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INTRODUCTION

Stress fractures cause significant morbidity during recruit training,
particularly in elite programs requiring intense physical conditioning, such as
the US Marine Corps.!? Estimates of the incidence of stress fractures in female
military training populations range from 1.1% to as high as 34%.% Recent
information f:om the Marine Corps Recruit Depot (MCRD), Parris Island, indicates
that women suffer lower extremity stress fractures during basic training at a
rate of 3.8%.% Further, discussion with Recruit Training Regiment staff
suggests a significant increase in pelvic stress fractures in female recruits,
with an incidence of up to 15% during the end of 1993 and the beginning of 1994.

Stress fractures, which occur predominantly in the lower extremity, are
believed to result from bone structural failure caused by repetitive weight-
bearing loads. Weight-bearing during training regimens exposes bones to
repetitive axial compression, torsion, and bending stresses.!* Within a bone
exposed to a given load, stress magnitudes are determined by bone structural
geometry, while the bone’s ability to resist these stresses is defined by bone
material properties.?'!* Since bone material properties are much less variable
than structural geometry, it is likely that most of the individual differences
in bone strength can be explained by geometry.!’

Work in progress at MCRD, San Diego, has developed a predictive model for
musculoskeletal injury in male recruits. A number of intrinsic risk factors have
shown promise for predicting stress fracture susceptibility in male recruits.
The analysis of these risk factors indicates thaﬁ as much as 60% of incident
stress fractures during training can be predicted based on a profile composed of
various ﬁeasures of fitness, body structure, prior injury history, and exefcise
history. Many of these profile factors can be targeted for modification, with
the ultimate goal of reducing stress fractures during training. For examplé, the
data indicate that if male recruits were to exercise for endurance benefit more
than twice a week for at least 2 months prior to arriving at MCRD, lower
extremity stress fractures could be reduced by 44% during basic training. A

number of other factors measuring fitness also demonstrate an association of pre-

19981029 013




L T

s vk

PR L STwIpIN

training fitness to likelihood of stress fracture. These predictors provide
strong evidence for implementing physical training before a recruit begins
Training Day 1. One can hypothesize that similar models, profiles, and
modifications can be developed for females.

The general objective of this study was to derive predictive models of
stress fracture susceptibility in female military personnel. This model was
constructed from a questionnaire, which highlights exercise and health habits
prior to reporting to MCRD, Parris Island, performance on an initial 0.75-mile
run, and an assessment of body composition as a function of stress fracture
incidence. Ultimately, an abbreviated profile can be constructed that can be
utilized as a screening tool to identify high-risk female recruits. Fur%her,
those factors identified that are modifiable provide targets for the design of
effective interventions to reduce the incidence of overuse injuries in female
military training populations. 1In addition, the epidemiologic, anthropometric,
and dual energy x-ray absorptiometry (DEXA) scan data collected in the current
study will provide the basis for a follow-on stress fracture study being
conducted by Johns Hopkins University collaborators. This subsequent study will
define the statistical relationship between stress fracture and bone geometry as

well as determine the effect of intensive training on bone remodeling through

serial DEXA scanning during boot camp.

METHODS

Subjects were 1,054 female Marine Corps recruits, between the ages of 17
and 31, who arrived at MCRD, Parris Island, between 28 March and 20 September
1995 and volunteered to participate in the study. All subjects were administered
a questionnaire and a subset of volunteers (613) had anthropometric measurements
and DEXA scanning. Run times from the ini:ial strength test (IST) 0.75-ﬁi1e on
Day 1 were recorded. Recruits weré followed for the occurrence of injury, stress
fractures, and graduation or separation.

Enrollment Procedures

All procedures were scheduled, without interference, during the first 4
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days of recruit processing prior to training. Since MCRD processes incoming
female recruits for basic training every 2 to 3 weeks, enrollment procedures were
done in high volume cycles, with approximately 105 women enrolled over each 3- _
to 4-day processing period. The Information to Participants, California
Experimental Subject’s Bill of Rights, Voluntary Consent to Participate, Privacy
Act Statement, and prospective questionnaire were administered on the first day
of medical processing and required approximately 30 min to complete. All
recruits were eligible for the study, and enrollment was performed without
coercion. The questionnaire addressed recent physical activity and running
practices, motivational factors, previous injuries, menstrual history, and
tobacco and alcohol use. Anthropometric measurements and scanning, which were
performed on a subset of recruits, took place on processing Days 2 to 4 and
required approximately 20 to 30 min for completion. -
Measurements

Anthropometry was performed on as many volunteers as the recruit processing
schedule allowed. Height, weight, and body fat percentage were measured for a
subset of 613 recruits. Body mass index (BMI) was calculated as weight/height?,
with weight in kilograms and height in centimeters . Several other anthropometric
measurements of the lower extremities were taken to describe anatomical and
mechanical wvariations. Bone lengths were used to identify DEXA scanning
locations and to use as measurements of limb segment lengths.
DEXA Scanning

DEXA scanning was in place by 27 June 1995, and a total of 175 subjects,
a subset of the 613 who were anthropometrically measured, were scanned midfemur
and two-thirds distal tibia. Scanning was done with a conventional DEXA scanner
{Norland XR26, Norland Inc., Fort Atkinson, WI). Subjects were positioned supine
on the scanning table. Only the right side was sca_tnned at both the Imidthigh
(midfemur length) and at the disﬁal third of the lower leg. Each 2 min scan
involved a small amount of ionizing radiation (x-rays). ‘Each scan .exposed the
subject to a total radiation equivalent of less than that received from normal

background sources in one month (5 to 10 mrem). The instrument is approximately




the size of an x-ray table, with an adjacent computer console. Because radiation

levels outside the direct beam do not exist, the system does not require a

shielded room.

Outcome Data

All subjects were followed throughout basic training for outcomes of
injury, including stress fracture, and for graduation versus attrition ratio.
The last platoon enrolled in September 1995 completed training in December 1995.
Stress fracture data for the prospective phase were collected by reviewing each
subject’s medical record at the completion of training or at the time of
separation from the Marine Corps. All stress fractures among subjects were
routinely confirmed either radiographically or scintigraphically by the éranch
Medical Clinic, according to standard case definitions. Data extracted from the
medical record included date of visit, onset of injury, site of injury, specific
final diagnoses, and the nature and duration of restricted duty due to injuries.
Stress fracture was defined as partial or complete fatigue fracture of insidious
onset 1in nondiseased bone. Diagnosis of stress fracture was based on (1)
clinical presentation of localized pain of insidious onset, without prior acute
trauma, aggravated by repetitive weight-bearing activities and relieved with
rest; and (2) a confirmatory (+) radiograph and/or (+) bone scan at aisite
consistent with clinical presentation. A (+) radiograph was defined as presence
of periosteal reaction, endosteal callus formation, and/or a fracture line in
otherwise normal bone. A positive bone scan was defined as the presence of 3+
to 4+ intensity localized fusiform uptake at the site of pain.

Analysis

Incidence rates for injury were calculated as the number of recruits with
at least one lower extremity stress fracture divided by the total number of study
subjects. Univariate analysis was performed using chi-square to test the
comparisons between the proportibns of stress fractures in each applicable
category of the questionnaire items. Analysis of shoe size, distance and
duration of running during the last two months, age, height, weight, body fat

percentage, BMI, and 0.75-mile run were performed using a comparison between
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means among those recruits with and without stress fractures.
For multivariate analysis, the measure of association was the adjusted odds
ratio which was generated from multiple logistic regression analysis. Terms for

the model were selected based on univariate analysis and items of interest.

