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INTRODUCTION

PROBLEM

The shift in the U.S. military from a conscription-based to an all-volunteer force in 1973, along
with increased social acceptance of woman’s involvement in traditionally male-dominated
occupations, created new opportunities for an increasing number of women in the military.
Consequently, the proportion of the military population who are women has been increasing. In
the early 1980s, less than 10% of the Armed Forces were women [4,5], but by 1993 that '
percentage was approximately 12% of the force for a total of 72,449 women [6]. Women make
up from 11% to 15% of the active-duty Army, Navy, and Air Force personnel and 4% of Marine
Corps personnel [6]. Approximately 15% of women are officers in the Armed Forces overall,
which is comparable to the percentage of military men who are officers.

Since 1948, with the passage of the Women’s Armed Services Integration Act, women have
served in the same units as men, rather than in special all-female units [7]. Although women in
the U.S. military traditionally have tended to be in administrative support or health-related
occupational specialties, such as nursing, all occupations in principle are open to women except
those related to direct offensive ground combat [8-10]. In the recent war in the Persian Gulf,
however, approximately 33,000 women served in combat-support roles, including airplane and
helicopter pilots, construction and repair, and artillery direction [11].

In addition to safety concerns for women who might be near direct combat operations, concerns
have been raised about the potential impact of military service upon women’s health, such as the
risk of stress-related health problems associated with minority status in a predominantly male
environment, the risk of reproductive hazards associated with exposure to hazardous materials, or
the risk of injury if women are in more physically demanding occupational specialties as opposed
to administrative or medical specialties. Similarly, concern has also been raised about the
potential impact of women’s health problems upon overall military readiness [8]. Thus, research
on the health status and health behaviors of military women can play an important role in helping
to ensure their full participation in all aspects of military service and to guarantee them safety and
well-being.

Partly in reflection of the large proportion of males in the military, however, much prior research
on the health of military personnel has either involved all-male samples within individual services
[12-15], or it has included both military women and men but has generally not provided gender-
specific estimates [e.g., 16,17]. Prior health-related studies that have been conducted among
military women, such as the 1989 DOD Women’s Health Survey [18], the 1992 Navy Personnel
Research and Development Center (NPRDC) survey of pregnancy among enlisted women, and
Hoiberg and White’s [8] study of hospitalizations among Navy women, have tended to focus ona -
narrow aspect of military women’s health issues (e.g., pregnancy, hospitalizations) or have not
allowed estimation of baseline disease prevalence rates.




In addition, military population surveys do not offer the same degree of detailed epidemiologic
data on health status and health behaviors as are available for the civilian population through such
studies as the National Health and Nutrition Examination Survey (NHANES) [19-21], the
National Health Interview Survey (NHIS) [22], the Behavioral Risk Factor Surveillance System
(BRFSS) [23], and the Epidemiologic Catchment Area (ECA) study [24]. Three recent DoD-
wide surveys provided population-based health data on active-duty members: the Worldwide
Survey of Substance Abuse and Health Behaviors Among Military Personnel [25], the 1992 DoD
Survey of Military Medical Care Beneficiaries [26], and the 1989 DOD Women’s Health Survey
[18]. Unfortunately, none of these prior studies allowed estimation of baseline disease prevalence
rates. In general terms, however, it was shown that the number of illnesses experienced by active-
duty members per year (as measured by the number of survey respondents who reported the
number of times they were sick in the past 12 months with symptoms such as feeling flushed or
sweaty or having a runny nose or eyes, chills, nausea or vomiting, stomach cramps, diarrhea,
muscle pains, or severe headaches) significantly increased between 1985 and 1992 with a
particularly high level in 1988 [18]. The present study was designed to provide the disease-
specific and sex-specific rates to understand such illness patterns and to identify particular health
problems in specific groups.

As previously noted, an increasing proportion of U.S. military personnel are now women, and
their military role is increasingly being expanded to include nontraditional occupations.
Consequently, the nature and distribution of health care problems in the Navy and Marine Corps
are likely to change, and the health care system will need to adapt to effectively meet the health
care needs of personnel. Thus, the development of baseline data to monitor changes in health
status and health care delivery needs within the DOD as a whole and the naval service in particular
is of critical importance to the maintenance of military readiness.

In 1956, Congress passed the National Health Survey Act authorizing a series of national
programs to measure and monitor the health status of the U. S. population. Three of these
programs, which have been revised and expanded over the years and continue to be carried out by
the National Center for Health Statistics (NCHS), are NHANES [19-21], NHIS [22], and the
National Maternal and Infant Health Survey (NMIHS) [27]. With their nationally representative
samples, these surveys permit estimates of the prevalence of specifically defined diseases in the
U.S. civilian, noninstitutionalized population, including cases not previously identified. They also
“permit estimation of the distribution within the population of a broad variety of health-related
measurements, including not only physical measurements such as height, weight, and various
skinfolds, but also physiological measurements, such as diastolic blood pressure and serum
cholesterol level, and psychological measurements"[19]. Another series of studies initiated by the
National Institute of Mental Health (NIMH) more than a decade ago provided the first
information on the prevalence of newly defined (on the basis of revised clinical criteria) mental
disorders in the general population and on what proportion of individuals with these disorders
received mental health services. This program, the Epidemiologic Catchment Area (ECA) study,
used a complex sampling and weighting procedure at five sites to obtain estimates of the rate of
mental illness in the U.S. population [24].




Prevalence estimates obtained from these studies provide a baseline for understanding the mix of
disorders present and the extent to which untreated cases exist in the population. Such basic
prevalence rates are necessary for the adequate planning and provision of health care services.
Furthermore, the identification of mild or subclinical conditions provides great potential for early
intervention and prevention of the disability associated with the full-blown illness. In addition to
identifying base rates of illness, these studies permit the identification of high-risk subgroups
within the population, those with unusually high rates of illness as well as those with unusually
low rates. This identification constitutes the first step in etiologic discovery, and in conjunction
with information about potential risk factors, permits the examination of a wide range of causally
related hypotheses. Another important aspect of these studies is their linkage of epidemiologic
and health services research. With this linkage, it is possible to identify diagnostic and
sociodemographic groups who are least adequately served, as well as provide a baseline against
which to measure the effectiveness of new treatment and prevention programs.

The numerous advantages of the above type of data on civilians have been realized only to a very
limited degree in research on military populations. Further, it is expected that as the
demographic compositions of the Navy and Marine Corps change, the nature and distribution of
health-care problems as well as the health care system itself will change, further necessitating the
application of these type of data to address military health issues.

BACKGROUND

Six general issue areas have been identified as requiring baseline information important to military
readiness and are discussed below: reproductive, medical and physiological, psychosocial,
lifestyle, occupqtional/environmcntal, and health services.

Reproductive. Reproductive issues are of major concern not only for policy purposes
(staffing ships and combat positions) but for specialized health care needs as well. The majority
of active-duty women are at the peak of their reproductive years. Reproductive issues will
become of even greater importance to military leaders as the percentage of women increases in
the military, particularly as they relate to the possible effect of expanded combat and ship
experience and other occupational (chemical, radiological and biologic) exposures associated with
specific duties [29]. For example, maternal factors affecting the length of pregnancy include
exposure to organic solvents [30], electromagnetic radiation [31], lead exposure [32], alcohol
consumption [33], passive smoke [34], contaminated tap water [35], heavy lifting [36], and heavy
caffeine consumption [37].

According to the Naval Environmental Health Center [38], a number of reproductive health
hazards are found at both ship and shore commands. Specifically, cadmium, mercury, benzene,
glycol ethers (EE/ME), perchloroethylene, polychlorinated biphenyl, and vinyl chloride should be
considered priority materials for shipboard and shore minimization action. Chloroprene (rubber
manufacturing), carbon disulfide, ethylene oxide, ethylene thiourea, ethylene dibromide,
halogenated anesthetic gases, and nitrous oxide are substances that most likely would be found at




shore facilities.

