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INTRODUCTION
· The word “Gender”, key word in the title of this Human Factor and Medicine symposium, framed the cultural dimension of the meeting. Not all languages have an exact translation, or identical meanings or usage of this word. This semantic issue is really cross cultural: in many languages, a single word is used to translate “gender” and “sex”, like in Turkish, the language of the hosts of this symposium, where “cinsiyet” stands for both “sex” and “gender”. In some languages where you may find a specific word for “gender”, it might not be used in the same way as in some English speaking countries, i.e. differentiating male and female persons, but is used instead for grammatical purpose only, like in French. 
· Mrs Karen D. Davis, from Canada (paper 1) roots the culturally and socially constructed Gender concept in the feminist movement. She also developed the understanding of the concept of Cultural Intelligence, a metacompetency that includes knowledge, cognition, motivation and behaviour, which leads to cultural adaptability. It seems that openness to gender differences could boost Cultural Intelligence, and since we all know that cultural awareness is a key quality for troops deployed in counterinsurgency or complex peace keeping missions conducted in exotic places, then one can extrapolate that by being more aware of gender differences within their culture, troops could be more aware of other cultural differences in a cross-cultural environment. 
· One of the strengths of the Research Technology Organization meetings is the multicultural approach inherent to this NATO organization, and the symposium format usually brings a wide range of cultural diversity. Therefore this symposium with 110 attendees (including 20 women) from 27 nations (NATO, PfP, MD) succeeded in providing the multicultural base from which to grasp this cross cultural issue. Another strength of the RTO lays in the fact that it is a scientific forum and not a political one, and the 13 men and 13 women (this ratio was randomly achieved and not sought by the scientific committee), coming from 14 different countries, to present the results of their scientific work or military experience, were not identified as male or female speakers, but just as speakers. 
1.1 Differences in anthropometry 

· Dr Kathleen Robinette (paper 11)  and Pr Régis Mollard (paper 12), both demonstrated with the use of computed imaging, 3 dimensional models, and dozens of measures that from an anthropometric point of view, men and women do not share any similarities. Even when size and weight are close, which was the case in some of the multiethnic military population they evaluated, male and female body proportions are different. This difference explain why many types of equipment, including parachute harness, flight suit, anti G suit, head and face protective gear need to be more specifically tailored to women’s proportions when worn by female operators, if not, this poor fit will lead at the minimum to discomfort or to inefficacy. Anthropo-ergonomy applied early on in the design of such equipment could solve this operational problem.

· LtCol Francisco Rios (paper 6) also illustrated this issue with the example of some Spanish female aviation candidates who were physically disqualified due to body weight which was under the minimum required for optimal functioning of an ejection seat. The solution technically is reachable, but as with the design of adapted garments to female anthropometric, such adaptation of all ejection seats to accommodate a wider range of pilot weight will be costly, and the decision makers must be aware of and ready to bear that extra cost. In any case a compromise has to be discussed: financial cost of adaptation of the equipment versus political cost of not being able to integrate female military personnel in a given specialty due to performance decrements  related to poorly fitting equipment.
1.2 Differences in physical qualification

· Both in Spain (LtCol Francisco Rios, paper 6) and in Germany (Col Hans-Dieter Marwinski, paper 8) the number of female applicants for aviation candidate school are low, and among the ones who are rejected on the basis of physical suitability, refraction abnormality is the most prevalent reason they are declared unfit, like their male colleagues. Women specific pathology is extremely rarely the disqualifying factor. Therefore as mentioned earlier, women’s anthropometrics is the main Gender difference in physical disqualification for Spanish Armed Forces flying duties with 28% for women candidates versus 2% for men.
1.3 Differences in physical capabilities

· Military skills are not gender related, as stated by Maj Gen Gale S. Pollock (Key Note 1), but performance can be gender related as presented in the following studies.

