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R E S E A R C H  A R T I C L E

     I
n the Western world, spinal pain, i.e., pain from the lower 

back and neck, is among the most costly and disabling med-

ical conditions. Th e lifetime prevalence of spinal pain has 

been reported as high as 54 – 80%. Low back pain (LBP) and 

neck pain with a prevalence of 23% and 15% are the main loca-

tions of spinal pain.  14   Neck and LBP conditions are linked to 

psychosocial factors where job autonomy and satisfaction are 

the most infl uential,  13   but also work-related physical factors 

might provoke such pain.  12   

 Among helicopter pilots, low back  12   and neck pain  10   are 

reported to be more frequent than in the general population. 

Prevalence of LBP in the adult population in Canada and 

America is 18% and 26% and worldwide among helicopter 

pilots is 61 – 80%. Accordingly the point prevalence of neck pain 

among the adult population in Canada and the United States is 

15% and 14%, and is reported to be 29% among Australian heli-

copter pilots.  10   Th e frequency of pain and the symptomatic pre-

sentations of pain patterns seem related to fl ight hours per day, 

exposure of total hours fl own, and fl ying experience in years.  9 , 18   

In addition, ergonomic issues in the cockpit, along with whole 

body vibration exposure, duration more than magnitude, of 

the airframes, as well as posture during fl ight, are suggested as 

explanatory factors.  2 , 7 , 12   In addition, individual physical fac-

tors such as BMI  25   and physical height may be infl uential.  16   

 A previous study showed that 72% of army helicopter 

pilots suff ered from LBP during and aft er fl ight, but only 10% 

reported the pain to last beyond 48 h aft er landing.  23   Chronic 

pain is usually defi ned to last beyond 3-6 mo.  14   Studies involving 
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    OBJECTIVE:   The aim of this study was to provide information on the occurrence of spinal pain, i.e., low back and neck pain, among 

commercial helicopter pilots, along with possible associations between pain and anthropometric and demographic 

factors and fl ying exposure. 

   METHODS:   Data were collected through a subjective and retrospective survey among all the 313 (294 men, 19 women) full-time 

pilots employed by two helicopter companies. A questionnaire was used to assess the extent of spinal complaints in a 

transient and recurrent pain pattern along with information on physical activities, occupational fl ying experience, and 

airframes. 

   RESULTS:   The survey had 207 responders (194 men, 13 women). The pilots had extensive fl ying experience. Spinal pain was 

reported by 67%. Flying-related transient pain was reported among 50%, whereas recurrent spinal pain, not necessarily 

associated with fl ying, was reported by 52%. Women experienced more pain, but sample size prevented further 

conclusions. Male pilots reporting any spinal pain fl ew signifi cantly more hours last year (median 500 h, IQR 400 – 650) 

versus men with no pain (median 445 h, IQR 300 – 550). Male pilots with transient or recurrent spinal pain did not diff er 

from nonaff ected male colleagues in the measured parameters. 

   CONCLUSION:   Spinal pain is a frequent problem among male and female commercial helicopter pilots. For men, no signifi cant 

associations were revealed for transient or recurrent spinal pain with age, fl ying experience in years, total hours, annual 

fl ying time, type of aircraft, or anthropometric factors except for any spinal pain related to hours fl own in the last year.   
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helicopter pilots, however, seldom defi ne how chronic com-

plaints were diagnosed aside from describing it as unrelieved by 

cessation of fl ying,  6   exhibiting radicular features, or lasting for 

more than 2 wk.  2   According to the Guidelines from the Naval 

Aerospace Medical Institute, military pilots are grounded if 

pain is not alleviated within 10 d of medical treatment.  19   Simi-

larly, a study showed that 57% of helicopter pilots reported pain 

during flights, with 3% still having complaints 48 h later.  5   

These complaints may represent a risk factor for the develop-

ment of chronic pain and a potential risk for sick leave and early 

retirement.  2   It may also aff ect fl ying performance.  7   

 Findings from previous studies regarding the prevalence of 

chronic recurrent pain among helicopter pilots are not clear. 

