TOBACCO’S HIDDEN TOLL:

WHAT THE FUTURE HOLDS FOR ADOLESCENTS WHO SMOKE


Every day, more than 3000 American teens between 12 and 19 begin smoking cigarettes.  More than 1 million teens will start smoking in the next 12 months, and when tobacco addiction begins in adolescence, the consequences are very severe.


The increased risks of malignancy and heart and lung disease are printed on every cigarette package and they are widely published in newspapers and magazines.  Nevertheless, four adults in the U.S. smokes.  There are more than 1.2 billion smokers worldwide despite the evidence that tobacco is a leading factor in causing preventable disease and death in adults.  However, for teens who live in the present, it will be decades after adolescence ends before those consequences crescendo and peak.  They mean little now.


There are other penalties from smoking that occur much sooner, some within weeks and even days of that first cigarette.  Many begin when teens start to smoke, but there is scant information about what smoking does during the teen years.

CASE REPORT


We’ll call him Adam, a young man who uses a wheelchair instead of his legs for mobility.  Adam was a 19 year old unrestrained driver of a small car that skidded on pavement lightly covered with a fresh fall of snow that early winter day.  The car struck a utility pole at a high rate of speed.


Adam woke from his coma three days later with a tracheotomy, a central venous line, an open reduction with internal fixation of comminuted fractures of his right radius, ulna and femur and a halo screwed into his skull to stabilize his neck.  There were surgical dressings on his chest and abdomen.    There were casts on his left arm and leg and he felt suspended by belts from the circular bed.  A week later he had recovered enough to be transferred to a rehabilitation center and went home to a wheelchair that Spring, eight months after the collision.


Now two years later, all but three of his fractures have healed, albeit more slowly than his doctors had expected in someone his age.  But Adam’s three comminuted fractures have not united.  He is still in a wheelchair.  His orthopedic surgeons agree that he needs further surgery to fix those non-unions, but they have refused to do any until he has stopped smoking for at least six months.


Adam had his first cigarette when he was ten, provided by his baby sitter one afternoon when his mother was shopping and his father was at work.  The sitter thought it was cute.  By the time Adam was 14 he was smoking a pack of cigarettes a day.  At sixteen he had increased to almost two, and at the time of the accident he was approaching three.


Now 21, Adam sits in a wheelchair, unable to walk because of the fractures that did not heal.  He still smokes more than two packs of cigarettes a day.  He needs more surgery, but his surgeons refuse because he smokes.  The questions arise, why does Adam’s smoking prevent further treatment?  What is there about a young person smoking that affects healing and worries Adam’s surgeons?

Contents of Tobacco Smoke


More than 4000 chemicals have been identified in cigarette smoke.  The ones in highest concentration are carbon monoxide, nicotine, tars, formaldehyde, benzenes, and phenols.  The smoke also contains resorcinol, pyridine alkaloids, nitrosamines, hydrocyanide, butanones, lead. other heavy metals and radioactive chemicals.


More than 400 of the 4000 are toxic, carcinogenic, or both.  Which ones cause Adam’s problems?


The answer is NO, that is, nitric oxide, together with carbon monoxide and nicotine.


Carbon monoxide binds to hemoglobin.  In a person who smokes one pack of cigarettes a day, the carboxyhemoglobin level can rise to 5 percent.  This will result in mild hypoxia in the tissues.


Nitric oxide and nicotine diffuse rapidly across the alveolar membrane. Nicotine alters NO signaling in calcium channels and the TNF-alpha regulation of the microcirculation. Nitric oxide and nicotine are potent constrictors of the microcirculation, the capillary beds and the smallest arterioles that serve them and aggravate carbonmonoxy hypoxia.  Reducing blood flow through them degrades the ability of the tissues they serve to function normally and to heal.  


In bones, both osteoblasts and osteoclasts in healing fractures are severely impaired and wounds may not unite.  Adam’s surgeons worry that his smoking will interfere with healing if they operate again.  One wrote in his medical chart, “Smoking cigarettes is a major factor in the failure of fusions.”


The microcirculation supports every cell in every  part of every organ.  Decreased flow can interfere with normal function and it can speed the aging process.  After surgery or trauma it can slow wound healing everywhere.  Every medical and surgical specialty experiences problems when patients smoke.

