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ABSTRACT 

Survey questionnaires were utilized to solicit infor

mation from women between the ages of 65 and 74 who were in 

attendance at senior citizens' meetings. Primary objectives 

of the survey questionnaire were (1) to identify an optimum 

size range (most frequently occurring size) on which to base 

the measurement portion of the study, (2) to solicit infor

mation regarding the fit of clothing, and (3) to seek infor

mation regarding garment alterations required by these wo

men. From the eighty-eight respondents, a purposive sample 

of twenty-one women between the ages of 65 and 74, and 

falling within optimum size identified in Phase I of the 

study, was selected for measurement. Fifty-six measurements 

were made on each subject. The measurements were statis

tically analyzed and compared with the standard size 12 used 

by pattern companies and the ready-to-wear industry. The 

women in this study, by and large, were heavier and shorter 

than the reference standard size twelve to which they were 

compared. 

A majority of the respondents (60%) indicated they 

were not satisfied with the fit of clothing they were pur

chasing and a larger majority (65%) reported that garment 

alterations were required. 
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CHAPTER I 

INTRODUCTION 

Presently, there are 9,429,000 females between the 

ages of 65 and 74 living in the United States (Brotman, 

1982). This figure represents 7.8 percent of the current 

population. Predictions indicate that by 2030, 65 million 

men and women or 21% of the population will be over 65. In 

1985 12.3% of Arizona's population was 65 or older. This 

figure represents an increase of 21.8% over the 1980 statis

tics (AARP, 1985). As America ages, elderly women will 

comprise an ever-increasing percentage. Coupled with a 

healthier, more active elderly population, emphasis on all 

aspects of the senior citizen's life will be of heightened 

interest. Clothing, a basic human need, will be one of the 

major areas of concern. 

Far from trivial, or superficial, clothing is vital to 

an individual's psychological and social well being (Smath-

ers & Horridge, 1979-79), representing a need which must be 

met before higher order needs can be met (Achenbaum, 1978). 

This is no less true for the elderly population. Elderly 

people exhibit clothing values and needs similar to those of 

other age groups (Patterson, 1981). 

Historically, little attention has been given to 

clothing for the elderly. While clothing for other sub

groups that exhibit size deviancy, i.e., tall women,' large 
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womeni petite women, and pregnant women, is coming into its 

own in the marketplace, elderly women are an ignored and 

forgotten phenomenon. 

Most of the clothing and patterns sold in this country 

are based on a voluntary product sizing standard that was 

based on measurements taken in a 1941 anthropometric study 

(O'Brien and Shelton). Few elderly women participated in 

this landmark study (Patterson, 1981), and the standard has 

not been updated since 1972. These factors have aided in 

the rendering of a current sizing system which fits fewer 

and fewer people as the population's mean age becomes older 

each year (Woodson, 1985). 

As the body ages, certain predictable physical changes 

take place. Most obvious changes are the expansion of the 

trunk girth coupled with a shortening of the body (Patterson 

& Warden, 1983-84). These and other physiological changes, 

directly and inextricably, relate to the fit of clothing and 

the sizing of garments for the elderly. 

A review of literature reveals that women experience 

more clothing problems due to the wider variety of garment 

types used and to the dynamic impact of fashion (Patterson & 

Warden, 1983-84). Studies indicate that style and fit are 

the greatest concerns for elderly women (Patterson, 1981). 

Some European countries, namely Sweden and West Germany, 

have recently revised their sizing systems to more suffi

ciently reflect and incorporate the sizing requirements of 
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elderly women (Reich & Shannon, 1985). While the need for a 

similar change in this country is speculative, a study would 

serve to ascertain whether a similar updating of the U. S. 

sizing system would be advantageous to our society and the 

garment industry. A pilot study based on a selected optimum 

size would bring information to light in a very cost and 

time efficient manner. 

Purpose Statement 

The purpose of this study was to conduct an investiga

tion of body measurements, utilizing a sample of females! (N 

= 20-25) within a specified size range and between the ages 

of 65 and 74. From this sample, body measurements were 

taken for comparison with existing standards in the same 

size range, to ascertain whether this population was ade

quately represented in the present garment sizing system. 

Ob-iectives 

1. To make a comparison of selected body measurements 
on a sample of women aged sixty-five to seventy-four with 
body measurements from the study by O'Brien and Shelton 
(1941), on which Voluntary Product Standard PS 42-70 was 
based. 

2. To make a comparison of selected body measurements 
on a sample of women aged sixty-five to seventy-four with 
body measurements from the newly established standards of 
Sweden (Styrelsen, 1978). 

3. To determine whether evidence existed to warrant a 
similar study on a larger scale. 
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Research Questions 

Specific questions of concern to the researcher were: 

1. Were there differences between the body measure
ments in the O'Brien and Shelton sample (1941), on 
which PS 42-70 was based, and a sample of women 
aged sixty-five to seventy-four? 

2. To what extent did the selected measurements dif
fer when compared to those in the O'Brien & Shel
ton (1941) study? 

3. Could photographic techniques aid in a more pre
cise description of the body measurement analysis 
and the disclosure of possible measurement differ
ences? 

4. Which body sites were the greatest fitting con
cerns for these women? 

5. Did these women buy ready-to-wear garments and 
commercial patterns that fit without extensive 
alterations? 

6. Did a need exist for establishing a special size 
category for the elderly woman? 

Definitions of Terms 

Anthropometric - Anthropometry is the scientific study 
of human body measurements on a com
parative basis. 

- The circumference of the arm-shoulder 
joint. 

- A partial body gir^h measurement 
encompassing a prescribed horizontal 
body landmark. 

- Body type is based on length, height, 
and girth measurements to determine 
the average body proportions. 

Armscve 

Body Arc 

Body Types 
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•Goniometer - A device used to measure angles of 
the body and range of motion in body 
joints. 

Graphic Somatometry - Photographic techniques producing a 
silhouette against a grid that can be 
used in conjunction with a rating 
scale to secure quantified measure
ments of body units (Douty, 1985). 

No Ease - For the purpose of this study, no 
ease indicated that measurements were 
made without allowing any slack in 
the tape measure. 

Optimum Size - For the purpose of this study, the 
size occurring most frequently is 
therefore the most desirable. 

Size - A size is a specified standard meas
urement based on height, weight, and 
body proportions developed for the 
purpose of guiding consumers in the 
selection of garments for proper fit. 

Sizing System - A sizing system is a method of pre
dicting body measurements based on 
selected combinations of body mea
surements found to be closely related 
to the other. 

Somatology - (1) The study and measurement of 
gross body characteristics and (2) 
analysis of the significance of the 
body habitus (superficial appearance) 
for the individual and for social 
interaction (Douty, 1986). 
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CHAPTER II 

REVIEW OF LITERATURE 

Physiological changes that take place during the aging 

process, and the present sizing system are two important 

factors which affect the fit of clothing for elderly women. 

To better understand and analyze these, and other factors, 

which affect the fit of clothing for this population, the 

review of literature will be discussed under the following 

areas: (1) demographics of the elderly, (2) standard anthro

pometric data base, (3) elderly preferences and anthropomet

ric data base, and (4) physiological changes due to aging. 

Demographics of the Elderly 

The aging of the American population is a significant 

demographic factor affecting our society today. The numbers 

and proportion of individuals aged sixty-five and older has 

grown more rapidly than any other age group (Brotman, 1982). 

In the last two decades, the population aged sixty-five and 

over grew by 54 percent, while the under sixty-five aged 

population grew by only 24 percent. Since 1960, an average 

of 149,000 individuals has turned sixty-five each mon£h. -

Today, one in every eight Americans is sixty-five or older 

(AARP, 1987). The U.S. Census Bureau forecasts predict that 

by the middle of the next century, the elderly population 

will represent twenty-two percent of the population.- These 
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statistics represent a type of demographic change that is 

unprecedented in our country (Brotman, 1982). 

Within this elderly population group, statistics show 

that women now outnumber men three to two (Brotman, 1982). 

For the sixty-five-plus age group( there were 17.2 million 

women and 11.8 million men, or a sex ratio of 147 women for 

every 100 men. The sex ratio increases with age, ranging 

from 121 women per 100 men for the 65-69 age group, to a 

high of 253 women per 100 men for persons 85 and older 

(AARP, 1987). This represents a significant transition from 

1960 when the ratio of women to men was five to four (Brot

man, 1982). 

In Arizona, twelve percent of the population was 

sixty-five or older in 1983. This figure represents an 

increase of 15.8 percent since 1981 (Brotman, 1982). 

The Standard Anthropometric Data Base 

A landmark study designed to provide measurements that 

could be used to improve the fit of women's garments and 

patterns was conducted by O'Brien and Shelton in 1941. This 

study drew from measurements of 10,042 women, most of whom 

were young; less than two percent were over 65 (Patterson & 

Warden, 1983-84). From this study, Voluntary Product 

Standard PS 42-70, currently in use in the United States, 

was developed. 

This sizing system was based on organization of the 
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adult female body into two main figure types: Misses and 

Womens. These two groups were further subsumed into body 

types by combinations of height intervals and by a range of 

bust by hip girth intervals. These control body dimensions 

indicated body proportions interpreted as predictors of a 

wearer's size. Misses indicated an average adult figure, 

while Women's sizing indicated a larger, mature adult fi

gure. 

