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Introduction 
During the past few decades, 

there have been great increases in the 
numbers of manmade materials and 
devices introduced to the medical 
profession for implantation into 
humans, The search for replacement 
of natural body parts began in ancient 
times, Dental implants are traceable to 
early Egyptians and to Central and 
South American cultures (l). The first 
pacemaker was invented in the 1950’s, 
the first artificial heart valve was 
impkmted by Hufnagel in 1952, and in 
1954 Charnley performed the first 
artificial hip replacement (2). 

Despite the many advances made 
to date in research and development 
of medical device implants, it remains 
unclear whether there is or ever will 
be an implant device suitable for every 
clinical situation. In addition, the long-
term effectiveness and safety of the 
most widely used implants have yet to 
be definitively established, 

All medical device implants are 
complex in design, materials, and 
implementation procedures. The 

biocompatibility, durability, and

efficacy of medical device implants are

a continuing concern of the Food and

Drug Administration (FDA), the

medical profession, the device

manufacturers, and, most importantly,

the patients (3–12). Unfortunately,

sufficient scientific documentation and

literature presently are not available to

assess the success of many of these

medical device implants. This report

presents previously unavailable

baseline estimates of medical device

implants in an attempt to address

some of these concerns.


Included are estimates from the 
National Center for Health Statistic’s 
National Health Interview Survey 
(NHIS) of the percent of persons in 
the United States with one medical 
device implant or more. Estimates of 
the total number of artificial joints, 
fixation devices, intraocular lens 
implants, pacemakers, artificial heart 
valves, and ear vent tubes are also 
presented. The technical notes to this 
report include definitions of these 
medical devices. 

The report also includes estimates 
for several details about these devices, 
such as length of time the current 
implant has been in use, implant 
replacement, implant problems, and 
reason(s) for the original implant. All 
estimates are shown by the following 
sociodemographic and health status 
indicators: age, sex, race, Hispanic 
origin, family income, poverty status, 
education, geographic region, place of 
residence, activity limitation, and 
respondent-assessed health status. 

Background 

Under the Federal Food, Drug, 
and Cosmetic Act, as amended, FDA 
is responsible for the approval and 
regulation of new and existing medical 
devices (13). This act defines a 
medical device, including any 
component part, as any article 
(a) intended for use in the diagnosis 
of disease or other conditions; 
(b) intended for use in the cure, 
mitigation, treatment, and prevention 
of disease; or (c) intended to affect 
the structure and/or function of the 
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human body. Implants are classified as 
medical devices under this act. 

FDA’s Center for Devices and 
Radiological Health (CDRH) 
currently utilizes several sources of 
medical device implant data to assess 
the use, safety, and effectiveness of 
specific classes of implanted medical 
devices. Some of the sources used by 
CDRH to monitor medical device 
implants provide a count of the 
number of implant procedures 
performed in any given year but do 
not provide any accompanying 
historical information on the patients 
who received the implants (14). Other 
sources provide information that is 
generated from either mandatory 
reports of device-related deaths and 
serious injuries or voluntary and 
anecdotal reports of device utilization 
experience (15). Manufacturer data on 
medical device implants are primarily 
sales data (16). 

These information sources lack 
denominator data needed for proper 
clinical evaluations. Furthermore, they 
have limitations that restrict their use 
for future epidemiologic studies. 
Prevalence estimates generated from 
these combined data are based on 
mathematical models rather than 
actual population data; reliance on 
these sources alone may lead to biased 
estimates. 

In 1988, the National Center for 
Health Statistics, in collaboration with 
FDA’s CDRH and as part of its 
ongoing NHIS, collected information 
to produce the first nationally 
representative, population-based 
estimates of the prevalence and 
utilization experience associated with 
implanted medical devices. The 
Medical Device Implant (MDI) Survey 
had two major objectives: (a) to 
generate reliable estimates of the total 
number of medical devices implanted 
in the U.S. population and (b) to 
provide specific, detailed information 
on selected generic classes of devices. 

The MDI Survey was designed 
primarily to provide supportive data 
for CDRHS postmarketing 
surveillance programs, regulatory 
functions, and related public health 
decisions relative to medical device 
implants. Other organizations, 

agencies, and individuals, however, 
should also benefit from data 
generated from the MDI Survey. For 
example, the medical device industry 
could use the estimates for marketing, 
research, and development of new and 
improved medical device implant 
products. Other Government agencies, 
such as the Centers for Disease 
Control, the National Institutes of 
Health, the Health Resources and 
Services Administration, and the 
Health Care Financing 
Administration, may also utilize these 
data for ongoing research, for 
developing program objectives for 
health personnel and health service 
delivery to populations or subgroups 
of populations, for aiding in activities 
concerning complications related to 
special devices, and for developing 
programs and policies for standards 
and quality. 

Data and methods 

NHIS is a continuous, 
cross-sectional survey representing the 
household population of the United 
States. Each year in NHIS basic health 
and demographic information is 
collected by face-to-face interviews 
with a sample of about 122,000 family 
members in about 47,000 households. 
These interviews are conducted by 
personnel employed by the U.S. 
Bureau of the Census. 

In addition to the basic NHIS 
questionnaire, questions on one or 
more selected topics are included each 
year. Through the 1988 MDI Survey 
questionnaire, information was 
obtained about five generic types of 
medical device implants —artificial 
joints, fixation devices, artificial heart 
vaIves, intraocular lens implants, and 
pacemakers – and a residual class of 
all other devices. These classes of 
medical device implants were selected 
based on two criteria: The specific 
generic class of device had to be 
(a) implanted frequently enough for 
national projections to be made and/or 
(b) reported to have associated 
adverse effects that result in significant 
morbidity or mortality. 

The MDI Survey questionnaire 
contained a common set of questions 

for each type of medical device 
implant: the number, type, and body 
location of each device reported; the 
dates of the original and most recent 
replacement implantation; the 
frequency of replacement and reasons 
for the most recent replacement; the 
length of time in use of the implant; 
and the types and onset of adverse 
effects or complications that occurred 
with each implant, such as healing 
problems, pain, infection, or 
mechanical failure. A limited number 
of other questions unique to each 
specific implant type were also 
included. A facsimile of the MDI 
Survey questionnaire is provided in 
Cuwent Estimates from the National 
Health Interview Survey: United States, 
1988 (17). 

Persons with a medical device 
implant were first identified through a 
series of “screener” questions 
administered to the NHIS adult 
household respondent(s). The detailed 
questions about medical devices asked 
in response to the screener replies, 
however, were administered directly to 
those adult family members with the 
actual medical device implant. If the 
person with the medical device was 
physically or mentally incapable of 
answering the questions or was 
temporarily away from home during 
the interview period, a related family 
member who was knowledgeable 
about the person’s implant was 
interviewed. Information about 
medical devices reported for children 
was obtained from a knowledgeable 
adult family member, usually a parent. 

