Back Pain in the Asterisk!
By LCdr. Thomas E. Sather, MSC, CAsP and Greg Lillie, DC, MS
What is the single largest cause of lost work days and lost income? If you answered low back pain (LBP), you’re right.
Low back pain is also one of the most common complaints heard by our healthcare professionals. This musculoskeletal disorder affects 80 percent of us, and frequently in our prime working years. 
The human back is versatile and complicated. It has 24 moveable vertebrae that end at the sacrum and pelvis, which supports them. It is responsible for the contradictory tasks of protecting the sensitive spinal cord, acting as a shock absorber, and enabling flexibility and movement. 
Pain is your body’s way of saying, “Hey, I need your attention.” If unheeded, experience (and military conditioning and mindset) has taught us that the body will (eventually) heal itself and the aggravation will go away. However, what happens when that doesn’t happen? We usually seek the advice of friends or colleagues on what to do or what has worked for them. We also have the influence of TV advertisements and internet to self-diagnose and treat our ills. However, self-diagnosing and treatment is often inaccurate, usually inadequate and at worst dangerous. 

Research has shown that neck and low-back disorders are common in the flying community. Much time and money has been dedicated to identifying factors contributing to these conditions, such as the design of cockpits and seating. However, little change has been made in overall design in the last 30 years. Backache is so common that most sufferers accept it as an occupational nuisance and rarely seek medical advice from their flight surgeon. But they should seek advice. Aviators must understand how important it is to take care of their back.
In naval aviation, LBP — especially in the rotary-wing community — is a well-known problem. Between 60 to 80 percent of the rotary-wing pilots, aircrew and frequent flyers suffer from chronic LBP. Studies have shown that while LBP is very common in aviators, only a small percentage of them will see their flight doc because they’re afraid of being “downed.” 
Causes of Back Pain
LBP can be triggered by some combination of overuse, muscle strain, and injury to the muscles, ligaments and discs that support the spinal cord. One single event may not cause your pain. You may have been improperly doing many activities for a long time, and then suddenly, one simple movement such as reaching for milk in the refrigerator or bending from your waist to pick up a coin leads to injury and pain. Many people with chronic back pain have arthritis that caused extra wear and tear on the spine. This condition may a result of heavy use from work or sports (it’s not the age, it’s the mileage), past injuries and fractures (“war wounds”) or past surgeries. 
Other possible causes of chronic low back pain are curvatures of the spine, medical problems, and a decrease in strength and stability of the low back and midsection. A pain disorder called piriformis syndrome involves a narrow muscle in the buttocks that pinches the sciatic nerve. 
Problems specific to aviation
Most low back pain is mechanical and caused by strain or fatigue as the back provides structure and flexibility. Long hours in the cockpit (most of the time in a less-than-optimal posture), ineffective seat padding and lumbar support, the use of night-vision goggles (NVGs), and constant vibrations in rotary-wing aircraft are possible contributors to back pain. 
Pain may appear during or immediately after the flight. It could be transient and last for less than 24 hours. The pain could be moderate in intensity, dull, localized in the lumbar area and buttocks and without irradiation. Other symptoms can occur more frequently and have greater intensity, persisting for more than 48 hours. Paresthesias (strange sensations like numbness, tingling, pins-and-needles or creepy-crawly) can affect the lower extremities if nerves are compressed or irritated. 
Two main facts are directly responsible (yet beyond our immediate control) for back pain in helicopter crewmembers. One is the poor posture that results from how controls are arranged. The other is the exposure to vibrations.

It will help to understand a little about dynamic and static movement and posture. Positioning of the joints of the spine is controlled by muscle balance. Poor posture will take joints out of good alignment and alter muscle balance. A good example is that of a helicopter pilot. The typical “helo hunch” (namely slouching) causes anterior movement of the head, rounding of the shoulders, and jutting of the chin.
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This posture stresses the cervical spine, shoulder joints and ribs, and loads the lumbar spine. Long hours spent being sedentary will contribute to these negative factors. Over time, soft tissue changes occur. Agonist and antagonist properties will change. Some muscle groups will shorten and become tight. Others will weaken from exhaustion or neurologic inhibition. Eventually, good posture is sacrificed and aberrant movement patterns will become the norm. The end result is joint wear and tear,
disc degeneration, an increased likelihood of muscle spasms, and experiencing referred pain syndromes or sciatica. 