In 1977, a study conducted by the U.S. Army for the 

purpose of sizing Army Women's field clothing brought about 

inclusion of body measurements specific to apparel sizing 

and those measurements which were useful for expanding the 

description of body form and size beyond that of the current 

standard sizing system (Salusso-Deonier, 1982). The data 

base for this study was 1330 U. S. Army women, aged 17 - 35, 

with a total of sixty measurements taken on each individual 

(Churchill and others, 1977; Salusso-Deonier, 1982). 

Women's sizing has never been considered completely 

adequate (Salusso-Deonier, 1982, Salusso-Deonier, et al, 

1986-87) and much emphasis in this decade has been placed on 

the development of an international sizing system. The 

International Sizing Organization (ISO) and others (Friese, 

1984; Harry, 1982; Amster, 1985) have been concerned with 

implementing a universal sizing system to relieve confusion 

over size codes within and between countries. The ISO 

system made use of specific control measurements on the body 
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that were identified by a pictograph with appropriate areas 

highlighted. Global success was, and is, hindered in this 

endeavor due to cultural differences in body types. Inter

vals and relationships that may be appropriate for one or 

several countries, may be quite unacceptable in others 

(Friese, 1984). Special consideration for the older female 

body type was not taken into account by this system. 

Elderly Preferences and Anthropometric Data Base 

Older women were apparently reluctant to participate 

in the O'Brien and Shelton study (Salusso-Deonier, 1982). 

Only sixty of the 10,042 women measured in the O'Brien and 

Shelton study (1941), were seventy years or older. Few 

anthropometric surveys conducted on elderly women since that 

time were designed to determine if body changes of women 

aged sixty-five and older were adequately represented in the 

present sizing system (Patterson, 1981). Furthermore, only 

a few have dealt comprehensively with body measurements in 

relation to clothing and pattern construction (Patterson & 

Warden, 1983-84). 

A study by Norwood in 1944 was the first investigation 

of clothing problems unique to the elderly woman (Patterson 

& Warden, 1983-84). In 1983-84, Carol Patterson and Jessie 

Warden did a study to seek more information regarding the 

body dimensions of women aged 65 and over for comparison 

with the O'Brien and Shelton (1941) study. They found that 
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there were indeed significant differences between their 

subjects and those in the O'Brien and Shelton study for all 

the trunk girths (bust, waist, abdominal extension, and 

hip). Height was the only major measurement among the eight 

used that was found to be similar in both studies. Based on 

statistical analysis, weight and height were found to be the 

best overall indicators of horizontal and vertical body 

measurements. The average body weight and most of the 

girths, specifically those in the trunk area (bust, waist, 

abdominal extension, and hip) were significantly larger for 

the elderly women in this study than for the sample popula

tion of women aged 18 to 80 in the O'Brien and Shelton study 

(1941) (Patterson & Warden, 1983-84). However, their evi

dence lacks some credibility because their subjects were not 

amenable to being measured in their foundation garments. 

Measurements were therefore taken over a variety of outer-

garments. This lack of standardized body covering prevented 

accurate and precise measures. Further, given the wide 

range of body measurements in their study and the absence of 

modalities, Patterson and Warden were unable to find single 

body measurements that correlated highly with both the hori

zontal and vertical measurements. Moreover, this study 

omitted an essential element of differentiation: the meas

urement of body arcs. In a study conducted at the Textile 

Research Center, Texas Technical University, histograms of 
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the bust crowns of elderly women showed that 76% of their 

subjects had a 10 1/2" or lower bustline (Caddel, 1978). 

This measurement is commensurate only with the largest com

mercial pattern available, a size 42 bust. Further, when 

compared to the U.S. Army study in 1977 based on 1,330 

women, elderly women in this study showed a significant 

difference in means of weight, bust, waist, hips, back waist 

length, crown of bust, back width, armscye, shoulder length, 

arm length, neck, waist height, and crotch length. The 

elderly women were larger in all measurements, with the 

armscye showing the greatest difference (Caddel, 1978). 

In Sweden, the Swedish Institute for Textile Research 

(TEFO), has developed a sizing system for females 65 years 

and over, designated by the letter 'E' (Reich & Shannon, 

1985). Again, the outstanding figure differences taken into 

account by their scheme were in the waist, hip, and inseam 

leg measurement. Using the same bust size, this group was 

two centimeters larger in the hips, six centimeters larger 

in the waist, and one centimeter less in the inseam (Styrel-

sen For Teknisk Utveckling, 1978). Center back length meas

ured 2.2 centimeters longer for this group, indicative of 

the rounding of the back. The crotch seamline from the 

front to the back measured 3.5 centimeters greater. Weight 

difference was also significant, with an increase of two 

kilograms. These considerations unquestionably impinge on 

the issue of apparel fit for the elderly female. West 
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Germany has recently addressed this issue in a similar 

manner (Dob-Verband, 1983). 

Most of the research done on clothing preferences of 

women aged sixty-five and older found that good fit was one 

of the major concerns of older women (Smathers & Horridge, 

1978-79). In a study by Blair (1953), women reported that 

thickened waistlines caused most of their fitting problems 

while Bartley (1962) revealed that large hips and thickened 

waists caused most of the fitting problems. 

Physiological Changes Due to the Aging Process 

Physiological changes, occurring gradually during the 

aging process, have a marked influence on the fit of cloth

ing for elderly women and contribute to the unique clothing 

needs of this population. One of the earliest and most 

obvious signs of aging is manifested by an expansion of 

various girth measurements, especially in the waist and 

abdomen areas (Kennedy, 1978). Increases in body circumfer

ences are manifestations of a concentration of inner fat 

deposits in the trunk and the rearrangement of abdominal 

organs due to gravity (Gazzuolo, 1985). The concentration 

of fatty tissue is a result of the propensity of fat cells 

to be deposited in the trunk area rather than distributed 

among the basic body components of bone, fat, intestinal 

fluid, and active tissue causing the trunk area to expand 

while the extremities shrink (Smathers, 1974). Gradual bone 
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loss, known as osteoporosis, contributes to the shortening 

of the vertebral column (Kart, 1978). Degeneration of car

tilage tissue causing calcification also contributes to a 

reduction in height. Disks between the vertebrae become 

smaller causing shrinkage and sometimes curvature or a hump, 

known as kyphosis (Kart, 1978; Tate and Glisson, 1961). 

Progressive reduction of muscular tissue, related to changes 

in the connective and circulatory tissues are also asso

ciated with the aging process (Kart, 1978). Erect posture 

becomes difficult to maintain due to the effort required in 

using the extensor muscles (Kleemeier, 1959). Thus, while 

"the hips and waistline expand, the bustline and shoulders 

droop, the legs and face become thinner and total height 

decreases" (Richards, 1981). 
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CHAPTER III 

METHODS AND PROCEDURES OF INVESTIGATION 

This study was a field test, utilizing a purposive 

sample. While the findings are not generalizable to the 

total elderly population, it will serve as a pilot study for 

a larger study. The methods and procedures of this investi

gation will be discussed under the following headings: 1) 

Selection of Samples for Phase I and Phase II, 2) Develop

ment of the Questionnaire, 3) Administration of the Ques

tionnaire, 4) Screening of the Data from the Questionnaire, 

5) Measurements of the Subjects, 6) Photographic Silhouettes 

of Subjects and, 7) Data Analysis. A two-phase approach was 

implemented for this study, with development of the ques

tionnaire, administration of the questionnaire, and screen

ing of the data, comprising Phase I. Measurement of the 

subjects, photographing of the subjects, and analysis of the 

data will be referred to as Phase II. 

After approval by the graduate committee, the project 

proposal was submitted for the approval, and approved, by 

the University of Arizona's Human Subjects Committee (Appen

dix A). By their approval, this committee insures that the 

individuals involved in research projects are not subjected 

to any physical or psychological risk. 
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Sample Selection Phase X and Phase II 

Phase I. 

Selection of senior citizens' organizations represent

ing a wide cross section of socioeconomic levels were based 

on recommendations of the director of the Pima County Coun

cil on Aging. By contacting the organizations' presidents 

or program chairpersons, the researcher sought inclusion on 

the agenda of regularly scheduled meetings. At these meet

ings, the researcher briefly introduced the study and solic

ited female volunteers between the ages of 65 and 74 to fill 

out a one-page survey questionnaire. A purposive sample of 

100 respondents was the researcher's goal. 

Phase II 

Phase II of the study utilized only subjects whose 

size range matched the optimum size identified in Phase I of 

the study. Selection of subjects for Phase II was based on 

those respondents in Phase I whose size range (1) met the 

optimum size category and who (2) indicated a willingness to 

participate in the data collection of Phase II. The re

searcher contacted these individuals via telephone to ex

plain the procedures of the data collection and to solicit 

appointments for the data collection. Potential partici

pants were told how the measurements would be made, what 

clothing would be worn, how the silhouette photographs would 

be made, where the data would be collected, and what- the 
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expected time requirement would be. Visits by the re

searcher to senior citizens' organizations continued until a 

sample size of 21 subjects, falling within the optimum size 

range, was realized for this phase. Each appeal sought 

female volunteers between the ages of 65 and 74. 