The overall response rate, 
combining the response rates for the 
household questionnaire and the MDI 
questionnaire, was about 92 percent. 
In the survey, 5,592 sample persons 
reported having one medical device 
implant or more. A total of about 
7,600 devices were reported. 

The technical notes to this report 
contain a brief description of the 
sample design and data collection 
procedure employed and the terms 
used. The definition given for a 
medical device implant is similar to 
that used by the International 
Standards Organization (18). Methods 
are also provided for deriving 
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approximate sampling errors for the 
estimated numbers and percents 
presented in this report. 

Tables 1 and 2 show the number 
and percent of persons with medical 
device implants according to the type 
and total number of implants 
reported. The number and percent 
distributions of the medical device 
implant population are shown by 
sociodemographic characteristics in 
table 3. Prevalence estimates by age, 
sex, and race for several kinds of 
devices not included elsewhere in this 
report are given in table 4. Estimates 
are presented in tables 5–10 of specific 
types of implants by length of time in 
use. Table 11 contains percent 
estimates of implants never replaced 
by sociodemographic characteristics. 
In table 12 similar figures are 
prcwnted for implants with one 
problcm or more reported. Table 13 
shows estimates of devices by 
reason(s) for the original implant. 

Estimates of all persons and the 
medical device implant population are 
shown in table 14 according to two 
NHIS health status measures. 
Table 15 contains population 
denominators needed to derive various 
estimated frequencies for the percent 
estimates presented in this report. The 
estimates presented in the tables in 
this report are weighted to produce 
representative national estimates of 
the U.S. civilian noninstitutionalized 
population. 

Results 

Persons with implants 

In 19SS, an estimated 11 million 
Americans (4.6 percent of the civilian 
noninstitutionalized population of the 
United States) had at least one 
medical device implant (tables 1 and 
2), Fixation devices were reported with 
the greatest frequency. Abo;t 
40 percent of persons with implants 
reported their use, followed by lens 
implants (23 percent) and artificial 
joints (12 percent). 

The percent of persons with an 
implant, as expected, varied by age 
and type of device reported. For most 
types of medical devices, older persons 

were most likely to have an implant. 
Of persons 65 years of age and over, 
about 7 percent had a lens implant, 
3.5 percent reported a fixation device, 
and about 3 percent had an artificial 
joint. Among those 75 years of age 
and over, about 1 out of 10 individuals 
had a lens implant. About 2 percent 
of children 5 years of age and under 
used an ear vent tube. 

Although the majority of persons 
with medical device implants reported 
only one implant, over 30 percent (3.4 
million persons) reported multiple 
implants. Few persons, however (less 
than 4 percent of the implant 
population), reported more than two 
implants. The likelihood of having 
more than one implant depended 
somewhat upon the type of implant 
obtained. For example, over one-half 
of children with ear vent tubes were 
reported to have two implants of this 
type and about 45 percent of persons 
with a lens implant reported implants 
in both eyes. 

Separate figures are not 
specifically shown in this report on the 
proportion of persons in the 
population with several different kinds 
of medical device implants. However, 
estimates from this data base show 
that about 6 percent of persons with 
implants reported more than one type 
of implant. 

In table 3, estimates of persons 
with specific types of medical device 
implants are shown by a number of 
sociodemographic characteristics. 
About one-half of all persons with ear 
vent tubes were 5 years of age and 
under (472,000 children). The risk of 
having an ear vent tube was 1!/2times 
as great for males (60 percent) as it 
was for females (40 percent), as 
shown in figure 1. The vast majority 
of persons with ear vent tube implants 
were white (93 percent), had an 
annual family income of at least 
$15,000 (72 percent), and had at least 
a high school education (90 percent). 
(For children, the highest educational 
level for a family member was used.) 

As previously mentioned, more 
persons reported having a fixation 
device than any other kind of medical 
device implant (about 4.4 million 
individuals). Men were somewhat 

more at risk of having a fixation device 
than were women (58 percent 
compared with 42 percent). This 
finding probably reflects generally 
higher rates of injuries found among 
males. About equal numbers of 
persons under 45 years of age and 
persons 45 years and over reported a 
fixation device. 

About 2V2 million individuals, 
almost one-half of whom were 75 
years of age and over, had a lens 
implant. Proportionately more females 
than males had a lens implant, 12.9 
per 1,000 women compared with 8.4 
per 1,000 men. The inverse 
relationship found between Iens 
implants and family income and 
education is at least partly because of 
the disproportionate number of elderly 
persons in the lower income and 
education categories. 

Of the 1.3 million persons with an 
artificial joint, 62 percent were 65 
years of age and over and 58 percent 
were women. Again, differentials by 
income and education probably reflect 
the larger proportion of older 
individuals, who are at greater risk of 
having an artificial joint, in the lower 
income and education groups. 

Pacemakers were implanted in an 
estimated 460,000 persons. Unlike 
other types of medical device implants, 
pacemakers were used by about equal 
numbers of men and women. About 
86 percent of those individuals were 
at least 65 years of age, and 
94 percent were white. 

In 1988, there were an estimated 
253,000 artificial heart valves in use. 
Although it appears that artificial 
heart valves were implanted somewhat 
more frequently in men than in 
women, the difference between these 
estimates was not statistically 
significant. Similarly, the data appear 
to show that persons living in 
metropolitan statistical areas (MSA’S) 
were somewhat more likely to have an 
implant of this type than persons living 
outside these areas (about 111 per 
100,000 persons in MSA’S compared 
with S8 per 100,000 individuals not in 
MSA’S). The difference may reflect 
greater access to this medical 
procedure in urbanized areas but also 
may be due to sampling variation. 
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Figure 1. Number of persons with selected medical device implants, by sex United States, 1988 

Prevalence by age, sex, and race 

In table 4, number and percent 
estimates are shown for several 
additional medical device implants, 
some by specified body site, that are 
not included in the other tables of this 
report. These data are distributed 
according to age, sex, and race. This 
table, as well as tables 5–13, differ 
from tables 2 and 3 in that the 
estimates are based on the number of 
implants reported rather than on the 
number of persons with implants. 

About one-half of all reported 
artificial joints were hip joint 
replacements (816,000 implants) and 
another third (521,000) involved the 
knee. Similarly, over one-half of all 
fixation devices (about 2.7 million 
implants) were located in the lower 
extremities. The distributions of the 
estimates shown in table 4 according 
to age, sex, and race closely parallel 
the patterns found in table 3 for 
persons with these types of implants. 

