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ABSTRACT

Physical characteristics and body composition have been known to be fundamental to
excellence and performance. However, comprehensive studies to assess anthropometry,
body composition parameters and aggression across military men in Nigeria are
generally scanty. Therefore, the present study was designed to investigate the
relationship between 2D:4D and anthropometric variables, body composition and
aggression amongst military personnel in Jaji, Kaduna State, Nigeria. A total number
of 402 apparently healthy military men of the Nigerian army in Jaji cantonment
(officers n=189 and soldiers n=213) were randomly selected and recruited for the
study. All anthropometric measurements were done according to the protocol of
International Society for the Advancement of Kinanthropometry and body composition
variables were computed. Aggression was assessed with the use of aggression
questionnaire. Mann-Whitney test, Kruskal Wallis test followed by pair wise
comparison with the Bonferronni corrections, discriminant function analysis and
Spearman’s correlation were used and P < 0.05 was set as the level of significance.
The soldiers had significantly higher mean values for R2D, R2D:4D physical
aggression and fat mass compared with the officers (P<0.05) while the officers on the
other hand had significantly higher values for bicep skin fold thickness and fat free
mass index (P<0.05). However, other anthropometric, body composition and
aggression parameters did not differ significantly between the soldiers and officers
(P>0.05). The anthropometric and body composition parameters showed significant
changes based on the length of stay of military men in service (P<0.05). With regards
to the effect of cigarette smoking, non-cigarette smokers had significantly higher mean
values for height, weight skin fold thicknesses compared with smokers (P<0.05) while
smokers on the other hand had higher values for R2D and L2D:4D (P<0.05). Body
composition and aggression parameters were not significantly different between
smokers and non-smokers (P>0.05). Similarly on the influence of alcohol consumption,
alcohol drinkers had significantly higher mean values for body mass index, mid upper
arm circumference and aggression parameters compared with non-alcohol drinker
(P<0.05). However, body composition parameters did not differ significantly between
alcohol and non-alcohol drinkers (P>0.05). Furthermore, the discriminant function
analysis proved effective in the identification of military cadres with overall accuracy
being 59.5%, in 62% of soldiers and 56.6% of officers were correctly classified. Lastly,
2D:4D showed significant correlations with physical aggression, verbal aggression,
total aggression, anger, waist circumference, waist-hip-ratio, body fat%, fat free mass,
biceps and subscapular skinfolds in the soldiers while in the officers body composition
and aggression parameters did not show significant correlations with 2D:4D. In
conclusion, the relationship between 2D:4D and some anthropometric, body
composition and aggression parameters have been established. Length of stay of
military men in service, cigarette smoking and alcohol consumption showed varying
effects on the anthropometric parameters, body composition and aggression
components. The study also revealed that some anthropometric and body composition
variables gave a moderate to good (59.5%) military cadre discrimination accuracy,
which emphasizes its utility as an adjunct for screening military men in the Jaji Military
Cantonment, Kaduna, Nigeria. Future studies can compare various military
cantonments across the country using a larger sample size and ensure gender
sensitivity in their design.

Xi



CHAPTER ONE
1.0 INTRODUCTION

1.1  Background of Study

Military anthropometry is not a new or even recent development, since anthropometric
data on military personnel have been in use for at least 100 years or more. Some
information on the body size of Civil War soldiers is available in the literature (White
and Churchill, 1971). Efforts in anthropometry as a field of research were renewed in
the early years of World War Il (Little, 2012). In the Army and Air Force, both men and
women were measured as early as 1942 and the anthropometric data were utilized in
human engineering (White and Churchill, 1971; Robinson et al., 1988; Karwowski,
2006). Following the end of World War Il, the collection, analysis, and applications of
anthropometric data have been carried on as an integral part of military research and
development programs, and anthropometry has become a recognized part of human

factors engineering (Robinson et al., 1988; Hendrikse et al., 2002).

Design of military machinery, weapons, and equipment should thus be according to
soldiers’ body dimensions and ergonomic principles (Driscoll and Ackermann, 2012;
Pourtaghi et al., 2014). The standard program to measure physical dimensions of the
US military force dates back to 1775. Thereafter, a database of the anthropometric
dimensions of the military force was developed in 1970 and has been in use as a
standard for the physical dimensions for designing the required equipment and
accessories of the army (Pourtaghi et al., 2014). These standards have been modified
constantly over the past 200 years. Each sector of the US army has declared a number
as the maximum allowable weight to height ratio for employment and recruitment. The

military sectors are obliged to pay attention to these ratios. In 1995, almost 5000



American military forces were dismissed from the army because of weight to height
mismatch (Pierre and Shi, 2000; Pourtaghi et al., 2014). In studies by Kaufman et al.,
2000; Henderson et al., 2000 and McNulty, 2001 on the physical dimensions of the US
military personnel, it was asserted that most of the injuries and damages which occurred
during military trainings happened to those who suffered from inappropriate body
dimensions or unfit physical dimensions and hence their consequent mismatch with

tools and equipment.

Many countries measure the anthropometric dimensions of their military personnel on
alternate years to be able to design their work settings and tools and equipment based
on anthropometrically updated information (Johnson, 1997). In a study on a large
sample of 17-20 year-old American population, Rochelle et al., 2002 found that 13%—
56% of participants were not fit for military standards with regard to their gender and
age, and that most of the mismatch was among the Afro-Americans. It is possible for
various people with different dimensions to work properly with tools and equipment
suitable for their physical characteristics by employing anthropometry to equipment and
work setting design. Designing based on anthropometric data leads to eliminating
awkward postures and their subsequent complications for the body (Bolstad et al.,
2001). Therefore, being informed of body characteristics and individuals' anthropomor-
phic dimensions is essential for having an effective work setting, even for those with

physical disabilities (Das and Kozey, 1999).

Physical characteristics and body composition have been known to be fundamental to
excellence and performance (Mathur and Salokun, 1985). Anthropometric data have
been used for some years in order to provide body size information in military research

and development (Salvendy, 2012). Knowledge of body size and proportions is



essential for the design, sizing, and tariffing of military clothing, protective, and
personal equipment of even greater importance is the fact that anthropometric data are
required as a basic input in the human factors engineering of military equipment
systems: aircraft, vehicles, tanks, submarines, and many other types of weapons
systems (Robinson et al.,, 1988; Shih and Liang, 2014). The anthropometric
measurement of the military population provides a standard, statistical description of
that population. In order to provide an adequate definition of a body dimension for a
specific population, descriptive statistics such as mean, standard deviation, and standard
error are used to describe the variation for that body dimension (Robinson et al., 1988;
Marriott and Grumstrup-Scott, 1990). Researchers and designers then use this
information (anthropometric data) to achieve accommodations, compatibility,
integration, safety, improved performance and logistic efficiency in human equipment

systems.

Digit ratios are determined while the embryo forms and will then remain the same
without change during individual development (Manning et al., 2004). The foetus
grows quickly from the 9th week of pregnancy, and this is the sensitive period for foetal
development. The major feature of the foetal period is cell differentiation, which is
sensitive to external environmental changes. So during this period, if the foetus
encounters changes in the intra-uterine environment, such as intra-uterine under-
nutrition or hormone level changes, not only will the foetal structures of the organs and
organism be changed, but also the development of fetal fingers and toes will be affected
(Manning et al., 2004). Exposure to different levels of sex hormones in-utero leaves
effects on human fingers (Manning et al., 1998). People exposed to elevated levels of
testosterone tend to have ring fingers (the fourth digit: 4D) longer than their index

fingers (the second digit: 2D). Oestrogen exposure has the opposite effect; the index



finger tends to be longer than the ring finger. Therefore, the ratio between the length of
second and fourth manual digits (2D:4D) is a sexually dimorphic trait-males tend to
have lower 2D:4D values than females (Manning et al., 1998) and it is a cross-cultural

trait (Manning et al., 2003; Manning et al., 2004).

Different works exist showing the relationship of different anthropometric variables
with different variables across different populations, such as 2D and 4D ratio with
height, weight, chest, waist and hip circumferences in Nigerians by Danborno et al.
(2007), 2D:4D ratios of the Ebira ethnic group of Nigeria by Ibegbu et al. (2012), some
studies on the anthropometric measurements and body composition of obese students
(Ismail and Chi, 1987), university students (Ismail and Zawiah, 1988), university staffs
(Ismail and Zawiah, 1989) and Malaysian soldiers (Ismail and Zawiah, 1996) have been

carried out in Malaysia.

2D:4D has recently come of interest because of the predictive power the ratio has for
hormonal exposure in utero and the subsequent effect that this has on psychological
traits (Williams et al., 2000; Putz et al., 2004; Lippa, 2006). Androgen exposure has
been the most commonly implicated hormonal difference when discussing the sexual
dimorphism of the 2D:4D ratio, causing men to have an aggregate mean ratio lower
than that of women (Manning, 2002a; Danborno et al., 2007). The sexual dimorphism
in 2D:4D is influenced by prenatal secretion of testosterone and oestrogen (Zheng and
Martin, 2011). Testosterone negatively correlates with 2D:4D while oestrogen

correlates positively with 2D:4D (Manning, 2002; Putz et al., 2004).

The researchers had found the relationship between 2D:4D ratio with traits like
cardiovascular heart diseases (Manning and Bundred, 2000; Fink et al., 2006; Wu et al.,

2013). Moreso, psychological characteristics have also been associated with the 2D:4D



ratio. Male homosexuality is negatively predicted by the 2D:4D ratio, as the amount of
prenatal testosterone exposure goes up, males are more likely to be homosexual
(Robinson and Manning, 2000). The 2D:4D ratio has also been studied in the context of
reproductive success (Manning and Bundred, 2000), adult personality characteristics
(Austin et al., 2002; Fink et al., 2003; Bailey and Hurd, 2005b), and more recently in
the context of psychopathology (Walder et al., 2006). Generally, digit ratios show
positive correlations with female-typical behaviours and negative correlations with

male-typical behaviours (Putz et al., 2004).

1.2 Statement of Research Problem

Physical characteristics and body composition have been known to be fundamental to
emotions, behaviour, character, excellence and performance as a result this, many
countries measure the anthropometric dimensions of their military personnel on
alternate years to be able to design their work settings, tools and equipment based on
anthropometrically updated information. Comprehensive studies to assess
anthropometry, body composition parameters and aggression across military men in
Nigeria are scanty. Since the Nigerian government is also very keen on military
excellence, then the need to carry out this study in Jaji military cantonment cannot be

overemphasized.

1.3 Justification/Significance of the Study

There is a need for baseline anthropological data on second to fourth ratio,
anthropometry, body composition as well as aggression traits among military men of
Jaji cantonment. Extraction of various form of anthropometric variables, will enrich the
information regarding the profiles, hence serve as database and reference information
as the need may arise. Data from the present study will provide useful information for

ergonomics (i.e. design of equipment) for military.
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Aim and Objectives of the Study

1.4.1 Aim of the study

To study the relationship between 2D:4D and anthropometric variables, body

composition and aggression amongst military personnel in Jaji, Kaduna State, Nigeria

1.4.2 Objectives of the study

The objectives of the study were to:

1.5

compare the anthropometric characteristics (2D:4D ratio, height, weight, BMI,
waist and hip circumference, bicep skin fold), body composition (body fat, fat
mass, fat free mass, fat mass index and fat free mass index) and aggression
between officers and soldiers.

determine the influence of some socio-demographic characteristics (duration of
service, alcohol consumption and cigarette smoking) on the anthropometric
variables, body composition and aggression.

determine the influence of length of service on the anthropometric variables of
military personnel.

determine which anthropometric and body composition variables discriminates
best between officers and soldiers.

examine the relationship between 2D:4D ratio and anthropometric variables,

body composition and aggression.

Research Hypothesis

There will be relationship between second to fourth digit ratio and anthropometric

variables, body composition and aggression amongst military personnel in Jaji, Kaduna

State, Nigeria.



CHAPTER TWO
2.0 LITERATURE REVIEW

2.1 History of Digit Ratio Research

Digit ratio is the ratio of the length of different digits or fingers typically measured from
the midpoint of bottom crease (where the finger joins the hand) to the top of the finger
(Mayhew et al., 2007). The ratio of two digits in particular, the 2" (index finger) and
4™ (ring finger) is affected by exposure to androgens, e.g., testosterone while in the
uterus and that this 2d:4d ratio can be considered a crude measure for prenatal androgen
exposure, with lower 2d:4d ratios pointing to higher prenatal androgen exposure.

(Honekopp et al., 2007).

That a greater proportion of men have shorter index fingers than ring fingers than do
women was noted in the scientific literature several times through the late 1800s (Ecker,
1875; Baker, 1888). With the statistically significant sex difference in a sample of 201
men and 109 women established by (George, 1930) after which time the sex difference
appears to have been largely forgotten or ignored. Wilson (1983) published a study
examining the correlation between assertiveness in women and their digit ratio. This
was the first study to examine the correlation between digit ratio and a psychological
trait within members of the same sex. Wilson, (2010) proposed that skeletal structure
and personality were simultaneously affected by sex hormone levels in utero. Manning
et al. (1998) reported that sex difference in digit ratios was present in two-year-old
children and further developed the idea that the index was a marker of prenatal sex
hormones. Since then, research on the topic has burgeoned around the world. A 2009
study in Biology Letters argues: Sexual differences in 2D:4D are mainly caused by the

shift along the common allometric line with non-zero intercept, which means 2D:4D



necessarily decreases with increasing finger length, and the fact that men have longer
fingers than women (Kratochvil & Flegr, 2009) which may be the basis for the sex

difference in digit ratios and/or any putative hormonal influence on the ratios.