When viewed from the side, the lumbar and cervical spines should have gentle curves forward. This is termed “neutral.” Biomechanically, it is the strongest and most stable postural attitude possible. Several muscles, often referred to as the “core,” work in concert with each other to support and stabilize the lumbar spine. Just as complex, the cervical and thoracic spines have several layers of muscles which not only support the spine but help control movements of the head and shoulders.

Think of the spine as if it were the mast on a sailboat. The guy wires on the mast must all have the correct tension on them for the mast to be stable. If the guy wires on the bow of the boat are loose, the mast becomes less stable and prone to damage. The core muscles are the body’s guy wires. Generally, when seated in a flexed posture, the muscular system undergoes a series of physiologic changes, resulting in a complex sequence of events, which ultimately leads to overly tight and weak muscles. This compensatory pattern is the root cause of soft-tissue and joint distress with accompanying pain and irritation.
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The seats and controls in most helicopters force the pilot to assume an asymmetrical posture for extended periods of time. The right hand operates the cyclic-pitch control, situated between the legs. The left hand operates the collective pitch lever on the left side of the seat. While the pilot keeps his hands on the controls, his body will be bending to the left. A good view outside the helo requires the forward flexion of the trunk, which means the back will not be firmly held against the seat back. This constantly maintained asymmetrical position does not permit relaxation of the spinal musculature. It can lead to spasm of the paraspinal musculature, including the hip flexors, which becomes fatigued. This results in a straightening of the normal lumbar lordosis (inward curvature of a portion of the lumbar and cervical vertebral column). Although poor posture alone can cause pain, it is important to consider that this postural condition may be aggravated over the long term by exposure to vibrations. The combination of these factors may act synergistically to cause pathological changes in the spinal system.

Aircraft vibrations are transmitted to the pilot through an undampened seat, which amplifies them. Vibrations can contribute to microtraumas of the intervertebral disks. Physiological effects of vibrations are caused by the deformation and displacement of organs or tissues. The tolerance of a standing or sitting subject is at a minimum between four and eight Hz. Unfortunately, the majority of vibrations in flight occur at these frequencies. The body’s natural reaction is to mobilize its resources to the vibration area. Inflammation occurs. Chronic inflammation can lead to anatomical changes and tissue remodeling; this means even your bones change shape.

Diagnosis and Treatment
Treatment of these conditions can be a challenge. The demand on physicians to come up with an exact diagnosis has led to excessive diagnostic testing, and in many cases, over-aggressive treatment. Technologic advancements in imaging studies, such as magnetic resonance imaging (MRI) and computerized tomography (CT), have helped assess the severity and nature of injuries. They can rule out “red flag” pathologies or show when surgical intervention is needed. However, these advancements have not been without their problems. Research supports significant false positive rates for some types of imaging studies. Chasing the structural cause of back and neck pain has not only led to the inappropriate use of imaging studies but may have contributed to the labeling of patients as being damaged. This results in interference with reaching full recovery. 
There is no single, simple solution to individual conditions. Assessment of posture, followed by specific exercises can reeducate muscles and improve movement patterns. Chiropractic and osteopathic physicians, physical therapists, exercise physiologists and other movement specialists can give recommendations and prescriptions for change. 
If general exercise programs offset the negative effects of poor environmental adaptation, we probably would not be writing this article. Active duty military members, as well as many of their civilian counterparts, undergo rigorous physical training. Naval Operational Fitness and Fueling System (NOFFS), P90X, Insanity Workout, and various “boot camps” found at many fitness centers and gyms all focus on strength and conditioning, but too little on flexibility. 
Here’s your plan of action!
Incorporating a few foundational stretches and exercises into your daily routine should help start you on the road to improved function. 

Warning:
The following stretches and exercises have been chosen as a starting point to help provide relief, as well as spare the spine from further injury. They are examples of commonly prescribed exercises, but may not be for everyone. Graded progression and results will vary from person to person. If you have adverse reactions to any of these, stop the activity and seek the advice of a clinician. Likewise, if it seems these do not target your area of complaint, a clinician familiar with therapeutic exercise techniques should be able to evaluate your form and make appropriate corrections. 
STRETCHES:
The goal of the stretches is to introduce aviators to movements that may be used before and after flights to keep them pain free. The Iliopsoas/Psoas and Seated Piriformis Stretches are static stretches, not meant to be ballistic. Best results will be obtained when the athlete is warmed up, at the end of a workout. It will also help provide relief to muscle tension/spasm if done periodically throughout the day, as well as just prior to and following long flights.