Women were the primary 
recipients of silicone implants, with 
breast implants leading the list of sites 
reported most frequently. Of the 

estimated 620,000 silicone implants, 
almost 90 percent were breast 
implants, with about three-fourths of 
them implanted in women ages 
18-44 years. Estimated numbers of 
silicone breast implants from other 
sources suggest that the MDI Survey 
figure may be an underestimate of the 
actual number of devices of this type. 

Dental implants represented less 
than 2 percent of all medical devices 
in use in 1988. Based on estimates 
derived from the MDI Survey 
questionnaire, a somewhat higher 
proportion of dental implants was 
found in males and about 60 percent 
of dental implants were for persons 
under 45 years of age. 

Length of time in use 

Tables 5-10 present estimates that 
pertain to the interval of time different 
types of medical devices currently in 
use have been implanted. About 
270,000 of the 1.6 million artificial 
joints currently in use were obtained 
within the past year, and about 
one-half of all artificial joints were 
implanted 5 years ago or more 

(table 5). A somewhat higher 
proportion of artificial joints in 
persons 65 years and over were 
implanted within the past 12 
months – 19 percent compared with 
12 percent of all joints implanted in 
younger individuals (0.10 level of 
significance). 

Almost two-thirds of all reported 
fixation devices (62 percent) were 
implanted at least 5 years prior to the 
interview (table 6). Among the 
estimated 193,000 devices of this type 
reported among children, however, 
about 30 percent were implanted 
within the year. With fixation devices, 
men were somewhat more likely to 
have had their implant for a minimum 
of 5 years than were women, 
66 percent compared with 57 percent. 

The relatively small number of 
artificial heart valves and pacemakers 
upon which the estimates in tables 7 
and 8 are based limits the type of 
comparisons that can be made. Of the 
estimated 279,000 heart valve implants 
currently in use, over one-half were 
implanted 5 years ago or more and 
90 percent were in use for at least 
1 year. Of the estimated 460,000 
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pacemakers reported, about 75,000 
were implanted during the 12-month 
period preceding the interview. 

About one-fifth of all reported 
intraocular lens implants, an estimated 
S40,000 devices, were obtained within 
the past year (table 9). Among white 
persons, about 22 percent of all lens 
implants were obtained during the 
past 12 months. In contrast, about 
44 percent of lens implants obtained 
by black persons were implanted 
during the same period. This finding 
may reflect a different usage pattern 
for intraocular lens implants between 
these two population groups. Similar 
distributions, however, were found for 
most of the other sociodemographic 
characteristics shown in this table. 

Unlike most other medical device 
implants, ear vent tubes are commonly 
implanted for temporary conditions 
nnd are usually removed once the 
problem is corrected. Consequently, 
percent estimates of the length of time 
this type of device has been in use, 
shown in table 10, vary considerably 
from similar figures for the other 
types of implants described in this 
report, 

About 45 percent of all ear vent 
tubes, 670,000 devices, were implanted 
within the past year, Only 9 percent of 
all such devices were implanted 5 
years ago or more, and the vast 
majority of these were for adult users.

Specifically, about one out of three ear

vent tubes for persons 1S years of age

and over (3S,5 percent) were

implanted this length of time.


Estimates of the overall length of 
time ear vent tubes were in use were 
similar (or within sampling variation) 
for most of the other 
sociodemographic groups shown in 
table 10, Note, however, that about 
one-half of the ear vent tubes 
implanted in persons from the South 
were in use for less than 1 year, a 
somewhat higher proportion than 
estimated for the other geographic 
regions (0.10 level of significance). 

Imt31ant retdacement 

The MDI Survey questionnaire 
contained a number of items about 
the replacement experience associated 
with different types of medical device 

implants. For each implant reported, 
questions were asked to determine 
whether the device had ever been 
replaced and, if so, the total number 
of replacements obtained. Data on the 
reason(s) for replacement and the 
length of time implanted before 
replacement were also collected about 
the most recent replacement. Reliable 
estimates cannot, however, be 
produced for many of these items 
because of the relatively small number 
of replacements reported for some 
types of medical devices. 

Overall, of an estimated 15 million 
medical device implants in use during 
19S8, about 8.8 percent (1.3 million) 
were replaced at least one time. Given 
the diversity of medical device 
implants and their unique uses, all 
estimates about replacements 
presented in this report are shown by 
type of implant. Specifically, table 11 
shows percent estimates of implants 
that were never replaced by selected 
sociodemographic variables for the 
following types of medical device 
implants: ear vent tubes, fixation 
devices, artificial joints, artificial heart 
valves, pacemakers, and lens implants. 

These data demonstrate that the 
vast majority of medical device 
implants in use have never been 
replaced —from 69 percent of ear vent 
tubes to 99 percent of lens implants. 
Although a greater proportion of ear 
vent tubes than other types of devices 
were replaced, these replacements are 
often the result of a recurrence of a 
specific health problem. In contrast, 
replacements involving other types of 
implants are usually because of some 
problem with the device itself. Most 
likely to have had an ear vent tube 
replacement were non-Hispanic white 
children 6–17 years of age living in the 
Northeast and Midwest Regions of the 
country, (Age and geographic region 
differences tested at the 0.10 level of 
significance.) 

About 95 percent of all fixation 
device implants were never replaced 
or repaired. The risk of replacement 
or repair for this type of device was 
inversely related to the person’s age, 
with 93 percent of implants for 
persons under 45 years of age not 
replaced, compared with 97 percent 

not replaced among persons 65 years 
of age and over. Although specific 
estimates of replacement reasons are 
not provided in this analysis, the most 
frequently reported reasons for 
replacement or repair of fixation 
devices reported by respondents 
included breakage, loosening, and 
defects. 

Ninety-two percent of artificial 
joints were never replaced. The 
Northeast Region had a greater 
proportion of joint replacements than 
elsewhere, with S5 percent not 
requiring replacement versus 
94 percent for the other regions of the 
country (0.10 level of significance). 

The likelihood of replacement was 
somewhat greater for pacemakers than 
for most of the other types of medical 
device implants identified in this table. 
About 16 percent of all pacemakers 
(72,000 devices) were replaced at least 
one time. Although not specifically 
shown in table 11, about 60 percent 
of them lasted for 5 years or more 
before they were replaced. Risk of 
pacemaker replacement was about the 
same regardless of age, sex, or race. 