Tobacco’s Toll in the Second and Third Decades


In the central nervous system, smoking has been show to increase to both depression and anxiety.  It can cause sleep disorders in young adults.  It increases the risk of intracranial hemorrhage in the second and third decades.  It worsens peripheral neuropathies in diabetes.  It has also been shown to worsen reflex sympathetic dystrophy.


Smokers have a decrease in their ability to taste and smell.  Food can lose it flavors.  They can not recognize noxious fumes in the environment.


Tobacco smoke hastens the onset of glaucoma and cataracts.  The constriction of the microcirculation causes retinal capillary thromboses that damages the retina and contributes an increased risk of retinal detachment in these decades.  Tobacco smoke contributes to otosclerosis and early-onset deafness.  It causes nasal and sinus ciliary dysfunction, periodontitis and parotitis.  It results in edema of the vocal cords.


Smoking contributes to asthma.  During adolescence and young adulthood smokers get tracheitis and bronchitis twice as often as non-smokers.  Smokers develop pneumonia six times more often than non-smokers.  


The decreased capillary flow and hypoxia from NO, nicotine and carbonmonoxemia damages lung tissues.  It increases the risk of interstitial pneumonitides even before it causes emphysema and obstructive lung disease.  


The heart muscle relies on the microcirculation for it’s own supply of oxygen and nutrients.  The decreased capillary flow and hypoxia from the toxins in tobacco smoke in the second and third decades damages the heart and begins the process the can end in a cardiomyopathy in the third and fourth decades of life.


Tobacco smoke has been connected to aortic aneurysms in this age group.  It aggravates Burger’s Disease.  It worsens atherosclerosis that begins during adolescence.  It contributes to peripheral artery disease as well as to deep vein thrombosis.  The effects of a dysfunctional microcirculation disrupt normal endothelial metabolism, interfere with prostacylin and ACE function and aggravate hypertension.


Esophagitis and gastro-esophageal reflux and Barrett’s esophagus occur much more often in smokers than non-smokers.  Gastritis, pancreatitis and cholecystitis are all more common in young people who smoke than in those who do not.  Smoking makes Crohn’s disease worse, but it may also mask symptoms enough to delay diagnosis until complications arise.  And the injury to the microcirculation contributes to cirrhosis and fatty liver disorders. 


The decrease in flow through the microcirculation damages renal tissue.  It causes a decrease in renal blood flow and renal plasma clearance.  There is a decrease in glomerular function and the nicotine can cause irritable bladder syndrome. system


Nicotine, NO and carbon monoxide acting together can diminish testosterone production.  This will cause hypospermatogenesis and lowered sperm motility. The reproductive failure can be a personal disaster.


Decreased blood flow to the ovaries can damage the tissue.  It can cause fluctuations in hormone production.  It can interfere with ovulation.  It can reduce the motility of the fallopian tubes.  The result is reduced fertility, increased risk of tubal pregnancy, miscarriage and early onset of menopause in the third decade of life.


When adolescent diabetics smoke, the toxic effects of NO and nicotine hasten the onset of retinopathies, neuropathies and both central and peripheral vascular disease.  Careful studies of these diabetics have shown that damage to the eyes, nerves and blood vessels can begin within as little as two years after the onset of the diabetes.  


Smokers with Hashimoto’s thyroiditis are more likely to become hypothyroid.  Hypoparathyroidism occurs almost exclusively in young adults who smoke.


As Adam’s case shows, a constricted microcirculation inhibits healing fractures in every bone.  Non-unions are much more common in the vertebrae and long bones of  adolescent smokers than in non-smokers.


Smoking causes a decreased utilization of calcium and vitamin D in the bones.  It results in diminished calcium absorption as well as a reduced response to calcitropins.  The end result is early onset of osteoporosis, a particular problem in adolescents who smoke and have a concomitant eating disorder.  Smoking can also worsen the effects of rheumatoid arthritis, both in hindering recovery by reducing blood flow that limits the tissue levels and reducing the response to medication and by interfering with healing.


The tars in tobacco smoke poison the cilia in the respiratory tract, the first defense against pathogens.  Without their cleansing action, bacteria and viruses have more opportunity to invade and infect the tissues.  Once in the mucus membrane, the decreased blood flow reduces the ability of white blood and the immune globulins to mount an effective response quickly.  Cell-mediated immunity is reduced or delayed.  That inhibits immune responses so that adolescent smokers are more susceptible to sinusitis, bronchitis, pneumonia and meningococcal infection.