Zheng and Martin, (2011) reports the 2D:4D ratio in mice is controlled by the balance
of androgen to oestrogen signalling during a narrow window of digit development. The
formation of the digits in humans, in utero, is thought to occur by 13 weeks, and the
bone-to-bone ratio is consistent from this point into an individual’s adulthood (Garn et
al., 1975). During this period if the foetus is exposed to androgens, the exact level of
which is thought to be sexually dimorphic, the growth rate of the 4th digit is increased,
as can be seen by analysing the 2D:4D ratio of opposite sex dizygotic twins, where the
female twin is exposed to excess androgens from her brother in utero, and thus has a
significantly lower 2D:4D ratio (Anders et al., 2006). Importantly, there has been no
correlation between the sex hormone levels of an adult and the individual’s 2D:4D
(Honekopp et al., 2007) which implies that it is strictly the exposure in utero that causes
this phenomenon. A major problem with the research on this topic comes from the
contradiction in the literature as to whether the testosterone level in adults can be
predicted by the 2D:4D ratio (Honekopp et al., 2007) but male sexual traits that are
stereotypically attributed to testosterone levels have been found in correlation with the

2D:4D. So, there should either be a correlation with one or the other but not both.

2.2 Evaluation of Digit Ratio

Digit ratio is the ratio of the lengths of different digits or fingers typically measured
from the midpoint of bottom crease where the finger joins the hand to the tip of the
finger. It has been suggested by some scientists that the ratio of two digits in particular,
the 2nd (index finger) and 4th (ring finger), is affected by exposure to androgens e.g.,

testosterone while in the uterus and that this 2D:4D ratio can be considered a crude

8



measure for prenatal androgen exposure, with lower 2D:4D ratios pointing to higher
prenatal androgen exposure. Mayhew et al. (2007) shows that male and female digit
proportions are determined by the balance of sex hormones during early embryonic
development. The 2D:4D ratio is calculated by dividing the length of the index finger of
the right hand by the length of the ring finger of the right hand. A longer index finger
will result in a ratio higher than 1, while a longer ring finger will result in a ratio of less
than one. The 2D:4D digit ratio is sexually dimorphic: while the second digit is
typically shorter in both females and males, the difference between the lengths of the
two digits is greater in males than in females (Manning et al., 1998). A number of
studies have shown a correlation between the 2D:4D digit ratio and various physical

and behavioural traits.

2.3 Distribution of Digit Ratio

Digit ratio distribution is generally sexually dimorphic with the females having higher
digit ratio. Fig. 1. Below shows a visualization of the distributions: Men (blue), women
(green), and the whole population (red). From a study of 136 males and 137 females
(Bailey & Hurd, 2005a, 2005b) Males: mean 0.947, standard deviation 0.029. Females:
mean 0.965, standard deviation 0.026. Assuming a normal distribution, the 95%
confidence interval for average length is 0.889-1.005 for males and 0.913-1.017 for

females.
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Fig.2.1: Distributions of Men (blue), women (green), and the whole population
(red). From a study of 136 males and 137 females (Bailey and Hurd, 2005a,2005b)
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2.4 Evidence and Effect of Androgen on Digit Ratio

Males develop a lower 2D:4D than females by the end of the first trimester of gestation
(Malas et al., 2006). Because of the early foetal development of sexual dimorphism in
2D:4D ratio, it is suggested that 2D:4D ratio may serve as a biomarker for prenatal
androgen exposure (Manning et al., 1998; Lutchmaya et al., 2004; Gallup et al., 2008).
Women with congenital adrenal hyperplasia (CAH), which results in elevated androgen
levels before birth, have lower, more masculinized 2D:4D on average (Brown, 2008;
Okten et al., 2002; Ciumas et al., 2009). Other possible physiological effects include an
enlarged clitoris and shallow vagina. Males with CAH have more masculine (smaller)
digit ratios than control males (Brown, 2008, Okten et al., 2002) which also suggests
that prenatal androgens affect digit ratios, since amniocentesis samples show that
prenatal levels of testosterone are in the high normal range in males with CAH, while
levels of the weaker androgen and prostenedione are several fold higher than in control
males (Pang et al., 1980, Dorr & Sippell, 1993; LWudy et al., 1999) These measures
indicate that males with CAH are exposed to greater prenatal concentrations of total
androgens than are control males. Digit ratio in men with Klinefelter’s syndrome, who
have reduced testosterone secretion throughout life compared to control males, are
greater (i.e., more feminine) than in their fathers or control males (Manning et al.,
2013). Digit ratio in men correlates with genetic variation in the androgen receptor gene
(Manning et al., 2003). Men with genes that produce androgen receptors that are less
sensitive to testosterone (because they have more CAG repeats) have greater, more
feminine, digit ratios. However, men carrying an androgen receptor with more CAG
repeats compensate for the less sensitive receptor by secreting more testosterone
(Crabbe et al., 2007), probably as a result of reduced negative feedback on

gonadotropins. Thus, it is not clear that 2D:4D would be expected to correlate with
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CAG repeats, even if it accurately reflects prenatal androgen. XY individuals with
androgen insensitivity syndrome (AIS) due to a dysfunctional gene for the androgen
receptor present as women and have feminine digit ratios on average, as would be
predicted if androgenic hormones affect digit ratios. This finding also demonstrates that
the sex difference in digit ratios is unrelated to the Y chromosome per se (Berenbaum et

al., 2009).

The sex difference in 2D:4D is present before birth in humans (Malas et al., 2006)
which rules out any social influences that might affect digit growth differentially in the
two sexes. Because all somatic sex differences in mammals to date have been found to
be due to either androgenic masculinization or effects of the sex chromosomes, and as
the AIS finding rules out a role for sex chromosomes in the sex difference in digit
ratios, the prenatal sexual dimorphism also indicates that androgens act before birth to
affect digit ratios. The ratio of testosterone to estradiol measured in 33 amniocentesis
samples correlates with the child's subsequent 2D:4D ratio (Lutchmaya et al., 2004).
Studies in mice indicate that prenatal androgen acts primarily by promoting growth of
the fourth digit (Zheng & Martin, 2011). There is evidence that this reflects foetal
exposure to the testosterone and oestrogen (Mcintyre et al., 2006). Several studies
present evidence that digit ratios are heritable (Paul et al., 2006). The level of oestrogen
in the amniotic fluid is not correlated with higher 2D:4D, and when examined
researchers found no difference in oestrogen levels between males and females
(Lutchmaya et al., 2004). It is not clear why digit ratio ought to be influenced by
prenatal hormones. There is evidence of other similar traits, e.g., otoacoustic emissions
and arm-to-trunk length ratio, which show similar effects (Mayhew et al., 2007). Hox
genes responsible for both digit and penis development (Dickman, 1997), have been

implicated in affecting these multiple traits (pleiotropy). Direct effects of sex hormones
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on bone growth might be responsible, either by regulation of Hox genes in digit
development or independently of such genes. Likewise, it is unclear why digit ratio on
the right hand should be more responsive than that on the left hand, as is indicated by

the greater sex difference on the right than the left (Honekopp & Schuster, 2010).

2.5 Correlation between 2D:4D with Anthropometric Variables

Association exists between 2D:4D ratio and birth weight which could be predicted most
especially from the left hands (Danborno et al., 2010). In a study conducted among the
Nigerian population, males have a significant negative relationship between right and
left 2D:4D ratio with birth weight, while females show positively significant
relationship in both right and left hands. 2D and 4D ratio showed significant
relationship with height, weight, chest, waist and hip circumferences in a study of
sexual dimorphism in Nigerians (Danborno et al., 2007). The study strongly confirms
the sexually dimorphic nature of 2D:4D ratio. Even though it failed to show relationship
between 2D:4D, BMI, chest, waist and hip circumferences as reported in other studies
(Danborno et al., 2007). The result of the 2D:4D ratios of the Ebira ethnic group
showed that the 2D:4D ratio of females was greater than the digit ratio of the males and
also the digit ratios have no relationship with either height, weight or BMI of an
individual and represents the original data for the people of the Ebira tribe of Nigeria
(Ibegbu et al., 2012). Danborno et al. (2007) provided the first data in Nigerians
demonstrating sexual dimorphism in 2D, 4D and 2D:4D ratio and relationship between

2D, 4D, and 2D:4D ratio to height, weight body circumferences (chest, waist and hip).

Since digit ratio is associated with levels of sex hormones, study by Danborno et al.
(2007) also reported the relationship of 2D:4D with chest, waist and hip circumferences

and waist-hip ratio. These relationships have been established in other populations
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(Manning et al., 2003: Manning et al., 2004). The results of Danborno et al. (2007)
showed significant relationship between 2D and 4D lengths in right and left hands with
chest, waist and hip circumferences in males but not in females. The relationship with
2D:4D was stronger in males than in females, which reflects that the relationship

between 2D:4D is stronger in males than females.

Other studies Neave et al. (2003) have established relationship between height, weight
and BMI. The result did not show any significant relationship between 2D:4D either in
right or left hands, which agrees with the report of Neave et al. (2003) and Vehmas et
al. (2006) but it is in contrast to that of Manning et al. (2003), who reported relationship
between 2D:4D with Waist, hip circumferences and BMI. When considering digit
lengths as entities both right and left 2D and 4D showed significant correlation with

weight and height.

Early studies describing 2D:4D ratios have indicated that the strong difference and
relationship with traits putatively link to testosterone is more significant in the right
than the left hand (Lutchmaya et al., 2004). The present study is the first to the best
knowledge of the authors to show that the left 2D:4D is stronger than the right, which
may be due to ethnic and geographical location as earlier reported that latitude have

effect on 2D:4D (Manning et al., 2003).

2.6 Digit Ratio and Aggression

Aggression in humans is strongly sex dependent, such that men tend to show more
same-sex physical aggression compared to women (Campbell & Muncer, 2008).
Therefore, this would suggest that 2D:4D is negatively related to physical aggression.
However, such a relationship is controversial. The first examination of the association

reported that 2D:4D did not correlate with aggression (Austin et al., 2002). Other
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studies have reported both significant and non-significant findings in links between
2D:4D and aggression. For example, Hurd et al. (2011) found a significant negative
relationship between 2D:4D and physical 2D:4D aggression in a sample of Canadian
men, but Butovskaya et al. (2012) reported no association between 2D:4D and physical
aggression in a sample of Hadza men. A recent meta-analysis (Honekopp & Watson,
2011) has not resolved these differences, reporting only a small but significant, negative
relationship between 2D:4D and aggression in men (r = -0.06). These discrepancies in
literature concerning 2D:4D and aggression in men may be resolved, to some extent, if
aggression is influenced by testosterone induced by an aggressive challenge and such

influence is additionally moderated by 2D:4D.

There is evidence for an aggression-testosterone-2D:4D link in the presence of a
challenge. Millet and Dewitte (2007) reported no relationship between 2D:4D and
physical or provoked aggression in a sample of 45 men, but a significant negative
correlation with both physical and provoked aggression, and 2D:4D was noted
immediately after exposure to an aggressive video. Although testosterone was not
measured in this study, there are reports of increases in testosterone after watching an
aggressive video clip (Millet, 2010; Cook &Crewther, 2012) for general discussion of
the link between aggressive stimuli and testosterone production), which, in turn, may
influence the expression of such behaviours as aggression. Furthermore, a study of
Italian football players in “Series A” showed low 2D:4D and high testosterone were
linked to the number of fouls during games (Perciavalle et al., 2013). This correlation is
to be expected if low 2D:4D predicts high physical aggression during the challenge of a
competitive game of football. Therefore, studies that address any association between
2D:4D and aggression would benefit from experimentally manipulating testosterone

levels using a “challenge” stimulus such as an aggressive video.
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Kilduff et al. (2013) examined the relationship between 2D:4D, testosterone
responsiveness, and provoked aggression in men in relation to an aggressive video
stimulus. In this study they manipulated testosterone levels by exposing the participants
to an aggressive challenge video and also a control video. Aggression was measured
after each video and free testosterone was measured before and after exposure to each
video. The hypothesis of Kilduff et al. (2013) was that the aggressive video would raise
testosterone levels and, in this context, 2D:4D would be negatively related to
aggression. In contrast, they expected testosterone would not be raised by the control

video and, in this context, 2D:4D would not be associated with aggression.

The results of Millet and Dewitte (2007), revealed a significant negative correlation
between 2D:4D and aggression after an aggressive stimulus. The effect was related to
an increase in testosterone concentrations, in so far as it was greatest in the sub-group
that showed the greatest increase in testosterone. This suggests that low 2D:4D men are
likely to show high aggression in conditions of challenge (such as aggressive
encounters, including aggressive sports), which is consistent with the challenge
hypothesis. Most of the significant associations they found were for left 2D:4D. In
general, 2D:4D correlations with target traits tend to be strongest for right 2D:4D.
However, for links with sports performance the left 2D:4D is of equal importance
(Honekopp & Schuster, 2010). Performance in sports involves a challenge which may
be similar to an aggressive situation. This may explain the link with left 2D:4D and
aggression in their findings. There was no correlation between 2D:4D and aggression
after the control video. This suggests that in the absence of an aggressive challenge a
low 2D:4D is not a strong biomarker for aggression. Thus, with regard to the
relationship between 2D:4D and aggression, it is possible to see negative or null

correlations, as have been reported by Hurd et al. (2011) and Butovskaya et al. (2012).