Problems with implants 

The MDI Survey questionnaire 
also included an extensive set of 
questions about various kinds of 
problems sometimes experienced with 
medical device implants. In addition to 
questions to identify the kinds of 
problems encountered with each 
device, it also contained questions to 
identify when the problem was first 
noticed (that is, less than 30 days, 
30–90 days, or more than 90 days 
from the date of implantation). 

A different set of problems was 
used for each type of medical device 
implant listed on the questionnaire. 
Even though the problems varied 
somewhat depending upon the 
implant, there were similarities in the 
kinds of problems specified for all 
devices, such as pain (other than 
discomfort generally associated with 
surgery and healing), healing 
problems, defects or failure, infection, 
bleeding, or blood clots. One open-
ended question about other problems 
or complications was also included for 
each type of device. 
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Because the kinds of problems 
reported among the respondents 
varied greatly in severity, the estimates 
of the percent of implants with one 
problem or more presented in this 
report reflect a wide range of 
experience. Furthermore, as with all 
information obtained in NHIS, the 
types of problems reported were only 
those known and identified by the 
respondent. These estimates, 
therefore, may be higher than 
estimates from other data sources. 

Table 12 presents percent 
estimates of selected types of implants 
with one problem or more for a 
number of sociodemographic 
characteristics. Based on respondent 
reports from NHIS, it appears that 
problems occur with a significant 
number of implants. Depending upon 
the type of implant, 20-50 percent of 
all devices resulted in one problem or 
more. Problems were reported for 
about one-third of all ear vent tubes, 
fixation devices, and artificial joints. 
One out of five artificial heart valves, 
one out of four pacemakers, and one 
out of two lens implants also had 
complications associated with them. 

For most types of implants, the 
most frequently reported problem 
related to pain. With lens implants, 
clouding or blurred vision was most 
often cited. The most common 
problem for persons with pacemakers 
was an irregular heartbeat. 

A somewhat larger proportion of 
ear vent tubes (40 percent) caused 
problems in very young children 
(under 3 years of age) than among 
older individuals (0.10 level of 
significance). With fixation devices, in 
contrast, proportionately fewer 
problems were reported for persons in 
the youngest age group – 22 percent 
under 18 years of age (0.10 Ievel of 
significance). Among respondents with 
fixation devices, problems were 
reported most often by those with the 
least family income (43 percent) and 
least completed years of education 
(38 percent). 

Problems were experienced with 
almost one-half of all artificial joints 
impIanted in persons ages 18-44 years, 
compared with about one-third of 
similar implants for other persons. 

Artificial joints were also more likely 
to result in problems among men 
(37 percent) than women 
(28 percent). Lens implants were 
somewhat more likely to cause 
problems for persons under 65 years 
of age than for older individuals (0.10 
level of significance), but no percent 
differences in reporting problems were 
found by sex or race for this type of 
device. 

Reason for original implant 

Table 13 contains estimates of the 
original reason(s) for implantation of

five kinds of medical devices: artificial

joints, fixation devices, intraocular lens

implants, ear vent tubes, and dental

implants. The specific reason

categories shown in this table

appeared on the questionnaire and

were used by the interviewers to

record the respondent’s responses to

the question “Why did you need to get

the (type of implant) in the first

place?” This questionnaire procedure

should be considered when assessing

the responses. In addition, some

device categories such as dental

implants show a large proportion of

“other” reasons for the original

implant. Interviewers appear to have

recorded some responses in the

“other” reason catego~ when, in fact,

the reason may have been one of the

specific categories listed on the 
questionnaire. 

According to respondent reports, 
almost one-half of all artificial joints 
were implanted because of arthritis. 
The second leading cause of joint 
replacements, about one-quarter of all 
such implants, related to injuries. 
Injuries also accounted for the 
majority of fixation devices that were 
reported. About 70 percent of all 
fixation devices, 3.4 million implants, 
resulted from injuries. Injuries were 
also reported as the cause of about 
one-fourth of all dental implants. 

Almost all lens implants were 
attributed to the presence of cataracts. 
Of the estimated 3.8 million lens 
implants in use during 1988, 
94 percent were said to be caused by 
this condition. Infection was cited as 
the leading cause of ear vent tube 

implants, with 71 percent (about 1 
million devices) the result of this 
reported reason. 

Health status of persons with 
implants 

Two NHIS health measures are 
included in this report to assess the 
overall health of persons with medical 
device implants: limitation of activity 
because of chronic conditions and 
respondent-assessed health status. 

The Hmitation-of-activity 
categories are used to classi$ persons 
by their ability to perform the major 
activity most often associated with 
healthy persons their age and their 
ability to participate in other activities. 
Major activities include normal play 
activities for young children, attending 
regular school for older children, 
working andlor keeping house for 
adults, and performing daily activities 
associated with independent living for 
senior citizens. Assessed health status 
is determined by the respondent’s 
opinion of each family member’s 
overall health as reported when asked 
the question “Would you 
say ‘s health is excellent, very 
good, good, fair, or poor?” 

Table 14 shows estimates of all 
persons and persons with selected 
types of medical device implants 
according to the two NHIS health 
measures described, Data are 
aggregated according to two broad age 
groups because measures of overall 
health and medical device implants are 
highly correlated with age. 

Compared with the general 
population, persons with implants are 
more likely to be limited in their 
ability to perform their major and 
other activities and to be assessed in 
fair or poor health. Specifically, about 
44 percent of persons with one 
medical device implant or more were 
limited, compared with about 
14 percent of the U.S. population. 
When estimates are fi,mther compared 
by age, persons with implants who 
were under 65 years of age were 
almost four times as likely to report 
an activity limitation as other persons 
of similar age. Among the age group 
65 years and over, the implant 
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population was about 1Y2 times as 
likely to be limited, 52 compared with 
37 percent. Similar ratios between the 
estimates for these two population 
groups were also found for the two 
separate activity-limitation categories 
shown in table 14. 

The percent of the implant 
population reporting an activity 
limitation also differed according to 
the type of medical device. Of persons 
under 65 years of age with a medical 
device implant, proportionately about 
twice as many persons with an 
artificial heart valve as persons with a 
fixation device reported an activity 
limitation (74 compared with 
39 percent). Among older persons 
with medical device implants, those 
with lens implants were the least likely 
to report an activity limitation. 

The likelihood of being assessed 
in fair or poor health was almost three 
times greater for persons with a 
medical device implant as it was for 
the U.S. population. An estimated 
10 percent of all persons in the 
United States were in fair or poor 
health, compared with about 
27 percent of the implant population. 
Among older persons, differences in 
the percent of persons in fair or poor 
hwdth for these two populations were 
not as great (29 and 37 percent in fair 
or poor health, respectively). Similarly, 
whereas about 71 percent of all U.S. 
persons 65 years of age and over were 
reported in excellent to good health, 
61 to 65 percent of persons with 
various types of implants specified 
(except for the pacemaker population) 
were also assessed in this way. 

