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Abstract
Bias against left-handers is well-documented and seen in the etymology of ‘left’ and ‘right’ in most languages. The subject of this study, Ehud, lived between the exodus of the Hebrew slaves from Egypt and the establishment of the Israelite kingdom (c1200-1000 BC), at the transition between the Late Bronze Age and Iron Age 1.  His left-handedness was crucial to his deliverance of the proto-nation from tyranny, recorded in Judges in the Hebrew Bible. The description of Ehud as left-handed (’iṭṭēr yaḏ-yɛmînô) is used once more in the Hebrew Bible, also in Judges, to describe the artillery of Ehud’s tribe. The words apparently mean ‘bound/restricted in the right hand’, sometimes interpreted as ‘ambidextrous’. This is unlikely: ambidexterity is uncommon. The artillery used the sling with either hand, but Ehud used his left (śɛm’ōl) hand to draw his sword. śɛm’ōl, used throughout the Hebrew Bible, means left, without bias or derogatory implications. We suggest that ’iṭṭēr  yaḏ-yɛmînô was a right-handed bias towards left-handed people, but Ehud’s left-handed victory was recognised as significant. Significant enough that (a) the language changed and the biased description was dropped in favour of simple description, and (b) the army changed with the development of left-handed slingers (artillery). 
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INTRODUCTION
Left-handers are usually considered to make up about 10% of the human race [1] though the range is broad (<1% to >20%) [2]. They suffer practical difficulties of living in a right-handed world, compounded by bias. The bias can range from unthoughtful inconveniencing, through effortless superiority of right-handers who think right-handedness is correct, and frank discrimination, to open stigmatisation. 
Ehud is possibly the first named left-hander in history [1]. His story is full of drama, anticipation, a deferred climax, a worthy (if unexpected) hero gaining victory. The historian knew how to hold his audience’s attention [3]; he records a situation where left-handedness, instead of being seen as a despised handicap, was crucial to the release of a subject nation from tyranny and resulted in a change in military tactics and the use of language. 

Ehud
The setting of Ehud’s history, as recounted in the Hebrew Bible (Box 1), lies approximately 1200-1000 BC [4], between the exodus of the Hebrew slaves from Egypt and the establishment of the Israelite kingdom under Saul, David and Solomon, at the transition between the Late Bronze Age and Iron Age 1. The record is full of word-plays, mainly lost in translation, and is a brilliant example of Old-Israelite storytelling [5]. Biblical scholars have treated Ehud in various ways: as ‘fictionalised history’, or as a literary figure, a satirical story [3,6–8], or, as we do, as an historical person [9].
--- Box 1 about here  ---
The assassination
Ehud, the left-handed, sword-forging assassin from the tribe of Benjamin (=son of the right [hand], perhaps the most important word play for our purposes), assassinates the tyrant, then rouses the troops to release his home country from tyranny and oppression. The whole episode pivots on Ehud’s left-handedness, his difference from the right-handed ‘normal’. He slips past the security staff because they expect a right-handed assassin and do not examine Ehud’s right thigh. He disarms Eglon by returning with a secret message, having shown himself harmless when delivering the tribute. Eglon stands up, probably expecting a spoken message, or even a written one when Ehud reaches under his clothes for his sword. The slashing cut often found in battle is replaced by a deep, effective abdominal thrust. The guts are not spilled as in battle, but the bowels are opened (if that is what this phrase means) as so often happens in sudden death. Or perhaps the bowel was perforated directly by the sword, releasing gases through the entry wound. The resulting smell allows Ehud time to escape, rally the troops, and gain a lasting victory over Edom. 
(For discussion of the theological issues around assassination, see Ausloos [5] or Younger [40].)
--- Figure 1 about here ---
The sword
Ehud made a weapon for himself, to suit his plan and his left-handed skill. Ehud’s sword (the word can equally mean dagger or knife) is usually said to be about one cubit, 45 cm, long. The unique Hebrew word usually translated as cubit might mean instead a sword with a stiff, reinforcing, central rib along its whole length [10]. But the word is qualified by ‘its length’, so it is more likely to indicate a measurement. That could well be a fraction of a cubit, for Ehud had to draw the weapon quickly from under his clothing to stab the king as he rose from his throne to hear his message.
