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Because of the methods employed in the deliv
ery of health services in the United States, it has 
not been practical to conduct accurate census 
studies of the amputee population; and, except 
for data on V e t e r a n s Adminis trat ion ben
eficiaries, little is known generally about the 
characteristics of individuals who have lost their 
limbs. 

In 1964 Dr. Harold W. Glattly published the 
results of a survey of new amputees (1) he con
ducted with the assistance of members of the 
American Orthotic and Prosthetic Association 
(AOPA) during the period October 1, 1961-
January 31, 1963. Data were obtained on more 
than 12,000 amputees who presented themselves 
for fitting of an artificial limb for the first time. 
The study was the first of its kind, and the results 
have been of interest and use to many practition
ers, research workers, and administrators. 

In 1973-74, the Committees on Prosthetics Re
search and Development and Prosthetic-Orthotic 
Education (CPRD-CPOE) conducted an identical 
study to determine whether the characteristics of 
the current amputee population were any differ
ent from those recorded by Glattly. 

Procedures identical to those used in the first 
study were employed so that valid comparisons 
could be made. 

In his study Glattly found that there was no 
change in the ratios obtained when data from the 
first 5,000 cases were compared with those ob-

tained from the total sample of 12,000. In the 
1973-74 study, data from the first 1,654 cases 
were analyzed (2) and compared later with data 
from 5,830 cases . Because there were no practi
cal differences in the ratios obtained, the study 
was concluded. 

Thus, it is felt that the data presented accu
rately reflect current incidences of amputation 
practice. However, it should be emphasized that 
neither this study nor the one reported by Glattly 
was conducted in conformance with scientific 
sampling techniques. 

A comparison of the new reading with Glattly's 
final report reveals some apparently significant 
changes in amputation statistics, as well as some 
situations where very little change seems to have 
occurred during the past 12 years. 

METHOD 

One hundred and forty-three prosthet ics 
facilities, all members of AOPA, in 39 states and 
the District of Columbia, participated (Fig. 1). 
Two simple data-collection forms were devised 
by Dr. Glattly. To gather the same type of infor
mation, similar forms, updated for computer pro
gramming, were used in the current study (Figs. 2 
and 3). The participating facilities were provided 
packets of the forms, which contained original 
data slips to be retained by them for future refer
ence, as well as carbon copies in the form of 
addressed and stamped postcards for mailing to 
CPRD-CPOE. Participants were instructed to 
complete a card on each new amputee for whom 
an original prosthetic device was provided. Am
putees furnished with a replacement prosthesis 
were not recorded in either study. Card No. 1 was 
used for single amputations or multiple amputa
tions done simultaneously for a single cause. 
Card N o . 2 was prepared for cases in which more 
than one amputation was done at separate times 
for either the same or different causes—for 
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Fig. 1. Distribution map showing locations of prosthetics facilities participating in Amputee Survey. 

example, an individual who had a below-knee 
amputation revised at a later date to the above-
knee level. This type of patient represents a 
" n e w " case in the sense that his above-knee limb 
remnant had never been fitted previously. To 
indicate sex , site, and causes of amputation, 
numbers adjacent to the appropriate information 
were circled. 

Causes of amputation were grouped under four 
categories: 

Trauma. Amputations due to physical and 
thermal injuries, and to infection following in
jury. 
Disease. Amputations due to vascular diseases 
and infections. 
Tumor. All types of growths for which an am
putation is performed. 
Congenital. Only cases in which prostheses 
were fitted were included. The type of pros
thesis was used to determine the "amputation" 
level. 

FINDINGS 

SEX 

Glattly found that, in the total survey popula
tion, the ratio of males to females undergoing 
amputation (Table 1) was better than 3 to 1 (77 to 
23 percent). In the present study the proportion of 
males had dropped slightly, with a corresponding 
proportional increase in females (72 to 28 per
cent). 

Glattly concluded that the disparity in amputa
tion rates for males and females was attributable 
largely to the fact that amputations by reason of 
injury occurred nine times as frequently in males 
as they did in females (Table 2). In the current 
study males still predominated, but the trauma 
ratio had dropped to 7.2 to 1 . The proportion of 
males to females coming to amputation because 
of disease had dropped slightly—2.6 to 1 versus 
2.1 to 1, but it is somewhat doubtful whether this 
change is of any significance. 



Fig. 2. Amputee Survey Card No. 1. Data form for single amputations and multiple amputations resulting from a 
single cause at the same time. 