RESULTS

Subjects

The 1,054 subjects had a mean age of 19 years, with a racial/ethnic
distribution of 62.2% Caucasian, 17.3% Black, 14% Hispanic, and 6.5% other. The
mean height, weight, body fat, and BMI are displayed in Table 1. The average IST
run time was 6:19 min (range 4:03 - 8:57). Approximately one third of the
recruits smoked cigarettes in the previous 6 months (Table 1). Of the 1,054
subjects, 808 graduated (77%), 227 separated (21.5%) and 19 are still in process
(in medical rehabilitation platoon [MRP]) as of 29 February 1996. Twelve of the
19 recruits in MRP have stress fractures.
Injury

Five hundred twenty-six recruits (49.9%) suffered 914 injuries during basic
training. A total of 52 recruits (4.9%) had .56 stress fractures. The most
common site was the metatarsals (n = 19; 34%), followed by pelvis (n = 18;.32%),
the tibia (n = 11; 20%), and femur (n = 8; 14%). The incidence of all injuries
and stress fracﬁures was compared between this cohort of female Marine Corps
recruits and a cohort of male Marine Corps recruits at MCRD, San Diego (Table 2).
Risk Factors for Injury

Univariate analyses of 34 prospective health habit and exercise-related
history questionnaire items, four anthropometric measurements, and the IST 0.75-
mile run time are displayed in Table 3. Previous injury history and fitness as
measured by the 0.75-mile run, were significantly associated with incidence of
stress fracture as wés menstrual history. Smoking cigarettes over the previous

6 months and alcochol use were not significantly associated with stress fracture.

Table 4 presents the adjusted odds ratio for selected risk factors in the
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logistic regression model of stress fracture susceptibility for female Marine
Corps recruits. The adjusted odds ratios indicate an increased risk of stress
fracture among recruits in poor or fair fitness compared to very good or
excellent fitness. Recruits with slower running times on a 0.75 mile timed run
were at increased risk of stress fracture during training. Later age of first
menses was also a risk factor for stress fracture after controlling for incoming
fitness. - Variables not associated with stress fracture included cigarette

smoking, alcohol use, and selected dieting methods.

CONCLUSIONS

This study documents that approximately 5% of all female Marine éorps
recruits incur a stress fracture during 13 weeks of basic training. When
compared to data from a recently completed study of male recruits at MCRD, San
Diego, both the overall musculoskeletal injury rate (50% vs. 27.3%) and stress
fracture rate (4.9% vs 3.7%) were higher in the female recruits. It is likely
that the women’s rate is conservative, since this study utilized stringent
criteria for stress fracture diagnosis and a passive surveillance system.
Preliminary work in male recruits demonstrated that active surveillance
identified an additional 50% stress fracture occurrence rate than was repbrted
at the medical clinic. In addition, the anatomical distribution of stress
fractures in women resulted in more severe injuries, with pelvic and femoral
fractures accounting for half of the stress fractures. In male recruits, femoral
fractures were uncommon, and no pelvic fractures were documented.

Quantification of the readiness and fiscal impact in these female Marine
Corps recruits is pending since some study subjects are still in process,
primarily in the MRP for stress fractures. However, in male recruits, the stress
fracture incidence rate of 3.7% in the 25,000 recruits in training results in
projected cumulative costs of appréximately $10 million annually, with associated
readiness costs of approximately 53,000 lost training days.®? Althouéh the total
number of female recruits is much lower at 2,000 in training annually, the per

capita costs will be greater in women due to the increased severity of the
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injuries. Fractures of the pelvis and femur require 3-5 months for
rehabilitation versus the 4-6 weeks required for metatarsal or tibial stress
fractures.

In the current study, risk factors of poor fitness, prior injury, menstrual
history, and perception of weight were significantly associated with subsequent
occurrence of stress fracture. Specifically, women arriving at boot camp in poor
fitness, as indicated by a 0.75-mile run and self-reported questions regarding
fitness-related activities, were at increased risk for stress fracture. The
incoming fitness association with stress fractures is further supported by a
decreased risk of stress fractures in women with a history of a prior exercise-
related injury. The history of exercise-related injury can be an indicator of
more physically active individuals. In male Marine Corps recruits, a model for
predicting stress fractures during training was developed using incoming fitness
information and validated in subsequent classes of recruits.

Women who developed a stress fracture during boot camp reported a different
menstrual history profile. Oligomenorrhea and estrogen supplementation
previously have been identified as risk factors for stress fracture. Additional
analyses of the menstrual history profile in this study population is in
progress. Eating disorders have been shown to be associated with stress
fractures in females. In the current study, we identified an association between
women who perceived their weight to be too heavy or too low and stress fracture
occurrence. The significance of this observation is unclear since the standard
correlates for eating disorders (ie, diet pills, laxatives, vomiting, diuretics)
were not significantly associated with stress fracture.

Approximately 30% of the incoming female Marine Corps recruits had a
history of cigarette use, and 25% reported a history of alcohol ingestion 6
months prior to reporting to boot camp . Both univariate and nmlﬁi&ariate
analyses of the relationship between previous smoking history and alcohol
ingestion and stress fractures were performed. Although another sﬁudy in Army
male trainees indicated a potential link between smoking and injuries in men, we

found no such association in female Marine Corps recruits.?® At this time, we

11




can make no conclusions regarding anthropometric measures and stress fractures

since analyses of this data set are pending.

Previous studies have documented women to be at greater risk of

musculoskeletal injury during military training than men.%!? Stress fracture
rates have been reported to be 2 to 12 times greater for women than men in
similar training situations.®?? In a study of intrinsic risk factors for injury
in men and women during Army basic training, gender was associated as a
potentially important risk factor. Women had significantly more time-loss
injuries than men. That study did not, however, permit conclusive evidence of
gender as an independent risk factor because multivariate analyses controlling
for other variables such as fitness were not done. In addition, the cﬁrrent
study will help to determine if gender is an independent risk factor by
multivariate modeling of data for both the males and females.

The identification of a risk profile for injury, and specifically stress
fractures, is a necessary step toward the development of an effective
intervention. In the current study, the modifiable intrinsic factor of poor
incoming fitness was significantly associated with incidence of stress fractures.
In the study of male Marine Corps recruits discussed previously, the physical
conditioning component of basic training was modified to better accomodate the
poor entry-level fitness. This intervention incorporated current principles of
safe and effective physical training. It is anticipated that a similar approach
could be taken with women Marine Corps recruits. The risk profile data developed
in the current study could be an integral part of a future intervention study.