Iliopsoas/Psoas Stretch

Correct: Head over shoulders, shoulders over the hips, knee over the ankle. Hold for 20-30 seconds. Change sides, repeat 3-5 times.                                    
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Incorrect: Anterior lean of upper body, knee shifts past toes.
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Seated Piriformis Stretch
Correct: Lumbar neutral, head over shoulders, shoulders over the hips. Hold for 20-30 seconds. Change legs, repeat 3-5 times.
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Incorrect: Anterior head/neck shift, lumbar flexion, shoulders rolled
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Open Chest Sequence

This stretch activates the muscles of stabilization of the scapula, stretches the chest muscles, and decreases resistance in the complex shoulder joints. 

Start with the arms/shoulders fully extended. Gently bring them back toward the body by squeezing the shoulder blades together. Next, bring the upper arms back so they are in line with the shoulders, keeping the elbows at 90 degrees. Maintain the elbows at shoulder height while rotating the arms posterior till the forearms are pointing up. Keeping the shoulder blades squeezed, gently extend the elbows, lowering the arms to the side. Repeat 3 times. 
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EXERCISES:

Wall Squats
Wall Squats are good training for appropriate movement patterns when having to squat- a movement we don’t do nearly enough. The goal is to keep the knees over the shoelaces, hinge the hips posterior, and keep a slight curve forward in the lumbar spine (lumbar neutral). As you squat more deeply, the hips should continue to move back with the knees staying over the feet. If the hip capsules are tight, you will start compensating by shifting the knees forward, which results in a shift of the center of gravity. This will cause loss of lumbar neutral and deactivation of the core supporting musculature. 
Correct:  Lumbar neutral, hips hinge posterior, chest up, wide stance (at least shoulder width), feet flat, knees over the feet, engaged core. Start upright, squat until knees start to shift anterior or pelvis rolls posterior (causing lumbar spine to straighten), return to starting position. Keep hands in contact with wall.
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Incorrect: Narrow stance, straight spine, heels off floor, knees anterior of toes disengaged core
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Curl Ups

The motion of the Curl Up takes place more in the thoracic spine (middle back) - not the cervical (neck) or lumbars (low back). The exercise is more of a challenge if you raise the elbows off the table. Once the abdominals are braced (like preparing to take a blow to the stomach), curl up and hold for 5-8 seconds before lowering. Be sure to breath deep throughout the entire exercise. 
Correct:  One knee up, the other leg straight, hands under small of back, exhale to activate diaphragm (keep engaged but breathe normal), engage obliques, tuck chin to chest, curl up and down with smooth controlled movements. Shoulders should not touch mat during the exercise. At lowest point, shoulder blades should be 4-6 inches from floor. Perform as many as possible while keeping good form. Switch knees half way through the exercise. 
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Side Planks on the Knees

Side Planks can be performed on the knees or with the legs straight and feet on the table. It is best to start with doing the plank on your knees. When your form is perfected and endurance is sufficient, move to a full-length plank. This exercise targets the lateral and abdominal muscles. Movement from a rested position to the full plank should replicate a squat. The hips will move from extension to neutral. This is a far superior exercise when compared to twisting sit-ups. It has increased muscle activation, low spine load, and groove stabilizing patterns, which will carry over to upright activities. 

Correct:  Head, shoulders, hips, knees in line. Ensure that your hips are forward as the normal habit is to have them shifted rearward. Raise hips toward ceiling to activate down-side obliques. Hold in up position for up to 60 seconds. If fatigue sets in, lower to resting position. Repeat 3 times.
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Bird Dog

The posterior core muscles (lumbar extensors), are conditioned with this exercise. Holding the Bird Dog position for 6-9 seconds, with abdominal muscles braced, will provide for best results. Adding more repetitions, rather than increasing holding time, will increase endurance. 
Start with the hands under the shoulders, knees under the hips, lumbar spine in neutral. Extend one leg and the opposite arm. Hold for 6-9 seconds then lower the hand and knee, sweeping the floor with them. Raise them again for further repetitions. Do not progress to fatigue. Stop and take a short (10-15 seconds) break before starting on the opposite side. 
[image: image23.jpg]


 [image: image24.jpg]



Special thanks to the following persons who were invaluable in producing this article:
Ltjg. N. D. Noakes, MSC
AOAN James Micah Sather
Hannah R. Sather
LCdr. Sather is the Assistant Director of Training, MSC and HM Training Programs

NMOTC Command High Risk Training Safety Officer at Naval Aerospace Medical Institute.  Dr. Lillie is a Chiropractic Physician at NBHC NATTC.
1