· Ms Rachel Izard (paper 7) and Ms Victoria L. Richmond (paper 9), shared their experience in the “Gender Fair Training”. This program, allows British Army recruits to be trained initially within each gender group, at a pace more adapted to the initial fitness of male or female recruits. The goal was to maximise the number of recruits completing initial training by minimising medical attrition associated with training injuries, as well as to optimize the training benefits. LtCol Daniel S. Moran (paper 13) had  the same approach in the Israeli Defense Force, and showed the same type of positive results with reduced rates of stress fractures, but like in the British Army, the training did not reduce the gender performance gap. Men at the end of the training had still 36% higher aerobic and 30% higher anaerobic fitness.
· LtCol Rachel K. Evans (paper 21) also reported more stress fractures in US Army females recruit during training and identified men/women differences in bone structure, mineral density and metabolism. Precise mechanisms of these differences are still to be determined.
· These converging methods of training which tailor the harshness of the initial basic physical military training to the actual physical fitness of the recruits by using single sex platoons, proved to be efficient in Great Britain and Israel. But if they were able to reduce the number of stress fractures and medically discharge recruits they did not fill the fitness gap observed between men and women, before and after training. How should this difference in physical capabilities be addressed? A way to take this fitness gap into account is to evaluate some military relevant tasks.
1.4 Differences in military relevant capabilities

· Mr Heinrich W. Nolte from South Africa (paper 14) brought to our attention a simple but efficient method to evaluate some military relevant capabilities and select operators based on post profiles. Driven by the observation of the poor anthropo- ergonomic adaptation of some military equipments produced abroad for operators with different anthropomorphic characteristics than their South African National Defence Force Soldiers, they built a biomechanical model representative of their male and female soldiers. They noticed gender differences in strength, with male soldiers showing 50 to 80 % more strength than female soldiers. As en example, they analyzed the ergonomic requirements for an armour crew and found out that more men than women were physically disqualified to operate this equipment. Indeed, more male soldiers than female soldiers complied with the strength requirements, but much more women than men fit into the confined environment of the armour vehicle, men being too tall.
· Another speaker, Dr Thomas Hölzl from Austria (paper 15) had the same pragmatic approach by focusing on representative military tasks. In the Austrian Armed Forces, his team tested male and female soldiers on some standardized military tasks, including lifting cases of ammunition, carrying a casualty on a stretcher, marching with a loaded back pack. On these tasks, women underperformed compared to their male counterpart by 44% on repetitive lift of cases of ammunition, by 32% on capability to carry a loaded stretcher and by 14% in the march.
· The lower physical performances during military relevant tasks reported by the speakers who compared physical capability between male recruits and female recruits are obviously mainly linked to anthropometric differences, but could also be affected by other factors like nutrition.
1.5 Differences in nutrition needs
· As mentioned by Dr James P. McClung (paper 17), women are known to be more susceptible than men to suffer from iron deficiency, mainly due to iron losses during menstruation. But Dr McClung and his team while monitoring iron in women during basic military training found out that the prevalence of iron deficiency and iron deficiency anaemia went respectively from 13% and 6% before training to 33% and 21% after completion of the U.S. Army Basic Combat Training. Physical performance is affected by iron deficiency, therefore these high levels of iron deficiency ratio in female soldiers engaged in significant physical activity need to be addressed by providing specific nutrition to cover higher iron needs.
· These specific nutrition needs were also supported by two studies. The first one conducted in the Polish Forces and presented by Col. Jerzy Bertrandt (paper 25). The other concerning U.S. and Norwegian forces presented by Col Karl E. Friedl (paper 24) who demonstrated that in some very relevant military conditions, women are more efficient than their male colleagues in managing their fat stores when food and rest are limited. 
· While most armed forces are tailoring their nutrition standards to some specific tasks, few are addressing the specific nutritional needs of women in the military. 
1.6 Differences in psychophysiology
· Men and women demonstrate different ways of adapting to stressors, either physiologic (as demonstrated by Col Karl E. Friedl in his previous presentation) and also psycho-physiologic. Stress copying strategy and anxiety level may differ between genders as stated by Dr Marion Trousselard (paper 18) with somewhat specific patterns of parasympathetic activities, mindfulness disposition, anxiety state and trait that could be related to sex steroids levels including estrogens. Dr John A. Caldwell (paper 19) evaluated on a flight simulator, male and female Army helicopter pilots in regard to sleep deprivation and did not find significant gender specific operational flight skills decrements in these conditions, where many factors including individual motivation may affect performance. Col. Olivier Coste (paper 20) observed differences in sleep deprivation effects on psychomotor performance between men and women and also their response to pharmacological countermeasures like caffeine and modafinil. Metabolism of theses compounds seems to be different between men and women, in part probably due to the influence of estrogens, leading to variation of either tolerance or efficacy of these fatigue countermeasures.
· Dr Tatiana V. Serebrovska (paper 22) from Ukraine pointed out physiological differences in the benefits of Intermittent Hypoxia Training on senior men and women. Female subjects benefited more from this physiological training than their male counterpart and mostly on sub maximal work capacity.
· Pathophysiology could also display significant gender differences, as reported by Pr Nino Bregvadze –Tabagari (paper 23) from Georgia who identified different biological and anatomical parameter profiles in men and women presenting with Metabolic Syndrome.