This study obtains information on reproductive history and existing gynecological and obstetrical
(OB/GYN) conditions. In addition, perceptions, attitudes, and health care use patterns regarding
existing utilization of OB/GYN facilities and services are:surveyed.

Medical/physiological and nutrition. National health surveys (NHANES and NHIS) have
served as important parts of the nation's health monitoring systems. These surveys have
established the normative distributions for certain population parameters, such as height, weight,
blood pressure, and nutrition. In addition, these surveys have ascertained the prevalence of
certain chronic diseases as well as the prevalence of risk factors for given conditions. This
information is essential in identifying health care needs and facilitating health care planning.
Currently, no baseline information exists on underlying conditions typically seen in an acute-care
setting for military personnel. In the present study, vision disability, tuberculosis, a variety of
acute and chronic diseases, gastrointestinal problems, anemia, diabetes, respiratory conditions,
hearing and speech, liver and gallbladder conditions, kidney and bladder disease, allergies,
hypertension, cardiovascular conditions, and chronic back and joint pain (arthritis) are among the
current and past medical conditions surveyed. In addition, many machines and vehicles are
designed based on physical parameters standardized against the average male [39]. The physical
measurements obtained in this survey, among other advantages, permit a validation or generation
of new body surface formulae for females.

Nutritional status also has been a major component of the national surveys and is included in this
study as a way to ascertain the nutritional status across all sectors of the military. Although it is
known that women in the military have higher nutritional knowledge scores than men do [40], it
also has been established that women in general have different nutritional needs than men, such as
more iron, more calcium, and fewer calories [41], and that naval female personnel, in particular,
may require supplemental iron to meet the recommended dietary amount [42]. This study permits
an evaluation of active-duty women's nutritional status relative to that of their male counterparts.
Also, since the common predictors of economic status and availability are relatively stable in the
military, this survey examines the effect of lifestyle and cultural conditions on this nutritional
status.

Psychosocial. Mental disorders are the second leading cause for hospitalization among
both enlisted men (after injuries) and enlisted women (after pregnancy-related conditions) in the
Navy [43]. While psychiatric incidence rates are high for both sexes, some studies have suggested
that women may have much higher rates than men have. For example, a study of sex differences
in sick-call diagnoses aboard U.S. Navy ships found significantly higher rates of personality
disorder, stress, and adjustment reactions, and other symptoms/syndromes (e.g., eating and sleep
disorders) among women [44]. Two- to four-fold differences in psychiatric hospitalization rates
(excluding alcoholism) were found for women in earlier cohort studies [43,45 respectively]. Also,
female soldiers deployed during the Persian Gulf War were almost twice as likely as men to be
diagnosed with psychiatric disorders [46]. Some investigators have suggested that women are at




higher risk for disorder because women find military life more difficult and stressful than do men.
Others have suggested that higher rates reflect women's greater propensity to use health services.
Further, most studies have not controlled for known demographic, psychosocial, or service-
related differences between the sexes in the assessment of their disorder rates. In view of the
increased proportion of women in the military and their greater exposure to stressful situations,
such as nontraditional occupations, deployment, and combat that may increase the risk of mental
disorder or distress, the military must be prepared to plan for the delivery of increased mental
health services and must identify high-risk groups to target mental health promotion efforts. This
study provides the epidemiologic data needed to address these issues by determining the
prevalence of the most commonly diagnosed mental disorders in women - depression, personality,
eating and anxiety, including Posttraumatic Stress Disorder, as well as the prevalence of
psychiatric distress symptomatology. This study also examines possible risk factors associated
with these rates such as life events, coping skills, quality of life, perceived stress, personality,
interpersonal relations, and social support.

Lifestyle. Awareness has increased in the medical and psychological communities that
men and women differ in their risks for a variety of illnesses as well as in their appropriation of
health-related behaviors. Women's health-risk and behavior issues are particularly salient in the
U.S. Navy and Marine Corps, where women's roles are expanding to embrace all occupational
specialties, including those associated with deployment and combat, thereby exposing women to
new physical and psychological demands and potential health hazards. Further, it is unknown to
what extent poor health behaviors (e.g., smoking, caffeine use) may potentiate the effects of stress
in women or to what extent their co-occurrence in an operational environment may add
psychological and biological burdens [47]. To evaluate the effect of an expanded role for women,
aclear understanding of health, life-style, and fitness variables must be ascertained to serve as a
basis for subsequent evaluations. This study examines an array of health- and fitness-related
variables in women, including exercise and dietary habits, sleep patterns, cigarette smoking,
substance use, aerobic fitness, muscle strength, general health habits and attitudes, and perceived
health status. These variables are evaluated as potential risk factors for specific diseases and are
used in comparative analyses with males.

Occupational/Environmental. The integration of women into nontraditional ratings raises
a number of questions concerning the impact of such jobs on women's health, the mechanisms
employed by women to cope with new occupational demands, and the requirements for Navy
medicine to provide care to women engaged in the full spectrum of occupational sites and
situations. This study will examine the differences in health and occupational stress among Navy
women assigned to both traditional and nontraditional jobs, and it will compare the women's
health and fitness status, as well as their job satisfaction, perceived job stress, including sexual
harassment/discrimination, and job performance to that of their male counterparts. Further, most
of the research on the effects of occupational and environmental stress in the workplace has been
on men, and few studies have examined potential gender differentials. Certainly an important
source of occupational stress in the military is exposure to combat and sustained operations.
Although many epidemiologic studies have examined the effects of warfare exposure on male



active-duty members, no epidemiologic studies have been conducted on the effects of combat or
deployment stress in active-duty women. Therefore, an important aspect of this study is an
examination of the physical and psychological correlates of occupational and combat stress.

Health services. It is well documented that women utilize health care resources more
frequently than do men [48-50]. In the United States, women in the reproductive age group use
physician services at almost one and a half times the rate of men in that group, exclusive of
utilization associated with pregnancy. Several studies on military populations have indicated that
military women utilize health-care resources more frequently than do military men. Navy enlisted
women had considerably higher rates of hospitalization than did enlisted men, with pregnancy-
related conditions accounting for nearly one third of women's hospitalizations [43]. Navy
shipboard women were also found to use health care resources at a significantly higher rate than
did men, with a female-to-male visit ratio of 1.44 for all visits and 1.21 when all sex-specific
diagnoses are excluded [51]. A study of health status of women in the Army demonstrated that
Army women used health care resources more frequently than did Army men [52].

A 1989 DoD Women's Health Survey of more than 5,000 active-duty women in all four services
found that the majority of women were satisfied or very satisfied with the quality of medical
services for both the last non-OB/GYN visit and the last OB/GYN visit, although some
dissatisfaction was reported with specific aspects of medical treatment (e.g., time waited, priority
shown, time to learn of test results) [18]. There were also differences across the services, with
women in the Air Force reporting better access to medical services and higher satisfaction with
those services than did women in the other services.

Identifying factors associated with military women's health care utilization, satisfaction, and
access will help target areas for improvement in health care delivery to women across all services.
For example, investigators have reported various psychological, social, physical, and behavioral
factors associated with sex differences in health care utilization. Differences in health care
utilization among men and women have been attributed to greater apparent morbidity among
women than men [53], the effects of employment (both positive and negative models) among
women, and factors in the Health Belief Model. Such factors include predisposing variables (i.e.,
attitudes, beliefs, and knowledge regarding health care and treatment), enabling factors (i.e.,
conditions that facilitate or inhibit the use of health care resources), and need variables (i.e.,
subjective and objective evaluations of health status) [54].