Fig. 3. Amputee Survey Card No. 2. Data form for multiple amputations of the same limb, occurring serially at 
different times from the same or different causes. 



Table 2. Ratios Of Males To Females 
In Relation To Cause 

Of Amputation. 

Table 3. 

Distribution of new amputations by cause and 
sex is considered in somewhat more detail in 
Table 3. Here, some significant changes have 
occurred. In the total population (male and 
female) the percentage of amputations deriving 
from trauma dropped from Glattly's 33.2 percent 
to 22.4 percent in the present study, and substan-



tial decreases in trauma-related amputations in 
both males and females are apparent. The reverse 
situation is evident in figures for disease-related 
amputation. In the total sample the percentage 
increased from Glattly's 58 percent to 70.3 per
cent in the present study, percentage increases 
occurring in both male and female populations. 
Other cause-of-amputation categories did not ap
pear to show significant changes. 

In the 1961-63 study the proportion of lower- to 
upper-limb amputations in the total sample was 
roughly 6 to 1 (Table 4). In the present survey the 
ratio had increased to approximately 11 to 1. This 
ratio increase was apparent for both males and 
females. It could be caused by an increase in the 
number of older patients fitted with lower-limb 
prostheses rather than a decrease in the incidence 
of upper-limb amputations. 

SIDE A N D SITE OF AMPUTATION 

• Side. Glattly found no significant difference 
in the incidence of left- and right-sided amputa
tions in either the upper or lower limbs. These 
proportions remained essentially unchanged in 
the present data (Table 5). 

Table 5. 
Distribution By Side Of Amputation 



Table 7. 

• Site. The data presented in Table 6 show 
significant changes in the percentages of above-
and below-knee amputations. The present survey 
shows a decrease to 32.6 percent from Glattly's 
44.1 percent in above-knee amputations, and a 
proportionate increase in below-knee amputa
tions from 36.8 percent to 53.8 percent. 

AGE A N D C A U S E 

Glattly was surprised by the large number of 
amputees over 70 years of age who were being 
fitted with prostheses. They numbered 1,749, or 
15.4 percent of all reported cases. In the present 
report the amputees in this category numbered 
1,271, or 22 percent of the total number of cases , a 
s igni f icant ly higher proport ion (Table 7) . 
Moreover, the later data show four more am
putees over the age of 91 in a one-year period than 
there were in the Glattly two-year study (12 ver
sus 8). Both studies revealed that the largest 



number of " n e w " amputees fitted with pros
theses were in the 61-70 age group. 

• Tumor. A relatively high incidence of ampu
tation for malignancy in the second decade of life 
was noted by Glattly. This common finding was 
confirmed by the present data (Table 8A). 

• Trauma. In the Glattly report the largest 
number of amputations due to trauma occurred in 
the 41-50 age group. In the current survey the 
largest number of trauma-related amputations 
occurred in the 21-30 age group (Table 8B). One 
might speculate that injuries occurring during the 
Vietnam war could be largely responsible for 
trauma-related amputations in the younger age 
group. However, it seems unlikely that a signifi
cant number of such patients could be receiving 
their first limbs in 1973-74. 

• Disease. In both studies the largest number 
of amputations for disease occurred in the 61-70 
age group (Table 8C). Ninety-three percent of all 
amputations in this age group were performed for 
disease. The figure rises with advancing age — 
96.5 percent of amputations for persons over age 
71 were for disease. 

MULTIPLE AMPUTATIONS 

Amputations involving more than one limb that 
are done at the same time for the same cause are 
infrequent (Table 9). They represent only 3.3 per
cent of all amputations in the current study. In 
Glattly's survey they represented 2.6 percent of 
all reported cases . 

Table 8. 

RELATIVE INCIDENCE by AGE 

Table 9. Multiple Amputations 
Occurring At Same Time 

From Same Cause 



POLICY CONSIDERATIONS 

The Glattly data provided two items which 
might influence the policies of State Bureaus of 
Vocational Rehabilitation: 

• Amputees over 65 years of age who are fit
ted. Glattly noted that in six states amputees in 
this age group exceeded 30 percent of all am
putees reported as being fitted in these states. 
The current study reveals that the 30 percent 
figure for this group was exceeded in 29 states. In 
four states the number exceeds 50 percent (Table 
10). These data suggest that funds to provide 
prostheses for the elderly have become more 
readily available. One could speculate that more 
are below-knee cases with better chances of suc
cess . 

