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EXECUTIVE SUMMARY
INTRODUCTION

In the design of effective load systems for soldiers, trade-offs should be
expected between task requirements and good biomechanical design. For
example, distributing the load equally front-to-back may be biomechanically
advisable, but, the requirements of infantry in combat do not allow for the
placement of substantial loads on the front of the soldier. The foot soldier must
have an unobscured view of the ground as he moves over irregular or obstacle-
filled terrain. Often the foot soldier is required to hit the ground prone in
response to enemy fire. Thus, front loading can impede upon task performance
and is impractical for the soldier. Load systems designed for soldiers, therefore,
need to account for this and other task-related limitations. In addition, the
soldiers’ understanding of techniques and fundamental biomechanics of load
carrying also needs to be understood and considered. For example, if soldiers
believe that it is best to carry the load on their shoulders, they will not utilize “bio-
mechanically correct” design features that allow the weight to be equally
distributed between the shoulders and the hips. It is, therefore, important to
know what soldiers understand and where understanding is deficient about the
engineering features of their equipment. In the language of Human Factors
Engineering, designers need to know the soldiers’ “mental models” of how their
equipment works in order to design equipment or implement formal equipment
training so soldiers benefit from features with a biomechanical advantage. Load
system designers need to understand operational demands and soldier
understanding of load carriage in order to determine what features, however
innovative, may or may not work for the soldier. The main objective of this
survey was to gain some understanding of the operational demands of load
carrying during combat in particular and the soldiers’ knowledge and
understanding of load carriage in general.

METHOD

The questionnaire used in this survey was designed to elicit soldiers
preferences and knowledge of load carrying techniques relative to their
requirements for infantry combat operations. It was divided into three sections: I
Background and Prior Experience, II: Structured Questions on Load Carrying,
and lll: Open-ended questions on load carrying. One hundred fifty three soldiers
completed the surveys between combat actions in their base camp.

RESULTS AND DISCUSSION

The soldiers who responded to this survey are highly representative of
infantry units in the Army in general, in terms of their Military Occupational
Specialties (MOS) and background demographics. Knowledge gained from this
survey of soldiers’ preferences and understanding of load carrying may




reasonably be projected as the preferences and understanding of the general
infantry soldier in the US Army at the time of the survey.

To assess the influence of experience on judgments about load carriage,
soldiers were divided into three subgroups according to years of mifitary
experience: 0-3 years, 4-7 years, and more than 7 years. The groupings
represent relevant blocks of experience as those with 0 to 3 years would be
expected to have limited experience in carrying combat loads while those with
more than 7 years would be expected to have a great deal of experience.

Results show soldiers with less experience had few if any preferences for
the type of load system they used. Similarly, they were not as likely to report
preferences for types of footwear or for ways of securing straps, pouches, and
other items in and on the rucksack. Apparently, those with less experience are
less likely to have developed any preferences due to the lack of opportunity to
experiment with load equipment and learn effective load carrying techniques.

Likewise, those with less experience appear to have limited intuitive
understanding of the biomechanics of load carrying. Soldiers with less
experience were more likely to suggest that heavy weight should hang off the
back of the ruck. They were the only subgroup that did not suggest putting
heavy items on the top of the ruck.

The less experienced soldiers were more likely to agree with the
statement that weight should be distributed evenly top to bottom. Soldiers with
less experience were uncertain about the placement of heavy items within the
ruck, namely, whether items should be kept close together or spread apart.
Additionally, soldiers with less experience were more likely to indicate that it does
not matter how a piece of equipment is used or how the load is carried, and to
not to prefer any given option. They were more likely to consider the question of
how the load is carried up or down hills to be unimportant.