At that time, the sickle-shaped sword with a single cutting edge was current across the Near East (Figure 1), but Egyptian sculptures of battles with ‘the People of the Sea’ about 1180 BC show the invaders wielding long, tapering, two-edged swords (Figure 2). Ehud’s weapon could possibly be the one-piece integrated construction sword newly introduced in Iron Age 1. Known as the Naue Type II, it is a design first used in central Europe in the Late Bronze Age and which eventually became the preferred blade in the eastern Mediterranean countries up to the Hellenistic period [11]. This sword had a grip which was integral with the blade, and so, without a cross-guard, would easily slide deep inside the abdomen, reaching and severing the posteriorly lying aorta.
It is unclear which design Ehud used for his sword. However, the double edge design is better for the thrusting attack with which he plunged his sword into Eglon’s abdomen. Moreover, Bronze Age swords are mainly found with a recurring slight left-ward bending of the blade, so that, when the sword is held in the right hand, the bending is leftwards towards the heart of the enemy. If the position of the sword is adjusted to make it bend to the right, the balance is changed and feels wrong: the sword is clearly made for a right-handed warrior. A few Bronze Age swords were made for a left-handed fighter, with the bending inward to the right [12]. Ehud’s sword was carefully crafted to fit his mission: double edged, correct curvature, short enough to hide on his thigh. The sword was as remarkable as his left-handedness, hence the comment about its manufacture.
The double-edged blade increased the chances the aorta would be severed, no matter how the blade bounced off the vertebrae [10]. The significance of Ehud’s left-handedness centres both on hiding the sword from security, and the utility of his left-handed design; the style and length might be of importance in fooling security but are of lesser significance. 
--- Figure 2 about here ---
The tyrant
Translations usually depict the king Eglon as fat and the sword being swallowed by his fat (Box 1). While there are clear literary aspects of the history [5], Ehud is depicted as an elite warrior, possibly with a new kind of sword [10], albeit still fashioned in bronze, facing a strong, fit (‘well built’, not fat) king, taking his life in his hands as he returned for the assassination. From a medical perspective, the sword would need to reach through Eglon’s abdomen to transect the abdominal aorta in order to produce a sudden collapse which would preclude the monarch calling for help. This is the significance of the sword disappearing into Eglon’s abdomen. Transecting the abdominal aorta can cause unconsciousness in about five seconds and exsanguination in 45 seconds, i.e. almost instant incapacitation [10]. The nearest equivalent nowadays outside trauma and war is the ruptured aortic aneurysm, with an 80% mortality rate [13]; those who survive to surgery still face a 50% mortality rate [14]. But aortic aneurysms may leak more slowly than one cut by a sword. Blunt abdominal trauma leading to rupture of the abdominal aorta is 100% fatal [15]. Eglon’s sudden death is not unexpected. 
Left-handedness
Difficulties faced by the left-handed are not limited to swords. They include the position of the left hand when writing from left to right so as not to smudge or cover what is written (in English, but not the Semitic languages such as Ancient Hebrew, modern Hebrew and Arabic); using scissors; turning anything screwed; using a tin-opener and a breadknife (bevelled for right-handers); ticket-gates on the underground and railway stations; swiping credit cards; and using rulers. Much of these are modern devices, but anything that is bevelled or asymmetrical is difficult, so hand-ploughs, knives and swords have always given, and continue to give, problems [12,16,17]. 
Laterality - showing a preferred hand or side - can be found in hand, eye, ear, feet, even the twist of hair at the forehead [18], though most of the literature concentrates on handed laterality [19]. Despite difficulties of measurement [1,18–21], a distinct laterality preference exists in humans, most clearly seen in handedness. True ambidexterity – equal preference for both hands in unimanual actions – is very uncommon. However, the persistent use of one hand for some unimanual actions and the other hand for other actions is more common. Such persons are better called mixed-handed than ambidextrous. Variations in preferences show a continuous distribution J-shaped distribution, from the left-handed to the right-handed with mixed-handedness spread between the two in ever varying but minor degrees. 