16



The 2D:4D ratio is connected with a number of traits associated with sex hormones,
such as fertility, sexual attraction, sexual orientation, spatial imagination, aggression
and sport (Dogan et al., 2008). Digit length ratio has suggested to correlate with several
psychological traits. Benderlioglu and Nelson (2004) found that masculinized low
2D:4D ratio was correlated with high reactive aggression as measured by letters in
females under high provocation. Bailey and Hurd (2005a) suggested that males with
lower, more masculine, digit length ratio and any form of aggression score. They also
found no correlation between digit length ratio and any form of aggression in females.
One of the factors that constitute aggression and expressed anger are hormones and
neurotransmitters (Dogan et al., 2008). In many studies and observation involving
animals and humans, it has been shown that there is a relationship between androgen
level and aggression (Marco et al., 2005). Generally, in normal people and athletes
there is positive correlation between free testosterone level and aggressive/hostile
behaviour, which can be measured by plasma and saliva. Clinical research has shown
that free testosterone level increases especially in people committing antisocial violence
crimes. Following the hypothesis of Dogan et al. (2008) androgen level affects both

digit development, aggression and anger.

2.7 Skinfold

Skinfold Technique by way of definition a way of assessing body composition utilizing
the measurement of various fat folds on the body. The development of human skinfold
thickness (subcutaneous fat) is affected by genetic factors, sex hormones and
neuroendocrine activity. In addition, there are obvious regional difference, ethnic
differences, eating habits, nutrition and physical exercise (Huang et al., 2010). The
skinfold thickness provides an estimate of the thickness of subcutaneous fat (Onimawo

and Cole, 2000). Onimawo et al. (2004) reported that skinfold thickness is useful in
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assessing the degree of malnutrition. Jellife (1996) also reported that triceps skinfold
thickness can serve as an indicator of nutritional status in man. Borkan and Norris,
(1980) reported that a decline in skinfold thickness at the biceps and triceps skinfold
can be attributed to a decrease in subcutaneous fat as a result of reduced energy intake,
as fat content is dependent on nutrition intake and energy expenditure of the individual.
The difference in the value of the skinfold thickness in people of the same age would
reflect the status of energy reserve (Bhardwaj & Kopoor, 2007). Ye et al. (2012) gave
two possible reasons for the difference in skinfold thickness: agricultural based
activities and high physical exertion reduces skinfold thickness while meat, egg and
high fat to protein in a diet increases skinfold thickness. Another measure for assessing
body fat is skinfold thickness. This technique estimates body fat at various sites
throughout the body, most commonly the triceps and subscapular site (Power et al.,
1997). The sum of two skinfold thickness utilizes the two most common skinfold
measurement sites the triceps and subscapular skinfolds, while avoiding a compounding

of measurement error that would be present if a ratio was used (Power et al., 1997).

Sarria et al. (1998) reported that predicting high body fatness in adult is better
accomplished via adolescent skinfold thickness than adolescent BMI. The thickness of a
skin allows researchers to distinguish between an individual’s body mass and body fat,
which is critical in regards to the potential negative impact on health status (Himes &

Dietz, 1994).

2.8 Body Composition and Digit Ratio
Many years ago, German paediatricians performed the first quantitative studies of body
composition on children who had died of malnutrition (Garrow & Webster, 1985).

Cadavers were used for measurements of body composition in adults as early as 1945
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(Garrow & Webster 1985). The use of body density to estimate body composition goes
back to the 1930s when the U.S. Navy was interested in the body composition of test
divers (Wilmore, 1983). The ability to measure body composition has improved
substantially since using cadavers. There are several ways to determine body

composition (e.g., bioelectrical impedence, skinfolds etc.).

Body Composition is the percentage of a body's total weight which is fat tissue, as
compared to the amount of total body weight from lean body mass. A frequently used
field technique for determining body composition is skinfolds (Fletcher &
McNaughton, 1987). There are many ways to measure body composition. Most
methods have at least some merits but many methods are either too difficult to
administer or too expensive to use. Skinfold measure as a tool for estimating body
composition is based on two assumptions: (1) thickness of subcutaneous fat represents a
constant proportion of total fat, and (2) the sites selected for skinfold measurements

represent the average thickness of the subcutaneous fat (Lukaski, 1987).

The correlative interdependence between the typically masculinizing features of body
composition and 2D:4D, found in female subjects, and their absence in the males,
suggests that the sex dependent 2D:4D ratio has a limited prediction in men (Cabric et
al., 2012). Similar conclusions were drawn by Neave et al. (2003) and Putz et al.
(2004), when they examined other sex dependent features. The hypothesis that the type

of body constitution may correspond to the 2D:4D ratio, appeared to be erroneous.

The evaluation of body composition is used in several areas of health science to gain
important information on the gross morphology (Komuya et al., 1992). Thus, the most
common technique used for body composition estimation have been isotope dilution

and underwater weighing with exception of skinfold thickness. This technique has not
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been easy to apply to many subjects due to the requirements of special equipment,

technician’s skill and subject discomfort.

Assessment of body composition, particularly the estimation of fat-free mass and total
body fat forms part of the nutritional assessment process. It offers more information
than body mass index, because changes in body weight may be a result of changes in
either the fat-free mass or total body fat. Researches on the body composition of
individuals are very important because body fat is related to blood pressure and other
cardiovascular risk (Berchtold et al., 1981), glucose intolerance (Wilson et al., 1981)

and insulin resistance (Bonnadonna et al., 1990).

Zamboni et al. (1992) reported that the body composition of human changes with
advancing age. This is because with age the fat free mass decreases as the fat mass
increases. It has been well established that central obesity is associated with several
metabolic disturbances such as dyslipidemia, glucose intolerance, hypertension,
peripheral hyperinsulinemia Zamboni et al. (1992). Upper body fat measured by waist
hip ratio is known to increase with aging in women as well as in men (Zamboni et al.,

1992).

Military and physical fitness trainers are keenly aware that specific types of physical
performance are associated with specific body size and composition characteristics
(Fleck, 1983). An obvious example is the contrast between the massive muscularity of a
power lifter and the extreme thinness and leanness of a marathon runner. Body size,
body composition, and military bearing (appearance) have always been important to the
military because of real and perceived associations with physical performance

capabilities (Friedl, 2004). Despite associations, there is low specific predictive value of
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body size or composition to soldier performance within the wide range of healthy

weights and adiposity (Harman & Frykman, 1992).

With consideration to a normal curve distribution in body composition, this suggested
that desirable body fat limits for active young men and women should fall around 20
and 30%, for men and women. Individuals above this level would have to engage in
remedial training and weight loss or be separated from the military. Body weight or
BMI only started an individual into the process and body fat became the standard. The
report recommended acknowledgment of an aging effect on body composition
relationships to fitness, with additional leeway for older service members. These
recommended thresholds ranged up to 37% body fat for the oldest age group of women
(US Department of Defense, 1981). Height and weight and the combination, usually in
the form of the Quetelet Index, or body mass index (BMI, kilograms per meter

squared), has long been used in soldier selection criteria (Friedl, 1992).
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Figure 2.1: The variety of measurement sites for circumference-based body

Composition equations that were originally developed by each of the military services

for assessment of body fat in women. This highlights the greater complexity of regional

fat distribution in women compared with the intraabdominal fat deposition that

predominates in men. Ultimately, a focus on the waist circumference in both sexes

proved to be the most relevant to DoD goals and to be the most accurate in estimating

overfat individuals.

The Waist Circumference-based military equations are relatively sensitive to changes in

criterion-measured body fat for male and female soldiers during basic training and male

soldiers during Ranger training (Friedl et al., 1994; Friedl et al., 2000; Friedl et al.,

2001; Santtila et al., 2008). In any case, WC-based body fat estimation is much better
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associated with male and female chronic health risks than total body fat, body weight,
or body size (BMI) (Friedl, 2004). Even for women, intraabdominal fat becomes an
issue above a certain threshold of adiposity. Kvist et al. (1988) demonstrated a linear

increase in intraabdominal fat with increasing adiposity in men.

In women, intraabdominal fat remained at a minimal level with increasing fatness until
an accumulation of 30 L or 27 kg) of total body fat, at which point a steady increase in
intraabdominal accumulation began. Fat deposition in other subcutaneous sites in
women, including arms, legs, buttocks, and breast are not generally associated with
health risks and in some cases may reflect an association with reduced cardiovascular
and other health risks. Intraabdominal fat (detected by WC), on the other hand, is
strongly associated with increasing health risks in women as it is with men (Friedl,

2009).

2.9 Correlation between Digit Ratio and Muscular Endurance

Relationship between digit ratio (2D:4D) and dynamic muscular endurance has been
analyzed to study the indirect effects of some physiological variables on dynamic
muscular endurance. Many sport scientists and coaches believed that talent
identification is a critical component of elite sports development programs (Mohamed
et al., 2010). The study of relationships between physical characteristics and sport
performance can help to identify a set of limitations and abilities in sport. Hand
parameters, especially digit ratio, are a rich resource of stable and valuable information
about the abilities of people. Meanwhile, the second to fourth digit ratio (2D:4D) is a
calculable and powerful variable for predicting the talents and abilities of athletes

(Honekopp et al., 2006; Paul et al., 2006).
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Moreover, 2D:4D ratio is a biological marker for assessing sport performance which is
mostly affected by genetics (Del Vecchio et al., 2011). Whereas, the results of the
studies on women don't show a meaningful relationship between this ratio and physical
fitness test results and physical activity of women (Bailey and Hurd, 2005a).
Nevertheless, there is a positive relationship between digit ratio (2D:4D) and the level
of serum estradiol (Manning, 2002a, 2002b; Lutchmaya et al., 2004; Fink et al., 2006).
Many researchers are interested in the relationship between different hand dimensions
with sport abilities and physical fitness components. Visnapuu and Jurimae (2007)
found that there is a significant relationship between hand grip and the ratio of digits in
male basketball and volleyball players of 10-17 years old. Experimental research results
show that digit ratio (2D:4D) can predict some sport behaviours. Manning and Taylor
(2001) and Honekopp et al. (2006) showed that this ratio is very low in people with a
more tendency to compete. The negative relationship between digit ratio (2D:4D) and
sport performance of men in soccer, speed running and skiing is reported in many

researches (Manning and Taylor, 2001; Manning, 2002a, b; Honekopp et al., 2006).

Muscular endurance as an important component of health and physical fitness plays a
key role in injuries related to sudden movements in the workplace and other work-
related musculoskeletal disorders (Nicolay and Walker, 2005). People with more
endurance are less in danger of tiredness and injury (Brown et al.,2008). They also can
be resistant to musculoskeletal disorders caused by stress and pressure. Muscular
endurance is extremely affected by biochemical and tissue features of cells in the
muscles and also physiological processes in the cellular level (Nicolay and Walker,
2005). Different fibres in a muscle have different histochemical features. A number of
previous studies indicated that women have more endurance than men at sub maximal

levels, using less glycogen and more fat as fuel than men (Brown et al., 2008).
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There is an insufficient information about effects of genetic and inside uterine factors
on muscular endurance. Since, anthropometric measures play a key role in predicting
success in sport talent (Mohamed et al., 2010), and because the muscular endurance is
the most necessary condition for doing sport activities with a good physical and mental
fitness, it seems that the digit ratio (2D:4D) can predict the success without any of
expensive lab experiments. Studying the literature shows that researchers have
emphasized the muscular strength in studying the relationship between digit ratio
(2D:4D) and muscular variables (Nicolay and Walker, 2005; Schaap et al., 2005;
Jurimae et al., 2009). Although muscular endurance is very important in health and
physical fitness, but there are a few studies about the correlation between digit ratio and
muscular endurance. Meanwhile, in most of the daily activities muscular endurance
which is the ability of contraction or continuous of contraction is extremely important.
Generally, comparing to the muscular strength, there has been a few studies on the
relationships between anthropometric dimensions and muscular endurance. For
example, lots of studies reported a significant relationship between muscular strength
and digit ratio (Nicolay and Walker, 2005; Schaap et al., 2005; Jurimae et al., 2009).
However, there are a limited number of studies on the relationship between hand
dimensions and muscular endurance. The methodologies of previous studies showed
that they’ve used hand grip through measuring it by manual dynamometer. Since the
method of grasping the dynamometer is similar as grasping the bar in pull-ups, the
hypothesis of existence of a relationship between digit ratio (2D:4D) and the scores
from a pull ups test were assessed. Despite the fact that muscular endurance is highly
related to muscular strength, no significant relationship was reported in a study between
the digit ratio (2D:4D) and muscular endurance in girl students (Rahimi et al., 2013).

Rahimi results are in contrast to Honekopp et al. (2006) findings who reported a
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negative significant relationship between digit ratio (2D:4D) with the scores of physical
education of teenagers and the results of physical fitness tests in adults (including push-
ups, repetitive jumping over more than one barrier, swimming, running, repetitive rope
picking and repetitive ball throwing in basketball). Moreover, the acquisitive nature of
muscular endurance, gender differences and subsequently the difference in sex
hormones level and muscle fibre type distribution are the factors affecting the
relationship between digit ratio (2D:4D) and muscular endurance. Muscular endurance
IS an acquisitive variable, but digit ratio formed in prenatal phase of development and
doesn’t change after birth and during the life time (Lutchmaya, et al., 2004; Honekopp

et al., 2006).