Results further suggest that less experienced soldiers were not as likely to
feel they have much control in making the load comfortable. Without skill in load
arrangement, they may not understand how to lessen discomfort and view the
situation as if no improvements can be made. Less accustomed to the demands
of load carrying, these soldiers may be attending more to aches and pains.
Indeed, these soldiers were more likely to report moderate-to-great mid back
discomfort. They were more likely to indicate great-to-extreme head lean as well
as great-to-extreme tendency to be bent over after prolonged marching. This, as
mentioned above, may be related to the reported inclination of these soldiers to
hang items off the back of the ruck. Ultimately, soldiers with iess experience may
feel they have less control because they are unable to affect a change to their
discomfort with loads. However, soldiers may also be faced with the fact that
their leaders often dictate what equipment they carry and how it is carried.




In contrast to the soldiers with less experience, those with more
experience were more likely to report a load system preference. These soldiers
felt more strongly about keeping heavy items together inside the ruck. They
were the only subgroup of infantrymen to advise carrying the weight on the hips
as well as the shoulders, which may be advisable.

The more experienced soldiers preferred slowing their movement while
traveling through soft ground. Traveling over soft or loose ground increases
physical effort and fatigue. It is, therefore, inadvisable to require soldiers to
maintain the same rate of movement while on soft ground. As the evidence
shows, slowing over difficult terrain conserves energy and may prevent injury.
However, slowing may be tactically dangerous in open terrain, forcing the combat
soldier to move as rapidly as possible.

Familiar with the demands of actual combat, soldiers with more
experience tend to emphasize the greater importance of realistic load training.
Those with more military combat experience understand the importance of being
fully trained and prepared for the physical as well as mental challenges of
engagement with the enemy. Realistic combat training allows soldiers to
become accustomed to their equipment and familiar with standard operating
procedures. Furthermore, in theory, highly trained and conditioned soldiers have
a lower cognitive load. This allows soldiers to pay more attention to critical
details of combat and to be less distracted by the dynamics of load carrying.

Although soldiers with different levels of experience varied in general
knowledge about load carriage, they did not differ in their responses to a few
specific items. Across all levels of experience, the ALICE pack was preferred.
Previous research suggests that soldiers find the ALICE pack to be well
balanced, stable on the body, and easy to adjust. In general, short, wide rucks
were favored over long, narrow rucks.

Another area of agreement among soldiers to this survey is in the
distribution of load. Most advised distributing the load evenly left and right as
well as front and back, which is relatively intuitive even for those with little
experience. In contrast, they also recommended keeping the load off the hands
and the feet, which is not relatively intuitive. This may reflect knowledge of the
added energy cost of carrying weight in the hands and on the feet, or awareness
of operational demands. Physiological research supports the load carriage
recommendations given by the soldiers.

Most soldiers agreed that items should be tightly attached to the ruck. In
their comments, they advised that items be securely attached to prevent shifting
or loss of equipment. Most also thought the weight should be carried primarily on
the shoulders. However, as previously mentioned, research suggests that
carrying the load primarily on the shoulders is not recommended.




In contrast to the strongly reported preference to carry the weight primarily
on the shoulders, respondents showed no preference as to whether the load
should be maintained in one position or varied throughout a prolonged march. It
is unclear whether respondents fully understood the phrasing of the question:
“Do you prefer to shift the weight of the rucksack around during the march or
maintain the load in the same position throughout?” If soldiers thought
"maintaining the same position” meant that the configuration within the ruck
should remain the same, responses would be different than if the question meant
that the load should not be shifted on the shoulders during a march. If all the
soldiers understood the question to be whether they should shift the load on their
torso in order to avoid fatiguing certain muscles, then there might have been
more agreement favoring changing the load position.

Although no decisive preference is indicated about shifting the load,
regardless of experience level, soldiers claimed to spend a great deal of time
making the load comfortable. It was not specified whether this refers to the time
spent arranging equipment within the ruck before marching begins, or
adjustments made throughout the march by adjusting the placement of the ruck
on the back. Despite significant time reported for making the load comfortable,
soldiers described great-to-extreme shoulder discomfort. Shouider discomfort
may be inevitable due to the stress of prolonged marching with heavy loads.