PHASE I 

Development of the Questionnaire 

A one-page questionnaire was developed for the primary 

purpose of identifying an optimum size for use in the study. 

A question about the respondent's age was necessary to 

ensure that all participants were in the 65 - 74 aged popu

lation. The most direct questions were aimed at disclosing 

what size garments the participants were currently wearing. 

Included were inquiries regarding sizes for a fitted type 

dress as well as separates (pants and tops), recognizing 

that many individuals have different size requirements for 

their upper and lower torsos. Taking into account that ego-

boosting is a function of higher priced clothing (as price 

increases, the size code generally decreases), one question 

was designed to discover in which clothing price range the 

respondent usually made her purchases. Other questions were 

directed at discovering whether clothing purchased by the 

respondent typically required alterations and if so, what 

specific alterations. Finally, participants were asked if 

they would be willing to participate in the measurement 
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study (Phase II) as subjects for the data gathering process. 

The respondent's name, address, and telephone number were 

requested for those individuals willing to participate in 

Phase II (Appendix B). 

A cover letter briefly introducing the study and spe

cifying how information from the questionnaire would be 

used, was attached to the survey instrument (Appendix B). 

It further indicated that the information was to be kept 

confidential. The cover letter asked for the participant's 

signature. An addressed, stamped envelope was attached for 

returning both the questionnaire and the cover letter to the 

researcher. The researcher asked that the questionnaire and 

cover letter be taken home, filled out and returned as soon 

as possible, preferably within the next couple of days. 

Field testing of the questionnaire was achieved prior 

to use in Phase I. This was accomplished through response 

to the questionnaire by ten retirees from University of 

Arizona community. After field testing the instrument, the 

order of the questions was changed. More personal inquiries 

regarding the respondent's age, weight, and height were 

moved to the end of the questionnaire, following inquiries 

regarding garment size and alteration requirements. The 

question regarding height was reworded for clarification. 

An adjustment in the weight ranges was made to make them 

more precise. The questionnaire was also reformatted to a 

legal size page to improve the appearance and readability. 
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Administration of the Questionnaire 

At the senior citizens' meetings, the researcher in

troduced the study. A request for female volunteers between 

the ages of 65 and 74 to fill out the questionnaire was 

made, stressing that information would be kept confidential 

(Appendix C). The researcher explained that the information 

would be used to tabulate an optimum size for use in Phase 

II of the study. A purposive sample of 100 respondents was 

the researcher's goal. Those consenting to participate in 

Phase I were given a questionnaire, the cover letter, and an 

addressed, stamped envelope in which to return the question

naire and signed cover letter to the researcher at their 

earliest convenience. Phase II of the study was also ex

plained, urging those who wished to participate further in 

the study to fill out the bottom portion of the question

naire. The importance of the study was stressed; important 

procedures for the data collection were explained; and uti

lization of the data was revealed. Important procedures in 

the data collection were summarized: (1) how the partici

pants would be dressed, (2) how the measurements would be 

taken, (3) how the photographic silhouettes would be made 

(stressing anonymity), and (4) location and time for the 

data collection. The group was thanked for its time and 

potential help both to the researcher and in the quest for 

better fitting clothing for the active elderly. 
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Screening of the Data 

Upon receipt of the completed, returned question

naires, the data were coded, entered into a computer, and 

screened by the researcher. Primary focus at this time was 

placed on those questions and responses relating directly to 

clothing sizes. Screening involved tabulation of the dif

ferent apparel sizes within each of the clothing-item cate

gories, i.e., pants, blouses, and dresses, in order to 

establish an optimum size on which to focus Phase II of the 

study. 

Preliminary coding involved categorizing the reported 

"favorite" store, in question number five, into either (1) 

mail order, (2) outlets, (3) mass merchandisers, (4) depart

ment stores, (5) specialty retailers (low to moderate end), 

or (6) specialty retailers (high end). All stores, with the 

exception of the specialty retailers (high end), were consi

dered Type I for the purposes of this study. Stores that 

were considered to be specialty retailers were coded as Type 

II. When the store(s) indicated by the respondent was 

categorized as a Type I, no changes were made in the garment 

sizes supplied by the respondent. If, however, the store(s) 

indicated was categorized as a Type II merchandiser, each of 

the clothing item sizes, with the exception of the dress 

pattern, was raised one size before entry into the computer. 

This adjustment, requisite because higher-priced merchandise 
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is cut more amply than less expensive merchandise, was made 

in an attempt to bring the sizes reported by respondents 

into a more meaningful and approximate relationship. The 

data entered were then tabulated to indicate those sizes 

most frequently worn by the respondents. 

Additional coding involved categorization of the al

terations frequently required by respondents when purchased 

clothing did not fit properly. The categories were estab

lished broadly as (1) shortening, (2) lengthening, and (3) 

enlarging. These categories were further subsumed into 

shortening the waist, shortening the hems; shortening the 

sleeves; lengthening the waist; lengthening the hems; en

larging the waist; and enlarging the sleeves. 

Also tabulated was the height and weight of the re

spondents. Height was tabulated according to the two-inch 

increment blocks set up in the questionnaire. Weight was 

tabulated in blocks of ten-pound increments, also, as set up 

in the survey questionnaire. 

PHASE II 

Measurement of the Sub.iects 

Measurement of the subjects took place at the Univer

sity of Arizona in the apparel design lab in the spring and 

fall of 1987. Data collection involved the recording of 

body height and body weight. Body height was measured 

(without shoes) utilizing a measuring rod and was recorded 
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to the nearest centimeter. Body weight was measured with a 

balanced portable scale in pounds and converted to kilo

grams. Data collection also included the measurement and 

recording of fifty-two carefully selected body sites, with 

particular focus on the body trunk. The procedure required 

two individuals; one to measure and one* to record. Measure

ments were taken over the subject's undergarments (brassiere 

and panties), and a soft nylon Spandex leotard provided by 

the researcher. The Ultra Fit body suit used in this study 

was selected after experimentation by the researcher with 

other systems, because it provided the least displacement of 

body landmarks. Ultra Fit is a patented fitting system and 

method developed by Debbi Gioello. 

Body landmarks were carefully located and identified 

utilizing the designed-in features of the Ultra Fit Leotard. 

Knitted bands incorporated into these leotards were used to 

locate and identify important body landmarks, insuring their 

visual specificity for the duration of the data collection. 

The bands were approximately 1/2-inch wide with a narrow 

yellow stitch forming a line at the center. The built-in 

bands were designed to fall on such body landmarks as the 

neck, wrist, elbow, and armscye. Other body landmarks, 

i.e., bust, waist, hips, and abdominal extension were lo

cated by the measurement team and identified with either 

separate knitted bands with hook closures or straight pins 
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fastened to the leotard. (Appendix D). With these body 

landmarks clearly identified, a flexible plastic tape was 

utilized, with no ease, to take a base number of 52 measure

ments on each individual. When measurements appeared to 

vary from one side of the body to the other, those measure

ments were taken twice; once on the left and again on the 

right side of the body. Measurements were recorded on a 

chart, to the nearest centimeter (Appendix E). A goniometer 

was utilized for measuring shoulder slope in degrees and a 

T-square was utilized for measuring the front crotch depth 

in centimeters. The seated measurement required that the 

subject be seated in a straight back chair or flat stool, 

without contour. 

All measurements were made following as closely as 

possible the measurements utilized in the PS 42-70 model. 

Several other measurements, not included in the PS 42-70, 

were included in this study because they were felt to be 

both useful and critical in describing the aging female 

body. They will be described below. All measurements were 

taken with the subject standing, with exception of three 

seated measures: a sitting spread girth, a sitting abdominal 

extension arc, and a sitting waist arc. Girth measurements 

were made horizontally around the girth of the body at 

designated landmarks, maintaining the tape parallel *to the 

floor. Vertical measurements were taken along the vertical 

axis of the body (without shoes). Width and length measure
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ments were taken from one specified point on the body to 

another specified point on the body. Arc measurements were 

taken from the imaginary vertical line, extending from the 

mid-underarm point to the hip along one side of the body to 

a similar line on the other side, as demarcated by the 

vertical side-seam tapes on the leotard. 