2.10 Correlation between Digit Ratio and Male Ability in Sports

Many studies showed that low 2D:4D ratios correlated with athletic ability (Manning &
Taylor, 2001; Manning et al., 2007). Ability in many sports and athletic disciplines may
act as a proxy for ability in male-fighting because they demand good visual-spatial
judgement, speed, endurance and strength. Football (soccer) is one such sport. Striking
the ball with foot, head and fist (in the case of goalkeepers) and directing it towards
fellow players or the goal requires spatial judgement. Playing competitive football for
90 min is a sustained demonstration of cardiovascular efficiency and a test of speed and
sometimes strength. Testosterone, particularly prenatal testosterone, has many
extragenital influences (Bardin & Catterall, 1981; McEwen, 1981). Androgens are
critical for sexual differentiation of the nervous system and the development of abilities
such as spatial judgement (Geschwind & Galaburda, 1985; Kimura, 1996, 1999), and in

males the formation of an efficient cardiovascular system (Manning & Bundred, 2000).

In his report Manning and Taylor, (2001) found that low 2D:4D ratio is associated with

a high level of attainment across a number of sports and also with high mental rotation
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scores. Professional football players had lower 2D:4D ratios than controls; 1st team
players had lower ratios than youth team members or reserves; international players had
lower 2D:4D ratios than those who have not yet represented their country; and in a one-
tailed test, 2D:4D ratio was negatively related to number of international appearances
after the effect of country was removed. He suggested that low 2D:4D ratio in men is a
correlate for high ability in many sports, including football. The relationship between
low 2D:4D ratio and ability in sports may arise in two ways. First, it has been suggested
that high prenatal testosterone promotes the growth of the right hemisphere and
facilitates visual-spatial ability (Geschwind & Galaburda, 1985). Testosterone is also an
important prophylactic against malfunction of the vascular system in men (Rosano,
2000). It reduces the effects of exercise-induced myocardial ischemia in men with
coronary heart disease (Rosano et al., 1999); men with coronary artery disease have
lower testosterone levels than controls (English et al., 2000) and survivors of heart
attack have lower testosterone and higher estradiol levels than controls (Aksut et al.,
1986; Swartz and Young, 1987; Sewardson et al., 1990; Phillips et al., 1994). It has
been suggested that the formation of the cardiovascular system is sensitive to
testosterone and estradiol and that low 2D:4D ratio is a marker for high prenatal
testosterone and an efficient vascular system in males (Manning and Bundred, 2000).
Low 2D:4D ratios in men have now been found to be associated with ability in sports,
high sperm counts and testosterone concentrations (Manning et al., 1998), and a
possible male display trait, i.e., musical ability (Sluming and Manning, 2000). Manning
and Taylor, (2001) therefore suggest that 2D:4D ratio is a negative correlate of male

competitiveness, fertility and attractiveness.
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2.11 Digit Ratio, Cognitive Styles and Facial Emotion Recognition

Sexual dimorphism is observed across both humans and other animals. Among humans,
obvious morphological variations between the sexes such as height and brain size
(Hines, 2006) with men being taller and having greater brain volumes compared to
women. Scientists have observed sexual dimorphism in a number of domains including
interpersonal interaction, academic ability, psychomotor ability and (Baron Cohen,
2002, Hamilton, 2009; Kimura et al., 2000). Generally, these studies have shown that
men demonstrate better performance in mathematics, generate more complex systems
of classification, obtain higher scores on the mathematics component of the Scholastic

Aptitude Test and perform better in the interception of balls.

Conversely, women generally show superior abilities in verbal memory, memory of
objects location in an array and the recognition of facial emotions (Kate et al., 2015). In
human cognitive psychology, visual spatial tasks possibly demonstrate one of the
biggest sex differences with male advantage particularly for the mental rotation task and
spatial perception skills (Voyer et al., 1995). On the other hand, a meta-analytic study
confirm that facial emotion processing demonstrates female advantage (McClure,
2000). In addition, this observation is possibly related to brain structural differences
between male and female (Gur et al., 2002). Evolutionary psychologists postulate that
sexual dimorphism in human cognition is consequential of our evolutionary origins.
Particular to spatial cognition, men tend to adopt a bird’s eye view of the topography
while women remember landmark details better due to the evolutionary pressures of
long distance travelling by men in search of food and mates, while women are
postulated to have paid attention to nearby children and foraged within a small area
(Dabbs & Chang, 1998). Similarly, men’s enhanced performance of the mental rotation

task has been attributed to their role in tool making (Kimura et al., 2000). With respect
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to social cognition, women scored better than men on measures of empathy considering
that ancestral women were more involved as caregivers, and women predominantly
made use of relational aggression while men tend to use physical aggression (Loon,
2009). Albeit, the myriad of sexual dimorphic attributes described in cognition
literature, some evidence suggest that such sex differences might be exaggerated and
the magnitude of such differences reduced over time (Voyer et al., 1995). Sexual
dimorphism in cognitive performance has prompted scientists to explore the potential
underlying factors in greater depth. Two important factors arose from studies looking at
sexual dimorphism cognitive styles (Baron-Cohen, 2002) 2D:4D finger digit length
(Mayhew et al., 2007). In addition, sexual dimorphism for functional asymmetry is

commonly observed (Kimura et al., 2000; Hines, 2006).
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CHAPTER THREE
3.0 MATERIAL AND METHODS

3.1 Materials

The following anthropometric tools/equipment were used for this study: stadiometer,
measuring tape and skinfold caliper. All body measurements were obtained with
subjects in anatomical position, except otherwise specified. The study location was Jaji

military cantonment, Kaduna State, Nigeria.

3.1.1 Geographical location of the study population

Kaduna State was originally part of the Northern region in the three-region structure of
1954. In 1967, with the creation of twelve federal states by General Yakubu Gowon’s
Military Government, Kaduna State became part of North-Central State. The 1976
Military Government of General Murtala Muhammed created nineteen states from the
existing twelve and North Central State was renamed Kaduna State. In 1987, General
Ibrahim Babangida’s Military Government brought the number of states to twenty-one
and Kaduna was divided into Kaduna and Katsina States. The state has a population of

6,113,503 (National Buraeu of Statistics, 2012)

Kaduna State occupies almost the central position of the Northern part of Nigeria and
shares common boundaries with Zamfara, Katsina, Kano, Bauchi, Plateau, Nasarawa
and Niger State as well as Federal Capital Territory. This state occupies an area of
about 46,053 square Kilometers. This state has three senatorial districts, 23 local
governments and 255 political wards (Fig 3.1). The global location of kaduna state is
between longitude 06° 15 E and 08° 38 E east of the Greenwich meridian and also

between latitude 09°02 N and 11° 32 N North of the equator (Abaje et al., 2015).
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3.1.2 Climatic condition

The state is located in a tropical rain forest zone and has a tropical savannah climate.
The climate is humid and the humidity is at its highest between March and November.
For the whole of Kaduna State the mean daily temperature is 32.7°C (80.1 °F). As in
the rest of West Africa, there are only two types of weather periods, rainy season and
dry season. The average annual rainfall in the area is around 1,500 millimetres (79 in),
which arrives intermittently and becomes very heavy during the rainy season. Other
weather conditions affecting the state include Harmattan, a dusty trade wind lasting a
few weeks of December and January. Like the rest of Nigeria, the state is hot all year
round. Located at an elevation of 585.86 meters (1922.11 feet) above sea level, Kaduna
has a Tropical wet and dry or savanna climate (Classification: Aw). The city’s yearly
temperature is 28.46°C (83.23°F) and it is -1.0% lower than Nigeria’s averages. Kaduna
typically receives about 92.56 millimeters (3.64 inches) of precipitation and has 132.0
rainy days (36.16% of the time) annually. (Weather and Climate, 2023 - The Global

Historical Weather and Climate Data, https//:tcktcktck.org/ Nigeria>kaduna).

3.1.3 Vegetation

Kaduna State falls within the vegetation cover of Sudan Savannah type, characterized
by woodland, scattered short trees, shrubs and grasses. The soil is mostly loamy to

sandy. A substantial amount of clay is found also (en.wikipedia.org/wiki/kaduna-state/

geography)
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3.2 Methodology

3.2.1 Sample size determination

The sample size of the study was obtained using the formula, as described by (Naing et
al., 2006).

[n = Z°pa/d’]

Where; n = the desired sample size per ethnic group

z = the standard normal deviation, usually set at 1.96 (=2.0),

p = the proportion in the target population within the desired age range (when no
estimate 50% is used; i.e. 0.5), q= 1-p, d= degree of accuracy desired, usually set at
0.06,

Therefore, n= (1.96)%(0.5) (0.5)/ (0.05)% = 384.

For this study a total number of 403 soldiers were used: these was conducted in Jaji

Military Cantonment, Kaduna State.

3.2.2 Sampling technique

The subjects who participate in this study were randomly selected soldiers of Jaji

military cantonment, Kaduna State (n = 402 and mean age = 33.31+ S.D).

3.2.3 Measuring tape

i. Arm circumference (cm): Tape was wrapped around the biceps, half way
between the shoulder and the elbow (ISAK, 2001)

ii. Chest circumference (cm): Tape was wrapped around the chest at the level of
of the middle of the sternum (breast-bone), with the tape passing under the arm.
The arms were relaxed by the side, and the measurement taken at the end of a
normal expiration (ISAK, 2001).

iii. Hip circumference (cm): The tape was wrapped over the maximum
circumference of the buttocks (ISAK, 2001).
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iv. Thigh circumference (cm): Tape was wrapped around the thigh at the level of
the mid-point on the lateral (outer side) surface of the thigh, midway between
trochanterion (top of the thigh bone, femur) and tibiale lateral (top of the tibia
bone) (ISAK, 2001).

v. Waist circumference (cm): Tape was wrapped around the waist at the midpoint
between the lowest rib and iliac crest. The subject was asked to stand erect

while measurement were taken (ISAK, 2001).

3.2.4 Stadiometer

Stadiometer was used to measure the height and weight of the subjects.

i.  Height (cm): Standing height was measured taking the maximum distance from
the floor to the highest point on the head, when subjects were standing in
anatomical position. Shoes were put off, feet together and arms by the sides.
Heels, buttocks and upper back were also in contact with the wall when the
measurement is made (ISAK, 2001).

ii.  Weight (kg): Weight was measured to the nearest 0.1 kg when the subject is

standing and putting on light indoor clothes using the inner scan (ISAK, 2001).

3.2.,5 Skinfold calliper
The skinfold thickness was taken at the left side of the body (Moreno et al., 2002) to the

nearest 0.1 mm using a skinfold calliper. Once affirm grip is placed the skinfold, the
caliper was applied perpendicular to the site. After the release of the trigger, the
measurement was read.
I.  Triceps: A vertical pinch of skin fold was taken on triceps midway between the
shoulder and elbow. The measurement was taken when the person is standing

upright, with arms hanging down loosely (ISAK, 2001).
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i.  IHliac skinfold: Immediately above the iliac crest (top of hip bone), on the most
lateral aspect (side). The fold is directed anteriorly and downward in line with

the natural fold of the skin (ISAK, 2001).

3.2.6 Experimental design

This is a prospective study and data was collected with predesigned questionnaire. Out
of four hundred and twenty (420) questionnaires distributed, four hundred and three
(403) were retrieved and the information contained in each were analysed and presented
in a tabular form. A total of seventeen (17) questionnaires were returned incomplete or
not returned or blank. These questionnaires were distributed randomly to soldiers of Jaji
military cantonment, Kaduna State.The following was included in the questionnaire:
age, number of siblings, weight, height, BMI, waist-hip ratio, waist circumference, hip

circumference, waist-hip ratio, mid upper arm circumference, chest circumference.
3.3 Inclusion and Exclusion Criteria

3.3.1 Inclusion criteria

The following were used as inclusion criteria:
i.  Subjects who are certified soldiers and civilians in Jaji Military cantonment.
ii.  Subjects who were apparently mentally and physically fit.
iii.  Respondent must be between ages 18-50 years old.

iv.  Not on any centrally acting drugs.

3.3.2 Exclusion criteria

The following were used as exclusion criteria
i.  Subjects who do not have certification (i.e. ldentity card or any means of
identification).

ii.  Subjects who are not physically and mentally fit.
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iii.  Subjects who are not within the designated age range stated above.

iv.  Structural deformity in any of the measured parts.

3.4 Ethical Approval

Ethical approval was obtained from Ahmadu Bello University Research Ethics
Subcommittee (see Appendix I) and permission to conduct this study was also obtained
from Jaji military cantonment. Only subjects who gave informed consent were included

in this study.