Across all levels of experience, soldiers agreed in regards to footwear.
They preferred tightly tied boots, to prevent blistering from the foot slipping in the
boot. Similarly, they valued well-broken-in footwear and favored lighter verses
heavier boots. Made of lighter material, lighter boots cause less leg fatigue. After
extended marching, they allow heat and sweat to more easily escape. These
boots tend to be more flexible, mold better to the foot, and offer adequate

support.

Most soldiers indicated that discomfort from heavy loads does not
significantly and adversely affect mental concentration. The experimental
research on this, however, is equivocal.

Finally, it should be noted that most soldiers reported no civilian
backpacking experience prior to entering the military. The lack of prior
experience suggests that knowledge about load carrying is obtained primarily
through field exercises or in actual combat. The Army does not routinely offer
special instruction or training in load carrying. The results of this survey suggest
that those with more experience have acquired an intuitive knowledge about the
biomechanics of load carrying as well as knowledge of the trade-offs between
good biomechanics and the requirements of tactical combat.




SURVEY OF OPINIONS AND JUDGEMENTS ON LOAD-
CARRYING AMONG SOLDIERS ENGAGED IN COMBAT

INTRODUCTION

In March 2002, Coalition Forces operating in Afghanistan attacked large-
scale Anti-Coalition Militant (ACM) concentrations located in the Shah-Ei-Kowt
region of Afghanistan. Operation Anaconda was the first major mountainous
winter operation conducted by the U.S. Army and its coalition partners since the
Italian Campaign in World War Il. After the commencement of the Anaconda
fight, it was suggested that the U.S. Army conduct a combat study of modern
loads carried by the dismounted forces in Afghanistan. The results of such a
study would not only assist the Army’s material developers in designing
improved, lightweight, mission essential equipment, but also enhance the
distribution of knowledge obtained from the units fighting in the rugged Afghan
climates and terrains. As the idea of such a study gelled, the Commanding
General of the U.S. Army’s Soldier and Biological Chemical Command
(SBCCOM) requested that the U.S. Army’s Center for Army Lessons Learned
(CALL) execute a soldier load study in Afghanistan. The capturing of modern
day combat load data was critical to SBCCOM for its research and to the
Program Executive Office Soldier’'s (PEO Soldier) in its final development and
fielding of enhanced, lightweight equipment for the Army’s Future Force. In
addition, the Chief of Staff of the U.S. Army stated in 2001 that the combat load
of the individual soldier serving in the Future Force was not to exceed 50 pounds.
SBCCOM and PEO Soldier recognized that in order to achieve this significant
weight reduction by the introduction of the Future Force in 2010, baseline data on
current loads needs to be compiled. The most accurate place to collect such
data would be in combat.

The CALL at Fort Leavenworth, KA accepted the mission for recording this
critical data and asked SBCCOM's Natick Soldier Center to provide the team
leader for the effort. The team leader immediately went to work to build a team
of experienced soldiers. Knowing that these men would be expected to face the
same dangers and carry the same combat loads as the Infantrymen they would
be studying in Afghanistan, the team leader chose a team composed of volunteer
Infantrymen with extensive light Infantry experience that was both airborne and
ranger qualified. The resulting team came from PEO Soldier, SBCCOM, and the
Infantry School and Center, with half of the men having served in previous
combat operations and all having held leadership positions within light Infantry
units. The team leader and the team sergeant led the team through combat
refresher training at both Fort Bragg, NC and Fort Benning, GA prior to deploying
the team through the CONUS Replacement Center at Fort Benning and then into
Afghanistan at the end of March 2003. On 2 April 2003, the CALL'’s Soldier Load
Combined Arms Assessment Team (CAAT) was formally attached to Task Force
Devil, Coalition Task Force 82, Kandahar, Afghanistan. The team re-designated
itself the “Devil CAAT” in honor of the elite parachute regiment in which they




were now serving. In the early morning hours of 8 April 2003, four members of
the Devil CAAT participated in the team'’s first major combat mission, air
assaulting with a battalion task force into Sangin, Afghanistan. By the time all
data were collected in May 2003, the team participated in 15 separate combat
actions as members of the 82nd Airborne Division. This report is only part of that
effort, namely, to survey the opinions on methods of load carrying. Other aspects
of the main effort are reported elsewhere.