1.7 Differences in psycho-sociology
· Psycho-sociology seems to be an obvious dimension that can affect women serving in the military. Dr Angela R. Febbraro (paper 26), gave an illustration of how psychosociology can affect men and women’s performance through a survey conducted in the Canadian Air Cadet Glider community. This work explored the finding that female pilots were more involved than male pilots in glider incidents, addressing this complex psychosocial environment, where performance can be affected by many factors including anthropometric and physical characteristics but also by the group dynamic and the gender specific behaviour patterns observed in an aeronautic training setting. The complexity of these relationships is even greater when you add the threat of sexual harassment as a potential inhibiting factor as was discussed after the presentation. 
· And indeed, the more dramatic aspect of gender differences in the military is the sexual harassment issue. Dr Ritu M. Gill (paper 28) noticed a decrease in self-reporting of sexual harassment in Canadian Forces. Dr Gill suggested that this reduction could be related not only to zero-tolerance policy, anti-harassment programs, and commitment of the military institution to reduce harassment, but also to under-reporting by fear of the reaction of their work environment by the victims. She shared some clinical interviews of victims that could correlate the latest hypothesis even if no actual statistical data was available. But even without hard data, Cdr Marten Meijer and Lt CDR Rodney De Vries (paper 29) confirmed that sexual harassment is still a current problem through shocking examples of high visibility cases which happened in the Royal Netherlands Navy and involved senior officials.
· If we noticed that there are less and less “first times” for women in the military (first time pilot, first time submariner, first time commanding officer ….) with progress of gender integration, these  dramatic examples make the “last time” for sexual harassment in the military a goal that needs to be placed high on the agenda. This issue should also be addressed through a cross-cultural aspect. Coalition being the standard for current military operations, and the cultural factor being a potent contributor to dictate human relationship, RTO HFM should consider seeking more culturally diverse data on sexual harassment, because even within Europe, the variety of culture does not allow to extrapolate behavioural data from one country to another. Within a coalition that brings different cultural standards which rules men and women behaviour, looking at how it could affect prevalence of sexual harassment within the military but also soldiers’ behaviour with local men and women would definitely benefit the NATO operational community. 
1.8 Conclusions
· Through historical examples or through current benefits reported by the speakers of this RTO HFM symposium on Gender differences, there is no doubt that integration of women in the Military is strengthening its operational capability. The pace of this integration varies between countries, from a quantitative point of view (ratio male/female soldiers) or a qualitative point of view (opening to some or to all positions and military specialties) as it was reported by Col José M Mucientes Silva (Key Note 2), LCDR Ella Van Den Heuvel (paper 2), Col Taner Altunok (paper 3), and LCdr Debbie Pestell (paper 5). In Spain, women’s effective equality in the armed forces is even guaranteed by the Constitution since 2007. But if “formal equality is reached”, “real equality” is the goal, and even if all specialties are open to women, there are still no women in Spanish Special Forces. But is it a technical issue or a political one? In The Netherlands, a practical approach to speed up the integration process was taken with set targets (going from 9% to 12% women ratio in the military within 3 years).  The Netherlands also recognize the added value of women in some specific tasks and recommend having more women involved in crisis response operations where they bring their specific strengths: “women are the prime advocates for peace”. In Turkey, the Military Science Graduates School opened its ranks to women, who now make for half of the civilian students. In Canada, integration of women in submarines, helped maintain an ad hoc number of crew members in this high skills community, where human resources are scarce. These female sailors as LCdr Pestell mentioned, display a great attitude, focusing on skills and not gender: they do not consider themselves as female submariners but as submariners, no more no less.