3.5 Data Analyses

Data were presented as descriptive statistics (Mean + SD) and percentages. Mann-
Whitney test was used to compare mean of values, Kruskal Wallis followed by pair
wise comparison with adjusted Bonferroni corrections to compare means across groups,
discriminant function analysis was used for military cadre discrimination and
Spearman’s correlation were used for relationship between each of the measured
anthropometric parameters. P < 0.05 was deemed significant. Statistical analysis was

conducted using Statistical Product and Service Solutions (SPSS) version 23.0
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CHAPTER FOUR
40 RESULTS

4.1  Descriptive Statistics of the Study Population

The mean, standard deviation, minimum and maximum of aggression scores,
anthropometric variables and body composition of the whole study population and
based on cadre. The overall subjects were 402 comprised of 189 Officers and 213

Soldiers as presented in Tables 4.1, 4.2 and 4.3.

Fig. 4.1 is a chart showing the distribution of military personnel’s according to length of
service. 204 (50.7%) were between 0-9 years, 124 (30.8%) 10-19 years and 74 (18.4%)
were greater than 20 years in service. Of the officers 77 (40.7%) were between 0-9
years, 101 (53.4%) and 11 (>20 years), while for the soldiers 127 (59.6%) were
between 0-9 years, 23 (10.8%) 10- 19 years and 63 (29.8%) greater than 20 years (Fig.

4.2).

The distribution of the study population based on alcohol consumption is shown in
Figure 4.3. 48 (11.9%) consumed alcohol while 354 (88.1%) did not ingest alcohol. In
the cadre of officers 26 (13.8%) consumed alcohol while 163 (86.2%) answered in the
negative. Whereas in the soldiers cadre 22 (10.3%) responded in the affirmative to

alcohol ingestion while 191 (89.7%) did not consume alcohol (Fig. 4.4).

The distribution of the study population based on cigarette smoking is presented in
Figure 4.5. 34 (8.5%) are cigarette smokers while 368 (91.5%) are non-smokers. In the
cadre of officers 17 (9.0%) are smokers while 172 (91.0%) are non-smokers. Whereas
in soldiers cadre 17 (8.0%) responded in the affirmative to cigarette smoking while 196

(92.0%) are non-smokers (Fig. 4.6).
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Table 4.1: Descriptive statistics of age and aggression scores of the whole study population and based on cadre

Overall (n=402)

Officers (n=189)

Soldiers (n=213)

Parameters mean = SD Min-Max mean = SD Min-Max mean = SD Min-Max
Age (Yrs) 33.31 + 8.07 20.00-56.00 33.08 + 5.60 21.00-45.00 33.52 +9.76 20.00-56.00
Anger score 17.36 + 5.49 7.00-28.00 17.25 +5.36 7.00-28.00 17.45 + 5.61 7.00-28.00
Physical 15.43 + 5.19 7.00-29.00 14.85 + 4.97 7.00-27.00 15.95 + 5.34 7.00-29.00
Aggression Score

Hostility Score 15.11 + 6.36 7.00-67.00 14.97 +6.16 7.00-56.00 15.24 + 6.54 7.00-67.00
Verbal 16.92 + 5.50 8.00-35.00 16.67 + 5.02 8.00-32.00 17.15 +5.90 8.00-35.00
Aggression Score

Total Aggression ¢/ 634 1928 29.00-115.00 63.74 + 18.25 29.00-115.00 65.79 + 20.14 29.00-114.00

Score

38



Table 4.2: Descriptive statistics of anthropometric variables of the whole study population and based on cadre

Overall (n=402)

Officers (n=189)

Soldiers (n=213)

Parameters

Weight (kg)

Height (m)

Body Mass Index (kgm-?)
Waist Circumference (cm)
Hip Circumference (cm)
Waist Hip Ratio

Mid Upper Arm
Circumference (cm)
Chest Circumference(cm)

Bicep Skin Fold (mm)
Tricep Skin Fold (mm)

Sub Scapular Skin Fold (mmr
Suprailiac Skin Fold (mm)

mean = SD

73.91 +11.50

297 +14.42
2474 +4.05
82.03 +8.77
96.01 £6.91
0.85+0.05

29.99+2.74

89.49 +7.08
5.55+2.23
12.7 +69.79
15.69+7.73
453 +2.64

Min-Max
49.00-164.50
1.58-174.00
0.00-49.66
61.00-112.00
80.00-130.60
0.68-1.03

23.00-39.00

6.50-108.00
2.00-17.20
2.30-14.04
3.80-53.00
2.20-30.60

mean = SD

74.70 +12.70
4.37 +20.97
2492 +5.01
82.10 + 8.48
96.39 £ 7.04
0.85+0.05

30.09 +2.69

89.70 £ 5.97
5.64 +£2.03
16.88 + 101.56
16.23 £ 8.00
4,74 +3.04

Min-Max
50.00-164.50
1.58-174.00
0.00-49.66
67.00-109.00
82.00-130.60
0.68-0.99

23.00-38.00

78.00-108.00
3.00-14.60
2.40-14.04
3.80-51.30
2.20-30.60

mean * SD

73.22+10.31
1.72 £ 0.06
2458 + 2.95
81.97 +9.04
95.68 + 6.80
0.86 £ 0.05

29.90+2.79

89.31+7.95
5.47+241
9.13+6.26
15.21 +7.46
4.35+2.23

Min-Max
49.00-110.00
1.58-1.89
16.56-33.91
61.00-112.00
80.00-120.00
0.73-1.03

24.00-39.00

6.50-106.00
2.00-17.20
2.30-64.40
5.40-53.00
2.20-22.00

U: Mann Whitney U Test
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Table 4.3: Descriptive statistics of anthropometric variables of the whole study population and based on cadre

Overall (n=402)

Officers (n=189)

Soldiers (n=213)

Parameters

Right 2D (mm)
Right 4D(mm)
Left 2D(mm)
Left 4D (mm)

Right 2D:4D Ratio
Left 2D:4D Ratio

mean + SD
72.57 +6.20

75.05+£5.61
73.19+5.89
75.94 +6.90
0.97 £0.07
0.99+£0.43

Min-Max
22.40-94.20

61.63-94.67
53.92-91.00
7.32-92.77
0.31-1.19
0.71-9.35

Min-Max
71.83 +6.39
74.84 + 4.88
7277 £5.54
75.37+7.90
0.96 £ 0.07
1.01 £0.62

mean *+ SD

22.40-94.20

62.17-86.12

53.92-91.00
7.32-8.94
0.31-1.19
0.71-9.35

mean + SD
73.23 +5.96

75.24 +£6.19
73.56 +6.18
76.45+5.85
0.98 £ 0.06
0.96 +£0.07

Min-Max
56.42-90.37

61.63-94.67
54.69-89.57
58.10-92.77

0.80-1.19
0.78-1.26

U: Mann Whitney U Test
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Table 4.3: Descriptive statistics of body composition of the whole study population and based on cadre

Overall (n=402)

Officers (n=189)

Soldiers (n=213)

Parameters mean + SD Min-Max mean + SD Min-Max mean + SD Min-Max
Body Fat (%) 16.16 + 5.20 6.22-29.58 16.48 + 4.86 6.35-28.00 15.87 + 5.48 6.22-29.58
Fat Mass (kg) 63.68 + 7.30 48.96-82.25 62.91 + 7.65 48.96-80.47 64.37 + 6.91 49.25-82.25
Fat Free Mass (kg) 1821+12.25  -12.25-56.23 18.89 + 12.74 -11.51-56.23 17.61 +11.80 -12.25-50.75
Mass Index (kgm®) 21.42 + 3.40 0.00-30.58 21.06 + 3.83 0.00-29.16 21.74 +2.93 14.79-30.58
Fat Free Mass 3.32+ 4.64 -8.59-32.79 3.85 + 4.88 -7.37-32.79 2.84 +4.37 -8.59-16.33

Index (kgm™)
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4.2 Comparison of Anthropometric Variables, Aggression and Body Composition
between Officers and Soldiers

The comparison of anthropometric variables between officers and soldiers is presented
in Table 4.4. The bicep skin fold thickness was statistically significantly higher in the
officers than in the Soldiers (U = 17834.5, p = 0.05). The soldiers on the hand had
statistically significantly higher values for R2D and R2D:4D values respectively
compared with the officers counterpart (U = 17824.5, p = 0.05 and U = 17729.5, p =
0.04 respectively). The other anthropometric variables (weight, height, waist
circumference, hip circumference, triceps SF, subscapular SF, supraspinal SF, R4D,
L2D, L4D and L2D:4D) were not statistically significantly different between the two
groups (p>0.05).

Figure 4.5 is a chart comparing components of aggression between officers and
soldiers. The soldiers had statistically significantly higher scores for physical
aggression compared with the officers (U = 17371, p = 0.02). The other components of
aggression (anger, hostility and verbal aggression) and total aggression were not

statistically significantly different between the two groups (p>0.05).

Figure 4.6 is a chart comparing body composition between officers and soldiers. The
soldiers had statistically significantly higher values for fat mass compared with the
officers (U = 17624.5, p = 0.03). The officers on the hand had statistically significantly
higher values for FFMI compared with the soldiers counterpart (U = 17851, p = 0.05).
The other body composition variables (BF%, FMI and FFM were not statistically

significantly different between the two groups (p>0.05).
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Table 4.4: Comparison of anthropometric variables between officers and soldiers

Officer Soldier
Parameters Mean Rank Mean Rank U z value p value
Weight (kg) 206.95 196.67 19099.00 -0.89 0.38
Height (m) 196.39 206.04 19162.50 -0.83 0.41
Body Mass Index (kgm™) 209.57 194.34 18603.00 -1.31 0.19
Waist Circumference (cm) 204.13 199.17 19632.00 -0.43 0.67
Hip Circumference (cm) 205.93 197.57 19291.50 -0.72 0.47
Waist Hip Ratio 198.74 203.95 19607.50 -0.45 0.65
Mid Upper Arm 206.62 196.96 19161.00 -0.83 0.40
Circumference (cm)
Chest Circumference(cm) 201.82 201.22 20068.00 -0.05 0.96
Bicep Skin Fold (mm) 213.64 190.73 17834.50 -1.97 0.05
Triceps Skin Fold (mm) 212.81 191.47 17991.50 -1.84 0.07
Subscapular Skin 208.57 195.23 18792.50 -1.15 0.25
Fold (mm)
Supraspinal Skin 209.46 194.44 18624.00 -1.29 0.20
Fold (mm)
Right 2D (mm) 189.31 212.32 17824.50 -1.98 0.05
Right 4D (mm) 200.20 202.65 19883.00 -0.21 0.83
Left 2D (mm) 193.08 208.97 18537.50 -1.37 0.17
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Table 4.4: Comparison of anthropometric variables between officers and soldiers

Officer Soldier
Parameters Mean Rank Mean Rank U z value p value
Left 4D (mm) 195.77 206.58 19046.00 -0.93 0.35
Right2D:4D Ratio 188.81 212.76 17729.50 -2.06 0.04
Left 2D:4D Ratio 200.69 202.22 19975.50 -0.13 0.90

U: Mann Whitney U test
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Officers

# Soldiers

TA score

Figure 4.1: Comparison of components of aggression between Officers and
Soldiers (*: p<0.05). (PA: Physical aggression; HOS: Hostility; VA: Verbal

aggression; TA: Total aggression)
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Figure 4.2: Comparison of body composition between Officers and Soldiers (*: p<0.05). (BF: Body fat; FM: Fat mass; FFM: Fat free
mass; FMI: Fat mass index; FFMI: Fat free mass index).
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4.3 The Influence of Some Socio-Demographic on the Anthropometric Variables,
Aggression and Body Composition

Table 4.5 depicts the results of the influence of length of service on the anthropometric
variables of military personnel. Weight and MUAC are significantly different between
the groups 0-9 and 10-19 years while between groups of 0-9 and >20 years and 10-19
and >20 years, no significant differences were observed. WC, WHR, supraspinal skin
fold and R2D were significantly different across the three groups. HC, CC, biceps,
triceps and subscapular skin fold were significantly different between the groups 0-9
and 10-19 years and 10-19 and >20 years but no difference was observed between 0-9
and >20 years group. The L2D and L2D:4D were significantly different the groups >20
and 0-9 years and 10-19 and 0-9 years while no difference was observed between >20
and 10-19 years group. In the case of the R2D:4D significant difference was only
observed between >20 and 0-9 years group. The height, BMI, R4D and L4D were not
significantly different across the three groups (p>0.05).

The influence of length of service on the aggression components of Military Personnel
is presented in Figure 4.7. The components of aggression were not significantly

different across the groups (p>0.05).

Fig. 4.4 is a chart showing the influence of length of service on the body composition
variables of Military Personnel. BF% was significantly different across the groups. The
FM, FFM and FMI were significantly different between the groups 0-9 and 10-19 years
and 10-19 and >20 years but no difference was observed between 0-9 and >20 years
group. The FFMI was significantly different between the groups 0-9 and 10-19 years
while between the groups of 0-9 and >20 years and 10-19 and >20 years, no significant

differences were observed.
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The influence of cigarette smoking on the anthropometric variables of military
personnel is presented in Table 4.6. Non cigarette smokers had statistically significantly
higher mean ranks for height, weight, triceps, subscapular and supraspinal skin folds
compared with the cigarette smokers (p<0.05). On the hand, cigarette smokers had
statistically significantly higher mean ranks for R2D and L2D:4D compared with the
non cigarette smokers (p<0.05). There was no statistically significantly difference in the
mean ranks of BMI, WC, HC, WHR, MUAC, CC, bicep skin fold, R4D and R2D:4D

between the cigarette smokers and non-cigarette smokers (p>0.05).