A follow-on study being conducted by Johns Hopkins University will study
the association of rigorous physical conditioning to the rates and magnitudes of
improvements in the structural rigidity of long bones, specifically the
relationship between stress fracture incidence and initial bone geometry. Their
research will emphasize the geomeﬁric properties of cross-sectional area (CSA)
and the cross-sectional moment of inertia (CSMI) of the bending plane.as measured

by a commercial DEXA scanner.1822

In summary, this prospective study of 1,054 female Marine Corps recruits

12




during basic training documents stress fractures as a significant source of

morbidity.
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TABLE 1. Characteristics of 613 Female Marine Corps Recruits, MCRD, Parris
Island, 1995

MEAN SD
Age (years) 19.2 2.0
Height (cm) 163.3 6.7
Weight (kg) 58.6 7.1
Body Fat (%) 24.5 4.3
BMI (kg/hz) 22.0 2.1
IST 0.75-mile run time 6:19 1:07
Smoked Past 6 Months 33% did smoke

15
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TABLE 2. Incidence of all Injuries and Stress Fractures for Female and Male
Marine Corps Recruits

ALL INJURIES STRESS FRACTURES
females 526 recruits had 52 recruits had
MCRD, Parris Island, 1995 914 injuries 56 stress fractures
(n=1054) (49.9%) (4.9%)
males 310 recruits had 42 recruits had
MCRD, San Diego, 1993 503 injuries 45 stress fractures
(n=1136) (27.3%) (3.7%)

16
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TABLE 3. Univariate Analyses (of questionnaire data,
measurements, and 0.75-mile run time) of Predictors of Stress Fracture

in Female Marine Corps Recruits, 1995

anthropometric

VARIABLE CHI-SQUARE P VALUR
platoon number 16.99 0.591
handedness (left or right) 0.92 0.337
shoe size 1.25 (F stat) 0.262
sweat during exercise 5.63 0.228
exercise intensity 2.14 ' 0.830
current physical fitness (self-rated) 8.46 0.076
exercise last 2 months 9.19 0.239
exercise change last 2 months 5.26 0.261
frequency of run last 2 months 9.80 0.200
duration of run last 2 months 9.05 0.171
distance of run last 2 months 4.92 (Kruskal-wallis) 0.027
run time per workout last 2 months 2.05 0.153
_previous injury below the waist 2.02 0.156
%ggggiggepggxer}e(nt normal physical activities for at 3.61 0.165
g(fegtégntﬁg %ggzrsomal physical activity sometime 5.19 0.075
previous stress fracture below the waist 0.10 0.747
regular medications 0.07 0.791
vitamin or mineral supplements 0.20 0.652
weight for height and build (self-perceived) 1.41 0.493
current weight satisfaction 0.48 0.490
dairy products 4.99 0.417
methods used to lose weight: il;)ecgtinéé;.s 88% 8333
Soneeitd, 5:%3 8:352
_age at first menses 2.90 (F stat) 0.085
number of menstrual cycles last 12 months 3.05 0.549
length of menstrual cycle last 12 months 0.02 (Rruskal-wallis) 0.885
length of menstrual flow 4.19 (F stat) 0.038
birth control pills last 12 months 0.21 0.645
pregnancy last 12 months 0.12 0.728
cigarette use last 6 months 1.07 0.301
smokeless tobacco use last 6 months 1.14 0.285
alcohol use last 6 months 0.01 0.923
height 0.02 (F stat) 0.884
weight 0.77 (F stat) 0.616
body fat (%) 0.01 (F stat) 0.924
BMI (kg/m?) 1.69 (F stat) 0.191
0.75-mile run time - 16.15 (Kruskal-wallis) 0.000

17




TABLE 4. Risk Factors for Stress Fractures With Adjusted Odds Ratios from
Logistic Regression Model, Female Marine Corps Recruits, Parris Island,

1995
OoDDS 95% CONFIDENCE

VARIABLE ﬁ ESTIMATE RATIO INTERVAL
age (years) 0.0242 1.024 (0.89, 1.18)
current physical fitness (self-rated)

very good, excellent 1.000 :

good 1.0788 3.168 (0.99, 8.75)

poor or fair 1.1531 2.941 (1.00, 10.02)
0.75-mile run time

< 5:58 1.000

5:58 - 6:24 0.8875 2.429 (0.63, 9.41)

6:25 - 6:47 1.8989 6.679 (1.91, 23.37)

6:48 - 8:57 1.5752 4.832 (1.35, 17.23)
weight for height and build (self-
perceived)

normal 1.000

too heavy -0.0815 0.922 (0.41, 2.07)

too thin 0.9262 2.525 (0.96, 6.62)
age at first menses (years) 0.2119 1.236 (1.02, 1.50)
cigarette use last 6 months (yes) -0.3899 0.677 (0.34, 1.34)
alcohol use last 6 months (yes) 0.0324 1.033 (0.54, 1.97)
prev injury below the waist -0.5117 0.599 (0.32, 1.14)
vyes to any methods to lose weight: 0.0577 1.057 (0.47, 2.36)

diet pills .

laxatives

vomiting

diuretics

18
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Female Recruit Prospective Questionnaire (Rev. 6/28/95)

PRIVACY AacT STATEMENT : Authority - 5 usc 301. Information will be collected to
enhance basic medical knowledge ‘and aspects of clinical preventive services for
research purposes only. Participation is voluntary. No rights or benefits wil] be
affected by nonparticipation.

Your answers to the following questions will be used for the purpose of scientific
research and will be read by the research staff only. Your answers will not be used
for disciplinary purposes, nor will your answers affect your military training in
any way.

PLEASE READ ALL DIRECTIONS AND QUESTIONS CAREFULLY.

ANSWER THE FOLLOWING QUESTIONS AS THEY APPLY TO YOU OR YOUR LIFESTYLE DURING THE 2
MONTHS BEFORE COMING TO PARRIS ISLAND (unless otherwise specified). ANSWER ALL
QUESTIONS BY CIRCLING THE APPROPRIATE ANSWER AND/OR FILLING IN THE BLANK(S) . )
IT IS VERY IMPORTANT YOU ANSWER ALL QUESTIONS HONESTLY AND COMPLETELY, to the best
of your recollection. Research staff are available to assist you. WE APPRECIATE
YOUR TIME AND CARE IN COMPLETING THIS QUESTIONNAIRE. :

1. Are you pregnant or do you THINK you might be Pregnant?

., 1 - No 2 - Yes
2. Social security number: —_——— e _
3. Full name:
3a. Last name:
3b. First name:
3c. Middle initial:
4. Today’s date: e
. year month day
5 Platoon number: —_— —— __
6. Handedness (circle one): 1l - Left 2 - Right
7 Shoe size: _——— .
8. In your exercise or leisure activities, how often do you "work up a good
sweat?" (circle one answer)
1 2 3 4 5
Never Occasionally Fairly often Quite a lot = Most or all
» the time
9. How intensely do You usually exercise? (circle one answer)

= I don‘t usually exercise
- Very leisurely - breathing easy, as during a slow walk
- Leisurely - breathing and effort slightly greater than a slow walk

- Intense - breathing hard, have to ‘Push’ to keep going
- Very Intensely - breathing labored, difficult to keep going

10. Compared to others your same age and sex, how would you describe your overall

2 - Not very active
3 - Average

4 - Fairly active

5 - Very active
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13.

14.
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age and sex? (circle one answer)

1 2 3 4 5
Poor Fair Good Very good Excellent

During the LAST 2 MoNTHS before reporting to PARRIS ISLAND, how often did you
exercise or piay sports? (circle one answer)

- Never

time or less per week
times per week |
times per week

times per week

times per week

times per week

Or more times per week

NOuswnro
|
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0 - None, I did not participate in sports or strenuous labor.