Eight additional measurements, utilized in the elderly 

study but not in the O'Brien and Shelton study, focused 

primarily on those parts of the body which experience the 

greatest change in the aging female body. (1) A second neck 

measure was added to the one that was taken at the base of 

the collar band location in the PS 42-70 study. The addi

tional measurement included in this study was taken at the 

middle of the neck (buttoned collar band location) to de

scribe this site which thickens with the forward rotation of 

the head and the loss of muscular tone. (2) A second scye 

depth measure was also added to this study to more fully 

describe the reshaping at this site as the rounding of the 

spinal column takes place. While the original O'Brien and 

Shelton study included a scye depth measured from the base 

of the neck along the spinal column, it was felt that a 

second scye depth measured from the intersection of the 

shoulder at the top of the sleeve cap would reveal critical 

information about the rotation of the shoulders and length

ening of the back at this site. The scye depth in the PS 
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42-70 was measured from the cervical along the spine to a 

point parallel with the bottom of the armscye. The addi

tional scye depth included in this study was measured from 

the intersection of the shoulder and the sleeve cap to a 

point parallel with the bottom of the armscye. (3) Also 

included in this study was the addition of a seated arc mea

surement at the waist. Because the seated body spreads, and 

because the aging body loses muscle tonet knowledge about 

this measurement was felt to be critical for obtaining 

clothing that fits comfortably. (4) The high bust measure

ment was also added to the elderly study as this measure

ment, in addition to the full bust measurement, would give 

more complete information about the expanding trunk and 

sagging muscles. With the sagging and flattening of the 

bust, knowledge of the high bust measurement will aid in 

achieving properly fitting garments for elderly women. (5 & 

6) While a crotch length measurement was utilized in the PS 

42-70 study, the study of elderly women sought to break down 

this measurement into a front crotch length and a back 

crotch length. Thus, more precise knowledge was generated 

about these two separate measurements which uniquely impinge 

on properly fitted pants. (7) For this same reason a mea

surement called the front crotch depth was also included in 

the study on the older women. This measurement was a hori

zontal reading taken with the head of a T-square at the 

intersection of the crotch and the blade resting on the 
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highest rise of the abdomen. This measurement provided 

information about the depth of the abdominal expansion, with 

accompanying significance for the proper fit of pants. (8) 

Also included in this study was the cross-shoulder measure

ment as no other measurement adequately assessed the changes 

taking place at this site as the spinal column rounds and 

the shoulders drop and rotate forward. With these changes 

come significant implications for fit as most clothing hangs 

from the shoulders. 

Data Collection 

After preliminary measurements were made and the team 

became familiar with the procedures, twenty minutes was 

adequate for taking the measurements and photographs for 

most of the subjects. Some subjects, however, tired before 

the measurement session was over and it became necessary for 

the data collection to be suspended while these individuals 

were allowed to sit and rest for a moment. While this was 

true for only a few of the subjects in this study, it may 

prove to be a much greater consideration in the larger study 

when the age range will be expanded up through 95 year olds. 

Tools Used 

A flexible plastic tape was chosen over the tradition

al anthropometric steel tape because some measurements, 

i.e., the curvature of the back would not be evident'when a 
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rigid steel tape was used (Appendix F). The Spandex body 

suit allowed for freedom of movement by the subjects, with 

little or no displacement of the body landmark locators. 

When required, as when it became necessary for a subject to 

sit and rest, minor readjustments of the bands were easily 

made. The Ultra Fit Leotard is available in seven size 

ranges from an X-small to an XXX-large (Appendix G). For 

the purposes of this study, a medium and a large were chosen 

and purchased to encompass the most feasible size range for 

the subjects in this study. 

Photographic Silhouettes of Subjects 

For the purpose of gross body analysis, three photo

graphic silhouettes (front and two side views) were made of 

each subject. The equipment utilized for this procedure was 

a lighted box with a centimeter grid on Plexiglas and a 35mm 

SLR camera set up in the apparel design lab at the Universi

ty of Arizona. Utilizing a standardized camera setting, 

high contrast black and white film (technical pan 2415 35 

mm) with fixed positions for the camera and the subject, and 

standardized lighting in the lab, the photographs were made 

in such a way as to produce true silhouettes. Specifica

tions for this lighted box and the techniques were copied 

from Edith B. Gazzuolo, "A Theoretical Framework for De

scribing Body Form Variation Relative to Pattern Shape," 

Masters Thesis University of Minnesota 1985 (Appendix H). 
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Limitations 

The purposive nature of the sample in this study-

precludes generalization of the data from this research. To 

control for internal validity in this study, the following 

precautions were taken. To lessen the possibility of 

stretching and/or distortion, a newly purchased flexible 

plastic tape was used solely for the measurement of subjects 

in this study. The same amount of tension was applied, 

allowing no ease, throughout the data collection process. 

All measurements were taken by the same individual to lessen 

the possibility of variance. The portable scale was bal

anced with a dead weight prior to use in this study and gave 

useful approximate measures of weight. A meter stick fas

tened to the wall provided approximate stature readings. 

Use of the Ultra Fit Leotard resulted in standardiza

tion of garments worn by the subjects in this study. The 

body suit was donned over the subject's undergarments (pant

ies and/or panty hose and bra). Adjustable knit bands, both 

within the garment and externally placed, were useful in 

controlling for internal validity. Subjects were asked to 

stand in a natural pose as touching and/or photographing an 

individual can cause voluntary and/or involuntary postural 

changes. An atmospherically controlled chamber and stan

dardized times during the day for data collection would be 

desirable for studies of this nature. The age range-for the 
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purpose of this study was held to only one decade (65 - 74 

year olds) to make data from the sample size (N = 21) more 

meaningful. For this same reason, an effort was made to 

limit the size of the subjects in the sample, as much as was 

possible, to one size range (size 12). Use of the posture 

and profile silhouette somotographs allowed cross-referenc-

ing of the measurement data and a greater understanding of 

these data. 
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CHAPTER IV 

ANALYSIS OF DATA AND DISCUSSION OF THE FINDINGS 

Analysis of the data and discussion of the findings 

will be discussed under the headings Phase I and Phase II. 

Phase X 

Descriptive and quantitative analysis was utilized in 

the tabulation of the survey questionnaires, using the com

puter program, Lotus 1-2-3. Information from the eighty-

eight returned questionnaires was tabulated to generate 

frequency tables. Tables pertaining to garment size indi

cated the majority of women in this sample wore sizes 

twelve, fourteen, and sixteen, with size twelve being the 

most frequently reported size. For the purpose of this 

study, size twelve was therefore designated as the optimum 

size. 

Tabulation of the question pertaining to satisfaction 

of the fit of purchased clothing indicated that 60% of the 

respondents were satisfied while 40% were not. Sixty-five 

percent reported that adjustments or alterations of pur

chased garments were necessary, with 35% responding that no 

fitting adjustments were required. Along with the identifi

cation of an optimum size for use in Phase II of the study 

and information regarding consumer satisfaction with the fit 

of purchased clothing, the survey questionnaire also pro
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vided a pool of candidates from which the subjects in Phase 

II were drawn. 

Phase II 

This research sought to use both visual and quantita

tive parameters to assess body size and types. After con

sultation with a statistician, data from the measurements of 

the twenty-one subjects were coded for statistical compu

tation and analyzed using the computer program, Lotus 1-2-3. 

Descriptive statistics, i.e., means, modes, and standard 

deviations were utilized to describe the sample population. 

When comparable data from the PS 42-70 (standard size 12) 

were available, the statistical calculations also included 

the absolute difference between the means of the two sample 

populations. The data were also compared with the newly 

established standards from Sweden. In addition, visual 

analysis of the silhouette/somatographs were made for com

parison of body type groups. 

The findings will be discussed under the following 

group headings: girth measurements, arc measurements, width 

measurements, height measurements, length measurements, mis

cellaneous measurements, quantitative comparison, photo 

somatographs, and comparison with Swedish measurements for 

the elderly. 

Girth Measurements 

For the sample in this study of elderly women, all 
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circumference measurements were larger than the PS 42-70 

standard, with the greatest differences in the waist meas

urements (13.11 cm), the sitting spread (9.85), and the 

armscye (8.4 cm). See Table I. The vertical trunk measure

ment was not comparable since the PS 42-70 measurement was 

taken from the shoulder through the crotch and back to the 

shoulder point. The subjects in this study, unfortunately 

in error, were measured from the shoulder point over the 

chest to the intersection of the crotch only. Future stu

dies should follow the PS 42-70 methodology when taking this 

measurement. 

The increase of 13.11 centimeters in the waist meas

urement is indicative of the expansion of the trunk girth 

measurements that is known to occur in the aging female 

body. This variation is to be expected in light of the fact 

that only two percent of the 10,000 women measured for PS 

42-70 were over 65. 

An increase of 9.85 centimeters in the sitting spread 

of this sample is indicative of the progressive deteriora

tion of muscular tissue which occurs in the aging body. 

Firmer, younger bodies would tend to have less relaxation 

and spreading of the muscles in a seated position than this 

sample of women in their sixties and seventies. The armscye 

measurement showed an increase of 8.4 centimeters in the 
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TABLE I 

GIRTH MEASUREMENTS (in centimeters) 

Measurement 1988 PS 42-70 Difference 

Neck (middle) 34.1 

Neck (mid) 37.10 35.6 + 1.50 

Bust (high) 89.48 

Bust (full) 93.24 88.9 +4.34 

Waist 79.71 66.6 +13.11 

Abdominal 
Extension 94.90 92.7 +2.20 

Hips 98.43 94.7 +3.73 

Armscye 43.10 34.7 +8.40 

Thigh (max) 57.43 54.0 +3.43 

Thigh (mid) 53.48 47.6 + 5.88 

Knee 36.52 33.7 +2.82 

Calf 33.81 32.4 + 1.41 

Ankle 23.71 22.5 + 1.21 

Upper arm 30.76 26.7 +4.06 

Elbow 26.62 24.8 + 1.82 

Wrist 16.48 14.3 +2.18 

Sitting 
Spread 103.85 94.0 + 9.85 

n = 21 
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sample of older women. This is a result of the rounding of 

the shoulders and the thickening of the trunk which is 

evident in the aging female body. 