BACKGROUND ON THE LOAD SURVEY QUESTIONNAIRE

The complex task of designing effective load systems requires
understanding the needs and requirements relative to the tasks soldiers perform,
as well as the soldiers’ knowledge and application of biomechanical principles.

In the design of effective load systems for soldiers, trade-offs should be expected
between task requirements and good biomechanical design. For example,
distributing the load equally front-to-back may be bio-mechanically advisable,
however, the requirements of infantry in combat do not allow for the placement of
substantial loads on the front of the soldier. The foot soldier must have a clear
view of the ground as he moves over irregular or obstacle filled terrain. Often the
foot soldier is required to hit the ground prone in response to enemy fire. Thus,
front loading can impede upon task performance and is for the most part
impractical for the soldier. Load systems designed for soldiers need to account
for this and other task related limitations.

Knowledge of soldiers’ understanding about the techniques and
fundamental biomechanics of load carrying is equally important for the design of
effective load systems. For instance, if soldiers believe that it is best to carry the
load on their shoulders, they will not utilize “bio-mechanically correct” design
features that allow the weight to be equally distributed between the shoulders
and the hips. ltis, therefore, important to know what soldiers understand and
where understanding is deficient about the engineering features of their
equipment. In the language of Human Factors Engineering, we need to know the
soldiers’ “mental models” of how their equipment works in order to design
equipment or implement formal equipment training so soldiers benefit from
features with a biomechanical advantage. We also need to increase knowledge
of the operational demands of the soldier in order to determine what features of a
newly engineered system, however innovative, may never aid the soldier. The
main objective of this survey was to augment understanding of user task
requirements and soldiers’ knowledge about load carriage.




METHOD

The questionnaire used in this survey was designed to determine soldiers
preferences and understanding of load carrying relative to their requirements for
executing infantry combat actions. Questions were derived from a series of
original statements about the biomechanics and comfort of load carrying during
military movements. These statements were revised with the help of several
biomechanics researchers at the Natick Soldier Center and put in questionnaire
fixed choice formats. Additional, open-ended questions were added in order to
address some of the same issues, but to allow more freedom for the respondents
to explain their answers to the questions. Thus, the questionnaire is divided into
three sections: Section I: Background and Prior Experience, Section Il:
Structured Questions on Load Carrying, and Section Ill: Open ended questions
on load carrying. A copy of the questionnaire is presented in the Appendix.

The surveys were printed and prepared by the Ergonomics Team at the
US Army Natick Soldier Center for distribution in the field. They were distributed
in April and May of 2003 by the second and third authors who made contact with
the 2nd and 3rd Battalions of the 504th Parachute Infantry Regiment. The units
completed the surveys between combat actions in their base camp at Kandahar
International Airport, Afghanistan. One hundred fifty three questionnaires were
fully completed and the results are presented below.




RESULTS i'
BACKGROUND PROFILES OF RESPONDENTS

The majority of the respondents (Figure 1) were in the Military
Occupational Specialty (MOS) 11B, Infantryman, (139 respondents). Four
respondents were Infantry Officers (11A), and five respondents were Medics
(91W).

Military Specialties of Respondents (n =153)

Inf Offcr (11A) .
Infantry (11B)

ind Fire Inf (11C)
Field Art (13B)
Signal spc (31U)
Petro spc (77F)
Trans Op (88M)
Medic (91W)

] 50 100 150
No.of Respondents

Figure 1. Military Specialties of Respondents.

For analysis of experience, respondents were divided into subgroups by
years experience in the military as depicted in Figure 2. In this sample, 35
respondents had over 7 years in the military, 53 had from 4 to 7 years and 65
had 3 or fewer years. The average age for each group was 30.3, 23.9, and 20.6
years, respectively.

| No.Respondents by Years in Military (n = 153)

70 A5
60 - '
50 -
40

30
20
10

No. Respondents

0-3 yrs 4-7 yrs > 7 yrs
Years in Military

B e e ==

Figure 2. Number of Respondents by Years in the Military.