Fig. 4.5 is a chart showing the influence of cigarette smoking on the aggression
components of Military Personnel. There was no statistically significant difference in
mean ranks of total aggression and components of aggression between the cigarette
smokers and non cigarette smokers (p>0.05). Similarly, there was no statistically
significantly difference in the mean ranks of body composition variables between the

cigarette smokers and non-cigarette smokers (p>0.05) (Fig. 4.6).

The influence of alcohol consumption on the anthropometric variables of Military
Personnel is presented in Table 4.7. Alcohol drinkers had statistically significantly
higher mean ranks for BMI and MUAC compared with the non alcohol drinkers
(p<0.05). However, there was no statistically significantly difference in the mean ranks
of height, weight, biceps, triceps, subscapular and supraspinal skin folds, BMI, WC,
HC, WHR, MUAC, CC, R2D, R4D, R2D:4D, L2d, L4D and L2D:4D between the

alcohol drinkers and non-alcohol drinkers (p>0.05).

Fig. 4.7 is a chart showing the influence of alcohol consumption on the aggression
components of Military Personnel. Alcohol drinkers had statistically significantly

higher mean ranks for total aggression and components of aggression compared with
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the non alcohol drinkers (p<0.05). However, there was no statistically significant
difference in the mean ranks of body composition variables between the alcohol

drinkers and non-alcohol drinkers (p>0.05) (Figure 4.8).
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Table 4.5: Influence of length of service on the anthropometric variables of Military Personnel

Length of service

0-9 years (n=204)  10-19 years (n=24) >20 years (n=74)

Parameters Mean Rank Mean Rank Mean Rank Chi square Df p value
Weight (kg) 186.39 219.42° 213.14% 7.15 2.00 0.03
Height (m) 188.28 212.01 220.34 5.62 2.00 0.06
Body Mass Index (kgm™) 193.86 21351 202.45 2.21 2.00 0.33
Waist Circumference(cm) 161.32° 226.85° 269.77° 55.91 2.00 0.00
Hip Circumference (cm) 175.45° 227.10° 230.%3¢ 20.90 2.00 0.00
Waist Hip Ratio 161.72° 214.08" 290.09° 68.39 2.00 0.00
Mid Upper Arm 184.79° 219.79° 216.93% 8.63 2.00 0.01
Circumference (cm)

Chest Circumference (cm) 179.81%¢ 216.05¢ 236.91° 15.95 2.00 0.00
Bicep Skin Fold (mm) 174.50%° 224.38"° 237.59¢ 22.98 2.00 0.00
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Table 4.5: Influence of length of service on the anthropometric variables of Military Personnel

Length of service

0-9 years (n=204) 10-19 years >20 years (n=74)
(n=24)
Parameters Mean Rank Mean Rank Mean Rank Chi square Df p value
Tricep Skin Fold (mm) 178.24%¢ 218.28"¢ 237.52° 17.88 2.00 0.00
Subscapular Skin Fold (mm) 178.50%¢ 217.04"¢ 238.87° 17.87 2.00 0.00
Supraspinal Skin Fold (mm) 169.45° 217.68" 262.74° 38.53 2.00 0.00
Right 2D (mm) 22757 178.76° 167.74° 21.27 2.00 0.00
Right 4D (mm) 214.69 189.77 184.80 5.42 2.00 0.07
Left 2D (mm) 227.02%¢ 179.91° 167.32"¢ 20.52 2.00 0.00
L eft 4D (mm) 205.27 196.73 199.08 0.46 2.00 0.80
Right 2D:4D Ratio 217.83 187.47%¢ 180.01¢ 8.37 2.00 0.02
Left 2D:4D Ratio 226.22%° 185.55%° 160.09" 20.97 2.00 0.00

(a.b.c and d superscripts: Dissimilar superscripts means significantly different from each other while similar superscripts means not different from each other)
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Figure 4.3: Influence of length of service on the aggression components of military

personnel
(p>0.05) (PA: Physical aggression; HOS: Hostility; VA: Verbal aggression; TA: Total

aggression)
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Figure 4.4: Influence of length of service on the body composition variables of
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Table 4.6: Influence of cigarette smoking on anthropometric variables of military personnel

Cigarrete smokers

Non cigarette smokers

(n=34) (n = 368)
Parameters Mean Rank Mean Rank U z value p value
Weight (kg) 177.85 203.68 5452.00 -1.24 0.21
Height (m) 198.21 201.80 6144.00 -0.17 0.86
Body Mass Index (kgm™) 169.53 204.45 5169.00 -1.68 0.09
Waist Circumference (cm) 154.76 205.82 4667.00 -2.45 0.01
Hip Circumference (cm) 164.40 204.93 4994.50 -1.95 0.05
Waist Hip Ratio 172.53 204.18 5271.00 -1.52 0.13
Mid Upper Arm Circumference (cm) 178.18 203.65 5463.00 -1.23 0.22
Chest Circumference (cm) 174.63 203.98 5342.50 -1.41 0.16
Biceps Skin Fold (mm) 170.90 204.33 5215.50 -1.61 0.11
Triceps Skin Fold (mm) 162.62 205.09 4934.00 -2.04 0.04
SubScapular Skin Fold (mm) 162.62 205.09 4934.00 -2.04 0.04
Supraspinal Skin Fold (mm) 154.37 205.85 4653.50 -2.47 0.01
Right 2D (mm) 239.35 198.00 4969.00 -1.99 0.05
Right 4D (mm) 216.84 200.08 5734.50 -0.80 0.42
Left 2D (mm) 232.18 198.67 5213.00 -1.61 0.11
Left 4D (mm) 204.49 201.22 6154.50 -0.16 0.88
Right 2D:4D Ratio 226.19 199.22 5416.50 -1.30 0.20
Left 2D:4D Ratio 240.44 197.90 4932.00 -2.04 0.04

U: Mann-Whitney U test
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Figure 4.6: Influence of cigarette smoking on the body composition variables of
military personnel (p>0.05).
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mass index; Yes: Cigarrete smokers; No: Non cigarette smokers)
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Table 4.7: Influence of alcohol consumption on the anthropometric variables of military personnel

Alcohol drinkers (n=48)  Non-alcohol drinkers (n=354)

Parameters Mean Rank Mean Rank u z value  pvalue
Weight (kg) 222.71 198.62 7478.00 -1.35 0.18
Height (m) 179.77 204.45 7453.00 -1.38 0.17
Body Mass Index (kgm™) 234.31 197.05 6921.00 -2.08 0.04
Waist Circumference (cm) 225.80 198.20 7329.50 -1.55 0.12
Hip Circumference (cm) 229.25 197.74 7164.00 -1.76 0.08
Waist Hip Ratio 217.29 199.36 7738.00 -1.00 0.32
Mid Upper Arm Circumference (cm) 239.76 196.31 6659.50 -2.44 0.01
Chest Circumference (cm) 229.70 197.68 7142.50 -1.79 0.07
Bicep Skin Fold (mm) 219.61 199.04 7626.50 -1.15 0.25
Triceps Skin Fold (mm) 218.78 199.16 7666.50 -1.10 0.27
Subscapular Skin Fold (mm) 226.32 198.13 7304.50 -1.58 0.11
Supraspinal Skin Fold (mm) 184.33 203.83 7672.00 -1.09 0.28
Right 2D (mm) 207.26 200.72 8219.50 -0.37 0.71
Right 4D (mm) 195.77 202.28 8221.00 -0.36 0.72
Left 2D (mm) 201.43 201.51 8492.50 0.00 1.00
Left 4D (mm) 175.69 205.00 7257.00 -1.64 0.10
Right 2D:4D Ratio 216.00 199.53 7800.00 -0.92 0.36
Left 2D:4D Ratio 228.42 197.85 7204.00 -1.71 0.09

U: Mann Whitney U test
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4.4 Discrimination between Officers and Soldiers using Anthropometric and Body
Composition Variables

Table 4.7: Four variables entered into the stepwise discriminant function analysis, i.e.,
R2D, FFMI, WHR and Height.The Wilks’ Lambda was decreasing as more variables
were added to the equation and a p-value of <0.0001 indicates that all the steps can
discriminate between the officers and soldiers significantly more than by chance. For
the equation below the table, it could be inferred that a value of -0.014 or greater
obtained using the equation indicates Soldiers, whereas a value less than -0.014

indicates the officers.

Table 4.8: This analysis proved effective in the identification of military cadres, with
overall accuracy being 59.5%, in which 62% of Soldiers and 56.6% of officers were
correctly classified. The officers had the highest level of misclassification (48.4%)

compared with the Soldiers (38%).
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Table 4.8: Stepwise discriminant function analyses for the discrimination between officers and soldiers

Steps Selected variables Exact F Wilks' Lambda p-value Group centroid Sectioning point
1 R2D 5.218 0.987 <0.001 0.222° -0.014

2 R2D, FFMI 6.038 0.971 <0.001 -0.250°

3 R2D, FFMI, WHR 5.687 0.959 <0.001

4 R2D, FFMI, WHR, Height 5.543 0.947 <0.001

R: Right; D: Digit; FFMI: Fat free mass index; WHR: Waist hip ratio; S: Soldier; O: Officer

Cadre = -16.713+R2D (0.118) + FFMI (-0.170) + WHR (10.303) + Height (-0.034) (Soldier >-0.014 < Officer)
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Table 4.9: Classification summary of military cadre discrimination using R2D, FFMI,
WHR and Height

Predicted Group Membership

Soldier Officer Overall accuracy
Percentage  Soldier 62.0% 38.0% 59.5%
Officer 43.4% 56.6%
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4.5. Relationship between 2D:4D Ratio and Anthropometric Variables, Body
Composition and Aggression

The relationship between 2D:4D ratio and aggression, anthropometric variables, and
body composition of the general study population is presented in table 4.9. Verbal
aggression, R2D and L2D were statistically significantly positively correlated with both
R2D:4D and L2D:4D (p<0.05). The WC, WHR, FFM, biceps and subscapular skinfold
were statistically significantly negatively correlated with L2D:4D only (p<0.05).
Supraspinal skinfold, R4D, L4D, BF% was statistically significantly negatively
correlated with both R2D:4D and L2D:4D (p<0.05).

Table 4.9 presents the results of the relationship between 2D:4D ratio and aggression,
anthropometric variables, and body composition of the Officers and Soldiers. In the
soldiers physical aggression, verbal aggression, total aggression and R4D were
statistically significantly positively correlated with both R2D:4D and L2D:4D (p<0.05)
but anger was only significantly positive correlated with R2D:4D (p<0.05). The WC,
WHR, BF% and supraspinal skin fold in the Soldiers significantly negative correlated
with both R2D:4D and L2D:4D (p<0.05). Also, in the Soldiers the CC, FFM, biceps
and subscapular skin fold statistically significantly negatively correlated with only
(p<0.05). The L4AD demonstrated statistically significantly positive correlation with

only L2D:4D (p<0.05).

On the hand, in the officers, the components of aggression and body composition did
not show significant correlations with the digit ratios (p>0.05). The weight
demonstrated statistically significantly positive correlation with only R2D:4D (p<0.05).
Also, supraspinal skinfold, R2D, L2D, R4D and L4D were significantly positive

correlated with both R2D:4D and L2D:4D (p<0.05).
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Table 4.10: Relationship between 2D:4D Ratio and Aggression, Anthropometric
Variables, and Body Composition of the Whole Study Population

Parameters R2D:4D L2D:4D
Components of Aggression

Anger Score 0.049 0.033
Physical Aggression Score 0.084 0.095
Hostility Score 0.043 0.033
Verbal Aggression Score 0.108" 0.110
Total Aggression score 0.070 0.074
Anthropometric Variables

Weight (kg) 0.074 0.039
Height (m) 0.011 0.023
Body Mass Index (kgm™) 0.076 0.024
Waist Circumference (cm) -0.094 -0.178"
Hip Circumference (cm) -0.038 -0.091
Waist Hip Ratio -0.097 -0.179”
M id Upper Arm Circumference (cm) -0.020 -0.065
Chest Circumference (cm) 0.020 -0.057
Bicep Skin Fold (mm) -0.047 -0.122"
Tricep Skin Fold (mm) -0.035 -0.058
Subscapular Skin Fold (mm) -0.058 -0.1317
Supraspinal Skin Fold (mm) -0.194” -0.197"
Right hand 2 digit (mm) 0.398™ 0.345"
Right hand 4 digit (mm) -0.358" -0.151"
Left hand 2 digit (mm) 0.288" 0.469"
Left hand 4 digit (mm) -0.2417 -0.329™
Body Composition Variables

Body Fat (%) 01777 -0.186"
Fat Mass (kg) 0.013 0.002
Fat Free Mass (kg) -0.020 -0.136"
Fat Mass Index 0.004 -0.019
Fat Free Mass Index 0.053 0.031

*. Correlation is significant at the 0.05 level (2-tailed).
**_Correlation is significant at the 0.01 level (2-tailed).
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Table 4.11: Relationship between 2D:4D ratio and aggression, anthropometric
variables, and body composition of the Officers and Soldiers