Prevalence of left-handedness varies by country: for example, China <1% [20], Japan 6%, India 8% [21], UK 10% [22], Canada 11% [21], USA 12% [23]. Furthermore, left-handedness is known across disparate human cultures and throughout history with a fairly consistent prevalence. Neandertal records show two of 17 individuals (11.8%, 95% confidence interval 1.5% to 36.4%) to be left-handed [24], while a survey of art-works covering >5,000 years across Europe, Africa, the Middle East, Central Asia, the Far East and the Americas showed consistent right-handedness averaging 92.6% (range 86-97% over the historical period and 88-96% geographically) of 1,180 clearly portrayed individuals, i.e. 7.4% left-handedness on average (range 3-14%) [25]. 
Overall, historically and geographically, there is consistency in prevalence, despite a variety of determinants of left-handedness. Although there is no clear single gene for left-handedness, the system acts as if mono-genetic [26] with several mechanisms proposed [27]; developmental [28] and sociocultural influences [27] are more likely than environmental ones. The prevalence of left-handedness in Ehud’s day is unlikely to have differed from current rates. This has important consequences (below).
The concept of frequency-dependent selection has been evoked to explain left-handers survival success; However, this is not directly relevant to Ehud since (a) this is a population based concept which should not be applied to individ8als, and (b) the prevalence of left-handedness in the tribe of Benjamin is within normal limits. 
Language
Parallel to the inequity in handedness, there is an inequity in the words used to distinguish left from right in many languages [1]. Humans unconsciously experience their body and the way they interact with the world through the asymmetry of left and right. Words for ‘left’ and ‘right’ belong to the category of words with an often unseen emotional loading [29].
The words for right, as in right side, have other, positive meanings. In English, for example, right means proper, correct, consonant with justice; something which is honourable, fair, just, or morally correct; a legal, equitable, or moral entitlement to something [30]. The word left meaning the left side has various ancillary roles, but most imply inferior performance, awkwardness, or insincerity. These have arisen from the perception that the left hand was the weaker and therefore inferior side and that use of the left hand as the dominant hand was to be disfavoured, or even regarded as unnatural [31]. This (mis)use of words for left is not confined to the Indo-European language group, to which English belongs, but is found in languages across the continents [32].
The striking feature of the different terms for left in a review of 50 languages is that the large majority (39, 78%) of them are negatively charged (Table 1) [32]. Four unrelated languages show no negative left bias, only a positive right bias, including Ancient Hebrew (10th-2nd Century BC), a member of the Afro-Asiatic language family (not Indo-European as in [1]). The positive left bias seen in seven Indo-European languages from three language groups has been interpreted as ambiguous [2] or an example of early political correctness [32], though the reason for this latter explanation is not clear and some of these languages have other, less positive, words for left as well. Other possible ideas for the positive left bias include left-handers’ skill in combat, leading to survival in battle due to the element of surprise [33], or being honoured for their fighting prowess [32].
Unlike the clearly related words in the Indo-European languages for right, the range of words for left, mostly unrelated and almost all with negative associations, suggests that this aspect of language has been dominated by right-handers. Language and culture then combine to influence the many unpleasant assertions over the years and across communities of imbecility, mental illness, depravity, retarded development and the like [20,34,35], although there are indications of shifting attitudes even in more conservative societies [36,37]. Nevertheless, the disputes within the scientific literature about possible adverse effects of left-handedness suggest that old attitudes die hard [2,38,39] and that describing or defining a concept of handedness by focusing on hand use leads to a right hand biased concept (dexterocentrism) [40].