One study reported that 24% of civilian pilots and 12% of mili-

tary pilots experienced spinal pain episodes lasting more than 

1 mo.  3   A Norwegian study reported that 4 of 39 pilots had 

pain duration longer than 2 d.  9   In one study, 25% of the pilots 

reported pain  “ at least once a week, ”  indicating some chronicity 

or recurrent pain patterns.  25   Most studies of occurrence and 

factors related to spinal pain in rotary wing aircrew involves 

military populations with a relatively low number of sorties, 

low number of total and annual fl ying hours, and a low number 

of years of fl ying experience.  2 , 19 , 25   Commercial and civilian 

helicopter pilots servicing off shore industries oft en have more 

sorties, more frequently, and with longer durations than mili-

tary pilots.  6   

 A small explorative study of commercial helicopter trans-

portations involving 22 male pilots in the North Sea out of 

Aberdeen, UK, reported a 12-fold increase in LBP and a dou-

bling of headaches aft er 4-5 daily trips to service North Sea oil 

rigs. Factors claimed to infl uence these fi ndings were duration 

of fl ying trips, vibration exposure, and thermal variations in 

cockpit and weather conditions, with turbulence over the rig 

at the landing site.  6   Airframes involved in this study were 

the Aerospatiale Tiger, Bell 214ST, and Boeing Vertol BV234. 

To obtain more information on issues related to spinal com-

plaints among commercial pilots, we have examined the fre-

quency and associated demographic factors of subjective spinal 

pain among civilian helicopter pilots operating at oil installa-

tions in Norway.  

 METHODS  

    Subjects 

 Study subjects were recruited among all the 313 pilots (294 

men, 19 women) full-time employed and actively working from 

the two largest commercial helicopter companies in Norway, 

Bristow Norway and Canadian Holding Company. Th e two 

companies are located at fi ve bases from Stavanger in the south 

to Hammerfest in the north. Th e invitation package included 

information on the study, an informed consent sheet, a ques-

tionnaire about subjective spinal pain, i.e., neck and LBP, and a 

prepaid self-addressed return envelope to the research group. 

Data were collected during March-June 2013. Western Norway 

Regional Committee for Medical and Health Research Ethics 

approved the study protocol (REK Vest 2010/2254). In total 242 

(227 men, 15 women) (77%) of 313 pilots returned the ques-

tionnaires and consented to participate in the study. 

 In the period from October 2012 until August 2013 the air-

frame EC225 was grounded worldwide due to technical diffi  -

culties and pilots operating this aircraft  were excluded due to 

lack of normal expected fl ying hours. We also excluded newly 

employed pilots with zero fl ying time in large helicopters. Th us, 

207 (194 men, 13 women) pilots were included in this study. 

 Spinal pain is related to the vertebral column and its adjoin-

ing parts and, in this study, specifi cally in the neck and low 

back. Several studies  2 , 5 , 7   defi ne spinal back pain among heli-

copter pilots as transient and chronic. Transient pain, related to 

fl ying exposure, is characterized as temporary, dull, and nonra-

diating in nature. Th is pain has onset during fl ying and ceases 

some time aft er fl ying. Chronic pain is more radiating in nature 

and not necessarily related to fl ying. In this study we applied de 

Vet's  4   defi nition of recurrent pain, not restricting it to low back 

only, by asking about two or more episodes of spinal pain, last-

ing for more than 24 h, during the last 12 mo, preceded and 

followed by at least 1 pain-free month. 

 Canadian Holding Company operates with three large type 

helicopters: the Eurocopter AS 332 L/L2 Superpuma, the Euro-

copter EC 225 Airbus, and the Sikorsky S92. Bristow Norway 

operates two types: the Eurocopter EC 225 Airbus and the 

Sikorsky S92. Large helicopters have 2 pilots, carry 18 passen-

gers or more, and are equipped with 4 or 5 rotor blades. Medium 

and small sized helicopters may have 1 or 2 crewmembers, car-

rying from 0 to 13 people, and have 2-4 blades. Th is study, due 

to the grounding of the EC225, only involves the two air-

frames, AS332 and S92. Neither of these airframes [AS332 

and S92 (with six anti vibration generators)] exceeds the Euro-

pean Directives action levels for safety regarding whole body 

vibration exposure during an 8-h working day.  11     

 Questionnaires 

 Th e questionnaires on personal experience of spinal pain 

included information on age, sex, height, weight, name of 

commercial company, and base location. Questions related 

to fl ying comprised: years of fl ying experience, total number 

of flying hours in helicopter, type or types of helicopters 

presently operated, number of flying hours in  “ large ”  off-

shore-helicopters, and hours fl own in the last year. Th e survey 

comprised questions regarding physical activity, such as type 

of exercise programs of more than 30 min duration, frequen-

cies of workouts per week, and any participation in organized 

training with description of type. In addition, questions of 

specifi c, specially designed exercises for neck and/or low back 

were included. 

