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SUMMARY

The aeromedical evaluation and selection process for entering Military Academies is critical from many perspectives, but even more for those who wants to pursue a military career as a pilot. An increasing number of females applied for a military career including the objective of being a pilot. MATERIAL AND METHODS. In this paper we present our experience for the last 6 years, with a total of 3039 exams (2823 males and 216 females), trying to identify the main reasons for disqualification of females candidates applied for the selection processes in our Armed Forces. RESULTS.  Except in the evaluation of anthropometrics we have no differences in the current requirements. 

INTRODUCTION

The aeromedical evaluation and selection process for entering Military Academies is critical from many perspectives, and especially for those who wants to pursue a military career as a pilot. An increasing number of females applied for a military career including the objective of being a pilot.

With the increasing involvement of women in military aviation, questions concerning gender differences in the cockpit are extremely relevant. Although there are several studies about this, it is not clear if gender differences might lead to identify organic or clinical reasons that we will considerer not compatible with the requirements established for flying duties, other that those related to the gynaecological system.

A review of the current data published showed limited information in relation to disqualifying reasons to be found in females who apply for pilot training.

Lack of candidates for military academies is a real problem and some data showed that for certain services the number of candidates is decreasing mainly by the proportion corresponding to males, but female applicants are slightly in an increasing rate.

We considered very relevant to find out, what medical reasons were found during the physical exam performed for selection of candidates. 

In this paper we present our experience for the last 6 years, trying to identify the main reasons for disqualification of females candidates applied for the selection processes in our Armed Forces. Procedure is established to differentiate four categories: Fit for Air Force Academy, Fit for Navy & Army Academy, Fit for Army Academy and Not Fit.  We have no evidence of similar data already published in the current literature.

MATERIAL & METHODS

We have reviewed all physical exams and results corresponding to a period between 2002 and 2007 (6 years), with a total of 3039 exams. We have considered all cases of disqualification by separating males and females candidates.

Data corresponding to sex, age, weight, height and reason for rejection were included in a database and analyzed with the SPSS version 11.0 statistical package (under Microsoft Windows). We carry out a descriptive study of the variables using the Kolmogorov-Smirnov test to determine the adjustment to the normal of the quantitative variables. We have calculated mean and standard deviation by the quantitative variables and proportions for the qualitative ones. We have used the Chi2 test for the comparison of proportions. A chance of probability of p≤ 0.05 was accepted as critical for statistical significance. 

RESULTS

A total of 2823 males and 216 females were analyzed. The mean age of males were 20. 3 (± 1.3) and the mean age of females were 19.3 (± 1.7)

Taking into account that the psychophysical requirements are different for each military academy (air force, navy and army) the results of the medical evaluations were divided into four categories, that is, Fit for Air Force, Fit for Navy, Fit for Army and Not Fit. The global results of these medical exams are showed in table 1. 

	
	FIT FOR AIR ACADEMY
	FIT FOR NAVY  ACADEMY
	FIT FOR ARMY

ACADEMY
	NOT FIT
	TOTAL

	MALES 
	1291

(45.7%)
	686

(24.3%)
	658

(23.3%)
	188

(6.5%)
	2823

	FEMALES
	76

(35.2%)
	76

(35.2%)
	52

(24.1%)
	12

(5.6%)
	216


Table 1. Results of the medical evaluation divided into categories

We have divided the causes for rejection in different areas, related to every system examined. 

The causes of disqualification in each medical area for the group of males and females are as follow:

Ophthalmology/visual apparatus: 

We found a total of 1573 (55.72%) males and a total of 115 (53.24%) females with visual compromise out of the current requirements.
Figure 1 shows the main ophthalmologic problems found in the applicants belongs to both groups. 
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Fig 1. Ophthalmologic causes of rejection in both groups

Anthropometric/Ergonomics: 
We obtained a total percentage of females excluded for any anthropometric reason higher than men. That is, 27.7% of females were excluded of flying duties for any anthropometric cause against 1.8% of males. 