Regarding utilization in the present study, rates of hospitalization for all Navy men and women
are available in an automated database containing hospitalization records and career history data
maintained at NHRC. However, very little systematic information is available on outpatient
medical visits, outpatient utilization rates, or access and satisfaction issues. This information is
obtained in the present survey. The Health Services Section of the survey includes psychological,
behavioral, and social factors shown to be important in various theoretical models of health and
illness behavior, including perceived barriers and benefits, predisposing, enabling, and need
characteristics. In the present survey, items addressing specific access issues and satisfaction with
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health services were taken from the 1989 DOD Women's Health Survey, thus providing both an
epidemiology and health services link, and an update of the 1989 survey findings to track changes
in women's utilization patterns and satisfaction with their health care over the last 5 years.

PURPOSE/HYPOTHESES

The purpose of the present study was to conduct a large-scale military population-based women's
health survey that included biological and physical measurements. This survey was designed to
assess the health of active-duty Navy and Marine Corps women and men and to test a multitude
of specific hypotheses regarding differences in rates of health status and health services utilization
indicators and risk factors among various comparison subgroups and the nature of the
relationships between the various health outcomes, risk factors, and perceived health care. For
example, it is hypothesized that: (1) Military women differ from their male and civilian
counterparts on as yet unidentified health problems and risk factors; (2) An inverse relationship
exists between adverse occupational and environmental exposures/stressors and measures of
physical and mental health that varies for men and women; (3) Sociodemographic and
psychosocial variables account for a significant amount of the variance observed between
reproductive behaviors and outcomes; and (4) Military women’s health care needs differ from
men’s and vary by health, fitness, reproductive status, psychosocial, sociodemographic and
occupational/environmental exposure subgroups. Additional hypotheses are discussed in the
statistical analysis section.

TECHNICAL OBJECTIVES

The technical objectives of this study were as follows:

1. Produce estimates of means and proportions for 6 categories of health variables, including
reproductive history; current and past medical conditions; health behaviors; mental health status;
environmental exposures; and health care utilization, by sex, race, ethnic, age, and military status

subgroups of U. S. Navy and Marine Corps women

2. Estimate the prevalence of selected diseases, conditions, and risk factors in Navy and Marine
Corps women, such as thyroid disease, asthma, obesity, pregnancy, and others

3. Make comparisons between women versus men, sea versus shore, junior enlisted versus senior
enlisted, different rating groups, surface versus aviation, and continental United States versus

overseas

4. Make comparisons of prevalence information between the Navy and Marine Corps and civilian
female populations

5. Develop baseline information for future status and trends of Navy and Marine Corps women's
risk factor and health information
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6. Contribute to the understanding of disease etiology in female populations by collecting and
analyzing risk-factor information

APPROACH

The information obtained in this study provides the means to evaluate women’s health status in
the Navy and Marine Corps by providing the baseline for future comparisons, as the demographic
profile of the military changes over the next few years and as women move into traditionally male-
dominated occupations. This information is collected in a methodology similar to the national
civilian surveys and, therefore, is comparable to civilian population data. This can reaffirm or
guide current policies on occupation and medical care in the military.

In addition, the Navy and Marine Corps may need to re-examine their policies ranging from health
care utilization to women’s health issues. Despite the Department of the Navy’s directive to
maintain an optimal state of health and well-being [1], neither the Navy nor Marine Corps possess
the type or amount of epidemiologic or health services data that are required to optimally support
or to ensure continuous quality improvement of these efforts. This research rectifies that
inadequacy by providing baseline information on the prevalence and distribution of diseases,
health risks, and health care behaviors in a representative sample of shore-based active-duty Navy
and Marine Corps personnel. The data from this study are used to evaluate a variety of health and
physical readiness-related questions of vital importance to their operational readiness. Among the
relevant directives and instructions, in addition to Naval Medical Research and Development
Commands (NMRDC'’s) are: OPVAVINST 6100.2 [1] and NMRDC’s fiscal year (FY) 1993
guidance [2]. Further, the baseline nature of this survey provides data relevant to all of the four
broad topic areas recommended for long-term research on the health of military women [3].
Results of this research project are intended to be used directly by Navy and Marine Corps
medical and line decision-makers in policy formation.

BODY

SAMPLE

First-stage sample: geographic locations. For ease of logistics and to take the opportunity

to obtain physical measurements, the sampling design was based on first-stage sampling units
(FSUs). An FSU is defined as a geographic center from which a number of individuals from a
variety of commands would be selected to participate in the study. The FSUs were chosen based
on geographic location and ability to provide women to fill the designated sampling strata.
Geocodes (ZIP, APO/FPO, and UIC/RUC/MCC) were used to form geographic clusters
proportional to population size. To ensure that the group-administered questionnaire was
administered in a cost-effective fashion, the sampling frame required that at least one
organizational unit with 300 available individuals was contained in each FSU. First-stage strata
included 3 Continental U.S. (CONUS) strata (Navy Afloat, Navy Ashore, and Marine Corps) and
2 Outside Continental U.S. (OCONUS) strata (Navy and Marine Corps). Master Navy personnel
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files resident at NHRC were used to construct the first-stage sampling frame for the Navy.
Marine Corps personnel files were obtained directly from Marine Corps headquarters. Population
counts were obtained for each gender/race/paygrade group for each ZIP/FPO code/UIC
combination. Inclusion criteria included having at least one year of active duty, not absent
without authorization, and having a permanent change of.station (PCS) beyond our anticipated
data collection completion date. These files were sent to Research Triangle Institute (RTI) which
matched them to the first-stage frame used for the 1995 DOD Worldwide Survey by ZIP/FPO and
then geographically stratified to obtain the total number of FSUs. Of this total (202), 40 FSUs
were randomly selected.

Second-stage sample: selection of individuals. Second-stage sampling units (SSUs) are

the individual active-duty personnel within each of the first-stage units. After sample strata and
FSUs were identified, a random sample of persons to be surveyed was selected from the Marine
Corps and Navy master personnel lists using a random number sequence file. RTI generated the
random number sequence file based on the desired cell sizes (see next section). This file was then
sent back to NHRC where it was matched to the updated master personnel files. As each name
was associated with a line on the list or roster, a random sample of line numbers within each cell
could be selected with equal probability, without replacement of individuals, and allow for
changes in the personnel complement that may have occurred since the population counts were
obtained.

Sample size determination with statistical power calculation. Strata included sex
(male/female), paygrade (enlisted/chief/officer), race (white/other), for a total of 12 cells. The

minimum number per cell was based on the overall sampling rate of a proposed 10 % of the
military population and concomitant precision requirements. Due to low numbers of blacks and
women in certain occupational ratings, those particular strata were oversampled. Analyses will
combine strata if response rates fail to achieve necessary minimum sample sizes for 80% power.
The following table shows the selected sample size for each study component.

Marine Corps Navy
Questionnaires (original) 3,649 17,041
Questionnaires (revised sample) 4,703 21,160
Physical measurements 400 600
Telephone interviews 400 600

The precision requirements were those used by NHANES:

a. A prevalence statistic of 10% should have a relative standard error (RSE) less than
30%:; and

b. Differences of at least 10% in health or nutrition statistics between any two subdomains
should be detected with a type I error of no more than 0.05 and a type II error of no more than
0.10 (2). (Inthe sample sizes for our original sample allocation, differences of 0.10 can be
detected between most of the subgroups with at least 90% power for proportions in the 0.05 to
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0.10 range. Exceptions included some of the comparisons involving Marine Corps females, where
the power was generally at least 80%. Calculations are under way to determine the effect of the
reduced sample size and response rates on these power estimates.)

Further details regarding the sampling design and frame are available in chapter 3 of RTI’s
technical proposal (see Appendix A).