Figure 3 shows the body weight profile of respondents (in pounds) and
Figure 4 shows the height profile of respondents (in inches). Approximately
ninety percent of total respondents weighed between 146 and 196 pounds.
Height ranged from 51-80 inches, with 97 percent of respondents ranging
between 62-76 inches.

Body Weight Distribution
of Respondents (n = 153)
g4 - —
8 35
§ 30
@ 25
o 20
6 151
g 10
Ks]
E 51
2 0-
N
SNV GRS R it G i q,ép\o\fa?
Midpoint of Weight Range
Figure 3. Body Weight Profile of Respondents.
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Figure 4. Height Profile of Respondents.
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Figure 5 shows that most respondents (70.6 percent of total) reported no
civilian backpacking experience prior to entering the military. This trend is
consistent across all three subgroups of military experience, with only 28.1
percent of the total respondents reporting civilian backpacking experience.

Do you have civilian backpacking experience?

yos | |

O=>7 yrs
m4-7 yrs
mo-3yrs|| |

no

blank

0 10 20 30 40 50 60
No. Responses (n =153)

Figure 5. Civilian Backpacking Experience.

STRUCTURED QUESTIONS

Figure 6 suggests that these respondents foster a preference for a
particular load system. Approximately 50.3 percent of total respondents
indicated a load system preference, while forty-six percent of total respondents
reported no preferred load system. Respondents with less military experience
tended to report no preference for type of load system. In contrast, those with
more military experience tended to report a load system preference. Of
respondents with 0-3 years of military experience, 66.2 percent indicated no
preference, while 68.6 percent of respondents with 7 or more years of military
experience reported having a preference.
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Do you have a preferred load system?

— ——

ao>7 yrs_
@4-7 yrs
|@0-3 yrs

0 10 20 30 40 50
No. Responses (n = 153)

Figure 6. Load System Preference.

Figure 7 and statistical analysis suggest that the legacy ALICE (All-
purpose Load Individual Carrying Equipment) system is significantly preferred
over the new MOLLE (Modular Lightweight Load-carrying Equipment) system
and internal frame systems (P < 0.01).

Preferred Load System (n=55)

Internal
MOLLE Frame
18% 18%

ALICE*
64%

Figure 7. Preferred Load System.

Table 1 presents comparisons of load system preferences by years
experience in the military. Results of a critical difference between proportions
test (Glass & Stanley, 1970, p. 326) indicate that the ALICE system is preferred
by each group (p<.01). Sixty-four percent of all respondents designated the
ALICE system as the preferred load system, whereas 18 percent designated the
internal frame system and 18 percent designated the MOLLE system as the
preferred load system (Table 1).
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Table 1. Load System Preferences by Years in the Military.

Prefer  |Totals|0-3 yrs| 4- 7yrs | > 7 yrs | percent
Internal 10 2 4 4 18%
Frame

35 18 5 12 64%
MOLLE 10 7 1 2 18%
Totals 55 27 10 18 100%

Figure 8 shows recommendations for load distribution front and back.
Across all experience groups, approximately sixty-seven percent of all
respondents agreed that loads should be distributed equally front to back.

Advisable to distribute load front & back?

——— e — = —

Blank

Can't say a>7 yrs

B4-7 yis

No, there's a belter way mo-3yrs

Yes, should distribute front to back @
. —f— i3 | .

0 0.2 04 0.6 0.8
Proportion of Respondents (n = 153)

Figure 8. Load Distribution Front and Back.

Responses about load distribution left and right are shown in Figure 9.
Eighty-four percent of respondents agreed that the load should be distributed
equally left to right. All respondents with 4-7 years military experience answered
the question conclusively, while 9.2 percent of respondents with 0-3 years
military experience and 11.4 percent of respondents with more than 7 years
military experience reported uncertainty.
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Advisable to distribute load left & right?