• The percentage of new amputees fitted who 
are females. During the period of the Glattly 
study housewives were not accepted as ben
eficiaries by certain State Bureaus of Vocational 
Rehabilitation. In one state females represented 
only 8 percent of the fitted amputees, but in 
another they accounted for 36 percent of all new 
cases. The current study shows that in only two 
states did females represent fewer than 20 per

cent of all new amputees fitted (Table 11). 
Moreover, in 14 states females represented 29 
percent or more of the total amputee population, 
as opposed to only 3 states in this category in the 
Glattly report. Again, the implication is that 
funds for fitting female amputees are now avail
able in more states than they were 12 years ago. 

BELOW- VS. A B O V E - K N E E 
AMPUTATIONS 

In his discussion of below- and above-knee 
amputations in patients over 40 years of age, 
Glattly reported that the vast majority of these 
individuals had peripheral vascular disease, with 
or without diabetes. He found "no significant 
difference in the age distribution of below- and 
above-knee amputees ." N o breakdown of his 
figures showing this distribution is available. 
Table 12 indicates that in the present CPRD-
CPOE-AOPA survey below-knee amputations 
outnumbered above-knee amputations by a ratio 
of nearly 2 to 1 for the over-40 age category. 
However, in the above- and below-knee sub-
samples, the percentages for each decade were 
remarkably similar. For instance, of all those pa-

Table 10. 



tients receiving above-knee amputations, 9.9 
percent fell in the 41-50 year age group; while of 
all those receiving below-knee amputations, 10.3 
percent were in the same age group. This finding 
suggests that age is not a factor in the decision as 
to whether the amputation should be above or 
below the knee. 

Glattly cited the then-current textbook warn
ings against below-knee amputation in cases of 
gangrene due to vascular disease by reason of the 
likelihood of a second amputation. However, he 
reasoned that the relatively large percentage of 
such amputees who were being successful ly 
fitted at the below-knee level threw doubt upon 
the validity of this principle. He urged preserva
tion of the knee joint in older individuals, and the 
current study indicates that more decisions are 
being made in favor of below- rather than above-
knee amputations. 

In Table 13 percentages of above- versus 
below-knee amputations for disease in ten met
ropolitan areas are shown. Glattly pointed out 
that, while the patients operated upon were quite 

similar, 66 percent were amputated at the 
above-knee level in one area, while in another 
area only 42 percent were amputated at this level. 
In the present study, significant changes were 
found in below- and above-knee rates for the 
same areas previously reported. In all cities ex
cept one (Baltimore), percentages of below-knee 
amputations for disease increased, with a corres
ponding decrease in above-knee amputations. 
Some cities showed quite striking reversals in 
level select ion. San Francisco, for example , 
showed a 36 to 64 below- to above-knee ratio in 
the earlier study, but present figures indicate a 74 
to 26 below- to above-knee ratio. All cities except 
one (Philadelphia) showed a higher percentage of 
below- than above-knee amputations. In four 
cities (San Francisco, Los Angeles, N e w York, 
and Atlanta) below-knee amputations are more 
than double the reported above-knee amputa
tions. In the Glattly study all but three cities (New 
York, Atlanta, and Baltimore) reported greater 
numbers of above- than below-knee amputations 
for disease. 



Table 12. Table 13. 

THE S E C O N D OR THIRD AMPUTATION 

Multiple amputations occurring serially in 
time, reported on data card N o . 2 (Fig. 3), made 
up less than 1 percent of the cases in this study; in 
Glattly's they represented 1.6 percent of all re
ported cases. As indicated in the earlier study, 
the figures do not accurately represent the rela
tive numbers of persons who have had a second 
or third amputation. Unless such persons were 
fitted with a prosthesis, they were not included in 
either study. 



For the 56 cases reported on data card N o . 2 in 
this study, the following facts appear significant: 

Forty-seven (84 percent) were male am
putees. 
Forty-one (73 percent) were 50 years of age 
or over. 
Disease was the cause of reamputation in 41 
(73 percent) of the cases . 
In the 50-and-over age group, disease was 
the cause of reamputation in 93 percent of 
the cases. 
Trauma accounted for 16 percent; tumor for 
only 2 percent; and congenital cases, 4 per
cent. 
All but two amputations were of the lower 
limb. Fifty percent of all lower-limb amputa
tions were at the above-knee level, 30 per
cent were at the below-knee level. 
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