MEASURES

Survey questionnaire. The self-report questionnaire broke the six general issue areas
reviewed above into 17 classes of variables: demographics, medical history, current medical
conditions, health perceptions, mental health, quality of life/stress, health care, self-care, lifestyle,
health promotion, social support, psychosocial factors, personality traits, job satisfaction/stress,
casualty events, occupational/environmental exposures, and reproductive history (see Appendix
B). The goal was to produce estimates of health characteristics, risk factors, and health care
utilization that could be compared within military subpopulations and with civilian data. Priority
was given to well-established instruments with published, reliable, psychometric properties,
appropriateness to an active-duty military population, and brevity. Emphasis was on using
questions from the standardized NHANES and NHIS for comparability. The draft questionnaire
was sent to numerous investigators to review for quality and priority of content. Among the
standardized instruments included in the survey are: The Medical Outcome Survey-Short Form
(MOS 36) [55], the Center for Epidemiologic Studies - Depression Scale (CES-D) [56], Hopkins
Checklist - Short Form (Hopkins - 21) [57], the Rosenberg Self-Esteem Scale [58,59], the State-
Trait Anxiety Scale (short form) [60], the State-Trait Anger Inventory (short-form) [61], and
House’s Job Pressures and Stresses and Job Satisfaction scales [62]. Copyright permissions were
obtained for the latter three scales and the remaining scales were public domain. Other
instruments from which single or more individual items were obtained included the National
Health Interview Survey (NHIS 88-94), the Social Adjustment Scale [63,64], the Andrews and
Withey quality of life instrument, the DoD Health Care Survey [65], the DoD Women’s Health
Survey, the NHANES 111 (88-89), NHRC’s Shipboard Health Survey, NHRC’s Occupational
History Survey, NHRC’s Health and Nutrition Survey, NHRC’s Health and Physical Readiness
Survey, NHRC’s Follow-Up for Fitness Survey, NHRC’s Airlant Carrier Tobacco Use Survey,
Healthier People, 1992 DoD Worldwide Survey of Substance Abuse, the Army’s Health Risk
Appraisal (HRA), and the CDC’s Behavioral Risk Factor Questionnaire [66]. Other stress and
trauma measures appropriate to a military population were adapted from a combination of
published sources [67-70]. Interitem reliability statistics (Chronbach’s Alpha coefficients) were
examined to determine the best reliability/number of items ratio when data were available.

ical and cardi ar measurements. Body measurements were limited to
noninvasive procedures and were taken by trained corpsmen. These measurements included
blood pressure, heart rate, height, weight, neck, waist and hip circumference, triceps skinfold and
subscapular skinfold. All equipment was prepared and calibrated in accordance with standardized
protocols. This equipment included 2 digital scales, 2 calipers, 3 automated blood pressure cuffs
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with digital readouts and pulse registration, 2 handgrip dynamometers, and 6 tapemeasures.

Telephone interviews. The Quick Diagnostic Interview Schedule (DIS) [71] was the
instrument used in this study and is a shortened, computerized version of the Diagnostic Interview
Schedule used previously in the well-known ECA studies discussed previously and described in
Robbins and Regier [24]. The Quick DIS asks the minimum number of questions needed to make
a diagnostic decision for selected diagnoses of interest in this study (major depression,
Generalized Anxiety Disorder, Somatization, and Alcohol Abuse). It is designed to be
administered by lay interviewers with little or no previous training (see Appendix G).

PROCEDURES

Study approvals. Consent forms were developed and distributed with all mail
questionnaire packets. Participants in group administrations were asked to have the person seated
next to them sign as a witness (see Appendix C). OPNAYV control numbers and Committee for
the Protection of Human Subjects (CPHS) approval were obtained for all three aspects of the
survey (see Appendix D).

Pilot testing. Pilot testing of the questionnaire and physical measurement protocols were
conducted on a sample of women in the Marine Corps (Camp Pendleton) and the Navy (San
Diego). Ten sailors and ten Marines (5 men and women each) from local commands were asked
to complete and evaluate the questionnaire. The questionnaire took an average of 45 minutes to
complete. Modifications were made as needed to improve inclusiveness and clarity. Volunteers
also were asked to step through the measurement process. Two 3-person measurement teams
were trained by an experienced anthropometrist. A 2-week practice and reliability-testing period
was conducted in which the measurement teams practiced and retrained until all members tested
within 1 cm for circumferences and achieved a 90% reliability with the skinfold measurements.
Pilot testing of the telephone survey was conducted on 8 individuals (2 per interviewer) who
responded positively to the written request for volunteers included with their questionnaire during
the on-site survey pilot testing.

Field team training. All necessary definitions and instructions regarding how questionnaire
administration should proceed, how physical measurements should be taken, and how to conduct
the telephone survey were compiled into staff instruction manuals covering all study procedures
(see Appendices E-G). Specialized training was given to all data collection staff members in the
specific procedures they performed in the survey. When necessary, periodic retraining was
provided to achieve consistency over the entire survey period.

On-site advance contacts and logistics. A message from the Naval Bureau of Medicine

(BUMED) was drafted and sent to the largest medical facility in each FSU to obtain command-
level support for this study (see Appendix H). The message requested that each FSU appoint a
military liaison officer (MLO) to coordinate on-site preparations for survey administration, such
as the receipt of questionnaires from the printers. MLOs were also asked to identify an
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appropriate place for the survey administration and to help reschedule participants unable to
attend their assigned survey session (see Appendix I). Commanding officers (COS) of commands
with individuals selected for the study were notified by CO-to-CO letters and informed of the
purpose of study and which members of their command had been selected to participate. A senior
member of the research project was available to meet with commands, as requested, to discuss the
study. Commands were asked to distribute prescheduled appointment notices to the selected
individuals within the command. These individuals were asked to contact their MLO if unable to
attend their prescheduled session.

On-site administration and examination process: questionnaire. Selected individuals were

asked to report to an examination center where trained study personnel from RTI administered
the questionnaire. Study personnel transported all completed questionnaires from the study sites
in sealed boxes to the optical scanning contractor where computerized data entry was managed.
As contractors, these study personnel did not have direct access to the data except during the
boxing up of the questionnaires for shipping. Both the questionnaires and computerized files are
transferred to NHRC where data are being analyzed, stored, and maintained. Although the above
procedures were originally intended to include the entire sample, as noted below, operational
commitments mandated a change in this methodology to include only those selected sites in which
physical measurements were taken. All other individualsreceived mail questionnaires via their
COS. Reminder mailouts were sent approximately 4-5 weeks after the initial mailout to
individuals who had not yet responded. Certificates of Participation were given to all participants
completing the questionnaire. Response rates are being compared between mail and on-site group
administrations of the questionnaire (see following section for latest response rates available).

On-site administration and examination process: physical measurements. At four FSUs,

physical measurements were taken by trained military corpsmen and recorded on a recording
sheet. Measurements were taken directly following the administration of the written survey. This
ensured that all participants had been seated for at least 30 min prior to having their blood
pressure and heart rate taken and were not being measured immediately after exercising or
working. A standardized protocol for the measurement of cardiovascular and physical parameters
was developed based on a combination of the standardized NHANES and Navy anthropometric
protocols [72] (see Appendix F). Blood pressure feedback forms and wellness newsletters were
distributed to all participants in the physical measurements survey.

inistration and examination process: interviews. On a special handout that
accompanied the questionnaire, all participants were asked if they would be willing to participate
in a telephone interview about their health and mental health, and if so, to provide phone numbers
and preferred contact times. Based on criteria met for a high level of psychosocial distress as
determined by cutoff scores on self-administered screening instruments included in the written
questionnaire (CES-D and Hopkins-21) and scored at NHRC, selected individuals who responded
positively about participating in a telephone interview were contacted to schedule their interview.
Volunteers are being compared to nonvolunteers to examine potential for bias and necessity for
statistical control, as per the "exhaustive approach” (Rosenthal & Rosnow, 1991). Although 30
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interviews were conducted face-to-face on-site following the physical measurements survey, most
interviews are being conducted in private offices at NHRC. Interviewers enter questionnaire
responses directly into personal computers. Completed interviews are being scored by computer
software thus ensuring the anonymity of results.