Blank |
‘|
B
Can't say O>7 yrs
@4-7 yrs
No, there's a better way [m0-3 yrs

Yes, should distribute left & right

- (O 7% - S Y|

0 02 04 06 08 1
Proportion of Respondents (n = 153)

Figure 9. Load Distribution Left and Right.

Less agreement was evident among respondents as to whether the load
should be distributed equally top to bottom (Figure 10). Respondents with more
military experience tended to think there are more advisable ways of distributing
the load, while respondents with less experience agreed distributing the load
equally top to bottom is best. Approximately fifty-one percent of respondents
with more than 7 years military experience indicated that there is a better way to
distribute the load, in comparison to 35.9 percent of respondents with 4-7 years
military experience and 27.7 percent of respondents with 0-3 years of military
experience.

Advisable to distribute load top & bottom?

| { i

Blank
;
Can't say @ D57y w
[B4-7 yrs ‘
No, there's a belter way [0-3 yrs

|
|
|
Yes, should distribute top & : '
i

0 04 02 03 04 05 06 0.7
Proportion of Respondents (n = 153)

Figure 10. Load Distribution Top and Bottom.
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Figure 11 addresses the method of carrying large, heavy items. Fifty-eight
percent of all respondents indicated that it is best to carry large, heavy items
inside the ruck and near the frame. Interestingly, 32.3 percent of respondents
with 0-3 years military experience indicated that heavy weight should hang off the
back of the ruck, farthest from the body. Only respondents from this experience
subgroup advised this method of carrying heavy items. Similarly, only
respondents with 0-3 years military experience did not recommend carrying
heavy items on the top of the ruck. Twenty-two percent of respondents with 4-7
years military experience and nearly 26 percent of respondents with more than 7
years military experience suggested that heavy items should be placed on top of
the ruck.

Where's best place to put heavy items?

Can't say / Blank ? \ i
| |
Under ruck i ‘
{ i 0>7 yis
Back of ruck Mm4-7 yrs
| do-3yrs
Top of ruck ;’ [
Inside ruck | —————
I 7
0 0.2 04 0.8 0.8

Proportion of Respondents (n = 153)

Figure 11. Placement of Heavy ltems.

The majority of all respondents indicated that heavy items should be kept
together inside the ruck (mean = 55.6). Respondents with more than 7 years
military experience most strongly supported this method of carrying load, with
71.4 percent in favor of keeping items together. Only 5.7 percent of respondents
with more than 7 years experience reported no recommendation, while 30.8
percent of respondents with 0-3 years and 22.6 percent of respondents with 4-7
years experience indicated uncertainty. See Figure 12.



Advisable to keep heavy items together?

Blank
Can't say = 0>7 yrs
[M4-7 yrs
No, spread-out | __ —- [0-3 yrs
heavyitems 1"
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items together = ~ =T
[ 2=
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Proportion of Respondents (n = 153)

Figure 12. Placement of Heavy ltems Within Ruck.

Figure 13 illustrates ruck carrying method preference. Seventy-three
percent of total respondents indicated that they prefer to carry the weight of the
ruck on the shoulders. Most respondents with 4-7 years military experience
suggested that the shoulders bear the weight of the load (88.7 percent). Only a
few respondents with more than 7 years military experience advised carrying
weight on hips.

How do you carry ruck?

No special way
0O>7 yrs
B4-7 yrs
00-3 yrs

Carry on shoulders & hips |8

Carry on hips

Carry on shoulders |B

0 0.2 0.4 0.6 0.8 ]
Percent Group Response

Figure 13. Preferred Way to Carry Ruck.

Preference on how to secure attachments (loose or tight) is shown in
Figure 14. Approximately eighty-seven percent of all respondents favored
keeping straps, pouches, and items tightly attached. Respondents with 4-7 years
military experience either favored keeping things loose (5.7 percent) or keeping
things tight (94.3 percent). In contrast, 10.8 percent of respondents with 0-3
years military experience indicated no preference at all.