Arc Measurements 

Four of the five comparable arc measurements taken 

were greater in the sample in this study than for the PS 42-

70 samplei with the greatest differences exhibited in the 

seated waist front (6.95 cm) and the standing waist front 

(6.97 cm) and the least in the standing hip back (2.6 cm). 

See Table II. The increase in the standing and seated waist 

front measurements clearly reflects the expansion of the 

waist as the abdomen rises and pushes toward the waist, as 

does the abdominal front—standing arc, which showed an in

crease of 4.97 cm over the PS 42-70. The increase in the 

hip back arc measurement is due to the spreading trunk 

coupled with the loss of muscle tone in the aging body. The 

seated bust front was the only measurement that was less 

(.78 cm) in our sample, reflecting both the flattening and 

the dropping of the bust in the aging female. The seated 

abdominal front measurement had no comparable measurement in 

the PS 42-70 study but was included in this study because of 

its bearing on the fit of pants and fitted skirts, particu

larly for this age group, due to the relaxation of the 

stomach muscles. 
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TABLE II 

ARC MEASUREMENTS (in centimeters) 

Measurement 1988 PS 42-70 Difference 

Waist Front 
Seated 42.55 35.6 +6.95 

Abdominal 
Front Seated 52.25 

Bust Front 
Seated 50.62 51.4 -0.78 

Waist Front 
Standing 42.57 35.6 +6.97 

Abdominal Front 
Standing 50.67 45.7 +4.97 

Hip Back 49.00 46.4 +2.60 

n = 21 

Width Measurements 

All of the width measurements in this sample showed an 

increase over the PS 42-70 measurements to which they were 

comparedi with the cross back width showing the greatest 

increase (5.11 cm) and the bust point to bust point indica

ting the least (1.62 cm). See Table III. The increase in 

the cross back measurement would be commensurate with the 

rounding of the back and the forward rotation of the shoul

ders in the aging female. There was no comparable cross 

shoulder measurement in the PS 42-70 but was deemed an 

important measurement for studies pertaining to the aging 

due to the rounding of the shoulders which takes place in 

the aging body. The increase in the measurement from bust 
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point to bust point is indicative of the flattening and 

sagging of the bust in the aging female. 

TABLE III 

WIDTH MEASUREMENTS (in centimeters) 

Measurement 1988 PS 42-70 Difference 

Cross Back 37.81 32.7 + 5.11 

Cross 
Shoulder 39.76 

Bust 
Pt to Pt 20.62 19.0 + 1.62 

Cross Chest 35.10 31.4 + 3.70 

n = 21 

Vertical Measurements 

The greatest height variations were found in the ab

dominal extension height (2.49 cm) and the hip height (2.57 

cm). See Table IV. Both of these measurements reflect an 

increase in our sample over the standard size. The increase 

in the abdominal extension height in the sample population 

is an indication of the physiological changes occurring in 

older women which serve to push the abdomen outward and 

upward. Only two of the vertical measurements in this 

sample were less than the standard size twelve. The crotch 

height was .10 cm less and the ankle height was .95 cm less. 

Gradual bone loss which causes a decrease in height in the 
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aging body is the probable cause for the lower crotch height 

measurement in our sample. 

TABLE IV 

VERTICAL MEASUREMENTS (in centimeters) 

Measurement 1988 PS 42-70 Difference 

Waist Length 
Back 40.48 39.4 + 1.08 

Waist Height 100.71 101.3 +0.59 

Cervical 
Height 140.95 139.7 + 1.25 

Abdominal 
Ext. Height 95.19 92.7 +2.49 

Hip Height 83.57 81.0 +2.57 

Crotch 
Height 72.90 73.0 -0.10 

Knee Height 43.10 43.8 +0.70 

Ankle Height 6.05 7 . 0  -0.95 

n = 21 

Length Measurements 

The back waist length (cervical to waist) of the women 

in the elderly sample was 1.12 cm greater than the standard 

size twelve. See Table V. This is probably an indication 

of the lengthening of the back when curvature of the spine 

is present. This lengthening is also seen in the scye 

depth, measured from the base of the neck, which showed an 

increase in the elderly sample of 4.44 cm. The scye depth 

taken from the shoulder had no comparable measurement but 
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was felt to be a significant indicator of the rounding 

(lengthening) of this area in older women. 

Miscellaneous Measurements 

The sample population in our study was both heavier 

and shorter than the standard size twelve. The sample 

weight reflected an increase of 3.13 kilograms over the 

standard size twelve, while the height indicated a decrease 

of 2.55 cm. See Table VI. Both of these changes would be 

commensurate with the aging process. The shoulder slope was 

indicated by a decrease of 3.52 degrees when compared with 

the standard, indicating that the elderly sample had squarer 

shoulders than the PS 42-70 standard. The significant de

crease in the shoulder slope of this sample is probably a 

function of the widespread variation evident within our sam

ple. With such a small sample size this number cannot be 

conclusive. The front crotch depth had no comparable meas

urement in the PS 42-70 standard but represents a vital 

measurement for the proper fit of women's slacks for this 

population. 

Quantitative Comparison 

A quantitative comparison, based on the averages, was 

made, using the data from this sample and the existing U.S. 

standards in use by pattern companies and the ready-to-wear 

industry (PS 42-70), using a two-tailed t test at the .05 

alpha level. The findings were statistically significant 
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TABLE V 

LENGTH MEASUREMENTS (in centimeters) 

Measurement 1988 PS 42-70 Difference 

Neck to 
Bust Pt 28.62 23.8 +4.82 

Scye Depth 
(shoulder) 17.62 

Scye Depth 
(neck) 23.14 18.7 +4.44 

Armscye 
to Waist 18.52 21.3 +2.78 

Waist to 
Hips 18.67 21.6 -2.93 

Shoulder 
Length 14.14 11.1 +3.04 

Arm 
(to elbow) 32.76 34.0 -1.24 

Arm 
(to wrist) 57.90 59.1 -1.20 

Underarm 
Length 42.05 42.5 -0.45 

Crotch 
Length 72.95 72.7 +0.25 

Crotch 
Length (front) 36.57 

Crotch 
Length (back) 36.38 

Cervical 
to Waist (CF) 50.62 49.5 + 1.12 

Waist Length 
Front 33.95 34.3 -0.35 

n = 21 
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for all measurements with the exception of the abdominal 

extension, front seated bust arc, waist height, cervical 

height, crotch height, knee height, arm length to wrist, 

underarm length, total crotch length, cervical to waist at 

center front, front waist length, and stature. 

TABLE VI 

MISCELLANEOUS MEASUREMENTS (in centimeters) 

Measurement 1988 PS 42-70 Difference 

Shoulder 
Slope 
(in degrees) 

20.12 23.0 -2.88 

Front Crotch 
Depth 
(in degrees) 

13.25 

Weight 
(in kilograms) 59.83 56.7 +3.13 

Stature 
(in centimeters) 160.05 162.6 -2.55 

n = 21 

Comparison of Measurements 

While cultural differences are evident in the com

parison figures, the Swedish study showed similiar trends to 

ours when both were compared to the PS 42-70. See Table 

VII. Similar increases can be noted in all measurements 

with the exception of the height (stature) and inseam length 

which both showed a decrease compared to the PS 42-70. 

Photo Somatographs 

Visual analysis of the silhouette photographs was 
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instrumental in confirming measurement data and noting cur

vature of the spine, body alignment, and body symmetry. 

With few exceptions, all of the somatographic silhouettes 

taken of the twenty-one subjects clearly showed the thicken

ing of the body trunk typical of women as they age. Also, 

clearly evident was the increase in the abdominal extension 

as it rises and pushes closer to the waist, with the accom

panying expansion of the waist girth. 

Rounding of the spinal column and the forward rotation 

of the head was apparent in the silhouette photo of Subject 

#1. See Figure I. Also evident was the blurring of the 

waistline as the bustline drops and the abdomen both extends 

and rises. 

Shoulder slope varied greatly among the women in this 

study from very square shoulders as seen in Subject #3 (8 

degrees) to the more typical sloping shoulders apparent in 

Subject #14 (30 degrees on her right shoulder, 15 degrees 

on her left). See Figures II and III. Figure III Subject 

#14) also shows evidence of asymmetry and misalignment of 

the body. 