RESULTS

Despite significant progress, outlined as follows, as a result of funding delays, operational
commitments, and logistical constraints, milestones for this study were delayed and the general
approach was modified from its original representative sample and data collection strategy. The
delay in the receipt of funds and contracting mechanisms necessitated a scaling back of the
amount of data originally planned to be obtained from this study by collecting cardiovascular and
physical measurements on only a random subsample of survey participants rather than the entire
sample, and by conducting most of the clinical interviews by telephone rather than face-to-face.
These design modifications minimized on-site data collection time and costs; however, they
introduced an element of caution as fewer data were available on the reliability of the telephone
interview than were available for the face-to-face interview. Since NCHS personnel were unable
to provide project direction as originally intended, this project was directed by in-house personnel
with sample allocation/weighting and questionnaire administration being contracted through RTL
With a sampling strategy similar to that of the DoD’s Worldwide Survey of Substance Abuse,
Phase 1, originally consisted of the group administration of a self-report questionnaire to a
population-based, two-stage cluster sample of active-duty Navy and Marine Corps men and
women worldwide, stratified by race and paygrade/rating group. Phase 2 data collection
consisted of the mailout of survey instruments to eligible nonrespondents of Phase 1 and to areas
where group sessions were not feasible. Due to a shipboard study that addressed similar health
issues, modifications to this approach were made: (1) There would be no surveying (including
mail questionnaires) of shipboard personnel including those attached to submarines, or other
mobile units, and (2) Only those commands in which the 1,000 participants to receive physical
measurements were drawn from would receive on-site group administrations of the questionnaire.
All others would receive mail questionnaires. Not all commands agreed to participate and the
following additional modifications were made: (3) The entire chain of command of all study
participants would be fully informed of the study purpose and protocols and agree to participate,
and (4) The San Diego Naval Medical Center would not be surveyed (mail or otherwise). Given
these modifications, a revised plan for data collection was developed, detailed as follows. Revised
milestones are discussed in the Statement of Work for the continuation proposal (see Appendix J).

All ships and the San Diego Naval Medical Center were excluded from the sample restricting
generalizability to shore-based personnel only and precluding the ability to make direct shore and
ship comparisons on approximately 80% of the individual questionnaire items. A reallocation of
the entire sample and an increase in sample size to 25,868 was necessitated to ensure adequate
cell sizes and to compensate for the projected decrease in response rate.

° Data collection proceeded in two phases: Phase 1 in which a mailed questionnaire was
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sent to 866 commands for distribution to selected study subjects and Phase 2 in which a
much smaller number of commands received on-site group administration of the
questionnaire with approximately one third to one quarter of the respondents receiving
physical measurements.

] Phase 1 data collection included 2 separate mailings: (1) An introductory letter was sent
explaining the purpose of the study with an enclosed confirmation card that COS could
return indicating they would like to have additional information regarding the study. A
list of the study subjects to receive a questionnaire was provided for information. All
commands requesting additional information received telephone calls and/or personal
briefings from a senior member of the study staff. (2) Between four and five weeks later,
a second mailing went out to the commands with a cover letter asking that the enclosed
questionnaires be distributed to the study subjects. Subjects used self-addressed stamped
envelopes to return their completed questionnaires. Certificates of Participation were
included in their questionnaire packets. In Phase 2, only those commands contributing
participants to the physical measurement portion of the survey received on-site group
administration of questionnaires. This reduced the number of FSUs to receive group
administrations from 45 to 5 and the number of individual commands from 1,818 to 379.
The total number of individuals to be sampled in these commands was 4,405 from which
1,000 were asked to have physical measurements taken. The MLOs for these 5 FSUs
were retained to help coordinate site visit logistics. All commands contributing more than
10 individuals to the sample (N=103) received a heads-up telephone call by a military
officer staff member to inform them of the study and the coming CO-to-CO letter. Asin
Phase 1, CO-to-CO letters were sent informing each of the commands of the purpose of
the study and preaddressed confirmation cards allowed commands to indicate their request
for further briefing. This card also gave commands the opportunity to respond if there
was a problem with their proposed testing schedule. Individual appointment notices were
included with the time and location of the testing session. Follow-up phone calls and/or
personal briefings were made, as requested, prior to the site visits.

Overall to date, significant progress has been made in this study in terms of the completion of the
questionnaire, including a thorough investigation of the literature, the selection and modification
of individual instruments, the pilot testing, reviewing, revising, and its printing in scannable
format. Sampling parameters were determined for both first- and second-stage sampling frames.
Population files were obtained, and software to direct the sample selection was written and tested.
The FSUs and SSUs were selected for both the Navy and Marine Corps. The computerized data
collection instrument for obtaining physical and anthropometric measurements at the test sites was
developed, the user’s manual written, the equipment obtained, and training and pilot testing
conducted. Contractual arrangements for staffing, data collection services, and survey tracking
and scanning were arranged. Field team members were recruited, and training manuals were
written. Logistic arrangements for on-site visits were developed, briefings made, and official Navy
messages written and sent. In addition to several in-house presentations including a briefing to
Admiral Dysart in September 1995, this study was presented to the DoD Human Factors
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Engineering Technical Advisory Group in November 1995 and to the DoD Women’s Military
Health Workshop, Institute for the Advancement of Social Work Research in January 1996.
Abstracts have also been accepted for upcoming annual meetings of the American Psychological
Association and the American Public Health Association (see following section). Further, a
statistician was recruited, and preparations for database management, including development of
the coding manuals, has been completed. Further details on the progress of this study can be
obtained from RTI Progress Reports 1- 4, available from the Principal Investigator upon request.

Currently, data collection is nearly complete with 2 waves of mail questionnaires distributed, all
physical measurements taken, and all face-to-face interviews completed. As of February 16, 6340
questionnaires have been received from naval personnel and 1,542 from Marine Corps personnel
for response rates of 30.0% and 32.8%, respectively. In total, 7,882 questionnaires have been
received for an overall response rate of 30.5%. Physical measurement data were collected on 668
males and 627 females to yield a total of 1,295 surveys, or 56% of the participants from the on-
site group administrations. Approximately 114 telephone interviews have been completed to date.
As described in the Conclusions section, the third mailout wave, the remaining telephone surveys,
and statistical analyses are being completed under a continuation proposal.

10N

As the largest population-based health survey of active-duty Navy and Marine Corps personnel
ever undertaken, the continuation and conclusion of data collection and analyses for this study
was funded under the title, “The Health Status of Women in the Military: An Epidemiologic Study
of Active-Duty Navy and Marine Corps Personnel, Part II, of the Defense Women’s Health
Research Program.”

