and 1.42 higher for those who take medication

for their diabetes. It was also noted that the longer the duration and level of stress, the

greater the rise in glucose levels. Stress has a direct and measurable negative effect on

carbohydrate metabolism and those with T1DM are disproportionately affected

(Yitshak-Sade et al. 2020).

The complications from diabetes include those that are both microvascular and

macrovascular. Non-enzymatic glycosylation of blood vessels leads to ischemia and

end-organ damage, which subsequently can cause nephropathy, neuropathy,

cardiovascular disease, retinopathy, foot damage, hearing impairment, and death.

Excess glucose can also affect organ function(Schalkwijk et al. 2012). To limit and

https://zfin.org/ZDB-PUB-180324-12


prevent these complications patients may utilize many precautions including staying

hydrated, having regular glucose checks, maintaining consistent sleep patterns, limiting

alcohol consumption, exercising, and eating heart-healthy foods. Properly managing

and reducing the risk of these complications will allow for a more lasting and healthier

lifestyle.

The treatment of T1DM is limited to exogenous insulin administration because

the pancreas does not retain an intrinsic insulin production ability. A needle, pen, or

syringe can be used for direct injections into the body. A pump is a small device

attached to the body that administers a basal rate of insulin along and can be

additionally programmed to provide a bolus dose at specific times (usually

corresponding to meals). Other treatments, such as the artificial pancreas are under

investigation. In addition to treatment, there are many ways to keep your diabetes under

control (Maahs et al. 2010).  As discussed earlier, patients with T1DM should limit

alcohol intake and maintain a healthy diet. T1DM patients should also stay hydrated

when in heat and make sure to spend only minimal time in the heat. T1DM patients

should also maintain a consistent sleep schedule. Sleep is critical, especially for those

with diabetes. Avoiding shifts in your sleep patterns can save you plenty of obstacles

throughout the nighttime and the next day. In addition, eating a small 15-gram

carbohydrate snack before bed may help when dealing with hyperglycemia during

sleep. Try to limit stress and express concern with your doctors if you ever feel unstable.

Bringing attention to your feelings will help with your mental stability and as a result,

help you to better manage your diabetes. Taking certain actions to reduce stress is

important to maintain moderate glucose levels. In addition to these



environmental-specific precautions, one should also attend regular doctor

appointments, regularly check blood sugar levels, maintain a healthy weight,

incorporate exercise, eat more heart-healthy foods, take insulin prior to each meal, and

maintain consistency with carbohydrate ratios. Making sure to practice these

precautions is very important to anyone with T1DM. Living with this disease comes with

many struggles and risks for complications, but by properly managing your diabetes

these risks greatly decrease and will bring your health to a much better state.
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