Accordingly, based on these two 
health status measures, the relative 
overall health of persons with implants 
under the age of 65 years appears to 
be poorer (when compared with all 
persons of similar age) than for the 
older implant population. 

Conclusion 

Medical device implants are 
expected to become one of the most 

promising areas of medicine in the 
next decade (19). Although there has 
been great progress in medical device 
implant technology, some devices are 
so new that no baseline data exist to 
evaluate them, and their effectiveness 
in future years is unknown. The data 
collected through the 1988 MDI 
Survey will serve as a valuable source 
of information for conducting clinical 
epidemiologic studies designed to 
identifi risk factors associated with the 
implantation and replacement of 
medical devices in humans and for 
evaluating the long-term safety and 
effectiveness of these devices. 
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Table 1. Percent of persons with 1 medical 
device implant or more, by selected types 
of implants and age: United States, 1988 

Percent of 
Type of implant and age persons 

All persons with 1 implant or 
more’ . . . . . . . . . . . . . . . . . 4.6 

Artificial joint 

Alleges . . . . . . . . . . . . . . . . . 0.5 
65years And over . . . . . . . . . . 2.8 

Fixation device 

Alleges . . . . . . . . . . . . . . . . . 1.8 
65years And over . . . . . . . . . . 3.5 

Lens implant 

Alleges . . . . . . . . . . . . . . . . . 1.1 
65years Andover . . . . . . . . . . 7.3 
75years And over . . . . . . . . . . 11.3 

Pacemaker 

Alleges . . . . . . . . . . . . . . . . . 0.2 
65years And over . . . . . . . . . . 1.4 
75years And over . . . . . . . . . . 2.6 

Artificial heart valve 

Alleges . . . . . . . . . . . . . . . . . 0.1 
65years And over . . . . . . . . . . 0.5 

Ear vent tube 

Alleges . . . . . . . . . . . . . . . . . 0.4 
Under 3years . . . . . . . . . . . . . 2.0 
3–5years . . . . . . . . . . . . . . . . 2,3 

‘Includes all fypea of implants reported, such as artificial 

joints,’ fixation devices, artificial heart valves, intraocular lens 

implants, pacemakers, ear vent tubes, infusion pumps, dental 

implants, silicone implants, and artificial arteries, Iigamente, 

and veins. 

Table 2. Number and percent distribution of persons with 1 medical device implant or more by number of implants person now has of 
each type, according to selected types of implants: United States, 1988 

Type of implant 

All persons with Artificial Lens Artificial Fixation Ear Wcone 
Number of implants 1 implant or more’ heart valve ;mplant jokrt device2 vent tube implant 

Number of persons in thousands 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,051 253 2,582 1,294 4,382 953 381 

I implant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,659 230 1,399 1,013 3,933 411 144 
2 implants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,982 *22 1,183 251 398 542 235 
3implants ormore . . . . . . . . . . . . . . . . . . . . . . . . . . . 409 *1 *3O 51 *2 

Percent distribution 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Implant. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69.3 90.9 54.2 78.3 89.8 43.1 37.8 
2 implanta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.0 *8.7 45.8 19.4 9.1 56,9 61.7 
3implants or more . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 —*0.4 *2.3 1.2 — *0.5 

aII reported,
1lnc[uda~ ~psa ofimp[anta suchaaartificial jolnta, fixation devices, artificial heart valvss, intraocular lens implants, pacemakers, ear vent tubsa, infusion PumPs, dental lmPlants, sili­

cone implants, and artificial arteries, figaments, and veins. 

2Number of fixsfion device implants refers to the number of body sites containing the devices, such as pins, screws, plates, wires, or rods, that were implanted. It is not the actual number of such 

devices implanted in a particular body part. 
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Table 3. Number and percent distribution of persons with selected types of medical device implants by selected sociodemographic 
characteristics: United States, 1988 

Artificial Artificial 
Ear F&t; Artificial heart Lens Ear Fixation Artificial heart Lens 

C/raracterM/c vent tube “ joint valve Pacemaker irr7p/ant vent tube device joint valve Pacemaker implant 

Number of persons in thousands Percent distribution 

All persons’ . . . . . . . . . . . . 953 4,362 1,294 253 460 2,562 100.0 100.0 100.0 100.0 100.0 100.0 

Age 

Under 3 years . . . . . . . . . . 222 ,.. . . . . . . . . . 23.3 . . . . . . . . . . 
3-5years . . . . . . . . . . . . . 250 . . . . . . . . . . . . . . 26.2 . . . . . . . . . . . . . . . 
S-17years . . . . . . . . . . . . 328 . . . . . . . . . . . . . . 34.4 . . . . . . . . . . . . . . 
18years And over . . . . . . . . 152 . . . . . . . . . . . . . . 15.9 . . . . . . . . . . . . . . . 

Under 18years . . . . . . . . . . . . . 173 . . . . . . . . . . . . . . . 3.9 . . . . . . . . . . . . 
18-44 years. . . . . . . . . . . . . . . 1,932 . . . . . . . . . . . . . . 44.1 . . . . . . . . . . . . 
45-64 years . . . . . . . . . . . . . . . 1,264 . . . . . . . . . . . . . . . 26.6 . . . . . . . . . . . . 
65years And over . . . . . . . . . . . 1,013 . . . . . . . . . . . . . . 23.1 . . . . . . ,.. . . . 

Under 45years . . . . . . . . . . . . . . . . 160 *33 . . . . . . . . . . . 13.9 *1 3.0 . . . . . . 
45-64 years . . . . . . . . . . . . . . . . . . 311 86 . . . . . . . . . . . . 24.0 34.6 . . . . . . 
65years And over . . . . . . . . . . . . . . 804 132 . . . . . . . . . . . . 62.1 52.2 . . . . . . 