GENERAL PLAN FOR DATA MANAGEMENT AND ANALYSIS

At the present time, data collection is being finalized and data are being optically scanned, edited
and validated. Sampling weights will be assigned to each sample member and consist of two
components: an initial sampling weight and a factor to adjust for nonresponse (see Appendix A
for further details). A preliminary data file will be available to begin analyses by the end of
February. To achieve correct variance estimates given these weights and the complex multistage
sampling design, the software package SUDAAN has been obtained. The SAS-callable
SUDAAN was developed at RTI for the specific purpose of analyzing data from complex surveys
and permits statistical analyses of weighted data in a reliable and consistent fashion. Data analysis
and hypothesis testing will proceed in two steps: (1) description of the study cohorts and
examination of univariate distributions for scale development, and (2) bivariate and multivariate
analysis of the interrelationships between major variables. At the univariate level, frequency
distributions will be obtained for each study variable, and data will be scrutinized for out-of-range
values. Continuous variables will be examined to check assumptions of normality, and
appropriate transformations will be made as required. Scatter plots and residuals will be
examined to determine distribution shapes and identify outliers at the bivariate level. Decisions
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regarding the management of outliers will be made on an individual case-by-case basis.
Questionnaire, physical measurement, and telephone interview files will be linked by SSN. These
files also will be linked to resident career history and hospitalization records to provide data
validation analyses for selected medical history parameters. Preliminary analyses of the data will
include the calculation of lifetime and point prevalence rates of medical conditions adjusted for
sex, race, and paygrade. Descriptive analyses will include comparisons of the remaining 14
classes of variables by sex, race, and paygrade and assessing significant differences between
subgroups using t-tests, analysis of variance (ANOV A) and chi-square tests where appropriate.

The general statistical analysis of the study will proceed in two phases. Phase 1 will analyze each
of the 6 categories of health variables across population subgroups. The 6 categories of health
variables are measured by standardized instruments relating to current and past medical
conditions, health behaviors, mental health status, environmental exposures, health care
utilization, and reproduction history. The subgroups will be constructed according to the strata
used to formulate the sample. First, differences among female groups will be examined.
Comparisons will be made across race (white vs. nonwhite), military status (enlisted lower
paygrade vs. enlisted higher paygrade vs. officer), and geographical location (CONUS vs.
OCONUS vs. Float). Comparisons also will be made across various combinations of the
subgroups and will be done separately for Navy and Marine Corps personnel. The female
population then will be compared to the male population for each of the subgroups. The female
military population will also be compared to the civilian female population on several health
aspects. This will be accomplished using civilian population survey data obtained from the NCHS
data tapes. Two types of statistical tests will be utilized to analyze the subgroups. For all
prevalence rates and categorical data, a chi-square analysis will be conducted, and for all interval
level data, a t-test or ANOVA will be conducted where appropriate.

Phase 2 will study the relationship of various health variables across the 6 categories. These
multivariate studies will examine the interrelationships in and among the population subgroups.
This will determine the extent to which the relationship is being determined by one particular
subgroup and the degree that the relationship generalizes to the military population as a whole.
Logistic regression analyses, when the dependent variable is a bivariate variable, or multiple linear
regression analyses, when the dependent variable is an interval level variable, will be conducted on
these data.

SPECIFIC STATISTICAL ANALYSES

The statistical package that will be utilized to analyze the data was solely determined by the
sampling plan used to conduct the survey. The sampling strategy was conducted as a two-stage
probability sample, with installations selected at the first stage and personnel assigned to selected
installations chosen at the second stage. This created a sampled population with assigned
sampling weights given to each subject. SUDAAN is a statistical package that can take into
account both these sampling weights and the nonresponse rates for each strata to obtain proper
variance estimates for the various tests of hypothesis that will be conducted. Since SUDAAN
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interfaces with the SAS statistical package, SAS will be utilized as a front end to read in the data
and call SUDAAN to carry out the analysis.

In all tests of hypotheses, an alpha level of 0.05 will be used to determine significance. Since
multiple comparisons will be conducted between the subgroups, the alpha level will be augmented
with a Bonferroni procedure. The sample size was chosen to detect a difference of 10% in
subgroup rates. The power to detect this difference is at a level of 90% except for some
comparisons involving Marine Corp females, where the power drops to 80%. The assumptions
for each of the statistical analyses will be also tested to assure the validity of the test.

The specific statistical analyses will be organized around health status and health care issues. One
of the most prominent features of this survey is the ability to examine the military preparedness of
active-duty women. Military preparedness in this context refers to the health status of the
individual and her ability to perform in a wartime situation. The analyses will look at present
disease states, past disease states, short-term illness, current and past pregnancy, exposure to
environmental hazards, mental states, and exposure to death/accidents/combat. It also will be an
important task of the analyses to determine any relationships among these variables. Of particular
importance are the hypothesized associations between environmental exposure and current health
condition, the correlation of age and pregnancy rate, the association between sociodemographic
characteristics and pregnancy rates, the relationship between family planning usage and birth
control on pregnancy rates, the effect of casualty events on psychological functioning, and the
relationship of psychologic functioning to current health condition. These relationships will help
determine the current and future readiness of women in the military and will point to the most
effective interventions to maximize military readiness.

The second most prominent feature of the survey is the ability to determine health care usage,
effectiveness of prevention programs, and, since Congress has ordered the DoD to reduce its
health care costs, the particular interventions that may minimize unnecessary health care
utilization. For example, relationships between mental stability, self-esteem, quality of life,
current perceived health conditions, stress, and physical/sexual/emotional abuse on health care
utilization will be assessed. The effect of family planning and birth control on pregnancy rates,
and the relationship between environmental exposure and pregnancy complication (e.g., low
birthweight, preterm births) will be analyzed. The correlation between age and number of
children with family planning counseling and birth control will be determined. Body fat
distribution and weight standard status will be examined relative to their effects on health
behaviors, mental and physical health problems, and health-care utilization. Additional analyses
will determine the effect of lifestyle choices (e.g., amount of cigarette smoking and alcohol
drinking) on physiological conditions, health care utilization, and prevention program utilization.
Knowledge of the availability of health promotion programs also will be examined. Since it is
imperative to contain health care costs, further analyses will identify the primary medical
conditions the military health care system is facing, the geographical location of the conditions,
the demographic makeup of the personnel with the conditions, the utilization of present
prevention programs, and additional prevention program needs (e.g., reduction of environmental
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exposure, increased mental health counseling). Other health care issues of more specialized
interest that will be examined include the number and health status of single mothers in the
military, and an evaluation of the health belief model as it relates to military and civilian health-
care utilization, including the availability of and satisfaction with OB/GYN support. Technical
briefings and reports on these areas will be prepared and disseminated as analyses are completed.
In general, descriptive, analytical, and methodological reports will be published. To expedite
publication of more detailed analyses, special tabulations and analyses will be furnished on request
to various individuals and groups both inside and outside the military.
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APA MEETING ABSTRACT

Title: The Mental Health Status of Women in the Navy and Marine Corps: Preliminary
Findings from the 1995 Perceptions of Wellness and Readiness Assessment (POWR ‘95)

Presenter: Laurel L. Hourani, Ph.D., M.P.H., Naval Health Research Center, San Diego, CA 92186,
(619)553-8460

The Department of the Navy lacks baseline epidemiologic and health services data to
adequately assess the mental health status of women in the United States Navy and Marine Corps.
As women in the military move into potentially stressful non-traditional occupations previously held
by men only and as a higher proportion of women comprise the operational force and are exposed
to combat-supportive positions, essential baseline information is required to monitor the effect of
these changes on women’s health and to appropriately anticipate and plan for their health care needs.
Patterned after the large national health surveys, the 1995 Perceptions of Wellness and Readiness
Assessment (POWR °95) was designed to provide baseline health and risk factor information to
estimate the prevalence of a wide range of physical and mental health conditions and to make relevant
comparisons both within military subpopulations and between military and civilian populations. As
part of POWR ‘95, a population-based 2-stage cluster sample of over 24,000 active-duty Navy and
Marine Corps women and men were screened for above-normal levels of psychosocial distress and
depressive symptomatology using standard cutpoints on the CES-D and Hopkins-21. All participants
with above-normal psychosocial distress and a 10% matched sample of participants scoring within
the normal range and providing a telephone number are asked to participate in a clinically-based
structured telephone interview. The computerized telephone version of the Quick DIS-III-R is
administered by trained interviewers to make all DSM-III-R diagnoses of somatization, depressive,
anxiety, eating, alcohol abuse and antisocial personality disorders. Preliminary analyses of the data
include lifetime and 1-year prevalence rates of mental disorders adjusted for sex, race and paygrade.
An evaluation of the screening measures as predictors of caseness is also presented.
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TECHNICAL ADVISORY GROUP MEETING ABSTRACT