1 - Very leisurely - breathing easy, as during a slow walk

2 - Leisurely - breathing and effort slightly greater than a slow walk
3 - Average - breathing increased but not uncomfortable

4 - Intense - breathing hard, have to ‘push’ to keep going

S - Very intense - breathing labored, difficult to keep going

1 - Much less exercise in the last 2 months

2 - Less exercise in the last 2 months

3 - About the same amount of exercise in the last 2 months
4 - More exercise in the last 2 months )

S - Much more exercise in the last 2 months

What were the most common sports or types of strenuous labor that you
participated in, other than running/jogging? Please write in "1" for the most
frequent, "2* for the second most frequent and "3 for the third most
frequent. 1f there were none, please check the first line, "None"

Also, please tell us how many years of VARSITY level participation you have
had in any of the Sports. Include HIGH SCHOOL and COLLEGE participation.
Please read all before answering.

Varsity Particivation
None, I did not participate in sports or strenuous labor.

Basketball 1A - (years)
Football 2A - (years).
Baseball/Softball 3A - (years)
Hockey 4A - (years)
Field Hockey 5A - (years)
Track 6A - (years)
(running events) '

Track 7A - (years)
(field events)

‘Volleyball 8A - (years)
Soccer 9A - (years)
Lacrosse 10A - (years)
Cross Country 11A - (years)
Rowing ' 12a - (years)
Gymnastics 13A - (years)
Swimming 14A - (years)
Wrestling 15 - (years)

—
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Racket Sports 16A - (years)

Aerobics 17A - (years)

Walking 18A - (years)

Rugby 19A - (years)

Bicycling 20A - (years)

Tennis 21A - (years)

Roller Blading 223 - (years)

Weight Lifting 23Aa - (years)

Farming ‘

Furniture moving

Construction

Other sports (please specify sports):
27A - (years)

Other types of strenuous labor (please specify sports):
28A - (years)

Questions #16-19 refer to running or jogging as a separate and distinect activity.
Do not include running or jogging during another kind of Sports activity unless you
consistently ran or iogged to Warm-up or train for that activity.

1

)

17.

18.

19.

20.

During the 2 MONTHS BEFORE coming.to PARRIS ISLAND, on average, how manv times
Per week did you run or jog?
- Never

time or less per week

times per week

times per week

times per week

times per week

times per week

Or more times per week

Joaunswnpo
i
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If you ran or jogged during the LAST 2 MONTHS, for how long in total had you
been CONSISTENTLY (2 or more times per week) running or jogging before coming
to PARRIS ISLAND? (circle one answer) (*If you did not run or jog during the

last 2 months, circle "on.)

0 - Does not apply. I did not run or jog during the 2 months before coming
to PARRIS ISLAND.
- 1 month or less
months

1
2-2
3 - 3 months

4 - 4-6 months
S 1

6

- 7-11 months
- 1 _vear or more

During the 2 MONTHS BEFORE coming to PARRIS ISLAND, how far did you usually
Tun or jog per workout? (*If you did not run or jog during the last > months,
circle "goor.) ,

minutes ’
000 - I did not run or jog during the 2 months before coming to PARRIS ISLAND.

“On days, that you participated in sports or Strenuous labor activities, on
average, how many minutes did you participate in sports or Strenuous labor
activities? ‘

—_ average number of minutes of sports or strenuous labor.

000 None, I did not participate in sports or stranuous labor.




21.

22.

23.

24.

25.

25.

In your life, have you ever injured bone, muscle, tendon, ligament, and/or
cartilage in one or both of your lower limbs (hip to toel? (for example,
broken bone, pulled muscle, tendinitis, sprain or strain, tear, stress
fracture) (circle one answer) -

1 - No [if NO then also circle "0" for questions 22 and 23]
2 - Yes ' '

Did any of these injuries prevent you from fullv participating in your normal
physical activities for at least a week? (*If you have nmever beén injured,
circle "0".) (circle one answer)

0 - Does not apply (I have never injured bone, muscle, tendon, ligament or
cartilage in one or both of my lower limbs.)

1 - No

2 - Yes

Following these injuries, were you able to return to 100% of the level of
phvsical activitv you had maintained prior to the injury? (*If you have never
been injured, circle "0".) (circle one answer)

0 - Does not apply (I have never injured bone, muscle, tendon, ligament or
cartilage in one or both of my lower limbs).

1l - No, as a result of at least one injury, I have never been able to perform
at 100% of the level of physical activity I had maintained before I was
injured.

2 - Yes, I have been able to return fully (100%) to the level of physical
activity I had maintained before I was injured. s

In your life, have you ever been told by a medical provider that you had'a
Stress fracture in one or both of your lower limbs (hip to toe)? (circle one
answer)

1 - No [go to question #25]
2 - Yes, please specify:
a. How many total stress fractures have you had?

b. How long ago did the most recent stress fracture occur?
months/years (circle either months or years)

c. In what location(s) have you had a stress fracture?
(circle all that apply)
1 - Hip
2 - Upper leg (below hip, above knee) :
3 - Knee
4 - Lower leg (below knee, above ankle)
5 - Ankle
6 - Foot

d. Were you able to return to 100% of the level of physical activity

you maintained prior to any of these stress fractures? :
1 - No, I have never been able to periscrm at 100% of
my previous level of physical activicy.
2 - Yes, I have been able to return fully :(1003%! rtc

my previous level of physical activity.
Have you had a heat injury before coming to PARRIS ISLZND?

1 - No
2 - Yes - specify vear:
The year was 19

Have you ever had a urinary tract infection (UTI, infecci
kidreys)? For women, this does not include vaginal infac

trich, etc.

icn of bladder or
tlons like veast,

1 - No 2 - Yes




27.

28.

29.

30.

31.

32.

33.

34.
35.
36.
37.

38.

Have you ever had a wound infection (infection in a cut or surgical wound)?
1 - No 2 - Yes

Have you ever had an infection of your uterus or uterine tubes {sometimes
called PID or pelvic inflammatory disease)? This does not include vaginal
infections like yeast, trich, etc. '

1 - No ’ 2 - Yes

Has your appendix been removed?

1l - No {If no, skip 2 - Yes
to question 32])

Why was your appendix removed?
- I definitely had appendicitis.

1
2 - I think I had appendicitisg.
3 They thought ‘I had appendicitis, but after it was removed, they found my

appendix was normal. .
My appendix was removed because I had surgery for another reason and they
simply decided to take my appendix out because the surgeon had opened my
stomach.
5 - I don‘t know why my appendix was removed.

4

Did you have a ruptured appendix?

1 - No, I had appendicitis but my appendix was definitely not ruptured.

2 Unlikely, I had appendicitis and I think my appendix was not ruptured.
3 Possibly, I had appendicitis and I think my appendix was ruptured.

4 - Yes, I had appendicitis and my appendix was definitely ruptured.

Do you take any medications (including birth control) on a regular basis?

1l - No
2 - Yes: Iflyes, please list:

Do you take any vitamin or mineral supplements?

1 - No
2 - Yes: If Yes, please list:

For your height and build, do you consider your current weight to be:
0 - Too heavy 1 - Normal 2 - Too thin

Are you happy with your current weight?

1l - No 2 - Yes

How many meals do you usually eat per day? (circle one answer)

0 1 2 3 4 5 or more

How many snacké do you usually eat per day?. (circle one answer)

0 1 2 3 4 5 or more

How many servings of milk, cheese, and/or other dairy products do you have per

day? (circle one answer)

0 1 2 3 4 S or more




39.