In the figure 2 we can observe the most frequent causes of rejection in this area. 
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Fig 2. Anthropometrics causes of disqualification in both groups

ENT:

The only othorrinolaringologycal cause of rejection that we found in both groups was the hypoacusia. We found 45 cases in men (1.6%) and 4 cases in females (1.9%)

Orthopaedics:

We found 3 cases of scoliosis in men (0.10%) and 2 cases in females (0.9%)

Cardiology: 
In our study we did no find any cardiologic disturbances in females. In males we found 8 cases of right bundle block (0.3%) and 3 cases of WPW (0.1%). 

Psiquiatry: 

We only found 1 case (anxiety disorder) in the male group (0.1%) and 1 case (personality disorder) in the female group (0.45%)

Metabolic Disorders (Diabetes):

We found 6 cases in males (0.2%) and 1 case in females (0.45%). 

Gynaecology: 

In this specific medical area of women we only found 1 case of gynaecological disturbance included in the causes of disqualification (ovaric cyst).

Other systems: 

We did not find any other medical disturbance in the group of females. In the group of males we found problems included in the causes of rejection in some medical areas but in a percentage less than 0.1%. Theses findings were: Crohn disease, hepatitis, asthma, hematury, thrombocytopenia, deep venous disorders.

On the other hand, we analysed the main causes of rejection in the group of males and females, that is, ophthalmologic and anthropometric disturbances. 

As we show in table 2, when we compared ophthalmology problems in males and females we only obtained a statistical significance in the following variables: disturbances of the chromatic vision, and corneal flatness. 

	
	CHROMATIC VISION


	
	

	
	NO
	YES
	TOTAL
	P

	MALES
	2670

(94.6%)
	153

(5.4%)
	2823
	P= 0.000

	FEMALES
	215

(99.5%)
	1

(0.5%)
	216
	

	
	CORNEAL FLATNESS


	
	

	
	NO
	YES
	TOTAL
	

	MALES
	2773

(98.2%)
	50

(1.8%)
	2823
	P=0.049

	FEMALES
	216

(100%)
	
	216
	


Table2. Statistical significance in ophthalmology disturbances

We found that disturbance in the chromatic vision is a cause of rejection for flying duties higher in men (p= 0,000) than in women, and corneal flatness only is a cause of rejection in men (p=0,049). 

In relation to anthropometric variables we found that the underweight is a cause of disqualification higher in women (p=0,000) than in men. (table 3)

	
	UNDERWEIGHT


	
	

	
	NO
	YES
	TOTAL
	

	MALES
	2785

(98.7%)
	38

(1.3%)
	2823
	P= 0.000

	FEMALES
	156

(72.2%)
	60

(27.8%)
	216
	


Table3. Statistical significance in anthropometric disturbances

We did not a statistical significant in the rest of the variables including in the database when we analysed both groups. 

DISCUSSION

Selection process for flying duties makes no differences related to the type of aircraft that candidates will fly along her military career. Nowadays during the mandatory basic/advance pilot training, pilot must perform in jet aircraft which incorporate ejection seat. That implies specific requirements related to minimum weight and ergonomic factors that it should be taken into account in the selection process. 

In this sense, it seems that the key factor for rejection in females is related to anthropometric minimum requirements, any other findings females are under the same rate of rejection than males or perform better such is the case of the evaluation of visual requirements, such chromatic disturbances and corneal flatness. 

We have observed in women absence of corneal flatness, measured by corneal topography, only cases associates to refractive surgery. It means no use of contact lenses to induce a better correction and improvement of visual acuity in this group.

Other physical capabilities should be equal in male and females. Physiological changes such menstrual hormonal cycle or pregnancy were not considered in this study. Physical requirements do not allow pregnancy at the time of the exam. We have paid special attention to gynaecological problems in all females candidates. We observed surprisingly that findings were very limited, almost absent (only 1 case), and it was no a significant cause of disqualification in females. 

CONCLUSIONS

The requirements established and diagnostic tools used for selection played a definitive role. 

Except in the evaluation of anthropometrics we have no differences in the current requirements and females perform are equally or better in all reasons for rejection. The major reason for disqualification of candidates (males and females) is visual problems and we found a lesser number of females rejected in this category than males.
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