Under 65years . . . . . . . . . . . . . . . . . . . . . . 62 502 . . . . . . . . . . . . 13.5 19.4 
65-74 years. ., . . . . . . . . . . . . . . . . . . . . . 113 619 . . . . . . . . . . . . 24.6 31.7 
75years And over . . . . . . . . . . . . . . . . . . . . 286 1,261 . . . . . . . . . . . 62.2 48.6 

Sex 

Male . . . . . . . . . . . . . . . . 568 2,543 546 138 232 963 59.6 58.0 42.2 54.5 50.4 36.1 
Female . . . . . . . . . . . . . . . 385 1,639 749 115 226 1,599 40.4 42.0 57.9 45.5 49.6 61.9 

Race 

White . . . . . . . . . . . . . . . . 890 4,015 1,193 231 431 2,457 93.4 91.6 92.2 91,3 93.7 95.2 
Black . . . . . . . . . . . . . . . . 46 295 82 *2O *24 102 5.0 6.7 6.3 *7.9 *5.2 4.0 

Hispanic orlgln 

Non-Hispanic . . . . . . . . . . . 903 4,194 1,256 252 447 2,526 94.6 95.7 97.1 99.6 97.2 97.6 
Hlspanlc . . . . . . . . . . . . . . 49 187 *39 *2 *I3 56 5.1 4.3 *3.O *0.8 *2.6 2.2 

Famllylncome 

Lessthan$15,000. . . . . . . . 167 1,073 452 48 187 975 17.5 24.5 34.9 19.0 40.7 37.6 
$15,000-$34,999 . . . . . . . . 345 1,664 406 96 121 600 36.2 38.0 31.4 38.7 26.3 31.0 
$35,0000 r more . . . . . . . . . 345 1,126 225 57 46 339 36.2 25.7 17.4 22.5 10.0 13.1 

Poverly status 

Inpoverly . . . . . . . . . . . . . 132 434 114 *I5 51 208 13.9 9.9 8.6 *5.9 11.1 8.1 
Notin poverty . . . . . . . . . . 784 3,647 1,052 199 327 2,04S 62.3 83.2 61.3 78.7 71.1 79.3 

Education 

Leasthan12 years , . . . . . . 96 1,080 504 71 233 1,106 10.1 24.6 36.9 28.1 50.7 42.6 
12yeara . . . . . . . . . . . . . . 370 1,733 433 117 141 793 36.8 39.5 33.5 46.2 30.7 30.7 
13yeara ormore . . . . . . . . 485 1,541 356 61 63 667 50.9 35.2 27.5 24.1 18.0 25.8 

Geographic region 

Northeast . . . . . . . . . . . . . 126 683 250 47 466 13.4 15.6 19.3 18.6 20.0 16.0 
Midwest . . . . . . . . . . . . . . 329 1,193 372 64 1% 709 34.5 27.2 28.7 33.2 27.8 27.5 
South . . . . . . . . . . . . . . . . 353 1,528 443 81 156 916 37.0 34.9 34.2 32.0 33.9 35.6 
West . . . . . . . . . . . . . . . . 142 977 229 41 64 469 14.9 22.3 17.7 16.2 18.3 18.9 

Place of rea[dence 

MA. . . . . . . . . . . . . . . . 694 3,165 909 206 350 1,636 72.6 72.2 70.2 81.4 76.1 71.1 
Central icy. . . . . . . . . . . 249 1,225 354 100 159 800 26.1 28.0 27.4 39.5 34.6 31.0 
Outside centralclty. . . . . . 445 1,940 555 106 191 1,036 46.7 44.3 42.9 41.9 41.5 40.1 

Not MSA . . . . . . . . . . . . . . 259 1,217 366 48 110 746 27.2 27.8 29.8 19.0 23.9 28,9 

1[n~l”de~ ~11other raceS, unknown family Incoms, unknown pOVeW status, and unknown education. 

NOTES: Poverty status is determined in the National Health Intefview Survey by family size, number of children, and family income using 19a7 poverty levels defined by the U.S. Sureau of the 

Census, MSA Is metropolitan statistical area. 
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Table 4. Number of selected types of medical device implants and percent distribution by age, sex, and race, according to type and 
location of implank United States, 1988 

Number of 
Age Sex Race 

implants in Under 18 18-44 45-84 65 years 
Type and location of implant thousands Tots? years years years and over Male Female White Black 

Percant distribution 

All artificial joints2. . . . . . . . . . . 1,625 100.0 *0.6 13.0 24.6 61.7 39.9 60.1 92.3 6.2 
Hip joint . . . . . . . . . . . . . . . 816 100.0 *0.5 6.5 26.3 66.7 37.5 62.4 93.5 5.5 

—Knee joint . . . . . . . . . . . . . . 521 100.0 10.9 20.5 66.5 41.6 56.2 68.1 10.0 

All fixation devices2’3. . . . . . . . . 4,890 100.0 3.9 44.3 26.4 23.4 57.2 42.8 91.7 6.6 
Head . . . . . . . . . . . . . . . . . 351 100.0 *4.3 67.8 22.8 *5.4 57.3 42.7 93.2 *4.8 
Torso . . . . . . . . . . . . . . . . . 563 100.0 *5.3 49.6 31.6 13.3 62.7 37.5 92.2 *6.9 
Upperextremity . . . . . . . . . . 646 100.0 *3.7 55.9 25.4 15.0 70.4 29.7 91.6 *5.6 
Lowerextremity . . . . . . . . . . 2,690 100.0 3.0 39.6 27.9 29.4 52.6 47.2 91.1 7.7 
Othersite . . . . . . . . . . . . . . 622 100.0 *6.4 34.4 34.1 25.1 57.9 42.1 93.6 *3.7 

Allsilicone implants2. . . . . . . . . 620 100.0 *0.5 73.1 23.7 *2.9 8.2 91.8 97.6 *0.8 
Breastimplant . . . . . . . . . . . 544 100.0 *0.6 73.0 24.1 *2.6 *2.O 96.0 98.5 -

Shuntorcatheter. . . . . . . . . . . 321 100.0 24.3 24.3 22.1 29.3 50.5 49.2 85.7 *1 2.5 

Dentalimplant . . . . . . . . . . . . . 275 100.0 *2.2 57.8 27.3 *I 2.7 56.4 43.6 93.6 *4.O 

‘Includesall other races. 

21ncludes all and unknown sites.

3Each fixation device ~epreSenIS ~ Single body site, regardlessof the number of pins, screws, platea, wires, rods, clips, or 17aik thst Were used tO hOld Or fsstanit in a fixedlJOs~on.