40.

41.

42.

43.

44 .

45.

46.

47.

48.

49.

Are there certain foods You avoid for any reason (e.g. meats, breads, etc.)?

l - No
2 - If yes, please circle all that apply:
- milk/dairy products

- fruits

vegetables

- breads/grains/cereals

- red meats

- pork

- fish
chicken/poultry
- fats

0 - other (specify)

"
)
7

b W
]
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Have you ever been on a calorie-restricted diet?

1l - No 2 - Yes

a Diet pills 1 -~ No 2 - Yes
b. Laxatives 1l - No 2 - Yes
c Vomiting 1 - No 2 - Yes
d Diuretics 1 - No 2 - Yes

— Years old
01 - does not apply, I have not started menstruation.

How many periods did you have during the last 12 months? (circle one answer)

1 - 10-12
2 - 7-9

3 - 5-¢6

4 - 1-4

5 - None

days

When you had a period during the last 12 months, how many days did the flow
usually last? (For most women, the flow usually lasts 2-5 days.)

— days
Were you ever Pregnant during the last 12 months?

1 - Yes 2 - No

In the last 12 months, have your menstrual periods been irregular?
1 - Yes : 2 - No | |

In the last 12 months, have you gone more than six months between any
menstrual periods (other than for pregnancy) ?

1l - Yes 2 - No

o
s
1]
"

During the last 12 months, did you ever use birth control pills or any o
hormonal therapy? :

1 - Yes 2 - No




50. In the six months before reporting to PARRIS ISLAND, on the average, how many
Cigarettes did you smoke per day?

0 - None, I did not smoke.
average number of cigarettes smoked per day. (There are 20 in a pack.)

51. How many years have you regularly smoked cigarettes?

0 - I have not regularly smoked cigarettes.
number of years I have regularly smoked cigarettes.

s2. What is the maximum number of cigarettes you have smoked per day on a regular
basis? ' ’

0 - I have not regularly smoked cigarettes.
maximum number of cigarettes smoked per day on a regular basis.
(There are 20 in a pack.)

53. ° In the six months before reporting to PARRIS ISLAND, on average, how many
times (DIPS) per week did you use smokeless tobacco?

0 - None, I did not use smokeless tobacco.
average number of times (DIPS) per week.

S, How many years have you used smokeless tobacco?

0 - None, I have not regularly used smokeless tocbacco.
number of years I have regularly used smokeless tobacco.

55. _What is the maximum number of times (DIPS) per week you have used smokeless
tobacco on a regular basis?

0 - None, I have not regularly used smokeless tobacco.
maximum number of times (DIPS) per week I used smokeless tobacco.

56. In the six months before reporting to PARRIS ISLAND, what is the most number
of alcoholic drinks that you consumed in one 24 hour period? (one shot of
whiskey, one glass of wine, or one 12 ounce beer represent one drink.)

0 - None, I did not consume any alcoholic drinks in the six months prior to
reporting to PARRIS ISLAND. .
most number of alcoholic drinks consumed in a 24 hour period.

57. In the six months before reporting to PARRIS ISLAND, what is the most number
of alcoholic drinks that you consumed in any 7 day period?

*0 - None, I did not consume any alcoholic drinks in the six months prior to
reporting to PARRIS ISLAND. ]
most number of alcoholic drinks consumed in any 7 day period.

S8. How many years have you regularly consumed one or more alcoholic drinks per
week? ’

0 - None, I do not regqularly drink alcohol. .
number of years I have regularly consumed one or more alcoholic drinks
per week.

59. What is the maximum number of alcoholic drinks you have consumed per week on
a regular basis?

0 - None, I do not regularly drink alcohol.
maximum number of alcoholic drinks consumed per week on a regular basis.
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61.

Have you ever cared for farm animals like horses,

1 - No 2 - Yes

How long did YOu care for farm animalg?

No, I have not

cared for farm animals,
— number of years

I cared for farm animals.

cows, chickens, bigs, etc.>
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DATA SHEET
MCRD - PARRIS ISLAND
Demographics and Anthropometrics

. DEMOGRAPHICS

1.

LA

Are you pregnant or do you think you could be pregnant?

1-NO
2-YES

Name Last First

Mi

Social security number __ __ __ -_ -
Today's date ——"— - __ (month-day-year)

Gender (circle one):
1- Female
2 - Male

Race (circle one):
1 - Caucasian (White), not Hispanic
2 - Asian

3 - Black

4 - Hispanic

5 - Pacific Islander

6 - Native American

7 - Other (specify)

Have you ever had a lower extremity surgery (below the waist)?

0-No
1 - Yes (specify)

It.  ANTHROPOMETRICS

STANDING

8.
9.

10.
1.
12,
13,
14.
1.

16.

17.

Height ———.__inches

Woeight ——o .__ pounds

Neck circumference: - .__cm

Waist circumference: -e——.__cm

Hip circumference: —_———.__Ctm

Pelvis width: _—Cm

Trochanteric width: ——.__cm

Knee varus/vaigus 1- valgus 2 - varus

a. Medial malleoli distance (valgus) -

b. Femoral condyle distance (varus) ——eee__Cm

Height of navicular (navicular to floor)

a. Right ———__Ccm

b. Left —.__cm
Length of foot (tuber calcanei to first MP joint)
a. Right —_———-__Cm

b. Left —.__Ccm

3 - neutral

4 - both




-

SITTING (on exam tabie)
\ 18. Thumb to forearm? 0-No 1-Yes
; 19. Sit and reach ——.—Ccm 1- positive (pasttoes) 2- negative (lacks toes)
‘ 20. Elbow hyperextension
a. Right — — degrees 1-positive 2 - negative (hyperextension)
i
i b. Left —.— degrees 1-positive 2 - negative (hyperextension)
it
{ SUPINE (on back)
21. . Upper leg length (ASIS to the medial knee joint space)
a. Right —_—.__Ccm
b. Left _——Cm
22. Tibial length (medial knee joint space to the medial malleolus)
a. Right —_—————Cm
b. Left —_——Cm
23. Q angle (ASIS to center of patella to tibial tubercle)(toes pointing to the ceiling)
a. Right —._degrees 1. - vaigus 2. - varus 3. - neutral
« b Left — ___degrees 1.- valgus 2. - varus 3. - neutral