Officers Soldiers
Parameters R2D:4D L2D:4D R2D:4D L2D:4D
Components of Aggression
Anger Score -0.070 -0.059 0.145 0.113
Physical Aggression Score -0.048 0.040 0.175 0.147
Hostility Score -0.068 0.001 0.131 0.064
Verbal Aggression Score -0.035 0.004 0.206 0.198™
Total Aggression score -0.072 -0.006 0.171" 0.140
Anthropometric Variables
Weight (kg) 0.163" 0.101 0.001 -0.016
Height (m) 0.044 0.052 -0.035 -0.001
Body Mass Index (kgm™) 0.127 0.061 0.040 -0.013
Waist Circumference (cm) -0.037  -0.095 -0.138°  -0.250"
Hip Circumference (cm) -0.019 -0.033 -0.042 -0.140
Waist Hip Ratio -0.034  -0.116 -0.156°  -0.235"
Mid Upper Arm Circumference (cm) 0.037 0.006 -0.063 -0.130
Chest Circumference (cm) 0.108 0.032 -0.058 -0.144"
Bicep Skin Fold (mm) -0.018 -0.100 -0.048 -0.136"
Tricep Skin Fold (mm) -0.020 -0.027 -0.024 -0.087
Subscapular Skin Fold (mm) -0.036 -0.087 -0.069 -0.174"
Supraspinal Skin Fold (mm) 01987  -0.145"  -0.173°  -0.242"
Right hand 2 digit (mm) 04517 0267 0347 0.406"
Right hand 4 digit (mm) -0.336°  -0.226°  -0.382" -0.103
Left hand 2 digit (mm) 0.3237 04277  0.245" 0.487"
Left hand 4 digit (mm) -0.1917 -0.3917  -0.2937  -0.278"
Body Composition Variables
Body Fat (%) -0.083 0119  -0.2327  -0.235
Fat Mass (kg) 0.019 -0.031 -0.009 0.043
Fat Free Mass (kg) 0.039 -0.052 -0.074 -0.2137
Fat Mass Index (Kgm™) -0.038 -0.089 0.028 0.037
Fat Free Mass Index (Kgm™) 0.107 0.087 0.012 -0.024

*, Correlation is significant at the 0.05 level (2-tailed).
**_Correlation is significant at the 0.01 level (2-tailed).
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CHAPTER FIVE

50 DISCUSSION

Jellife (1996) reported that the biceps and triceps skin fold thickness can serve as an
indicator of nutritional status in man. Therefore, any decline in these skin fold
thicknesses may be translated as a decrease in subcutaneous fat and these could mean
reduced energy intake, as fat content is dependent on nutritional intake and energy
expenditure of the individual (Borkan & Norris, 1980). In the present study, the Officers
had significantly higher mean values for bicep skin fold compared with the Soldiers.
The disparity in the value of the skinfold thickness in the officers and soldiers could be
attributed to the different socio-economic status of the two cadres of the military
personnels under study. The officers generally belong to the high socio-economic
ladder in the profession i.e., they typically supervise soldiers and do not routinely
perform physical labour and high physical exertion have been shown to reduce skinfold

thickness (Bhardwaj & Kopoor, 2007).

Variation in finger length ratio is thought to reflect the influence of prenatal
testosterone during development (Manning, 2002a; Manning et al., 2003a). While this
correlation is somewhat conjectural, two non-exclusive causes have been posited. The
first is that common genes (Hox a and Hox d) underlie development of both fingers and
gonads (Kondo et al., 1997; Peichel et al., 1997). The second is that allelic variation in
androgen receptor sensitivity influences digit ratio. More masculine finger ratios are
associated with androgen receptor alleles with fewer CAG base-pair microsatellite
repeats in the terminal domain (Manning et al., 2003a). Increased number of such
repeats produces receptors with lower androgen sensitivity (Chamberlain et al., 1994;

Kazemi-Esfarjani et al., 1995).
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Digit ratio has consistently been shown to be more dimorphic on the right hand than on
the left in humans (Manning et al., 1998; Williams et al., 2000; McFadden and Shubel,
2002), baboons (McFadden and Bracht, 2003) mice (Brown et al., 2002b), and finches
(Burley and Foster, 2004). Several authors have suggested that androgenization affects
the right hand more than the left (Williams et al., 2000; McFadden and Shubel, 2002;
Brown et al., 2002b). When both right and left hand digit ratios have been used to
investigate relationships between digit ratio and psychological factors, stronger effects
are seen on the right hand, or found on the right hand only (Williams et al., 2000;
Brown et al., 2002a; Csatho et al., 2003a, 2003b). Also, several studies have linked
lower 2D:4D ratio with greater physical ability and strength, better sporting
performance and a propensity toward jobs demanding greater physical ability

(Manning, 2002; Honekopp et al., 2006; Longman et al., 2011).

In the present study only R2D and R2D:4D ratio showed significant differences
between the officers and soldiers. An unexpected trend in the digit ratios (R2D:4D)
with the officers having significantly lower values than the soldiers was observed
though soldiers undergo more physical activity which is in contrast to the work of
(Manning et al., 2002; Longman et al.,2011). Even though the officers belong to a high
social ranking they also do perform physical labour when operationally required to do
S0 e.g. the current boko haram insurgency in the country have witnessed top ranking
officers at the war fronts. This gallant act by the officers in the Nigerian military is a
testimony of their high level of involvement in strenuous and rigorous physical activity
and this might be a possible explanation to the trend observed and this is in line to the
work of Manning and Taylor, 2001 whom reported that 2D:4D ratio to be negatively

correlated to physical performance in males
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The soldiers were found to be more physically aggressive compared with the officers in
the present study. Similar to our finding is the work of Russell and Arms (1995) and
Harris and Knight-Bohnhoe (1996) who both concluded from their study on the
American soldiers that lower ranking military personnels were more physically
aggressive when compared with the high ranking military personnels. The higher
physical aggression might be related to the socio-economic and professional status
(Greitmeyer, and Sagioglou, 2016) which might be the reason why soldiers in the

military profession are more aggressive than the military soldiers.

In the present study, the officers were observed to be having a lower measurement for
the fat mass and a higher value for FFMI compared with the soldiers counterpart. The
observed trend was not as expected since soldiers in Nigeria are involved more in
strenuous exercises than the military officers. Inverse relationships were found for all
measures of body size and composition and all physical activity indices (Lowman et al.,
2006). Mathur and Salokun (1985) have attributed relatively low FM to be fundamental
to excellence and performance in various sporting activities. However, significant
differences were not observed in the other body composition variables between the
officers and soldiers. Reasons for this observation are not fully understood, but both
similar standard of living and physical activity between the groups may offer potential
explanations. To the best of our knowledge, there are no documented literatures to

compare with the present study.

With regards to the effect of length of service on the anthropometric variables, weight,
WC, HC WHR, MUAC, CC, skin fold thicknesses and digit ratios were found to be
significantly different based on the length of service i.e. were generally increasing with

the duration of stay of military personnels in service. This trend could be attributed to
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the increasing level of welfare and social class of the military men as they further climb
the ladder of the profession with advancing length of stay in service. Varney et al.
(2009) reported that increase in socioeconomic status is positively related to increased

markers for obesity, weight, BMI, WC.

The long-term overall implication of this trend is a reduction in their physical stamina
and an increase propensity to develop cardiovascular and metabolic diseases. To
buttress this point Kaufman et al. (2000) and Henderson et al. (2000) asserted that most
of the injuries and damages which occurred during military trainings happened to those
who suffered from unfit body dimensions and their resultant mismatch with tools and

equipment.

In the present study, irrespective of the duration of stay of military men in service the
aggression components were not affected. The reason for this is not clear but social
equity or egalitarianism in the Nigerian military force could be a possible explanation.
To the best of the author’s knowledge; there are no previous documented reports to
compare with the present findings. However, body composition was observed to be
significantly influenced by the length of stay of military men in service. A general
increasing trend was observed with increasing length of stay as well as age indirectly
while in service. Zamboni et al. (2003) reported that the body composition of human
changes with advancing age. In males FM is maintained into the fifth decade of life but
then begin to lose muscle mass due to both hormonal changes and decline in activity
levels (Pichard et al., 2000). Such changes continue into old age but are strongly
influenced by the quality of the environment (Visser et al., 2003). The significantly
increasing trend in BF% is a harbinger of various forms of cardiovascular and

metabolic diseases.
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Recent studies have suggested that cigarette smoking increases abdominal obesity and
visceral adiposity tissue (VAT) (Jee et al., 2002; Bamia et al., 2004; Canoy et al., 2005)
and VAT is influenced by the cortisol concentration (Pasquali and Vicennati, 2000).
Smokers were shown to have higher fasting plasma cortisol concentrations than did
nonsmokers (Cryer et al., 1976). Higher cortisol concentrations could be a consequence
of the stimulation of sympathetic nervous system activity that is induced by smoking
(Williamson et al., 1991; Yoshida et al., 1999). In other situations, a lack of estrogens
and an excess of androgens was associated with VAT accumulation in women (Evan et
al., 1983), and testosterone administration in women was followed by an increase in
VAT mass (Elbers et al., 1997). Female smokers showed no change in absolute
estrogen concentrations but had higher androgen concentrations (Khaw et al., 1988) and
a lower bioavailability of estrogens (Michnovicz et al., 1986) than did female
nonsmokers. Testosterone concentrations may also be affected by smoking, although
the data are inconsistent (Vermeulen et al., 1999). In men, VAT increased when
testosterone concentrations decreased (Vermeulen et al., 1999), and testosterone
administration in middle-aged men reduced VAT by increasing lipolysis (Maseroli et
al., 2020). Smoking may reduce testosterone concentrations in men (Meikle et al.,
1988). In male dogs, smoking induced a large reduction in serum testosterone
concentrations (Mittler et al., 1983). Overall, these results suggest that, in addition to
excess cortisol, an imbalance between male and female sex hormones in females and a

decrease in testosterone in males could play a role in the effect of smoking on VAT.

The present study revealed that non-smokers had significantly high values for the WC,
HC and skin fold thickness when compared with the smokers. The observed trend is
incongruous with the aforementioned patterns and possible reason could be linked to

the lopsidedness of the study population (smokers (34) vs non-smokers (368). Also,
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contrary to previously mentioned findings, body composition was not significantly
affected by cigarette smoking. Gross imbalance in the number of smokers and non
smokers could also be a reason for this result. With regards to the effect of cigarette

smoking on aggression no significant effect was detected in the present study.

Alcohol consumption was found to have significant impact on aggression in the present
study. The alcohol-aggression relationship is exceedingly complex, as evidenced by
myriad moderat-ing variables and various putative mechanisms by which aggression is
facilitated in at-risk individuals and/or situations. Alcohol myopia theory has now
garnered ample empirical support (Giancola et al., 2010). Laboratory data suggest that
alcohol use increases or decreases aggression depending on whether attention is
manipulated toward cues that promote (e.g., provocation) or inhibit (e.g., non-
aggressive norms) aggression, respectively. For instance, distraction from provocative
cues reduces physical aggression among intoxicated men (Giancola and Corman, 2007;
Gallagher & Parrott, 2011). Meta-analytic reviews evidence smaller effect sizes of
alcohol on aggression when participants are distracted (Bushman & Cooper, 1990).
Cross-sectional studies suggest that heavy drinking is associated with aggression
primarily among hostile individuals who endorse dispositional tendencies towards
aggression-related cognitive biases (Leonard and Blane, 1992) or who are susceptible to
alcohol-related shifts in attention toward provocative cues (Gallagher et al., 2010).
Accordingly, prior research has demonstrated that individuals at risk for aggression
show attentional biases towards aggression- relevant contextual stimuli (Eckhardt &
Cohen, 1997; Smith & Waterman, 2004). It therefore follows from alcohol myopia
Theory that alcohol use may potentiate aggression by narrowing attention onto salient,
provocative cues. However, individuals surely differ in what they perceive to be salient

as well as in their dominant response to a given salient cue. Thus, this putative
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mechanism is posited to be especially relevant in high-risk individuals. While prior
research has examined the moderating effects of information processing biases
(Ganiocola, 2004), the mediational attention allocation hypothesis assumed to underlie
the alcohol-aggression association has received scant empirical attention (Gallagher &

Parrott, 2011).

The previous studies have shown that alcohol ingestion affects the body composition
(Addorato et al., 1997; Molina et al., 2003; Jin et al., 2011; Martin-Gonzalez et al.,
2011). The possible pathways alcohol consumption alters the body composition
include: increasing abdominal fat by increasing cortisol secretion via non-alcohol
dehydrogenase pathway or microsomal ethanol oxidizing system and decreasing the
body system capability to oxidize lipids. However, in the present study alcohol
consumption did not have significant effect on the body composition variables. Possible
reasons could be ascribed to genetics, physical activity, type and quantity of alcohol

consumed and gross disproportion in the number of alcohol and non-alcohol drinkers.