-: 
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Table 5. Number of artificial joints and percent distribution by length of time in use of current joint, according to selected 
soclodemographic characteristics: United States, 1988 

Number of 
Length of time in use 

joints in Less than 14 5 years 
Characteristic thousands Tots? 1 year years or more 

Percent distribution 

Alljolnts2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,625 100.0 16.6 34.8 46.6 

Age 

Under 45years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222 100.0 �5.6 31.0 63.5 
45–64years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400 100.0 15.8 40.6 43.3 
65years and over . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,003 100.0 19.3 33.3 47.4 

Sex 

Male . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649 100.0 15.6 34.9 
Female . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 976 100.0 17.3 34.6 

Race 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,500 100.0 16.6 
Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

34.7 4s.5 
100 100.0 *15.O *40.O *46.3 

Hispanic origin 

Non-Hispanic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,566 100.0 16.7 
Hispanic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

34.6 
56 100.0 �12.8 ‘34.0 *53.2 

Family income 

Lessthan$15,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . 
$15,000-$34,999 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

562 100.0 13.5 35.6 
513 100.0 19.1 32.1 

$35,0000rmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281 100.0 16.5 37.0 

Poverly status 

In poverty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140 100.0 *7.4 34.7 
Notinpoverly. , .,, . ., .,..,,.,, . . . . . . . . . . . . . 1,320 100.0 17.2 35.2 

Lessthan 12years . . . . . . . . . . . . . . . . . . . . . . . . . . 
12years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
13yearsormore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

645 100.0 19.5 31.2 49.2 
533 100.0 16.0 36.6 47.1 
444 100.0 13.3 37.0 49.8 

Geographic region 

Northeast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3oe 100.0 *11.5 35.1 
Midwest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467 100.0 16.2 32.9 
South . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556 100.0 21.1 33.6 
West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293 100.0 *1 0.9 40.1 

Place of residence 

MA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,150 100.0 14.1 34.1 
Centrality. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421 100.0 11.9 33.1 
Outsldecentral city . . . . . . . . . . . . . . . . . . . . . . . . . 730 100.0 15.2 34.7 

NotMSA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474 100.0 22.6 36.5 

‘Excludes artificial joinls with unknown length of time in use.

ZlncludesSII~thsrracss, unknown family income, unknown poverty status, and unknown edu=tion.


NOTES: Povsrty status Is detsrmlned In the National Health Interview Survey by family size, number of childrsn, and family income using 1987 poverty Ievela defined by the U.S. Bureau of the 

Census. MSA Is metropolitan statistical area. 
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Table 6. Number of fixation devices and percent distribution by length of time in use of current device, according to selected 
sociodemographic characteristics: United States, 1988 

Number of 
Length of t;me in use 

devices in Less than 1-4 5 years 
Characteristic thousands Total 1 year years or more 

Percent distribution 

Alldevicesz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.890 100.0 12.9 24.9 62.2 

Age 

Under 18years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193 100.0 30.8 43.4 25.3 
lB-44years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,166 100.0 12.6 23.6 63.8 
45-64years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,386 100.0 10.3 21.8 67.8 
65yearsandover . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,142 100.0 13.4 27.9 56.7 

Sex 

Male . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,799 100.0 11.3 22.7 68.0 
Female . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,092 100.0 15.0 27.6 57.2 

Race 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,486 100.0 13.1 25.0 62.0 
Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 322 100.0 *1O.8 21.2 68.1 

Hispanic origin 

Non-Hispanic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,663 100.0 12.9 25.3 61.8 
Hispanic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208 100.0 *13.2 *1 6.3 70.5 

Family income 

Lessthan$15,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,220 100.0 12.1 25.7 62.3 

$15,000-$34,999 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,870 100.0 12.6 23.8 63.5 

$35,0000rmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,208 100.0 10.8 27.1 62.1 

Poverty status 

In poverty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487 100.0 13.6 28.9 57.5 
Notin poverty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,057 100.0 12.2 24.7 63.0 

Education 

Lessthan 12years . . . . . . . . . . . . . . . . . . . . . . . . . . 1,206 100.0 14.7 23.9 61.4 
12years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,942 100.0 13.6 25.3 61.1 
13yearsormore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,710 100.0 10.9 25.4 63.7 

Geographic region 

Northeast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 777 100.0 18.3 26.2 55.5 
Midwest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,340 100.0 10.5 27.2 62.3 
South . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,660 100.0 13.7 22.1 64.3 
West .,.....,........,,. . . . . . . . . . . . . . . . . 1,093 100.0 10.8 25.7 63,5 

Place of residence 

MA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,534 100.0 13.0 25.3 61.7 
Centrality. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,367 100.0 12.8 25.9 61.4 
Outsidecentralcity . . . . . . . . . . . . . . . . . . . . . . . . . 2,148 100.0 13.2 24.9 61.9 

NotMSA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,356 100.0 12.7 24.0 63.4 

‘Excludes fixation devices with unknown length of time in use.

‘lnc]”de~ ~11other races, unknown family income, unknown pOVerty StatUS, and unknown education.


NOTES: Number of fixation devices refereto the number of body sites containing tha devicss, such as pins, scrawa, platea, wirea, or reds, that ware implanted. [t is not tha actual number of euch

devices implanted inapaticular body pati. Pove~status isdetermined inthe National Health lntewiew Suweyby fmilyslze, number ofcKldren, and fami~ income using 19a7 poverty levels


defined by the U.S. Bureau of the Census. MSA is metropolitan statistical area.


*.. ,. ..- ‘. 
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Table 7. Number of artificial heart valves and percent distribution by length of time in use of current valve, according to selected 
sociodemographic characteristics: United States, 1988 

Length of time/n use 
Number of 
va/ves in Less than 1-4 5 years 

Characteristic thousands Tots? 1 year years or more 

Allvalves2, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Age 

Under45years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
45-64years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
65yearsandover, . . . . . . . . . . . . . . . . . . . . . . . . . . 

Sex 

Male . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Female . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Race 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Hlspanlc origin 

Non-Hlspanlc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Hispanic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Famllyincome 

Lcssthan$15,000, . . . . . . . . . . . . . . . . . . . . . . . . . . 
$15,000-$34,999! . . . . . . . . ...!. . . . . . . . . . . . . . . 
$35,0000rmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Poverty status 

Inpoverty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Notln poverty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Lessthan 12years, . . . . . . . . . . . . . . . . . . . . . . . . . 
12years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
13yearsormore. ..,,...,,.. . . . . . . . . . . . . . . . . 

Geographic region 

Northeast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Midwest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
South . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Place of residence 

MA., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Centrality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Oulsidecentral city . . . . . . . . . . . . . . . . . . . . . . . . . 

NotMSA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

‘Excludes artiiclal heart valveawith unknown length of time In use. 