24, Knee range of motion (heel on top of the other foot)
(greater trochanter to lateral knee joint space to lateral malleolus)

a. Right extension ___ ___degrees 1. - positive 2. - negative (hyperextension)
b. Left extension ____ degrees 1. - positive 2. - negative (hyperextension)
c. Flexion symmetric? (both knees to buttocks) 100-Yes 0-No — .__degrees difference
25. Straight leg raise (hold heel to tightness)(opposite knee flat on table)(hips flat on table)
a. Right — ___degrees
b. Left —— ____degrees
26. Ankle dorsiflexion '(knee extended)(90 degrees is neutral (0)) :
a. Right —— —degrees 1. - positive (plantar flexion) 2. - negative (dorsi flexion)
b. Left — __degrees 1. - positive (plantar flexion) 2. - negative (dorsi flexion)
27. Ober Test (jlio-tibial band)(measurer should describe)
a. Right 1. - positive (above horiz.) 2. - negative (below horiz.) 3. - intermediate (horiz.)
b. Left 1. - positive (above horiz.) 2. - negative (below horiz.) 3. - intermediate (horiz.)
PRONE (on stomach )
28. Ankle dorsiflexion (knee flexed)(axis of rotation is the lateral malleolus)(knee to lateral aspect of the foot)
a. Right —__degrees 1.-positive (plantar flexion) 2.-negative (dorsi flexion)
b.. Left — __ degrees 1.-positive (plantar flexion) 2.-negative (dorsi flexion)
29, intemal hip rotation (knees together, 90 degree flexion, both legs flare out at the same time)
a. Right - degrees
b. Left — _degrees
30. External hip rotation (knees together, 90 degree flexion, one leg at a time)(crosses the midline)
a. Right . — ___degrees :
b. Left — ___degrees
31. Hindfoot inversion (feet at the end of the table)(axis of rotation is the Achilles insertion of the calcaneus)
(grab foot, pull toward midline of lower leg)
a. Right — ___degrees
b. Left — ___degrees
32. Hindfoot eversion (similar to #31, grab foot pull away from midline of lower leg)
a. Right - ___degrees

b. Left —__degrees 4 2




SKIN MARKINGS by order of appearance in the data sheet/protocol.

1.

2.

1o0.

11.

Navicular: (standing) locate and place a mark along the lower edge of the
navicular (figures D, 1,2) on both feet.

first M-P joint of feet: (standing) locate and place a mark at the first M-P
(metatarsophalangeal) joint on the medial side of both feet (figures D, 3).

Medial knee joint space: (supine) locate the patellar tendon (figures B, 4) and
place thumb in depression just medial to it (figure 5). Slide thumb medially while
flexing and straightening the subject’s knee until a groove 1is felt between the
medial tibial and femoral condyles (figures A, 6-8). Mark this spot on both knees.

Lateral knee joint space: (supine) locate the patellar tendon (figures B, 4) and
place thumb in depression just lateral to it (figure 5). Slide thumb laterally

while flexing and straightening the subject’s knee until a groove is felt between
the lateral tibial and femoral condyles (figures A, 6-8). Mark this spot on both

knees.

Medial malleolus: (supine) locate and place a mark at the distal end of the tibia,
at the bottom gdge of the medial malleolus of both legs (figures D, 9).

Lateral malleolus: (supine) 1locate and place a mark at the distal end of the
tibia, at the bottom edge of the lateral malleolus of both legs.

Center of patella: (supine) locate and mark the center of the patella (knee cap)
on both legs (figures A, B).

Tibial tubercle: (supine) locate the patellar tendon at the bottom of the patella
(kneecap), follow it to the tibial tubercle. Mark the tubercle on both legs

(figures a, B, 11, 12).

Midline of calcaneus (heel): (prone)

a. place subject in the prone position.

b. flex subject’s knee and raise the lower leg until the sole of the subject’s
foot is facing up.

c. facing the heel, grasp the heel on either side with thumb on one gide and
forefingers on the other, firmly delineating the calcaneus (heel bone) (figures 13,

14).
d. place a line along the midline of the heel on both feet (figure 15).

Insertion of Achilles tendon: (prone) Place subject in prone position. Place
thumb or forefinger on subject’s heel and, while flexing the subject’s ankle back
and forth, move thumb/forefinger towards lower leg to locate the top of the
calcaneus at the insertion of the Achilles tendon. Mark this spot centrally on

both heels (figure 15).

Midline of distal calf: (prone) Place subject in prone position. Lay subject’s
leg down on the table and locate the midline of the calf. Extend a line along the
midline of the distal calf on both legs, approximating the long axis of the tibia

(figure 15)..




II ANTHROPOMETRICS
STANDING

8. Height. :
Materials - hospital grade counterbalance scale with measuring slide rule.

Subject should stand with shoes off, in light PT gear, on a hospital grade
counterbalance scale facing outward with heels together. Subject should inhale
maximally, hold the head with chin up to a height a little lower than the bottom of
the earlobe. 8Subject should step out. Measure the height to the clogest 0.1

inches.

9. Weight.
Materials - hospital grade counterbalance scale.
Subject should stand with shoes off, in light PT gear, on a hospital grade
counterbalance scale facing forward with heels together. Measure weight to the

closest 0.1 pounds.

10. Neck circumference.
Materials - metric nylon tape measure.
Require the subject to look straight ahead, with the chin slightly up so that the
head is in a neutral position. Place the tape measure around the neck at a level
Just below the larynx. Because of the shape of the neck, the tape will usually

slope downward to the front.

11. Waist circumference.
Materials - metric nylon tape measure.
The subject should 1ift clothing in order to expose the midsection. The level of
the abdominal circumference is located about halfway between the umbilicus and the
xiphoid process. Record the measurement at the end of a normal expiration.

12. Hip circumference.
Materials - metric nylon tape measure.
The subject should stand with heels together. While facing the subject’s side,
place the tape around the hips so that it is level with the floor and passes over
the greatest protrusion of the gluteal muscles. Because the tape passes over
clothing, extra tension should be applied so that the tape conforms closely to body

contours.

13. Pelvis width.

Materials - caliper.
A. Have subject stand with feet slightly apart and toes pointed straight ahead.

B. Place arms of caliper firmly on either side of subject’s pelvis (figure 16).
C. Measure and record the width of the pelvis girdle (pelvis width) at its widest

point (iliac tubercle, figures 17, 18).

14. Trochanteric width.
Materials - caliper.
A. Have subject stand with feet slightly apart and toes pointed straight ahead.
B. Place arms of caliper firmly on both sides of subject’s hips at the level of the
greater trochanters (figure 19).
C. Measure and record the width of the hips at the greater trochanters to the

nearest 0.1 cm.

15. Knee varus/valgus. . :
Materials - triangle caliper or tape measure. .
A. Ask subject to stand with knees locked and feet shoulder width apart.
B. Then, ask subject to slowly move one leg toward the other until either the
ankles of knees come together.
C. Place the triangle or tape measure between the subject’s knees (femoral
condyles) or ankles (medial malleoli) and press firmly against the subject to
delineate interfemoral or intermalleoli width.
D. Measure and raecord the distance between the medial malleoll (valgus) or between
the medial femoral condyles (varus) to the nearest 0.1 cm (figure 20). If valgus,
record medial femoral condyle distance as Zero; if varus, record medial malleoli
distance as zero. If knees and ankles come together as the same time, record both
distances as zero and circle “neutral®. If there is measurable distance between
both the femoral condyles and the medial malleolil, record both measurements and

circle “both".

16. Height of navicular (navicular to floor). :
Materials - skin marker, metric ruler with demarcations beginning precisely at the

edge of the ruler.
A. Ask subject to take weight off left leg, bend the left leg at the knee, and
extend it slightly to the rear. Subject should be braced against a table or wall

(figure 21).
B. Measure and record the vertical distance between the floor and the lower edge of
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the navicular of the right foot (previously marked) to the nearest 0.1 cm (figures
, 22).
C. Repeat height of the navicular for the left foot.