How do you attach things?

|
'

No preferred way

Keep things loose

0 0.2 0.4 0.6 0.8
Proportion of Respondents (n = 153)

a>7 yrs
B4-7 yrs
[0-3 yrs

Figure 14. Tight or Loose Attachment.

There tended to be little agreement about whether the load should be
maintained in one location on the back or varied during movement (Figure 15).
Fifty-four percent of total respondents favored a fixed position, while 41.2 percent
of total respondents favored varying load arrangement. (This was also asked in
question 26 and the results shown in Figure 27 are similar. Respondents with

more experience preferred the fixed position.)

Blank | !

|
No preferred way ‘
l

Vary position ! |
| | ] !

| |

. ‘ ‘ ! g

position
0 0.1 0.2 0.3 04 05 0.6
Proportion of Respondents (n = 153)

0.7

Do you maintain or vary load position during marches?

a>7 yrs
| [@4-7 yrs
|@30-3 yrs

|

Figure 15. Load Maintenance or Variation During March.

Figure 16 shows how the soldiers prefer to carry loads when marching up
hill. Sixty-one percent of total respondents recommended carrying the load high,
17.7 percent of total respondents recommended centering the load, and 8.5
percent of total respondents recommended the load to be low. Unsurprisingly,
18.5 percent of respondents with 0-3 years military experience indicated that it
does not matter while few experienced soldiers were likely to remain neutral.
Only 1.9 percent of respondents with 4-7 years military experience and 8.6
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percent of respondents with more than 7 years military experience reported no
preference.

Uphill: How do you position the load? |

O>7yrs |
M4-7 yrs
00-3 yrs |

Blank [

Doesn't matter [

Prefer load low

Prefer load :
centered [ = 1
Prferoad 1 S —

0 0.2 0.4 0.6 0.8
Proportion of Respondents (n =153)

Figure 16. Positioning of Load While Marching Uphill.

There was less agreement about where to place the load for down hill
(Figure 17). Thirty-six percent of total respondents indicated a preference for
carrying the load high, 34 percent of total respondents indicated a preference for
centering the load, and 13.7 percent of total respondents preferred the load to be
low. Respondents with more than 7 years military experience recommended
carrying the load high when traveling down hill (61.4 percent), but respondents
with 4-7 years military experience favored centering the load (43.4 percent).

Downhill: How do you position the load?

Blank
Doesn't matter
! 0>7 yrs
Prefer load low ! 4-7 yrs
¢ @03 yrs
Prefer load "
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Figure 17. Positioning of Load While Marching Downbhill.



Preference for shape of load system is illustrated in Figure 18. Fifty
percent of total respondents preferred short wide packs while 24.8 percent of
total respondents preferred long narrow ones. This corresponds to the
previously mentioned preference for the ALICE pack.

{ Prefer long-narrow or short-wide ruck?

Blank ’ |
.
! | | [4-7 yrs

Prefer short wide lc] 0-3 yrs
ruck

Prefer long
narrow ruck
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Figure 18. Preference for Long-Narrow or Short-Wide Ruck.

When asked about movement over soft ground with heavy loads, most
indicated a tendency to slow down (Figure 19). Sixty percent of respondents with
more than 7 years of military experience would prefer slowing movement.
However, not all respondents favored slowing pace. Approximately thirty-one
percent of total respondents indicated that they attempt to maintain the same rate
as on harder ground, and 5.2 percent of total respondents even indicated that
they would prefer to move more quickly. Fifteen percent of total respondents
reported no preference for moving over difficult ground.

When on soft ground how do you move?

s
Blank
No preferred |
way : |
! |0>7yrs |
Speed up | ’4-7 yrs |
, \@0-3yrs
Maintain same E=sn
rate
Slow dovn. |
|
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Proportion of Respondents {n = 153)
1

Figure 19. Movement on Difficult Ground.
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Eighty-one percent of all respondents indicated that they prefer to tightly
tie their boots when carrying heavy loads (Figure 20).

How do you tie hoots with heavy loads?