· If indeed all the speakers stated the benefits of integrating women in the military ranks, we will still see many “first time” in many countries since the female/male ratio in NATO varies from 1% to 23 %.  But the trend is irreversible. 

· During this symposium, some controversy occurred at the beginning: some wanted to focus on similarities between women and men, others on differences.
By the end of the meeting we all perceived that the right approach within RTO is to focus neither on similarities nor differences but only on science.
· Maj Gen Gale Pollock (Key Note 1) mentioned that managing diversity is a comprehensive process that takes time. This symposium is indeed a facilitator of such process.

· Managing diversity, reminds me of NATO. NATO is composed of very diverse military organizations, with their own characteristics, their own strength and weakness. This variety of experience, culture, skills, equipments, makes us stronger. NATO sets its own standards (STANAGS) to be able to operate together, to be interoperable. These STANAGS will not make these military organizations identical, they are just the guidelines which allow us to work together harmoniously. In managing the differences between our soldiers, not in regard to sex, but to individual performances, which can be sometimes related to sex difference, we will also get stronger. 

· The ultimate goal of the Armed Forces is not to integrate women, but to defend our countries and values. In order to achieve this goal, lessons learned from past and current operations, make women integration a critical contributing factor to our military performances.
· Further work within RTO is necessary on this gender differences topic. I am suggesting the following actions:

· To schedule a workshop or a specialist meeting that will involve HFM and AVT panel, to further integrate gender anthropometric specificity as early as possible in the design of new vehicles, and therefore promote anthropometric ergonomic within defence industry.
· To obtain through a task group more feed back from current operations in order to set fair and justified anthropometric and physical performance standards for specific military jobs, based on lessons learned.
· To obtain through a task group more data from current operations on gender psycho-sociological issues related to women in combat from a more diverse community than the traditional contributor (i.e. the U.S.). The work presented by Col Carl Castro (last minute paper) on combat related mental health issues in U.S. troops and the gender differences observed on anxiety, Post Traumatic Stress Disorders, is indeed a model of science applied to an operational setting and should inspire other countries. A better knowledge of potential gender differences in deployment and combat stress copying strategies, could lead to gender specific management of these stress-related mental health issues.
· To obtain through a task group an evaluation of specific risks of sexual harassment in a multi-cultural, coalition environment.

· Finally, as mentioned by the chairpersons Brig Gen Didier Lagarde, Director of Institut de Médecine Navale du Service de Santé des Armées, FRA, and Brig Gen Hilary Jaeger, Surgeon General, Director of General Health Services, CAN, while the gender issue used to be taboo in the military, this meeting on “Impacts of Gender Differences on Conducting Operational Activities”, was a first in the NATO community. The benefit of this HFM symposium should translate into better management policy to deal with these gender differences within the military. These practical findings make RTO a unique and valuable tool.
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