These findings are consistent with what is known 

about the female body as it ages. When the data from the 

two samples were compared, it became evident that the ear

lier study was based primarily on measurements of young 

women. While the O'Brien and Shelton sample size was large 
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(N=10,042), only two percent were over sixty-five and only 

sixty of these were seventy years or older. 
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TABLE VII 

COMPARISON OF MEASUREMENTS (in centimeters) 

Measurement PS 42-70 1988 TEFO 

Bust (full) 88.90 93.24 100.00 

Waist 66.60 79.71 85.30 

Abdominal 
Extension Girth 92.70 94.90 98.50 

Hips 94.70 98.43 107.00 

Weight 56.70 59.83 72.00 

Height 162.60 160.50 160.00 

Back Waist Length 
(Cervical to waist) 39.40 40.48 39.50 

Bust Point to 
Bust Point 19.00 20.62 20.40 

Back Width 32.70 37.81 38.90 

Total Crotch 
Length 72.70 72.95 78.00 

Inseam Length 73.00 72.90 72.00 

Cervical to 
Waist @ CF 49.50 50.62 52.80 

Base of Neck 
Circumference 35.60 37.10 36.60 
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FIGURE I 

Rounding of the Spinal Column and 
Forward Rotation of the Head 



FIGURE II 

Square Shoulders 



FIGURE III 

Shoulder Slope with Variance and 
Misalignment of the Body 
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

When the results of the measurement data were exam

ined, the women in this elderly sample population were, by 

and large, shorter but larger than the reference standard 

size twelve (PS 42-70). The standards presently in use did 

not adequately describe this group, with probable indica

tions that the fitting needs of these women were not being 

met. There was a significant difference in the means of all 

measurements with the exception of the abdominal extension 

girth, the seated bust front arc, the waist height, cervical 

height, abdominal extension height, crotch height, knee 

height, arm length to wrist, underarm length, total crotch 

length, cervical to waist at center front, back waist 

length, weight, and stature. The large number of means 

showing a significant difference is clearly indicative that 

the sample of elderly women in this study is based on a 

different population than the O'Brien and Shelton (PS 42-70) 

population. 

When compared with the measurements from the Swedish 

study (TEFO), our sample showed a similar increase through

out the trunk girth measurements and a similar decrease of 

length measurements. Like the Caddel study, our sample also 

showed a similar increase in the neck to bust measurement. 

The somotographs were a very manifest form of data 

that not only supported the numerical data but provided 
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visual representation of it as well. They graphically de

picted physiological changes that occur in the aging female 

body and, as such, were a valuable addition to the study. 

Although the sample size for this study was small, 

restrictions in both the age (65-74 year olds) and dress 

size range (approximately size twelve) of this sample popu

lation made it a subset of the targeted population. These 

restrictions brought validity to the study, making it of 

value as a pilot study and as a predictor for a larger 

national study. With 40% of this younger subset reporting 

dissatisfaction in the fit of purchased clothing, and 65% 

indicating that adjustments were required before purchased 

garments could be worn, claims for the need to respond are 

validated. 

Consideration of the demographics of the elderly popu

lation further accentuates the need to both examine and 

effectuate the needs of these individuals. U.S. Census 

Bureau forecasts predict that by the middle of the next 

century, the elderly population will represent twenty-two 

percent of the population. Trends also show that the per

centage of women in this population segment is also on the 

rise, having risen from a ratio of five women to every four 

men in 1960 to a current ratio of three to two. 

While this sample was small and did not represent a 

randomly selected sample population, the resultant data 
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nevertheless suggested an existent need for further investi

gation. A precise and comprehensive study pertaining to the 

fit of clothing and related alterations, for this older 

female population, would be both timely and warranted. Fur

ther body measurement studies using a larger sample size, 

based on both a broader age range and a broader size range, 

would be beneficial in bringing additional information to 

light, with possible implications for the exigency of a 

revised and expanded apparel sizing standard based on an 

extensive national data base. 
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REQUEST FOR ETHICAL REVIEW OF ACTIVITIES INVOLVING HUMAN SU8JECTS • 
IN QUESTIONNAIRES, INTERVIEWS, OBSERVATIONS, VIDEO AND AUDIO TAPES, ETC. 

Project Title: a Study of Body Measurements Relating to the Fit 
of Clothing for 65-74 Year Old Women 

Principal lnvestigator(s).and Oegrees: Margaret S. 

Home Address: 421S E. 4th Place, Tucson, 
StatusorRank: Masters Degree Candidate 

Larmour, BS 

AZ 85711 • 

Department: Clothing, Textiles, 
8 Interior Design 

Building and Room: FCR 

College: Family Q. 
. Consumer Resources 

Sponsoring Agency: }{/A Grant No.: 

Project Period: Spring Semester 1987 Budget Period:' • 

New • Renewal • Supplement • 

Thesis Director: Naomi Reich, Ph.D., Professor 

Please provide answers to all of the following questions. After review by the Departmental Review 
Committee, please forward their opinion and comments along with the signatures on ths Project 
Approval form to Milan Novak, M.D., Ph.D., Chairman, Human Subjects Committee, Room 2305, 
Arizona Health Sciences Center. Only one copy is required and will be retained for the Human 
Subjects Committee files and eventually microfilmed for a permanent record. 

PURPOSE AND OBJECTIVES 

The purpose of this study is to conduct a studv using a sample' 
of females (N«2S), within a specified size ranee, and aeed between 
65 apd 74. From this sample, body measurements would be taken for. 
comparison with existing standards in the same size ranee, to ascer
tain whether this population is adequately represented in the oresen 
garment sizing system. 

Objectives 

1. To make a comparison of selected body measurements on a 
sample of women aged sixty-five to seventy-four for conraarison 
with body measurements from the studv by O'Brien and Shelton fl941) 
on which Voluntary Product Standard PS 42-70 is based. 

2. To determine whether evidence exists to warrant a similar 
study on a larger scale. * 
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PROJECT APPROVAL FORM 
FOR ETHICAL REVIEW OF ACTIVITIES INVOLVING HUMAN SUBJECTS • 

IN QUESTIONNAIRES, INTERVIEWS, OBSERVATIONS, VIDEO & AUDIO TAPES, ETC. 

Margaret Larmour Clothing. Textile* * Twtw-Hnr nesicm 
Principal liMiilgilor Oapartmant 

A Study of Body Measurements Relating to the Fit of Clothing 
Titltef Fiojacf 

for fiS-74 Year Old Women 

K/A ; Nfltlft 
Nam* •< Funding Aflam Nona 

Z SUPERVISING OFFICIAL 
I certify that (1) facilities and personnel are svailablo to the Investigator for assuring the safety 
and well-being of human subjects involved; (2) I will be responsible for continuing surveillance of 
tha proposed program with respect to tha rights and welfara of human subjects; (3) no 
proc«iural changes relating to the human subjects involved will be allowed without prior review 
by tha University Committee; (4) I am satisfied that tha procedures to ba used for obtaining 
Informed consent comply with the spirit and intent of (DHHS regulations; (5) I certify that the 
investigator is fully competent to accomplish the goals and techniques stated In the attached 
proposal; (6) the signed consent forms Will ba filed In tha Departmental fila and retained for a 
period of tlx years. 

MannH T?e<rTi, Ph.n. , ______ 
Haad of Oaptrvmni, Dun ol the Collig*, of comparabla authority 

Professor 12/11/86 
Till* Oau 

3. ADVISING PHYSICIAN 
(Signature needed only if project involves medical procedures and Investigator Is not a licensed 
physician.) I certify that I am a duly licensed physician of the stata of 
and that; acting as advising physician, I accept responsibility for any complications to human 

. subjects that may arise from the procedures prescribed therein or used in this project 

Fhyiician Data 

4. {DEPARTMENTAL REVIEW COMMITTEE 
We/I have examined the proposal cited above, and find that the information contained therein Is" 

' complete; that the scientific aspects of the project include appropriate provision for protecting 
the rights and welfare of the human subjects involved; and that the required forms have been 
filled out properly in accordarfce with the Institutional Assurance filed by the University of 
Arizona with the U.S. Department of | Health -and Human Services. 

___ Minimal risk to human subjects: Human Subjects Committee review optional 
Possible risk to subjects: Human Subjects Committee review recommended. 

_— Subjects at risk: Human Subjects Committee reviewjrequired. 

Chikmw of Dipmnxnul Rivitw Committee Oau 

5. HUMAN SUBJECTS COMMITTEE 
The proposal above was approved on this date by the Human Subjects Committee. 

Chairman Oau 



DESCRIPTION OF POPULATION 

1, Number of subjects to be used: 
Phase I (survey questionnaire): 100 
Phase II (measurements): 25 

2. Who is being recruited: 

Phase I: women aged 65-74 
Phase II: women aged 65-74 who wear a specified dress size 

31 How are the subjects being recruited: 

Appeals for volunteers will be made at senior citizens' 
-organization meetings throughout the Tucson area. 

4. What is the criteria for their selection: 
Phase I; females between the ages of 65 and 74, representing 
a wide socioeconomic cross section 
Phase II: females between the ages of 65 and 74, within a 
specified dress size range, and representing a wide socio
economic cross section 

DESCRIPTION OF METHODOLOGY AND PROCEDURES 

5. Summary: 

Phase Ii Data collsetion through a survey questionnaire 
distributed at senior citizens' organization meetings around 
Tucson. Participants will be 65-74 year old women representing a 
wide socioeconomic mix. The researcher's goal will be 100 
participants. Screening of the data will be aimed at 
identification of an optimum (most frequently worn) dress size 
for this population. 
Phase 111 A purposive sample (N«25) will be selected (women 65-
74 years old who wear the optimum dress size identified in Phase 
I) for measurement. Selected body measurements (horizontal 
and vertical) will be made using standardized techniques. 
Data will be statistically analyzed and compared with the 
existing standards in the United States, Sweden, and West 
Germany. Silhouette photographs will be made utilizing 
standardized procedures for visual analysis. 