 Questions regarding occurrence of spinal pain (neck and/or 

low back) included if the pilots, regardless of fl ight duration, 1) 

were bothered with spinal pain during at least one of three 

sorties during the last month, and 2) if the pilots over the last 

12 mo had experienced at least two episodes of spinal pain of 

at least 24 h duration preceded and followed by at least 1 pain-

free month.  4     
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 Procedures 

 Utilization of the internal postal service of the two companies 

secured the delivery and distribution of the questionnaires with 

an invitation to participate to all 313 pilots (294 men and 19 

women). Although the combined workforces in the two com-

panies are multinational, they were all able to read, understand, 

and answer the questionnaires. Th e pilots' personal medical 

records were not available to the research group, nor did we 

have any information regarding pregnancy status at the time of 

the survey. Th e pilots in this study were not using night vision 

goggles.   

 Statistical Analysis 

 All statistical analysis was performed in IBM SPSS Statistics 

version 22. Descriptive statistics of clinical and demographic 

factors are presented as means and SDs for symmetrically 

distributed continuous variables, as medians and interquartile 

ranges for skewed continuous variables, and as numbers and 

percentages for categorical variables. Furthermore, compari-

sons of the same factors between pilots with/without pain were 

performed using Student's  t -tests (with Welch correction for 

heteroscedasticity when appropriate), Mann-Whitney non-

parametric tests, and Pearson Chi-square tests, respectively. Th e 

occurrence of pain within various groups of pilots is presented 

in bar charts, including 95% confi dence intervals for the esti-

mated proportions. A  P -value  �  0.05 was considered statisti-

cally signifi cant.     

 RESULTS 

 Th e study includes 207 pilots (194 men, 13 women).     Table I   

shows that the study population had a mean age of 40.6 yr. 

Combined they have 1.25 million fl ying hours ranging from 

1000 to 24,500 h in helicopters. They also have more than 

850,000 h in large types of personnel transporting helicopters. 

Furthermore, 92% of the helicopter pilots were physically active 

and 178 were doing at least two workouts per week of more 

than 30 min duration. As many as 41% of the pilots were doing 

specifi c low back exercises. Only 11% were doing specifi c exer-

cises for the neck region.     

 Th ere were 103 pilots (50%) (95 men, 8 women) who com-

plained of transient spinal pain in at least 1 of 3 sorties last 

month. There were 107 (52%) (97 men, 10 women) who 

reported having experienced two or more episodes of recurrent 

spinal pain over the last year. Among all pilots, 35% suff ered 

from both a transient and recurrent pain pattern. A mere 33% 

reported no spinal pain. Th e women were younger than the 

men [mean age 34.2 vs 41.0 yr,  t (18.597)  5  4.97  P   ,  0.001], had 

less fl ying experience (median total hours 3000 vs. 5450, U  5  

633,  P   5  0.003), and had more spinal pain in general [92% vs. 

65% any pain,  x  2 (1)  5  4.104,  P   5  0.043]. 

     Table II   shows clinical and demographic characteristics of 

male pilots with and without transient, recurrent, or any spinal 

pain. Th e number and power of the data prevented a similar 

table for female pilots. As can be seen from  Table II , male pilots 

with spinal complaints are mostly similar to those without. 

Mean diff erence in age was  2 1.3 yr (95% confi dence interval 

from  2 4.0 to 1.4) between pilots with vs. without spinal pain. 

Correspondingly, mean difference in height was 1.4 cm 

( 2 0.4 to 3.1), in weight  2 1.7 kg ( 2 4.0 to 2.8), and in BMI 

 2 0.6 kg · m  2 2  ( 2 1.4 to 0.3). None of these diff erences were 

rendered statistically signifi cant and, deeming by the confi -

dence intervals, none of the anthropometrical factors are 

important in predicting who suff ers from spinal pain.     

 Regarding fl ight related factors, such as years, hours, and 

airframe, male pilots with transient or recurrent spinal pain did 

not diff er signifi cantly from the nonaff ected pilots. Th e pain 

free pilots had more fl ying experience than those with spinal 

pain, but not signifi cantly so. In contrast, pilots with any spinal 

pain flew more hours last year (median hours 500 vs. 445, 

U  5  3366.5,  P   5  0.014 ).      Fig. 1  ,     Fig. 2   , and     Fig. 3   illustrate 

these fi ndings further for physical height, fl ying hours in the 

last year, and total fl ying hours.               