17. Length of foot (tuber calcaneil to first MP joint).
Materials - skin marker, metric ruler.
A. Using the line of tile on the floor or a preestablished straight line (such as
tape, or clip board at the rear of the foot), align the subject’s medial side of
the right foot along the line. :
B. Ask subject to take weight off left leg, bend left leg at the knee, and extend
left leg backward slightly, thus keeping weight balanced and evenly distributed on
right foot with knee locked (figure 21).
C. Measure and record the distance from the tuber calcanel (heel edge) to the first
MP joint (previously marked) on the floor along the medial edge of the foot to the
nearest 0.1 cm (figures D, 23).
D. Repeat length of foot measurement for the left foot.

SITTING
18. Thumb to forearm?
Materials - none (actually, a thumb and a forearm)
A. Ask subject to flex wrist as 1f shooting a basketball.
B. Ask if subject can push thumb with other hand down to the forearm.

19. sit and reach.
Materials - metric ruler or tape.
A. Ask subject to sit with legs straight out in front of them, and with toes and
feet pointed straight up toward the ceiling.
B. Ask subject to slowly bend from the waist toward the toes, with arms
outstretched as far as possible.
C. Measure and record the distance from the middle fingertip to the great toenail.
If the middle fingertip is past the toes, circle "positive*; if it doesn’t reach
the toes, circle "negative".

20. Elbow hyperextension.
Materials - goniometer.
A. Ask subject to ocutstretch right arm forward, with the palm up toward the
celling.
B. Ask subject to extend the right elbow (push upward toward the celling) as far as
possible.
C. Place axis of goniometer in the center of the lateral side of the right elbow.
Line up stationary arm of goniometer with midpoint of the right shoulder, and the
moveable arm of goniometer with radial styloid process (figures 24, 25).
D. Measure and record the angle of the elbow (figure 25). If the elbow is flexed
(elbow points toward floor), circle "positive®. If the elbow is hyperextended
(elbow points toward ceiling), circle “negative" (figure 25).
E. Repeat the measurement for the left elbow.

SUPINE (on back)

21. Upper leg length (ASIS to medial knee Jjoint space).
Materials - skin marker, metric tape.
A. Locate anterior superior iliac spine (ASIS) on the pelvis of the right leg
(figures 17, 18).
B. Place and hold the zero end of the metric tape at the slight concavity just
below the ASIS.
C. Tautly extend the measuring tape to the medial knee joint space mark and record
the upper leg length to the nearest 0.1 cm (figure 26).
D. repeat the measurement on the left leg.

**The following steps are to be taken only when immediately scanning afterward**
E. While holding the tape in place, mark 1/2 the total distance of the subject’s
right thigh. :
F. Using a ruler, extend this mark into a line mediolaterally across the thigh
(femoral scan site and mid thigh girth) (figure 26).
G. Draw two other lines: one 0.5 cm above the first line, and one 0.5 cm below the
first line (scan length) (figure 26).

22. Tibial length (medial knee joint space to medial malleolus).
Materials - skin marker, metric tape.
A. Place the zero end of metric tape at the medial knee joint space mark on the
right leg. :
B. Tautly extend the measuring tape to the medial malleolus mark and record the
tibial length to the nearest 0.1 cm (figure 27).
C. Repeat the measurement on the left leg.

**The following steps are to be taken only when immediately scanning afterward+*+
D. While holding the tape in place, mark 2/3 the total distance (1/3 distal tibia)
of the subject’s right lower leg.




E. Using a ruler, extend this mark into a line mediolaterally across the lower leg
(tibial scan site) (figure 27).

F. Draw two other lines: one 0.5 cm above the first line, and ome 0.5 cm below the
first line (scan length) (figure 27).

23. Q Angle.
Materials - goniometer.
A. Position the subject’s right leg with toes pointed toward the ceiling.
B. Position the subject vertically. Have the subject place his/her forefinger on
the ASIS (figure 18) of the subject’s right leg as a visual aid.
C. Place the axis of the goniometer on the mark at the midpoint of the patella
{central kneecap) on the right leg (figures A, B, 28). Line up the stationary arm
of the goniometer with the ASIS, and line up the movable arm of the goniometer
through the tibial tubercle (figure A, B).
D. Measure and record the angle between the stationary arm (ASIS-midpatella) and
the movable arm (midpatella-tibial tubercle) to the nearest degree (figure 28).
Indicate valgus (»><), varus (<>), or neutral (neither valgus nor varus) alignment
of the knee (figure 28). .
‘E. Repeat Q angle measurement and indication of valgus, varus, or neutral alignment
for the left leg.

24. Knee range of motion.
Materials - goniometer.

Right and left knee extension. .
A. Ask the subject to place the right heel on the left foot, and to extend or relax

the right knee down toward the table as far as possible. The foot and toes should
be pointing toward the ceiling. Or have the recorder hold the right heel about 8
inches off the table and tell the subject to relax.

B. Place the axis of the goniometer at the center of the lateral joint space of the
knee (figures 29, 30). Line up the stationary arm of the goniometer with the right
greater trochanter (figure 19). Line up the movable arm of the goniometer with the
lateral malleolus (figures C, 31).

C. Measure and record the angle of the knee extension (figure 32). If the knee is
flexed (bent - with knee pointed up toward the ceiling), circle “positive®. If the
knee is hyperextended (knee pointed down toward the table), circle “negative"
(figure 32).

D. Repeat the measurement on the left leg.

E. Flexion symmetric? Grab the subject’s ankles and push both heels toward the
buttocks. If both ankles stop the same distance from the buttocks, then circle
“100-Yes™. If not symmetric, then measure each inflexion using the same landmarks
as used for the extension measurement (the axis of rotation is the lateral joint
space, and the arms of the goniometer are in line with the greater trochanter and
the lateral malleolus). Record only the degree difference between the two knees.

25. Straight leg raise.
Materials - goniometer.
A. Position the subject’s left leg straight down on the table. Lift the right leg

up by holding the ankle and slowly moving toward the ceiling (figure 33). The
subject must relax the leg while the examiner 1ifts the leg. At the point where
either knee begins to bend, or where the examiner feels tightness or resistance,
the leg is stopped and the assistant holds the leg in this position.

B. Place the axis of the goniometer at the right greater trochanter (figure 19).
Line up the stationary arm of the goniometer parallel to the table, pointing toward
the foot. The movable arm of the goniometer lines up with the right lateral
malleolus (figures C, 31).

C. Measure and record the angle (figure 33).

D. Repeat the measurement on the left leg.

26. Ankle dorsiflexion (knee extended).

Materials - goniometer.
A. Ask the subject to pull the right foot up maximally keeping the knee straight
(figure 34).
B. Place the axis of the goniometer on the lateral malleolus with the stationary
amm of the gonicmeter parallel to the fibula. .Line up the movable arm of the
goniometer parallel to the lateral midline of the fifth metatarsal.
C. Measure and record the angle between the stationary arm (parallel to fibula) and
the movable arm (parallel to plane of the foot) at maximal flexion to the nearest
degree. Indicate whether motion is dorsiflexion and is measured in negative
degrees, plantar flexion and measured in positive degrees, or without flexion and
measured in neutral degrees (zero-neither dorsiflexion not plantar flexion)
(figure 34). :
D. Repeat ankle dorsiflexion measurement for the left ankle.