6. jWhere will the project be conducted (room number or area): 

University of Arizona, Apparel Design Lab, Room 101 

7. How wilt the project be explained to the subjects: 
As data collection through a one-page questionnaire; body mea
surements taken over a leotard, recorded and kept confidential; 
photographs of subjects wearing leotards, made in such a way to 
produce.true silhouettes. 

8. How will you make it clear to the subjects that their participation is voluntary and that they 
may Withdraw from the study at any time they wish to discontinue participation: 

By written and verbal assurance that their participation is 
• entirely voluntary 

9-. Will your project utilize (check): tO Questionnaires (submit a copy) 
• Interviews (submit sample of questions) 
O Observations (submit a brief description) 

DATA 

10. Who will have access to the gathered data: 

The researcher, an assistant, and possibly a statistician 

11. How will confidentiality of the data be maintained: 

Locked in research office (Clothing for Special Meeds Resource 
Room) School of Family and Consumer Resources 

12. How will the data be recorded (instruments, notes, etc.): 

Questionnaires and measurement instrument 

13. What are the plans for retention of data: 

Three to five years 

14. .What are the plans for future use of data as part of this study or use beyond this study: " 

As justification for an extended study of this population in 
the state of Arizona and possibly the Western region 

15. How will the data be destroyed and at what point in time: 

Shredded in 3-5 years, after comDletion of the proposed study 
mentioned in #14 
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BENEFITS, COSTS, RISKS 

16. What are (he potential benefits to the subjects: 

Ultimately and hopefully, access- to better fitting 
for elderly women in the marketplace 

17. What may be revealed that is not currently known: 

Statistical evidence that warrants a change in the 
sizing system 

18. Wnst monetary compensation Is offered to the subjects: 

None 

19. What are the costs to the subjects (monetary, time): 

One hour (+) of their time 

20. What risks to the subject are most likely to be encountered (physical, .psychological, 
sociological): 
Embarrassment at revealing age and weight (Phase I) 
Embarrassment at being seen in a leotard by the researcher; 
anxiety over being photographed in a leotard (Phase II) 

.21. What approach will you make to minimize the risks: 

Assurance that the measurements will be kept confidential- and 
that the photos will produce anonymous silhouettes 

22. How will the consent forms or questionnaires be explained to the subjects (consider any 
languange or other barrier): 

Spanish translation will be provided by an interpreter 
if needed 

SUBJECT'S CONSENT 
(See page B for.Gtntral Guidelines) 

If your project will utilize a written subject's consent form, submit a copy; if oral, submit a summary 
of what will be said together with a short written consent form for the subject's signature indicating 
the basic elements of what has been presented orally. Each subject should be fully informed by a 
written or oral statement that indicates the purpose of the project, the benefits to be derived, a full 
description of the procedures to be carried out in which the subjects are involved, and that any 
language barrier has been taken into account. In all cases, please Indicate the amount of time that is 
required of subjects. 

QUESTIONNAIRES: The introductory paragraph heading the questionnaire should provide the essen
tial information a; summarized above, followed by a statement that if the questionnaire is completed 
it will be assumed that consent has been given. Please submit a copy ol the questionnaire. 
INTERVIEWS: If your project utilizes interviews, please submit a copy ol potential questions. 
OBSERVATIONS: If your project utilizes observations, please submit a description of their nature. 

clothing 

present 
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APPENDIX B 

SURVEY QUESTIONNAIRE 

PLEASE CHECK THE CLOSEST RESPONSE 

1. WHAT SIZE DRESS (COMMERCIALLY PURCHASED) DO YOU MOST 
OFTEN WEAR? (Mark one size only) 

[]6 []8 []10 []12 []14 [116 []18 [] Other 
(state size) 

Indicate whether size refers to []Petites []Misses []Womens 

2. IN SEPARATES, (PANTS & TOPS) WHAT SIZE PANTS DO YOU 
MOST OFTEN WEAR? (Mark one size only) 

[ ] 6 [ ]8 [ ] 10 [ ] 12 [ ] 14 [ ] 16 t 38 [] Other 
(state size) 

Indicate whether size refers to []Petites []Misses []Womens 

3. WHAT SIZE BLOUSE DO YOU MOST OFTEN WEAR? (Mark one size 
only) 

[]6 []8 f D10 [312 []14 [ ] 16 E 318 [] Other 
(state size) 

Indicate whether size refers to []Petites [jMisses []Womens 

4. IF YOU SEW, WHAT SIZE' DRESS PATTERN DO YOU NORMALLY 
USE? (Mark one size only) 

[]6 C 38 []10 []12 []14 []16 []18 [] Other 
(state size) 

Indicate whether size refers to []Petites []Misses []Womens 

5. WHAT IS YOUR FAVORITE CLOTHING STORE? 

6. ARE YOU CURRENTLY SATISFIED WITH THE FIT OF GARMENTS 
THAT YOU CAN BUY COMMERCIALLY? [] YES [] NO 

7. ARE FITTING ADJUSTMENTS NECESSARY? [] YES [] NO 

8. IF YES, PLEASE STATE BRIEFLY WHAT ADJUSTMENTS ARE 
NECESSARY. 
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APPENDIX B (Continued) 

9. HOW OLD ARE YOU AT THE PRESENT TIME? 

[] Under 65 [] 65 - 74 [] Over 74 

10. WHICH OF THESE SIZE RANGES BEST DESCRIBES YOUR HEIGHT? 

[] 4*10" - 5' [] 5' - 5' 2" [] 5'2" - 5'4" 
[ ]  5 ' 4 "  - 5*6" [] 5'6" - 5*8" [] 5'8" - 5'10" 

11. HOW MUCH DO YOU WEIGH? 

[] 100-110 [] 111-120 [] 121-130 [] 131-140 
[] 141-150 [] 151-160 [] 160+ 

12. WOULD YOU BE WILLING TO HELP US GATHER SOME VALUABLE 
INFORMATION BY PARTICIPATING IN THIS STUDY? []Yes []No 

NAME 

ADDRES S 

TELEPHONE# 

(Please mail in the attached stamped/self addressed enve
lope ) 
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APPENDIX B (Continued) 

COVER LETTER 

The attached survey questionnaire is for the purpose 
of collecting data for a master's thesis study being done at 
the University of Arizona in the spring of 1986. The infor
mation you give will be kept confidential and will only be 
used by the researcher for the purpose of determining an 
optimum size range. Knowledge of this size range will 
facilitate in focusing on the fit of clothing for the active 
elderly female population. 

Your voluntary participation will aid in a quest for 

better fitting clothing for the elderly population. It will 

also be greatly appreciated by the researcher. 

$ 
I give my permission for the attached informa

tion to be utilized in a graduate study at the University of 

Arizona. 

(Participant's Signature) 

(Date) 

Signature of this statement will be considered a voluntary 
consent to use of these data. 
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APPENDIX C 

REMARKS FOR SENIOR CITIZEN MEETING 

Hello and thank you for allowing me to be at your 

meeting today. I am Margaret Larmour and I am currently 

working on a masters degree at the University of Arizona in 

Clothing and Textiles. I am interested in learning more 

about the fit of clothing for women in the 65-74 age bracket 

and am here today to solicit your help. The purpose of my 

study is to find out if older women can buy clothing and 

patterns that fit them with little or no alteration re

quired. To do this, I need to do two things. First, I need 

to find the most frequently worn size for women who are 

between the ages of 65 and 74. I will then solicit the 

participation of those women who fall in that size range and 

take some body measurements. These measurements will be 

compared with the current apparel standards. The purpose of 

doing this is to find out whether women your age are really 

represented in the apparel standards that are now being used 

by the pattern manufacturers and the apparel industries. 

Volunteers would not only be helping me with my study but 

would also be helping in a quest for better fitting clothes 

for the active elderly population. 

I would be very grateful if you could all take a 

moment tonight/asap to fill out the short questionnaire. A 

self addresses, stamped envelope is attached for return 
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APPENDIX C (continued) 

mailing at no cost to you. This will allow me to determine 

t h e  o p t i m u m  s i z e  f o r  t h e  p i l o t  s t u d y .  I f  y o u  a r e  6 5 - 7 4  

years old, and willing to participate in the measurement 

study, please also give your name, address, and telephone 

number. Then I will contact you so that we can set up a time 

when it would be convenient for you to come to the Universi

ty to be measured. It should take about an hour of your 

time and parking will not be a problem. Again, thank you 

allowing me on your meeting agenda and I hope to see some of 

you again soon. 