The words translated left-handed (’iṭṭēr  yaḏ-yɛmînô) in Ehud’s account are used only once more in the Hebrew Bible, also in the Book of Judges (see below), and apparently mean “bound/restricted in the right hand”. This could mean that Ehud’s “affliction”, or possibly a handicapped right hand [5], came about through some defect in, or accident to, his right hand [41]. It has also been argued that it really means ambidextrous [42,43], though how this works in Ehud’s situation is unclear when he uses his left hand to draw his sword. And the word for left used when drawing the sword with his left hand is śɛm’ōl, a word for left without bias or derogatory implications.

---- Table 1 here ----
Bias/Stigma
These differences between the linguistic associations of left and right are not surprising in the light of the stigmatisation of left-handers that has been observed in many cultures [2,44,45]. Stigmatisation occurs when those who are different are discredited and devalued [46], producing social inequality through the maintenance of group hierarchies [47]. In English, sinister (Latin, left), gauche (French, left), cack-handed (?from Latin, cacare, to defaecate [48]), corrie-fisted (20th century Scottish dialect, left-handed: from earlier car, ker left hand or side, from Gaelic cearr left or wrong hand [49]) all indicate something negative (evil, awkward, clumsy), reflecting, and at the same time reinforcing, any tendency to deride and ridicule the atypical and uncommon left-handed person. 
Ehud was a left-handed warrior who lived in a world where left-handedness was seen as different, a handicap (‘bound in the right hand’), and where the left-handed were perhaps stigmatised, certainly seen as deviant [41]. His deviance came from his ‘abomination of the body, including impairments, disfigurements, and loss of limbs’ [46]. The stigmatised person must work to be seen as normal, keeping the balance between the self and its attributes (virtual self) expected by ‘normal’ others and the actual self and attributes that are revealed to others [41]. However, in Ehud’s case, the actual self is not only seen but celebrated and eventually emulated. Goffman argues that stigma  is “less a question of attributes (which must be present for sure) and more a question of relationships” [46]. Ehud is revealed as a left-hander; indeed, liberation of his tribes from the tyranny of Eglon was predicated upon his difference. But as a consequence of his actions, there were linguistic and cultural (especially military) consequences; consequences arising within community relationships. Ehud challenges the stigmatisation of his time.
Bias and stigmatisation, and resulting social pressures on left-handers to conform to the wider population norms, still exist. They may explain the dip in 19th century rates of left-handedness [50] and are still prevalent in many societies through the 20th and into the 21st century [20,36]. Binding of left hands to force children to write with the right hand was probably commonplace in 19th century UK [44], and anecdotally was still present in the 1950s, as has also been reported from elsewhere [51]. Social pressures probably explain the Swiss experience [52] (typical of other places [2]): the proportion of innately left-handed residents of Geneva who switched to the right hand for writing decreased from 89% in those born between 1919 and 1931 to 27% in those born between 1949 and 1961, while the prevalence of reported innate left-handedness increased from 6% to 12% over the same time period. 
Social pressures to conform to a right-handed view of normal are likely to account for other decreasing prevalences of left-handedness with age [2], which has variously been ascribed to accidents and increased disease in left-handers (as in [25,52] and references therein). Many (if not all) of these correlations with disease are suggested to be due to design errors of the studies [53,54]. Indeed, in a large Dutch study, left-handers fared as well, if not better, than right-handers for most diseases [55].
‘Bound in the Right Hand’
Chalcraft wonders correctly if ’iṭṭēr  yaḏ-yɛmînô is a circumlocution for ‘left’, but dismisses this almost immediately, concentrating on his sociological formulation of the stigmatisation of Ehud because of deformity [41]. However, taking into account the linguistic and social biases already mentioned, it is more likely, we suggest, that this description of a left-handed person (’iṭṭēr  yaḏ-yɛmînô) is a right-handed view of the “abnormal”, the Iron Age I equivalent of cack-handed. A circumlocution, but rather than a linguistic approach, a reflection of a dexterocentrism [29], a right-sided cultural bias, even stigmatisation, towards the left-handed, the other.