**Note: The neutral point is 90 degrees on the goniometer,

but this is recorded as 0 degrees**




27. Ober test.
Materials - table and a body.
A. Ask the subject to lie on the left side with both knees slightly bent. The
examiner (you) stands behind the subject.
B. Support the right leg in your right arm. Hold the upper side of the subject’s
pelvies with your left hand to prevent truck motion.
C. Lift the leg up toward the ceiling maximally, then pull the leg firmly back
toward you maximally (figure 35). At this point, allow the leg to slowly lower
toward the table, keeping the hip in maximal extension (Eigure 36).
D. The assistant will determine 1f the leg is horizontal (intermediate), above the
horizon (positive), or below horizontal (negative). Record.
E. Repeat measurement sequence on the left leg.

PRONE (on stomach)

28. Ankle dorsiflexion (knee flexed).
Materials - goniometer.
A. Ask the subject to bend the right knee to approximately 90 degrees. Ask the
recorder to pull the subject’s foot toward the knee (dorsiflex) maximally
"(figure 34).
B. Place the axis of the goniocmeter on the lateral malleolus with the stationary
arm of the goniometer parallel to the fibula. Line up the movable arm of the
goniometer parallel to the lateral midline of the fifth metatarsal.
C. Measure and record to the closest degree the angle between the stationary arm
(parallel to the fibula) and the movable arm (parallel to plane of the foot) at
maximal flexion. Indicate whether the motion is dorsiflexion (measured in negative
degrees), plantar flexion (measured in positive degrees), or without either dorsi
or plantar flexion (measured as neutral). If neutral, place zeros in both data
lines. (figure 34).
D. Repeat ankle dorsiflexion measurement for the left ankle.

**Note: The neutral point is 90 degrees on the goniometer,
but this 1s recorded as 0 degrees**

29. Internal hip rotation.

Materials - goniometer.
A. Flex the subject’s right knee to 90 degrees and perpendicular to the transverse

line across the ASIS of the pelvis, midway between external and internal rotation
(figures 37, 38).

B. Place the axis of the goniometer over the central patella of the right leg with
the stationary arm of the goniometer parallel to the axis of the tibia and
perpendicular to the floor and exam table. Line up the movable arm of the
goniometer along the midline of the tibia (figure 38).

C. Press one hand firmly down onto the prelvis in order to prevent it from rocking,
while the other hand rotates the leg away from the midline of the trunk (with thigh
as axis of rotation) until resistance is felt (figure 38).

D. Measure and record to the closest degree the angle between the stationary arm
(perpendicular to floor and exam table) and the movable arm (along midline of
tibia) at maximal rotation (figure 38).

E. Repeat the internal hip rotation measurement for the left leg with the left knee

flexed and the right knee extended.

30. External hip rotation.
Materials - goniometer.
A. Flex the subject’s right knee to 90 degrees and perpendicular to the transverse
line across the ASIS of the pelvis, midway between external and internal rotation
(leaving left leg extended) (figures 37, 38).
B. Place the axis of the gonicmeter over the central patella of the right leg with
the stationary arm of the goniometer parallel to the axis of the tibia and
perpendicular to the floor and exam table. Line up the movable arm of the
goniometer along the midline of the tibia (figure 38).
C. Firmly press down on the pelvis in order to prevent it from rocking, while the
other hand rotates the leg toward the midline of the trunk (with thigh as axis of
rotation) until resistance is felt (figure 38). :
D. Measure and record to the closest degree the angle between the stationary arm
perpendicular to floor and exam table) and the -movable arm (along midline of tibia)
at the central patella during maximal rotation (figure 38).
E. Repeat external hip rotation measurement for the left leg with the left knee
flexed and right knee extended. )

31. Hindfoot inversion.
Materials - goniometer.
A. Subject is positioned with legs extended and feet off the edge of the exam
table. :
B. Place the axis of the goniometer on upper heel mark of right leg at the
insertion of the Achilles tendon (figure 15)., Line up the stationary arm of the
goniometer parallel to the axis of the tibia, and line up the movable arm of the
goniometer parallel to the long axis of the heel along the midheel mark (figures

15, 39).
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C. Firmly grasp the right heel in the cup of your hand with your thumb on the
lateral side of the subject’s heel and your forefingers on the medial side of the
subject’s heel.

D. Passively turn the subject’s heel inward, while focusing on movement of only the
subtalar joint (figures 40, 41).

E. Measure and record to the closest degree the angle between the stationary arm
(midline of the lower leg) and the movable arm (midline of the calcaneus) at the
upper heel during maximal inversion (figure 41).

F. Repeat hindfoot inversion measurement for the left subtalar joint.

32. Hindfoot eversion.

Materials ~ goniometer.

A. Position the subject with legs extended and feet off the edge of the table.

B. Place the axis of the goniometer on the upper heel mark of the right leg at the
insertion of the Achilles tendon. Align the stationary arm of the goniometer
parallel to the long axis of the tibia, and align the movable arm of the goniometer
parallel to the long axis of the heel along the midheel mark (figure 15).

C. Firmly grasp the right heel in the cup of your hand with your thumb on lateral

‘'side of the subject’s heel and your forefingers on the medial side of the subject’s

heel.

D. Pasgsively turn the subject’s heel outward, while focusing on movement of the
subtalar joint only (figures 40, 42).

E. Measure and record to the closest degree the angle between the stationary arm
(midline of the lower leg) and the movable arm (midline of the calcaneus) at the
upper heel during maximal eversion (figure 42).

F. Repeat hindfoot eversion measurement for the left subtalar joint.




ILLUSTRATIONS

Figures A, B, C, D, and 1 through 43.

Use of goniometer - figure 43.
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Figures 1 through 3 - Locating navicular
and first MP joint.
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Figure 1

Figure 3




Figures 4 through 8 - Orientation points for
locating medial knee joint space.
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figure 9 - Locating medial malleoius.
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Figures 10 through 12 - Locating and marking
the tibial tubercie.

figure 10
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figure 11

figure 12
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figure 16 - Peivis width measurement at 5
widest point on pelvic girdle.
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figure 19 - Locating the greater trochanters.




figure'21 - Positioning of subject for
lower leg-heel alignment

and longitudinal foot-arch
measurements.

figure 22 - Height of navicular positioning
and measurement (navicular-floor).
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figure 24 - Locating the radial étyloid process.

figure 23 - Length of foot positioning and measurement
(tubercle caicanei-first MP joint).
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figure 25 - Measurement of elbow extension.

figure 26 - Upper leg length measurement

and skin markings (ASIS-media
knee joint space).

figure 27 - Tibial length measurement and skin

markings (medial knee joint space- figure 28 - Q angle measurement
medial malleolus).

(ASIS-central patella-tibial tubercle).
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Figures 29 and 30 - Orientation points for locating lateral knee joint space.

figure 30

RJ\ figure 31 - Locating the lateral malleolus.
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figure 32 - Measurement of knee
extension and flexion.
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figure 33 - Measurement of straight leg raise.

figure 34 - Ankle dorsiflexion measurement,
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Figures 35 and 36 - Demonstration of the Ober Test.
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figure 38 - Aligning goniometer and
axis of rotation for internal
and external hip rotation
measurement.

figure 37 - Positioning of subject for internal
and external hip rotation
measurements.
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figure 39 - Aligning goniometer for hindfoot
inversion and eversion measurements.

. INVERSION \ | /

figure 40 - Neutral zero starting position
for hindfoot inversion and
eversion measurements.
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figure 41 - Passive motion of subtalar
joint for hindfoot inversion
measurement. '
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figure 42 - Passive motion of subtalar
joint for hindfoot eversion
measurement.
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