TITLE: The Health Status of Women in the Military: The 1995 Perceptions of Wellness and
Readiness Assessment (POWR ‘95)

PRESENTER: Laurel Hourani, Ph.D., Naval Health Research Center, P.O. Box 85122, San Diego,
CA 92186-5122 (619)553-8460

The Department of the Navy lacks baseline epidemiologic and health services data to
adequately assess the health status of women in the United States Navy and Marine Corps. This
baseline data is needed at present to appropriately anticipate and plan for health care needs as the role
of women in the military changes over the next five years. POWR ‘95 was designed to provide
baseline health and risk factor information to estimate the prevalence of a wide range of health
conditions and to make relevant comparisons both within military subpopulations and between
military and civilian populations. The study approach includes the administration of an extensive self-
report health questionnaire to a population-based sample of active-duty Navy and Marine Corps
women and a comparison sample of active duty and Marine Corps men. Clinically-based structured
telephone interviews and cardiovascular (blood pressure, heart rate) and physical measurements
(height, weight, body circumferences, skinfold thickness) are also administered to a subsample of the
surveyed population. In order to produce rates comparable with national and other military data, the
survey instruments are based on standardized measures used in previous national and military health
surveys. The data from this study will be used to evaluate a variety of women's health and physical
parameters of importance to the Navy and Marine Corps including the identification of women's
health problems, risk factors and health care needs and practices in the following general issue areas:
reproductive, medical/nutritional, psychosocial, lifestyle, occupational/environmental, and health
services. It will also be used to identify appropriate populations for subsequent studies, experiments
and interventions needed to address specific health issues regarding women's health in the military and
their operational readiness. The information provided by this survey will be particularly timely as the
next five years will see the demographic character of the military change as a higher proportion of
women comprise the operational force and Navy and Marine Corps women expand into positions
previously held by men only. This study will provide the essential baseline information required to
monitor the effect of these changes on women's health and health care needs.

30



OCCUPATIONAL EXPOSURE AND REPRODUCTIVE HEALTH IN THE U.S. NAVY AND

MARINE CORPS: FINDINGS FROM POWR ‘95. Laurel Hourani, Ph.D., M.P.H..
Huixing Yuan. Ph.D., and Susan Hilton, M.A.

The majority of active duty women are at the peak of their
reproductive years and reproductive issues are becoming of greater
importance to military leaders as the percentagé of women increases
in the military. 1In addition to a lack of baseline data regarding
pregnancy rates, timing, motivation, access to health care, and
outcome, other occupational (chemical, radiological and biologic)
exposures associated with their new duties are of concern. It has
been suggested that a number of reproductive health hazards such as
electromagnetic radiation, lead exposure, heavy lifting, and organic
solvents are found at both ship and shore commands. This paper
presents information on reproductive history, existing gynecological
and obstetrical (OB/GYN) conditions, and occupational exposures from
the 1995 Perceptions of Wellness and Readiness Assessment, a
comprehensive population-based self-report survey of 25,000 active-
duty Navy and Marine Corps personnel worldwide. In addition,
perceptions, attitudes, and health care use patterns regarding
existing utilization of OB/GYN facilities and services are presented.
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Appendix A SAMPLING DESIGN

3. SAMPLING DESIGN

RTI has developed sampling designs for the DoD Worldwide Surveys that have
consistently satisfied the DoD’s analytic and budgetary requirements. These designs have
been based on rigorous statistical precepts and include such features as use of optimal
sample allocations to meet precision requirements. We will draw upon our experience
with the DoD Worldwide Surveys in designing the sample for the 1995 Survey on Health
Status of Women in the Navy and Marine Corps. In this section, we describe how we
propose to adapt these proven sampling strategies for use in the 1995 Survey on Health
Status of Women in the Navy and Marine Corps. '

3.1 OVERVIEW OF THE SAMPLING DESIGN

The sample design for the 1995 Survey on Health Status of Women in the Navy
and Marine Corps will be based on a two-stage probability sample, with installations
selected at the first stage and personnel assigned to selected installations chosen at the
second stage. This approach allows us to restrict the sample to a predetermined number
of installations while preserving the inferential capability of the sample. In addition, we
will use stratification to further control the sample distribution with respect to
organizational and demographic characteristics. This is the same type of design that RTI
has used for the 1982, 1985, 1988, and 1992 DoD Worldwide Surveys and is currently
using for the 1995 DoD Survey of Health Related Behaviors Among Military Personnel.
The first-stage sampling frame for the Navy and Marine Corps for the 1995 DoD survey
will be used as the basis for the first-stage frame for the 1995 Survey on Health Status of
Women in the Navy and Marine Corps.

As in the current 1995 DoD survey, we will also control the geographic distribution
of the sample by stratifying by the following cost strata: Continental U.S. (CONUS),
outside of the Continental U.S. (OCONUS), and Naval afloat units in CONUS.! We have
included Naval afloat units as a separate cost stratum because they require more
preparation and coordination during field data collection than do shore-based units. We
believe that the number of cost strata will maintain the global coverage of the sample.

We present details of our sample allocation strategy for these strata in Section 3.3.4.

In previous surveys, we used ZIP codes to identify the location of afloat units. Although this
method was relatively successful for ZIPs that identified a single large ship, it was problematic for
some ZIPs that identified several smaller ships that often were geographically dispersed. We are
hoping to avoid this problem in the 1995 survey by using geolocation codes (geocodes) instead of
ZIP codes to identify the location of afloat units. (See Section 3.3.1 for details.)

RTI 3-1
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3. SAMPLING DESIGN

We recommend that the total sample size for the survey consist of approximately l
18,500 Navy and Marine Corps personnel selected from approximately 45 geographic
locations worldwide, and we have based our cost estimates on these figures. This sample '
size is based on precision requirements and targeted sample sizes suggested by NHRC
(approximately 10% of the women in each Service and an equal number of men), and '
response and eligibility rates obtained in the 1992 Worldwide Survey of Substance Abuse
and Health Behaviors Among Military Personnel.

We assume that the eligible population of survey participants will be the same as '
in the Worldwide Surveys, namely all active-duty military personnel except recruits,
cadets, persons absent without official leave (AWOL), and persons who had a permanent . »
change of station (PCS) at the time of data collection. Our sampling design is well-suited ‘
to this population. In particular, the nonresponse follow-up provides a cost-effective

means of evaluating the potentially biasing effects of personnel who are unavailable for I |
the Phase 1 group-administered sessions.

As was also the case in the Worldwide Surveys, we propose that all l I
nonrespondents who are eligible for the survey also be eligible for the nonresponse

follow-up. In the 1992 survey, 61% of the eligible nonrespondents had this status mostly

because of routine temporary duty assignments (TDY) or leave. If such nonrespondents I l
were to be considered "excused" from data collection because of TDY or leave, and we are

unable to include them in our estimates, our results could be noticeably biased. In l
addition, ignoring "excused” nonrespondents could have a differential effect on Service- I

level estimates because the availability of Navy and Marine Corps personnel has been
consistently lower than for the other Services. We present details of our proposed l I
nonresponse follow-up activities in Section 3.3.3.

In Section 3.4, we present our sample weighﬁng and nonresponse compensation

procedures. We suggest using weighting class adjustments and poststratification to adjust
for the effects of nonresponse.