Blank !
}
No preference ' | O>7 yrs
! |4-7 yrs
Prefer tight B0-3yrs

ﬁ
\

Prefer loose

} 0 0.2 0.4 0.6 0.8 1
Proportion of Respondents (n = 153)

Figure 20. Boot Tightness When Carrying Heavy Loads.

Similarly, respondents preferred lighter, verses heavier, boots with heavy
loads (Figure 21). Seventy-nine percent of total respondents preferred heavy

footwear, while a mere 5.2 percent of total respondents favored heavy footwear.

Sixteen percent of total respondents had no preference, with 23.08 percent of

respondents with 0-3 years military experience indicated no footwear inclination.

Which do you prefer: heavy or light boots for load
carrying?

R e e s p e e
No preference il l |
| | |
‘ | O>7 yrs
| | ‘ [0-3 yrs
l
Prefer heavy F_I ‘ \ '

0 0.2 0.4 0.6 0.8 1
Proportion of Respondents (n = 153)

Figure 21. Boot Type {Heavy or Light) for Load Carrying.
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Figure 22 illustrates movement preference uphill. When approaching a
hill, 56.2 percent of total respondents indicated that they would prefer to zig-zag
up the hill. Respondents with 4-7 years military experience responded most
affirmatively that they would prefer to go straight over the hill (39.62 percent).
Surprisingly similar to those with only 0-3 years military experience, 17.14
percent of respondents with more than 7 years military experience reported no
preference for movement pattern.

Zig-zag up over |

Straight over hill

When approaching hill with locad how do you

proceed?

Blank

No preference

hill

0 04 02 03 04 05 06
Proportion of Respondents (n = 153}

0.7

0O>7 yrs

[00-3 yrs

B4-7 yrs

Figure 22. Movement Uphill While Carrying Load.

Boot condition is addressed in Figure 23. Seventy-seven percent of
respondents with 0-3 years military experience, 96.2 percent of respondents with
4-7 years military experience, and 94.3 percent of respondents with more than 7
years military experience agreed that it is extremely important to have well-
broken-in footwear for prolonged marches.

Slightly important

How important well broken-in hoots?

Can't say

|

Not important i
| ;

|

{
t
Somewhat !
important ;

Extremely
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Proportion of Respondnets {n =153)
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] 0-3_ yrs
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Figure 23. Importance of Broken-Iln Boots.
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Respondents generally agreed that weight should be kept off the hands
and feet (Figure 24). Forty-eight percent of total respondents expressed that it is
extremely important to reduce the load for the hands and feet, and 37.9 percent
of total respondents indicated that it is somewhat important to reduce the load for
the hands and feet.

|
How important to reduce load in/fon hands/feet? ’

Blank E‘
: == |
Can't say — ‘l ‘
Not important L | 1 0>7 yrs
i ‘ [04-7 yrs
Slightly important =, @O-3yrs

Somewhat important —

Extremely important
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Proportion of Respondents (n = 153)

Figure 24. Reduction of Load in Hands and/or Feet.

With results resembling those of Figure 15, Figure 25 displays a slight
preference among more experienced respondents for maintaining a fixed position
of the load during movement. The wording of the two questions differs slightly, as
the responses shown in Figure 15 address the question “do you maintain or vary
load position during marches?” and the responses shown in Figure 25 address
the question “how do you like to carry load?” For the later question, respondents
with 0-3 years military experience indicated more preference for shifting the load
during prolonged movement on this version of the question (56.9 percent) than
on the previous version (46.2 percent). Respondents with more than 7 years
military experience who previously encouraged a fixed position still
recommended a fixed position (61.4 percent) over shifting positions (40.0
percent).
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How do you like to carry load?

No preference

Prefer to {
maintain same l
]

position
[

0 0.1 0.2 0.3 0.4 0.5 0.6

Proportion of Respondents (n = 153)

Prefer to shift
load around
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R4-7 yrs
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Figure 25. Load Carrying Preference.

The importance of training with full combat loads is shown in Figure 26.
Eighty-six percent of respondents with more than 7 years military experience
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