 DISCUSSION 

 Th is study suggests that recurrent and transient spinal pain are 

frequent among commercial helicopter pilots. We have exam-

ined several factors suggested to contribute to the increased fre-

quency of spinal complaints among pilots. However, among the 

male pilots, we could not fi nd any pilot-related factors or fl y-

ing exposure, including airframes, which were associated with 

recurrent or transient spinal pain. The only association we 

found was between any spinal pain and fl ying hours during the 

last year. Concerning female helicopter pilots, we cannot draw 

such conclusions due to the small sample size. Our fi ndings 

may have implications for development of strategies to reduce 

these complaints. 

 Spinal pain is a major public health problem. Previous stud-

ies have shown that helicopter pilots have more such complaints 

than the general population.  2 , 10 , 12   Th is includes both transient 

pain related to piloting and spinal pain in general. Transient 

pain, primarily thought to be a temporary occupational dis-

tress, and in this study defi ned as pain on at least one of three 

sorties last month, was reported by 50% of the pilots. Taken 

together, this study and previous reports underline that tran-

sient spinal pain is a major complaint both among military and 

civilian helicopter pilots. 

 In this study, we did not regard chronic spinal pain to be 

relevant for these actively working pilots. Still, we wanted to 

examine the frequency of spinal complaints beyond transient 

pain and chose to include information on recurrent pain as 

defi ned by de Vet.  4   Th e prevalence of chronic recurrent pain 

among pilots is not clear. In this study of commercial pilots, 

52% experienced a recurrent spinal pain pattern as defi ned by 

having at least two or more episodes of spinal pain during the 

last 12 mo preceded and followed by one pain-free month. 

Th us, it seems that recurrence and chronicity is more dominant 

among civilian pilots than in their military counterparts. Th is 

may be caused by the fact that civilian pilots generally are older, 
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have longer experience in fl ying years, and have more sorties or 

a higher number of total fl ying hours.  2 , 3   

 Over the years several factors have been suggested and 

investigated to uncover the cause for the increased frequency of 

spinal pain among rotary air wing crew. Helicopter-related fac-

tors such as total fl ying hours, type of airframe, whole body 

vibration, ergonomic construction of the cockpit, design of 

crew seats with adjustments options and upholstery, as well as 

body-mounted equipment have been suggested. Pilot-related 

factors such as age, height, and BMI have also been investigated. 

Data regarding female pilots warrants further studies. 

 In this study, as in line with most other studies, we found 

that pilot-related factors, like height, weight, or BMI, in male 

pilots only, did not relate to the occurrence of spinal pain.  2   One 

previous study indicated BMI  25   as a signifi cant fi nding while 

others did not fi nd this association.  2   A study involving 554 U.S. 

Navy rotary wing pilots reported an association between in-

fl ight LBP and physical height above 180 cm.  16   Th e present 

study suggests that physical height is not a strong predictor for 

spinal pain in general. 

 An association between fl ying hours and spinal pain has 

been reported in several studies.  2 , 9 , 16   In this study, we found a 

signifi cant association between any form of spinal pain and fl y-

ing hours last year. We did not fi nd any other factors explain-

ing spinal pain in male pilots as such. Male pilots with or 

without transient or recurrent spinal pain reported no diff er-

ences regarding total experience in fl ying years, total fl ying 

hours, hours fl own in the last year, annual fl ying time, or fl ying 

time per day. Nor were there any diff erences in fi ndings related 

 Table I.        Demographic and Clinical Data for Helicopter Pilots Participating in the Study.  

  ALL PILOTS ( N   5  207) MEN ( N   5  194) WOMEN ( N   5  13)  

  Anthropometry, mean (SD)  

    Age 40.6 (8.5) 41.0 (8.6) 34.2 (4.5) 

    Height, cm 180 (6.8) 181 (5.9) 167 (4.5) 

    Weight, kg 83.4 (11.7) 84.6 (10.7) 64.9 (11.0) 

    BMI 25.6 (2.8) 25.8 (2.7) 23.4 (4.2) 

 Flying experience, median (IQR)  

    Years 13.0 (8.0, 20.0) 14 (8.0, 20.0) 9.0 (6.0, 12.0) 

    Total hours 5000 (3300, 8000) 5450 (3300, 8000) 3000 (2165, 4150) 