3.2 DESIGN OBJECTIVES

The specified precision requirements for the 1995 Survey on Health Status of
Women in the Navy and Marine Corps are:

(a) A prevalence statistic of 10% should have a relative standard error (RSE)

i)
i)
L
less than 30%; and |J
;
i
1

(b) Differences of at least 10% in health or nutrition statistics between any two
subdomains should be detected with a type I error of no more than 0.05 and
a type II error of no more than 0.10.

Domains of interest for the study are those defined by

(a) Service (Navy, Marine Corps);
(b)  gender (Male, Female);
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3. SAMPLING DESIGN

(c) race (White, Other); and
(d) paygrade (E1-E6, E7-E9, Officer).

Further, the targeted responding eligible sample sizes for the study were specified
by NHRC as approximately 800 Marine Corps women, 800 Marine Corps men, 5,000 Navy
women, and 5,000 Navy men. These numbers of women are slightly more than 10% of the
numbers of women in each of the Services.

To satisfy precision requirement (a), we developed equations to describe the
variable survey costs and sampling variances given the salient features of the design.
These features, collectively termed "design effects,” included estimates of the intracluster
correlation among individuals in the same first-stage unit, the first- and second-stage
stratum sizes, and the nonresponse subsampling fraction. We obtained estimates of the
data collection costs from previous surveys with similar designs, and we obtained the
minimum cost allocations by solving the equations simultaneously (subject to the precision
constraints). 3

The effective sample size needed to satisfy precision constraint (a) is 100 persons
per domain. The effective sample size is the actual sample size divided by the design
effect, where the design effect is the ratio of the variance under the sample design divided
by the variance under a simple random sample design. -

We obtained allocations for a variety of domains and domain-level relative
standard errors (RSEs) to obtain a sample allocation that satisfied both the approximate
targeted sample size as well as the precision constraint that RSEs be less than 30%. In
Table 3.1, we present the domains and the targeted RSEs we considered in designing the
survey. The prevalence for each of the domains was assumed to be 10%. We considered

domains defined by first-, second-, ‘and third-order interactions of Service, gender,
paygrade, and race. We tried to target RSEs that were less than 30%. Domains defined
by the full cross of the factors were not considered in the design because they would have
required a very large sample size. Navy and Marine Corps women of the "other race" in
the E7-E9 and Officer paygrades are very rare groups, and setting precision constraints
for this domain made for an unacceptably large sample size. However, the resulting
sample sizes should result in acceptable levels of precision for making estimates for most
of the domains defined by the cross of gender, paygrade, and race. The resulting sample
sizes are actually large enough for some of the domains that estimates will be more
precise (i.e., have smaller RSEs) than indicated in Table 3.1. Details of the sample
allocation are presented in Section 3.3.4.

The'sample sizes per subgroup needed to satisfy precision constraint (b) are
determined by the sizes of the two proportions being compared. With p1=0.15 and
p2=0.05, an effective sample size of 183 per subgroup is needed; with p1=0.20 and
p2=0.10, an effective sample size of 263 per subgroup is needed; and with p1=.30 and
p2=.20, an effective sample size of 390 per subgroup is needed. In the sample sizes for

our sample allocation, differences of 0.10 can be detected between most of the subgroups
defined in Table 3.2 with at least 90% power for proportions in the 0.05 to 0.10 range.
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3. SAMPLING DESIGN

Table 3.1 Domains and Relative Standard Errors Used
as the Basis for the Sampling Design

Number of Targeted Relative
Reporting Domain Domains Standard Error
Navy and Marine Corps, total 1 10%
Navy 1 8%
Marine Corps 1 10%
Gender (Male, Female) 2 15%
Paygrade (E1-E6, E7-E9, Officer) 3 10%
Race (White, Other) 2 25%
Navy: Gender 2 5%
Marine Corps: Gender 2 10%
Navy: Paygrade 3 10%
Marine Corps: Paygrade 3 20%
Navy: Race 2 10%
Marine Corps: Race 2 20%
Navy: Gender by Paygrade 6 20%
Marine Corps, Male: Paygrade 3 20%
Marine Corps, Female: Paygrade 3
Navy: Gender by Race 4 10%
Marine Corps: Gender by Race 4 25%
Navy: Paygrade by Race 6 20% ‘
Marine Corps, Paygrade by Race 6 ) 28% i

Exceptions include some of the comparisons involving Marine Corps females, where the
power is generally at least 80%. Table 3.2 gives the expected power for detecting
differences of 10% between some example domains under our proposed design.

3.3 PROPOSED DESIGN

The sampling frame will be constructed in two stages. The first-stage frame will
be comprised of sampling units that are geographically proximal organizational units
defined within each Service; the second-stage frame will be comprised of eligible active-
duty military personnel attached to selected first-stage sampling units (FSUs).

3.3.1 First-Stage Sampling Frame Construction and Stratification

30% '

We will construct FSUs to be of a minimum size determined by the rates at which
1992 Worldwide Survey sample persons were available for group session questionnaire ]
administrations. To ensure that the group-administered questionnaire is administered in l
a cost-effective fashion, we will require each FSU to contain at least one organizational
unit with 300 available persons. 'J
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Table 3.2 Power for Detecting Differences of 0.10 for Some Example
Domains and Proportions (Level of Significance=0.05)

Domains p1=0.30, p2=0.20 p1=0.15, p2=0.05
Navy vs. Marine Corps 0.98 0.99
Navy Females vs. Marine Corps Females 0.98 0.99
Marine E1-E6 Females vs. Marine Officer 0.50 0.80
Females ’

Navy E1-E6 Females vs. Navy Officer 0.90 0.99
Females ,

Navy E1-E6 Females vs. Marine E1-E6 0.80 0.96
Females

Marine White Females vs. Marine Black 0.50 0.82
Females

Marine E1-E6 Females vs. Marine E1-E6 0.70 0.95
Males _

Navy E1-E6 Females vs. Navy E1-E6 0.90 - 0.99
Males

As the basis for the first-stage frame, we will use the first-stage frame that has
already been constructed for the Navy and Marine Corps for the 1995 DoD Survey of
Health Behaviors Among Military Personnel. The frame for that study was constructed
from data from the September 1994 Active Duty Military Personnel File maintained by
the Defense Manpower Data Center (DMDC). The file used to construct the first-stage
frame consists of a record for each distinct value of the ZIP/FPO code and unit
identification code (UIC). Each record contains the unit’s branch of Service, major
comand, duty location, and number of personnel in each paygrade. Our experience with
the use of the DMDC personnel file as a first-stage sampling frame for the 1988 and 1992
surveys generally has been positive. The file offers the distinct advantages of a single
data source (avoiding many Service-specific idiosyncrasies) and the use of ZIP codes and
Army post office/fleet post office (APO/FPO) numbers for geographic detail. Perhaps its
only drawback is the necessity of using ZIP/FPO numbers to identify and locate afloat
units. Although this method was relatively successful for ZIP/FPOs that identified a
single large ship, it was problematic for ZIP/FPOs that identified several smaller ships,
which often were geographically dispersed. The selection of these multiship FSUs
required an inordinate amount of coordination and preparation for the Navy HLOs and
MLOs and for the RTI data collection team.

To avoid this problem for the 1995 DOD survey currently being conducted, we used
Navy geocodes to identify the home ports of all afloat units. The use of geocodes enabled
us to form clusters of afloat units with the same or geographically proximal home ports.
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3. SAMPLING DESIGN

For the current survey, NHRC will supply us with a file using the most current
personnel data they are able to obtain, containing the counts of personnel in each gender-
race-paygrade group for each ZIP/FPO code/UIC combination. The counts should contain
no recruits and should be based on persons with at least one year of active duty. We will
match this file to the Navy and Marine Corps first-stage frame used for the 1995 DoD
Survey by ZIP/FPO code in order to update the frame for use by the curr