In the present study, on using all the anthropometric and body composition variables;
four variables entered into the stepwise discriminant function analysis, i.e., R2D, FFMI,
WHR and height. The overall classification accuracy was 59.5%, with around 62% of
soldiers and 56.6% of officers correctly classified. No other study related to
anthropometric and body composition parameters of military men exists for us to
compare our findings, and we believe that anthropometric and body composition
parameters may have the potential to serve as an adjunct for discrimination of military
cadres in forensic/screening scenarios along with other routinely used methods.
Nevertheless, it is well-known fact that anthropological attributes vary among different

populations, thus necessitating specific standards of assessment for each population.
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In accord with previous studies (Neave et al., 2003; Vehmas et al., 2006; Danbarno et
al., 2007) on the relationship between 2D:4D and height, weight, BMI, HC, MUAC and
CC, the present study also investigated the same phenomena in this Nigerian population
and did not also find significant relationship between these variables for the total
sample. However, some studies documented either a positive relationship between
2D:4D and height, weight and BMI-heavier males tended to have a lower digit ratio
(Dongen, 2009; Almasry et al., 2011) or a negative impact of pre-natal testosterone on
body mass-heavier males had a higher digit ratio (Fink et al., 2003). Such discrepancies
between our results and some of the previous findings may occur because of inter-
population variation in nutritional and behavioural factors that influences body
composition and size throughout the lifespan. Moreover, pre-natal testosterone
concentration is more likely to influence birth size and body size in childhood (due to
the shorter period of time elapsing since pre-natal exposure) than body size in
adulthood, when many different factors have been influencing growth. This is exactly
the pattern that we observed in the studied population. It is also likely that in adults
other traits are better markers of adult body composition than body weight or BMI. For
example, 2D:4D correlated with waist-to-hip ratio (Manning, 2002) and hand grip
strength (a proxy of muscular strength) (Fink et al., 2006; Zhao et al., 2012) among
males and with waist-to-chest ratio (Fink et al., 2003) among females. Also, on the
relationship between digit ratios and WC, triceps, subscapular and supraspinal skinfold
a significant negative correlation were observed in the present work. The works of
Tester and Campbell (2007) and Hurt and van Anders (2006) are in agreement with our

finding.

A positive correlation was observed in the present study between digit ratio and verbal

aggression for the whole study sample while no relationship was seen with physical
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aggression, hostility, anger and total aggression. This finding suggests that digit ratio
may be a determining factor for verbal aggression in the whole military personnel. In
contrast with our finding Austin et al. (2002); Bailey and Hurd, (2005b) and Dogan et
al. (2008) reported positive correlations between digit ratio and physical aggression
only. The discrepancies between the studies could be related to social differences in the
population samples and genetics. Soldiers in the present study had a high digit ratio and
consequently high scores for physical aggression, verbal aggression, anger and total
aggression. This finding implies that digit ratio may be a determining factor for
physical, verbal and total aggression in the soldiers only. On the hand, these
relationships were absent in the officers as such digit ratio is not a determining factor
for aggression in the officers. Genetics and social class disparity may offer some

potential explanation.

74



CHAPTER SIX
6.0 CONCLUSION AND RECOMMENDATIONS

6.1 Conclusion

There were notable differences in some of the anthropometric parameters, body
composition and physical aggression between the soldiers and officers. Also, length of
stay of military men in service, cigarette smoking and alcohol consumption showed
varying effects on the anthropometric parameters, body composition and aggression
components. Furthermore, this study also revealed that some anthropometric and body
composition variables gave a moderate to good (59.5%) military cadre discrimination
accuracy, which emphasizes its utility as an adjunct for screening military men in the
Jaji Military Cantonment, Kaduna, Nigeria. Lastly, the relationships between 2D:4D
and some anthropometric variables, body composition and aggression have been

established.

6.2 Recommendations
I.  The first valuable database for the anthropometric variable of Military men in
Jaji has been generated and emphasis should be made on its usage in the design,
sizing, and tariffing of military clothing, protective, and personal equipment and
also as a basic input in the human factors engineering of military equipment
systems: aircraft, vehicles, tanks, submarines, and many other types of weapons
systems.
ii. 2D:4D digit ratio be considered as a potential screening tool for military
personnel.
iii.  Future studies should consider comparing different military cantonments with a

larger sample size in the country and should also be gender sensitive.
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6.3

Level of physical activity, type and quantity of alcohol consumed as well as
pack years of smoking should be taken into cognizance in future studies so as to
classify and quantify the wvarying effects on the body composition,

anthropometric variables and aggression.

Contributions to knowledge

The first database for the anthropometric data of military men in Jaji has been
demonstrated.

The study demonstrated a significant (p < 0.05) positive correlation between
digit ratio (R2D:4D and L2D:4D) and verbal aggression (r = 0.108, r = 0.110
respectively).

Equation for discriminating between soldiers and officers in Jaji Military
Cantonment have been generated.

Cadre = - 16.713 + R2D (0.118) + FFMI (-0.170) + WHR (10.303) + Height (-

0.034) (Soldier > -0.014 < Officer).
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APPENDICES

LETTER OF INTRODUCTION

| am Ahmad Umar SHEHU, an MSc student in the Department of Human Anatomy of
the institution mentioned earlier. 1 am carrying out a research on the ‘Digit Ratio
(2d:4d), Sociodemographic Characteristics, Anthropometric and Adiposity Markers of
Military Personnels in Jaji, Kaduna State, Nigeria’. Participation is voluntary and it
involves the collection of certain information about your Bio-dataand measurements of

some anthropometric parameters.

The information collected from you will be used strictly to achieve the objectives of this
study and for scientific publication. I assure you that this study has been reviewed and

approved by my supervisors and the University Committee on Research Ethics.
Thank you for your understanding.
Yours sincerely,

Ahmad Umar SHEHU
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APPENDIX 11

CONSENT FORM
Dear Mr/Mrs/Miss,

You are kindly being asked to participate in a research study conducted by Shehu
Ahmad Umar, an MSc candidate in the Department of Human Anatomy of the above-
named institution, carrying out a research on ‘DIGIT RATIO (2D:4D),
SOCIODEMOGRAPHIC CHARACTERISTICS, ANTHROPOMETRIC AND
ADIPOSITY MARKERS OF MILITARY PERSONNELS IN JAJI, KADUNA
STATE, NIGERIA’. Participation is voluntary. It involves collection of certain
information about your height, weight, age, digit ratio and BMI: which will take you

about 15 minutes.

The information collected from you will be used strictly to achieve the objectives of this
study and scientific publication. | assure you that this study has been reviewed and

approved by my supervisors and the University Committee on Research Ethics.

Thanks for your understanding.

Yours sincerely,

Shehu Ahmad Umar
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CONSENT TO PARTICIPATE IN RESEARCH

DIGIT RATIO (2D:4D), SOCIODEMOGRAPHIC CHARACTERISTICS,
ANTHROPOMETRIC AND  ADIPOSITY MARKERS OF MILITARY
PERSONNELS IN JAJI, KADUNA STATE, NIGERIA.

You are asked to participate in a research study conducted by Dr. B Danborno, Dr. W.
O Hamman, and Ahmad Umar Shehu, Faculty of medicine, Ahmadu Bello University
Zaria.

If you have any questions or concerns about the research, please feel free to contact:
Shehu Ahmad Umar, Faculty of Medicine, Tel: 08032582053, Dr. B. Danborno,
Faculty of medicine, Tel: 08139429300

PURPOSE OF THE STUDY

The present study is aimed at COMPARING ANTHROPOMETRIC
CHARACTERISTICS AND BODY COMPOSITION OF SOLDIERS, MILITARY
OFFICERS AND NON-MILITARY PERSONNEL IN JAJI MILITARY
CANTONMENT.

POTENTIAL RISKS AND DISCOMFORT
This study does not pose any form of physical, emotional or psychological risks

POTENTIAL BENEFITS TO PARTICIPANTS

The end result of this study, when published will help in knowing the “SECOND TO
FOURTH DIGIT RATIO, ANTHROPOMETRIC VARIABLES, BODY
COMPOSITION AND AGGRESSION AMONGST MILITARY PERSONNELS IN
JAJI KADUNA STATE, NIGERIA”and the conclusions that will be drawn will aid in
improving military performance.

PAYMENT FOR PARTICIPATION
Participation will not attract any financial benefit

CONFIDENTIALITY
Every effort will be made to ensure confidentiality of any identifying information that is
obtained in connection with this study

PARTICIPATION AND WITHDRAWAL

You can choose whether to be in this study or not. If you volunteer to be in this study,
you may withdraw at any time without consequences of any kind. The investigator may
withdraw you from this research if circumstances arise that warrant doing so.
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RIGHTS OF RESEARCH PARTICIPANTS

You may withdraw your consent at any time and discontinue participation without
penalty. You are not waiving any legal claims, rights or remedies because of your
participation in this research study. This study has been reviewed and received ethics
clearance through Ahmadu Bello University Research Ethics Board. If you have
questions regarding your rights as a research participant, contact:

Prof. B. Danborno Prof. W. O Hamman
Department of Anatomy, Department of Anatomy,

Faculty of Medicine, Faculty of Medicine,

Ahmadu Bello University. Ahmadu Bello University.

Tel: 08139429300 Tel: 08062303007

E-mail: sbdanborno@yahoo.com E-mail: hammanow@yahoo.com

SIGNATURE OF RESEARCH PARTICIPANT/LEGAL REPRESENTATIVE

I have read the information provided for the study “COMPARATIVE STUDIES OF
ANTHROPOMETRIC CHARACTERISTICS AND BODY COMPOSITION
OFSOLDIERS, MILITARY OFFICERS AND NON-MILITARY PERSONNEL IN
JAJI MILITARY CANTONMENT.” as described herein. I have been given a copy of
this form.

Name of Participant

Signature of Participant Date

SIGNATURE OF WITNESS

Name of Witness

Signature of Witness Date
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SECOND TO FOURTH DIGIT RATIO, ANTHROPOMETRIC VARIABLES,
BODY COMPOSITION AND AGGRESSION AMONGST MILITARY
PERSONNELS IN JAJI KADUNA STATE, NIGERIA
Name: Shehu Ahmad Umar.

Position: MSc Student
Contact Address: Department of Anatomy, Faculty of Medicine, Ahmadu Bello
University, Zaria
1. 1 confirm that I have read and understood the information sheet for the above
study and have had the opportunity to ask questions.
2. lunderstand that my participation is voluntary and that | am free to withdraw at
any time, without giving reason.
3. lagree to take part in the above study.
4. 1 agree to the use of anonymised quotes in the publications.

Name of Participant Date Signature

Name of Researcher Date Signature
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Questionnaire for the Second to Fourth Digit Ratio, Anthropometric Variables,
Body Composition and Aggression amongst Military Personnel in Jaji , Kaduna
State, Nigeria.

Please tick or circle the appropriate letter where necessary below:

DEMOGRAPHY OF PARTICIPANT

1. Date of birth (DD/MM/YYYY)

2. Age (years)

3. Number of siblings:
a. Brothers: (from your mother only)
b. Sisters: (from your mother only)

4. What’s your birth order?
a. Firstborn [ ] b. Second born[]c. Third born [ ]d. Lastborn|[ ]

5. ETHNIC BACKGROUND
Mother’s Ethnic Group:

Grand Mother’s Ethnic Group:

Father’s Ethnic Group:

Grand Father’s Ethnic Group:

ANTHROPOMETRIC ASSESSMENT
6. Weight: (kg)

7. Height: (m)
8. BMI: (kg/m?)
9. Waist-Hip ratio

10. Waist circumference: (cm)

11. Hip circumference: (cm)
12. Waist-Hip ratio: (cm)

13. Mid upper arm circumference: (cm)

14. Chest circumference: (cm)

15. Head circumference: (cm)
16. Head length: (cm)
17. Head width: (cm)
18. Body mass (kg)
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19. Lean body mass (kg)
20. Fat percentage (%)

21. HAND ANTHROPOMETRY
Length of digits (mm)

Hand Fingers

| I i v \Y

Right

Left

22. PARENTS’ EDUCATIONAL BACKGROUND

1. Mother’s level of education
A. None [ ] B.Primaryschool [ ] C. Secondaryschool [ ] D. Tertiary [

]

2. Father’s level of education
A. None [ ]B.Primaryschool [ ]C. Secondaryschool [ ] D. Tertiary [

]
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Buss—Perry Aggression Questionnaire

Extremely Somewhat Ne'lther-
uncharac- uncharac- teristic
teristic tic el
charac- teristic
1. Some of my friends think I am a hothead. O

2. If I have to resort to violence to protect my
rights, T will.

3. When people are especially nice to me, I
wonder what they want.

4. 1tell my friends openly when I disagree with
them.

5.1 have become so mad that I have broken
things.

6. I can't help getting into arguments when
people disagree with me.

7. Iwonder why sometimes I feel so bitter about
things.

8. Once in a while, I can't control the urge to
strike another person.

9.1am an even-tempered person.

10. I am suspicious of overly friendly strangers.

11.1 have threatened people I know.

12. 1 flare up quickly but get over it quickly.

13. Given enough provocation, I may hit another
person.

14. When people annoy me, I may tell them
what I think of them.

15. 1 am sometimes eaten up with jealousy.

16. I can think of no good reason for ever hitting
a person.

17. At times I feel I have gotten a raw deal out of
life.

18. I have trouble controlling my temper.

19. When frustrated, I let my irritation show.

20. I sometimes feel that people are laughing at
me behind my back.

21.1 often find myself disagreeing with people.

22. If somebody hits me, I hit back.

23. 1 sometimes feel like a powder keg ready to
explode.

24, Other people always seem to get the breaks.

25. There are people who pushed me so far that
we came to blows.

26. 1 know that "friends" talk about me behind
my back.

27. My friends say that I'm somewhat
argumentative.

28. Sometimes I fly off the handle for no good
reason.

29.1 get into fights a little more than the
average person.

QIO|C|0|O0]|0|0|0|0|0|0|0|0|Q|IC|0|0|0|0|0|0O|0|0|0|0|Q|0|0|0Q
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