    Total hours in large helicopter 3100 (1900, 6000) 3200 (1975, 6000) 2300 (1300, 3550) 

    Hours last year 500 (350, 630) 500 (371, 630) 400 (200, 600) 

    Mean annual fl ying hours 391 (325, 480) 400 (329, 489) 333 (285, 409) 

 Airframe operated  

    AS 332 L/L2 42 (20%) 39 (20%) 3 (23%) 

    S-92 165 (80%) 155 (80%) 10 (77%) 

 Physical activity  

    Regular physical activity 190 (92%) 179 (92%) 11 (85%) 

    Low back exercises 85 (41%) 80 (41%) 5 (39%) 

    Neck exercises 23 (11%) 22 (11%) 1 (8%) 

 Spinal pain  

    Transient spinal pain 103 (50%) 95 (49%) 8 (62%) 

    Recurrent spinal pain 107 (52%) 97 (50%) 10 (77%) 

    Both 72 (35%) 66 (34%) 6 (46%) 

    Any 138 (67%) 126 (65%) 12 (92%)  

   Results given as counts (percentages) unless otherwise stated.  N   5  207.  

  Airframes; Eurocopter AS332L/L2 Superpuma and Sikorsky S-92 are large personnel transporting helicopters carrying 18-19 

passengers and a crew of 2 pilots. Bristow Norway does not operate the AS332L/L2. Transient pain: spinal pain in at least one of three 

sorties in the last month. Recurrent pain: at least two episodes of spinal pain of 24 h duration, preceded and followed by 1 pain-free 

month. IQR  5  Interquartile ranges.   

to the two involved airframes. 

In analyzing only male helicopter 

pilots with more than 15 yr in the 

cockpit, 49/78 (63%) experienced 

pain, on par with 77/116 pilots 

(66%) with less or equal number 

of fl ying years ( P   5  0.610). Also, 

in considering pilots with more 

than 6000 total flying hours, 

49/79 (62%) experienced pain, 

as were 77/115 (67%) pilots with 

equivalent or fewer total fl ying 

hours ( P   5  0.479). 

 Whole body vibration, linked 

to total flying hours, has been 

suggested as a cause of spinal 

pain.  2 , 12   Recent studies  8 , 11   ques-

tion this relationship. In addi-

tion, modern aircraft  have lower 

degrees of vibration in both fre-

quency and amplitude.  7   Sitting 

position on its own is in general 

not associated with the develop-

ment of occupational LBP, and 

neither is prolonged sedentary 

sitting.  12   Awkward, nonsedentary 

sitting, especially during fl ights, 

could be contributory.  7 , 12 , 18   However, today's autopilot systems 

permit a less rigid posture in piloting during cruising time. 

 Still, the eff ects of sitting in a constrained, restricted, and less 

ergonomically favorable working environment are not clear.  7 , 9   

Th e mandatory body-mounted gear for survival and safety adds 

to the limitations in variation and adaptation during sitting and 

may also be a contributory factor.  7   Pilot seats are constructed 

for the protection of the pilot, with a high standard for crash-

worthiness, and one study listed the seat as the third most 

important reason for LBP due to insuffi  cient lumbar support 

and thin seat-padding.  19   

 Th ese issues could be relevant for spinal pain, as axial load 

with compression and vertical spinal creep aff ects the viscoelas-

tic intervertebral discs, the passive ligamentous structures of 

the spine,  17   and impairs the sensorimotor control mechanisms 

and thereby reduces the muscle protection of the underlying 

spine.  21   In line with this, U.S. research agencies called in 2011 

for computational models to understand spinal pain for pilots, 

emphasizing inertial and task position stressors such as seating, 

cockpit geometry, and types of equipment.  15   

 In contrast, other studies suggest that strategies to encourage 

the individual pilot to do exercises in order to master the envi-

ronment may be more fruitful.  8 , 18   In the present study, pilots 

had a high regard for physical exercise. However, the training 

seems mostly general instead of focused toward problems 

associated with spinal pain. Whether the pilots in this study 

performed the specifi c neck and back exercises from a general 

health perspective or as part of a preventive or treatment regi-

men is not known. Specially designed exercise programs for 
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military personnel in order to increase endurance and stability 

in the cervical and lumbar spine have been implemented.  10 , 18   

Th is is especially aimed at pilots using night vision goggles and, 

  
 Fig. 1.        Physical height and any spinal pain among male helicopter pilots ( N   5  194). The error bars represent 95% 

confi dence intervals for the proportion of pilots with pain within each height group.    