Auto-immune disorders begin sooner and the symptoms are worse in smokers.  These include lupus, scleroderma, multiple sclerosis and the late-onset dystrophies.


Male pattern baldness begins earlier in adolescents who smoke.  The reduced blood flow in the microcirculation of the scalp skin interferes with the normal metabolism of the hair follicles.  When follicles go into a resting phase, they are less likely to recover and baldness follows.


Smoking aggravates acne.  Comedones and pustules heal more slowly and leave more scars.


Smoking increases photosensitivity.  This is particularly important when adolescents are taking medications that also increase photosensitivity.


Smoking-induced microcirculation problems make the skin age quickly.  It also contributes to earl-onset graying of the hair.


Despite the notion that tobacco induces a reduction in appetite that can control weight, smokers are more likely to be obese than non-smokers are.


It slows healing when muscles, ligaments or tendons are injured.  Surgeons know how much smoking interferes with healing surgical incisions and the results of soft-tissue trauma.


In summary, NO and nicotine in cigarette smoke affect every organ, every tissue because the microcirculation is everywhere.

PREVENTION AND CESSATION


As professionals who care for and about adolescents, prevention and cessation are paramount.


The Massachusetts Department of Public Health has one of the most successful, most emulated prevention and cessation programs in the world.  It is funded by state and federal taxes that raise the cost of cigarettes sold there to $5 per pack.  The program is helped by the state’s share of the multi-billion dollar settlement the federal government made with the tobacco industry.  Massachusetts spent over $10 per capita on its tobacco control program last year.  The US average is $3.49.


The Great American Smokeout began in Massachusetts in 1971.  Last year more than 1 million Americans participated in trying to stop.


When Poland adopted the Massachusetts plan, the percent of men who smoke fell from 70 to 40 percent.


For teens, a group that is particularly sensitive to price and that has less mobility than adults who can travel to neighboring states where cigarettes are cheaper, high taxes alone have reduced the number of Massachusetts teens who smoke by more than one third in the last decade.  More than 35 percent of teens in the state smoked in 1990.  Today, with a comprehensive state program that includes graphic anti-smoking ads on the TV and cable stations teens watch the most, less than 18 per cent of teens in Massachusetts smoke.


All tobacco ads on TV are banned in Massachusetts, especially those aimed at teens.  Tobacco advertising cannot be displayed near schools.  The tobacco companies responded with cigarette logos where teens will see them.  They developed ads purporting to advocate non-smoking, but which have been shown to increase it instead.  As a result, all of these are now banned in Boston and the rest of the Commonwealth.


The majority of adult smokers begin in their teens.  State and local laws and ordinances began by prohibiting smoking in hospitals.  Now smoking is banned in restaurants, bars, pubs, public transportation and public buildings.  Smoke-free zones make it harder to find places to smoke.  They reduce the number of places and times a day teens can congregate to smoke.  And they reduce the number of places young people will see others smoke.  Only motion pictures have increased the number of characters who smoke.

HELPING NON-SMOKERS


Adolescents should be asked about smoking at every health care visit.  The questions have to include their parents, siblings and friends as well as their own practices.


When adolescents are non-smokers, ask what keeps them from it. Encourage them to continue.  Discuss the reasons that might promote smoking cigarettes and the ways they see to continue to avoid or control them  Do it at every visit.

 HELPING SMOKERS


When adolescents have already begun to smoke, ask when they began, what started them doing it and how much they smoke now.  Ask where they smoke and what keeps them smoking.  And ask what they believe might help them cut down or even stop.  Remember that your concern is a major factor in helping them stop.


Help them set a date to first cut down and then a second one when they will stop entirely.


See them regularly to help them understand that cessation is a process, not an event.  It has fits and starts, successes and failures.  It is rarely sudden and permanent.

MEDICATIONS


Patches, gums and medications can help those who want them, but they are not a method that works by itself or that helps more than a fraction of adults stop smoking; they are effective for an even smaller percentage of adolescents.


Smoking releases NO, nicotine and carbon monoxide into the lungs.  They are rapidly absorbed into the blood.  Nicotine is highly addictive.  Carbon monoxide reduces the oxygen available for normal cellular metabolism.  Both nicotine and NO constrict the microcirculation with immediate serious effects everywhere.


Those of us who take care of adolescents play a crucial role in helping them with tobacco.  Reducing its use must be among our highest health and prevention priorities.
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