APPENDIX D 

Ultra Fit Leotard 
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APPENDIX E 

Measurement Data Recording Chart 

1. Weight (in kilograms) 

Girth measurements (horizontal and arc in centimeters) 
2. Middle of neck (measured horizontally around the 

neck at the collar band location) 
3. Mid neck (measured horizontally around the neck at 

the base of neck) 
4. Busti high (measured horizontally as close as possi

ble under arm) 
5. Bust, full (measured horizontally at the level of 

the fullest part of the bust) 
6. Waist (measured horizontally at the waist level) 
7. Abdominal extension (measured horizontally, at the 

abdominal extension—high hip level) 
8. Hips (measured horizontally at the hip level) 
9. Armscye (measured from a point at the armhole edge 

of the shoulder( midway between the acromion and the 
highest prominence at the lateral end of the collar) 

.10. Thigh, maximum (measured horizontally around the 
upper part of the leg, close up to crotch) 

11. Thigh, mid (measured horizontally around the leg 
midway between the hip and the knee) 

12. Knee (measured horizontally around the leg over the 
knee cap) 

13. Calf (measured horizontally around that portion of 
the leg below the knee at the level of maximum 
girth) 

.14. Ankle (measured horizontally around the leg over the 
greatest prominence of the ankle) 

.15. Upper arm (with the arm down, measured around the 
arm with the upper edge of the tape measure at the 
level ofthe bottom of the armscye) 

16. Elbow (with the forearm at right angle to the upper 
arm, measured diagonally around the arm over the 
lower prominence on the armscye) 

17. Wrist (measured around the arm over the prominence 
at the lower end of the ulna, the inner of the two 
bones of the forearm) 

18. Vertical trunk (measured from a point on the should
er midway between the neck and the normal armhole 
line, as defined by the armscye girth to the inter
section of the crotch) 

19. Sitting spread (measured around both legs at the 
most lateral extension of upper thighs when subject 
is seated) 
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APPENDIX E (continued) 

Arc Measurements (in centimeters) 
.20. Waist, front (measured horizontally at waist height 

from intersection of waist line and axis of body to 
corresponding point on other side of body when sub
ject is seated) 

2 1 .  Abdominal extension, front—seated (measured 
horizontally at the abdominal extension [high hip] 
from the intersection of the abdominal extension and 
axis of body to corresponding point on other side of 
body when subject is seated) 

.22. Bust, front—standing (measured horizontally at the 
fullest bust girth from the intersection of the bust 
and the axis of the body to corresponding point on 
other side of body when subject is standing) 

24. Waist, front—standing (measured horizontally when 
subject is standing) 

.25. Abdominal extension, front—standing (measured 
horizontally at the abdominal extension [high hip] 
from the intersection of the abdominal extension and 
the axis of body to corresponding point on other 
side of body when subject is seated) 

.26. Hip, back—standing (measured horizontally across 
the fullest rise of the hips across the back from 
intersection of hips and axis of body to correspond
ing point on other side of body when subject is 
standing) 

Vertical measurements (in centimeters) 
.27. Stature (measured from the crown to soles of feet) 
.28. Waist length (measured from cervical to waist) 
.29. Waist height (measured from waist to soles of feet) 
.30. Cervical height (measured from the cervical to the 

soles of feet) 
.31. Abdominal extension height (measured from high hip.s 

to the soles of the feet along side of body) 
.32. Hip height (measured from hips to the soles of the 

feet along the side of the body) 
.33. Crotch height (measured from the intersection of the 

crotch to the soles of the feet) 
,34. Knee height (measured from the crease at back of 

knee to the soles of the feet) 
.35. Ankle height (measured from the middle of the bone 

to the soles of the feet) 

Width and length (in centimeters and degrees) 
.36. Cross-back width (measured from arm breakpoint to 

arm breakpoint) 
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APPENDIX E (continued) 

37. Cross-shoulder width (measured from the intersection 
of the shoulder and the armscye to the intersection 
on the other side) 

38. Cross-chest width (measured from armscye to armscye 
at the quarterpoints) 

39. Bust point to bust point (measured from bust point 
to bust point horizontally) 

40. Neck to bust point (measured from intersection of 
shoulder and neck base lines to bust point) 

41. Scye depth, from shoulder (measured vertically from 
a point midway between the neck and the shoulder at 
the normal garment shoulder line to a point level 
with the mid-underarm point) 

42. Scye depth (measured along spine from the cervical 
to a point level with the mid-underarm point) 

43. Armscye to waist (measured from the mid-underarm 
point downward along the side of the body to the 
waist level) 

44. Waist to hip (measured along the side of the body 
from the waist level to the hip point) 

45. Shoulder length (measured along a line corresponding 
to the customary shoulder line of a garment from the 
neck base to the armscye line) 

46. Arm length, shoulder to elbow (measured from the 
intersection of the armscye and shoulder line, along 
the outside of the right arm, to the elbow) 

47. Arm length, elbow to wrist (measured from the elbow 
along the outside of the right arm to the greatest 
prominence on the outside of the wrist) 

48. Underarm length (with the arm down, measured from 
the point on the inside of the upper arm correspond
ing to the underarm mid-point on the trunk at the 
midpoint on the inside of the wrist in line with the 
greatest prominence) 

49. Crotch length, front (measured from waist level at 
the front to the intersection of the crotch) 

50. Crotch length, back (from waist level at the back to 
the intersection of the crotch) 

51. Crotch length, total (measured from waist level at 
the front, through the crotch to the waist level at 
the back without constriction) 

52. Cervical to center front at waist (measured from 
cervical at center back, along the neckline to 
shoulder line and then down the figure to the waist 
level at the center front) 

54. Front waist length (measured at center front from 
neck base girth line to waist level) 
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APPENDIX E (continued) 

55. Shoulder slope (slope of the shoulder with respect 
to the horizontal figure, measured in degrees) 

56. Front crotch depth (using a T-square, with head of 
T-square held at the high point of the abdomen and 
read along the horizontal blade to the intersection 
of the crotch) 
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APPENDIX F 

Rigid Tape Device 
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APPENDIX G 

Ultra Fit Size Chart 

LEOTARD & TIGHTS. FOR ADULTS 

SIZES X-SMALL SMALL MEDIUM LARGE X-
LARGE. 

X* 
LARGE 

XXX. 
LARGE 

FITSi 
SIZES > 

2-4 6-8 0-11 12-18 (mKiai) 
18-24 

(women) 
3S-40 

40-48 ' "48-52 

BUST- 30-32" 31-34" 33-36" 35-38" 39-46" 44-50" 51-66" 

iiip • 31-34" 33-35" 35-38" 36-40" 41-47" 48-54" 54-60" 

BACKt 
NECK TO 
WAIST 
LENGTH 1354-14" 14/,-15" •15-1554" 1554-1654" 1654-1654" 1654-17" 1654-1754" 

INSEAM 
LENGTH 
(CROTCH TO 
ANKLE) 23-25" 25-27" 27-29" 29-31" 31-33" 33^5" 33^5" 

WEIGHT 
POUNDS' 80-100 90-130 • 130-150 140-165 150-180 .175-200 225-278 

HEIGHT . • Fabric elongates to fit various heights -

Huvler tag* and tail tliee require on* tin luger. 
If you are M«wm elue order the emeller eke. 

JUMPSUIT: CHILDREN/PRE-TEENS/YOUNG JUNIORS 
SIZES C. SMALL C. MEDIUM C. LARGE ,T. MEDIUM T. LARGE 

FITS SIZES Children 6-6X Children 7-10 Children 12-14 Pra teen 6-10 
Young Jr'2-8 

Pra Teen 12-14 
Young Jr 8-12 

BUST/CHEST '24-26" 26-20" 28-30" 28-30" 31-34" 

HIP 23-25" 27-29" 29-32" 29-32" 33-37" 

8ACK: 
Neelc to Welit 

1054-10V 1154- 1254" 1254 -13" 1254- 1354" 14-1454" 

WEIGHT 45-55 55-68 68-86 68-86 86-120 

HEIGHT ' , "J Fabric elongates to fit various heights 

•Meesuremenu Indicated era not the meeiurement of tha garment but tha body nMaiuramant rangei 
for which tha garment li Intended. Tha designated ilza on tha ULTRA FIT girment will fit corratoon-
Ing body measuremtnti at Indicated on chert. , 
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APPENDIX H 

Photographic Apparatus and Set-Up 

Lightbox. A rectangular box was used as a background 

and light source for the photographs. The box was 1.25 m. 

wide by 2.15 m. high, and 40.5 cm. deep. It contained 8 

cool white fluorescent bulbs, and was covered with a 4' X 8' 

sheet of translucent Plexiglas. A 10 cm. grid, which was 

parallel to the edges of the box, was first marked then 

applied to the Plexiglas surface with 3/16" wide, black 

graphic design tape. 

When the lightbox was placed in the set-up, it was 

adjusted so that the grid was plumb and level. The room 

used had no windows, therefore, the lightbox was the only 

light source for the photographs. 

Platform. A platform was placed in front of the 

lightbox and adjusted such that the surface was level, and 

was 7 cm. above the bottom of the lightbox. Heel marks were 

taped on the platform to uniformly place the subjects as 

close as possible to the lightbox without touching it. 

Camera. A Nikkormat 35 mm. camera was placed on a 

tripod so that the lens was 1.05 m. from the floor, and 3.75 

m. from the lightbox surface. Using Tri-X 400 film, photo

graphs were taken at 125/ sec., and at F-16. Prior testing 
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APPENDIX H (continued) 

had shown this exposure to produce a fairly clear silhouette 

with minimal detail within the figure. 

Extrapolated from Edith B. Gazzuolo, "A Theoretical 
Framework for Describing Body Form Variation Relative to 
Pattern Shape," Masters Thesis University of Minnesota, 
1985. 
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