  
 Fig. 2.        Total fl ying hours and any spinal pain among male helicopter pilots ( N   5  194). The error bars represent 95% 

confi dence intervals for the proportion of pilots with pain within each group of total fl ying hours.    

in particular, to female pilots, 

who are perceived to be more 

susceptible to injury due to diff er-

ences in neck strength and fl ex-

ibility compared to men.  10   The 

results from these studies sug-

gest a shift  in strategies from only 

focusing on the physical working 

environment toward the devel-

opment and implementation of 

focused training programs for 

the spinal structures on a regular 

basis. Th e eff ect of physical con-

ditioning programs to reduce sick 

leave in workers with back pain 

are uncertain. There is a small 

short-term effect ( �  1 yr) for 

chronic pain, but no eff ect aft er 

2-3 yr.  22   Th e eff ects of physical 

training are perishable and must, 

therefore, be performed accord-

ing to principles of periodization, 

progressive overload, and be sus-

tained.  1   One study of workplace 

strength training of the upper 

spinal area adhered to these prin-

ciples for 10 wk and prevented deterioration of work ability 

among manual workers.  24   Graded stabilizing exercises for 

patients still at work seems more eff ective than daily walks.  20   

Th us, focused stabilizing exercises 

for spinal structures, performed 

continuously, may be essential in 

the prevention of transient and 

recurrent spinal pains associated 

with rotary wing piloting. 

 Helicopter pilots are medically 

examined on a frequent basis in 

order to maintain their license 

and are in general considered 

cognitively strong. It is a profes-

sional standard among pilots 

to monitor the number of fl ight 

hours. Yet recall bias may be an 

issue in a retrospective question-

naire based survey. The ques-

tionnaire, which inquired about 

spinal pain in a transient and/or 

recurrent pattern, elicited no 

information regarding pain loca-

tions, individual predisposing 

factors, or occurrence of spinal 

pain prior to, or during, the 

pilot ’ s career at the time of the 

survey. The commercial pilots 

in this study have considerable 

aviation experience in both years 
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and hours and the size of this study implies robustness and 

validity. 

 Th is being a cross-sectional study, there are several limita-

tions to the kind of conclusions that can be drawn from the 

data, e.g., causal inference is prohibited. With a mostly long-

lasting condition like spinal pain, there will be several behav-

ioral patterns that may obscure possible causal relationships: 

for example, pilots with spinal pain may cut down on their fl y-

ing hours, thus obscuring a possible causal eff ect of high num-

ber of fl ying hours on spinal pain. Low back and neck exercises 

may be helpful for preventing or treating spinal pain, and pilots 

with spinal pain may be motivated to do such exercises, but 

possible eff ects cannot be established in a cross-sectional study. 

Furthermore, we only had access to the people working as com-

mercial helicopter pilots at the time of the study. Th ere is a pos-

sibility that spinal pain has forced some pilots to change their 

jobs, i.e., the lifetime incidence of spinal pain among commer-

cial helicopter pilots may be even higher than 67%. 

 Technological improvements of helicopters regarding ergo-

nomics, vibration, seat construction, and adjustment options, 

along with advances in safety and survival equipment, must be 

encouraged. In addition, there are strong indications to intro-

duce targeted exercise programs for spinal structures to reduce 

or prevent spinal pain. Such programs should be tested in ran-

domized trials in order to document a possible reduction of 

complaints among helicopter pilots. 

 Th is study has shown that spinal pain, transient and recur-

rent, is a frequent problem among helicopter pilots with 

  
 Fig. 3.        Flying hours in the last year and any spinal pain among male helicopter pilots ( N   5  194). The error bars repre-

sent 95% confi dence intervals for the proportion of pilots with pain within each group of hours fl own last year.    

implications for personal and 

professional levels. Among the 

male helicopter pilots we could 

not fi nd any signifi cant associa-

tions for transient or recurrent 

spinal pain with age, fl ying expe-

rience in years, total hours, 

annual fl ying time, type of air-

craft , or anthropometric factors 

except for any spinal pain related 

to hours fl own in the last year. 

Concerning female helicopter 

pilots, we cannot draw such con-

clusions due to the small sample 

size. However, we acknowledge 

that female pilots, with less fl ying 

experience in hours and years, 

report higher rates of recurrent 

and transient spinal pain. Th ese 

fi ndings among female pilots 

warrant further research.     
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