Nevertheless, Ehud was not personally belittled by any stigmatisation of his left-handedness, but was rather awarded by his community the unpleasant but important task of delivering tribute. It is unlikely that he was chosen for this unenviable task because he was despised, since insulting a tyrant by sending tribute by someone with an obvious defect is most likely to have unfortunate outcomes for the tribute-bearer, and also for the tribute nation. There are several possible reasons for Ehud being the tribute-bearer: (a) Ehud had taken the tribute previously and knew of Eglon’s stature, (b) others who had done so reported to him about Eglon so that he was able to prepare his plot, (c) he was recognised as a suitable tribute-bearer because of his known stature as warrior, or (d) he volunteered (though whether he shared his left-handed plot or not is even less apparent).
That Ehud made his sword, or had it made for him, carried the tribute, and roused his nation counters any suggestion of a man under a stigma. Rather, he is a first-class leader, a visionary perhaps, skilled in metal work and the use of a sword in his left hand; practiced at using his left hand. 
Consequences
Ehud the Benjamite, bound in his right-hand, delivers the proto-nation of Israel from 18 years of subjugation. And the next (and only other) use of the word concerns his relatives, the artillery of the tribe of Benjamin: 
“At once the Benjamites mobilized 26,000 swordsmen from their towns, in addition to 700 able young men from those living in Gibeah. Among all these soldiers there were 700 select troops who were left-handed (’iṭṭēr  yaḏ-yɛmînô), each of whom could sling a stone at a hair and not miss.” Judges 20: 15-16 [56]. 
This usage counters any suggestion that Ehud, and the 700 slingers, were handicapped in their right hand. (The large numbers in the Hebrew Bible present a problem outside the scope of this study.) But it says more than that: the suggestion that these slingers (and Ehud) were ambidextrous is based on this verse [42,43], first mooted by the Septuagint translation of the Hebrew Bible (3rd-2nd Century BC). 
The slingers could be ambidextrous, but by design and training, not by their left-handedness arising from being actively deformed [57] or by accident or a birth defect [58] or other pathological factors [38,41]. Both ambidexterity and mixed-handedness are uncommon; left-handedness occurs in around 10% of any community. Motor skills are learned. These 700, making up 2.6% of the army of Benjamites, are more likely to be wholly left-handed individuals who are also expert slingers (it is unlikely that all left-handed Benjamites would be so skilled). They may have learned to use their right hand as well as their left, so encouraged because they lived in a largely right-handed world, but this interpretation is not needed if the concept of the slingers being left-handed (not ambidextrous) is correct. 
Ausloos suggests they were right-handed warriors trained to use the left-hand [5] – another example of a right-handed (biased) view of the world? Less likely again is the idea of a mixed group of both right- and left-handed skilled slingers who have learned to use both hands: the derogatory description of left-handed is used, so a mixed group is as unlikely as retrained right-handers. 
There is nothing in the prevalence of the left-handedness of these Benjamite slingers (2.6%), or the current understanding of the genetics of left-handedness [26], to suggest that the tribe of Benjamin produced an unusually high percentage of left-handers, as some propose [59].. It is more likely that the elders of the tribe, building on the unequalled athletic prowess of the tribe [60], and seeing the victory brought about by Ehud, decided to utilise the left-hand in their troops and deliberately set about developing an artillery skilled with their left hands. 
Interestingly, artillery was still important in the army of the tribe Benjamin upto and including the reign of Asa c913–910 BC to c873–869 BC (2 Chronicles 14: 8 [56]). A left-handed artillery would stand on the left side of the army and produce a barrage of stones from an unexpected angle, offering distinct advantages to the Benjamites.
This artillery battalion was successful enough that skilled fighters in the tribe of Benjamin not only added archery to their skills, but were now notably ambidextrous in their skills. Some time, perhaps a century or more later than Ehud’s day, in the time of the first king, Saul, the historian records,
“These were the men who came to David at Ziklag, while he was banished from the presence of Saul son of Kish (they were among the warriors who helped him in battle; they were armed with bows and were able to shoot arrows or to sling stones right-handed or left-handed; they were relatives of Saul from the tribe of Benjamin)”. 1 Chronicles 12: 1-2 [56]).
But the word for left-handed here has changed: no longer are these men “bound in the right hand”, but simply left-handed (maśm’il). The ambidexterity of the artillery is noted carefully, not in one word, but is spelled out: ‘right-handed or left-handed’. ‘Bound in the right hand’, that negative description of being left-handed, has disappeared from the language and the culture. Ancient Hebrew now only has a positive bias for right (Table 1). 
Many languages have multiple words for left, possibly an indication of attempts to get rid of forms with negative associations [29]. Ancient Hebrew has lost one such negative form, but not developed other negatively associated words later.
While the non-dominant hand is often weaker than the dominant hand, making a similar skill level in both hands more difficult, it is of interest that there is evidence that left-handers have smaller asymmetries than right-handers [27], making it easier for the left-handed to upskill their right hand. 
The textual evidence suggests that (a) the army had changed, and (b) the culture and language had changed. Is it too much to suggest that the victory of Ehud, the Benjamite, was the catalyst for this?

CONCLUSION
Ehud, a left-handed warrior who changed his world, was an inspiration to others for several generations. The sinister story of a gauche deliverer and his corrie-fisted, cack-handed tribesmen shows an ancient community with no greater prevalence of left-handedness than any other community; a community whose learning from the life of a left-hander resulted in a language shift away from left-handed stigmatisation; a community which trained and developed its left-handed troops and utilised their left-handed skills. 
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Box 1. History of Ehud’s liberation of Israel from the tyranny of Eglon, king of Moab
Again, the Israelites did evil in the eyes of the Lord, and because they did this evil the Lord gave Eglon king of Moab power over Israel. Getting the Ammonites and Amalekites to join him, Eglon came and attacked Israel, and they took possession of the City of Palms (Jericho). The Israelites were subject to Eglon king of Moab for eighteen years.
Again, the Israelites cried out to the Lord, and he gave them a deliverer – Ehud, a left-handed man, the son of Gera the Benjamite. The Israelites sent him with tribute to Eglon king of Moab. Now Ehud had made a double-edged sword about a cubit long, which he strapped to his right thigh under his clothing. He presented the tribute to Eglon king of Moab, who was a very fat man. After Ehud had presented the tribute, he sent on their way those who had carried it. But on reaching the stone images near Gilgal he himself went back to Eglon and said, ‘Your majesty, I have a secret message for you.’
The king said to his attendants, ‘Leave us!’ And they all left.
Ehud then approached him while he was sitting alone in the upper room of his palace and said, ‘I have a message from God for you.’ As the king rose from his seat, Ehud reached with his left hand, drew the sword from his right thigh and plunged it into the king’s belly. Even the handle sank in after the blade, and his bowels discharged. Ehud did not pull the sword out, and the fat closed in over it. Then Ehud went out to the porch; he shut the doors of the upper room behind him and locked them.
After he had gone, the servants came and found the doors of the upper room locked. They said, ‘He must be relieving himself in the inner room of the palace.’ They waited to the point of embarrassment, but when he did not open the doors of the room, they took a key and unlocked them. There they saw their lord fallen to the floor, dead.
While they waited, Ehud got away. He passed by the stone images and escaped to Seirah. When he arrived there, he blew a trumpet in the hill country of Ephraim, and the Israelites went down with him from the hills, with him leading them.
‘Follow me,’ he ordered, ‘for the Lord has given Moab, your enemy, into your hands.’ So they followed him down and took possession of the fords of the Jordan that led to Moab; they allowed no one to cross over. At that time, they struck down about ten thousand Moabites, all vigorous and strong; not one escaped. That day Moab was made subject to Israel, and the land had peace for eighty years.
Judges 3: 12-20. Holy Bible, New International Version Anglicized, NIV Copyright 1979, 1984, 2011 by Biblica, Inc. Used by permission. All rights reserved worldwide. 
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Figure 1 Assyrian Sickle Sword, The Met Museum. 
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