Percent distribution 

279 100.0 *1 0.3 36.0 53.6 

41 100.0 *I 8.9 *54.1 *27.O 
100.0 *4.O *39.4 56.6 

1: 100.0 *I 2.8 28.0 59.2 

146 100.0 �5.9 39.7 55.1 
133 100.0 �16.0 *32.8 52.0 

249 100.0 *9. 1 35.5 55.4 
*28 100.0 ‘25.0 �35.7 *42.9 

277 100.0 �10.4 35.8 53.8 
�2 100.0 — *1 00.0 — 

55 100.0 *11.8 *33.3 *56.9 
102 100.0 *7.O *37.O 56.0 
66 100.0 �40.O *60.O 

*21 100.0 �10.5 *26.3 *63.2 
215 100.0 *5.9 36.9 56.7 

66 100.0 *12.2 *35.4 52.4 
123 100.0 *12.O *29. 1 59.8 

67 100.0 *3.4 *50.O *46.6 

49 100.0 *1 0.6 *25.5 *63.8 
96 100.0 *6.5 *38.O 55.4 
87 100.0 *1 6.0 *42.O *42.O 
48 100.0 *9.5 *33.3 *57.1 

228 100.0 *10.4 38.2 51.4 
109 100.0 *10.1 *40.4 48.5 
119 100.0 *9.7 36.3 54.0 
51 100.0 �12.2 *26.5 *63.3 

21nclude~aIl ~lher races, unknown family income, unknown poverty status, and unknown educstion. 

NOTES Poverty status Is determined in the National Health Interview Survey by family size, number of children, and family income using 1987 poverty levels defined by the U.S. Bureau of the 
Census. MSA is metropolitan statistical ares. 

. . . ,’ 
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Table 8. Number of pacemakers and percent distribution by length of time in use of current pacemaker, according to selected 
sociodemographic characteristics: United States, 1988 

Length of time in use 
Number of 

pacemakers Less than 1-4 5 years 

Characteristic in thousands Total’ 1 year years or more 

Percent distribution 

Allpacemakers2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 460 100.0 16.3 45.9 38.0 

Age 

Under65years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 100.0 *1 4.5 *47 .9 *41 .9 
65-74years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113 100.0 *20.2 49.5 *30.3 
75yearsand over . . . . . . . . . . . . . . . . . . . . . . . . . . . 266 100.0 14.9 44.9 39.9 

Sex 

Male . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232 100.0 16.7 48.9 32.4 
Female . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228 100.0 *1 3.5 42.6 43.7 

Race 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431 100.0 15.6 46.2 38.5 
Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *24 100.0 *34.6 *34.6 *30.4 

Hispanic origin 

Non-Hispanic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447 100.0 16.9 45.0 36.3 
—Hispanic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *I3 100.0 *7I .2 *26.6 

Family income 

Lessthan$15,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . 187 100.0 �I 8.0 47.5 34.4 
$15,000-$34,999 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121 100.0 *12.7 42.4 44.1 
$35,0000rmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 100.0 *1 7.4 �47.6 �34.6 

Poverly status 
In povetly . . . . . . . . . . ...<.. . . . . . . . . . . . . . . . . 51 100.0 *29.4 *62.7 *7.6 
Notinpoverly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327 100.0 13.2 43.6 42.9 

Education 

Lessthan 12years . . . . . . . . . . . . . . . . . . . . . . . . . . 233 100.0 *11 .4 44.3 43.9 
12years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141 100.0 *20.4 46.7 33.6 
13yearsormore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 100.0 *22.8 *48.1 �30.4 

Geographic region 

Northeast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 100.0 *1 0.3 *46.O *43.7 
Midwest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128 100.0 �2I .4 43.7 34.9 
South . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156 100.0 *1 6.3 47.1 36.6 
West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 100.0 *14.8 *46.9 *36.3 

Place of residence 

MSA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350 100.0 14.0 47.4 38.3 
Centrality. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 100.0 *1 3.8 48.4 37.7 
Outsidecentralcify . . . . . . . . . . . . . . . . . . . . . . . . . 191 100.0 *1 4.2 46.4 39.3 

NotMSA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110 100.0 *22.9 40.0 *36.2 

1~~lude~ pacemakers with unknown length of time in use. 

‘Includes all other races, unknown family income, unknown poverly status, and unknown education. 

NOTES. Pove@status isdetemined inthe National Heal~lntewiw Suweybyfami& stie, number ofcWldren, and fmilyincome using 1987 poverty levels defined bythe U.S. Bureau of the 

Census. MSA is metropolitan statistical area. 
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Table 9. Number of intraocular lens implants and percent distribution by length of time in use of current implant, according to selected 
sociodemographic characteristics: United States, 1988 

Length of time in use 
Number of 

lens implants Less than 1-4 5 yeara 

Chamcteristic in thousands Totet 1 year years or more 

Percent distribution 

Alllens implants2. . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,765 100.0 22.3 54.8 22.9 

Age 

Under 65years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 703 100.0 25.6 54.2 20.0 
65-74 years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,193 100.0 24.4 50.1 25.5 
75years and over . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,869 100.0 19.6 56.0 22.3 

Sex 

Male. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,415 100.0 21.6 53.8 24.8 
Female . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,349 100.0 22.7 55.5 21.8 

Race 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,599 100.0 21.6 55.1 23.3 
Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131 100.0 44.0 42.4 *12.8 

Hispanic origin 

Non-Hispanic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,675 100.0 22.4 54.9 22.7 
Hispanic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 100.0 *18.5 51.9 �29.6 

Family income 

Lessthan$15,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,432 100.0 20.0 56.6 23.4 

$16,000-$34,999 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,157 100.0 24.7 53.2 22.1 
$35,0000rmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486 100.0 22.9 57.0 20.0 

Poverty status 

Inpoverty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302 100.0 20.2 54.6 25.5 
Notlnpoverty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.987 100.0 22.6 55.2 22.2 

Education 

Lessthan 12years . . . . . . . . . . . . . . . . . . . . . . . . . . 1,621 100.0 21.4 55.9 22.6 
12yeare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,164 100.0 21.1 53.1 25.6 
13yearsormore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 957 100.0 24.6 55.6 19.8 

Geographic region 

Northeast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646 100.0 22.4 57.9 19.5 
Midwest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,049 100.0 22.5 51.2 26.3 
South, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,334 100.0 24.4 54.8 20.8 
West, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 736 100.0 18.0 57.2 24.6 

Place of residence 

MA,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,687 100.0 21.8 56.4 21.8 
Centrality. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,185 100.0 21.1 55.1 23.8 
Outsldecentralcity . . . . . . . . . . . . . . . . . . . . . . . . . 1,501 100.0 22.3 57.4 20.3 

NotMSA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,078 100.0 23.5 51.0 25.5 

i ~c,ude~ lens jmplants with unknown length of time in use. 

‘+ncludes ~11~iher races, unknown family income, unknown poverly status, and unknown edu=tion. 

NOTESFoveriystatusIs determinedin the National Health Intetvlew Stnvey by family size, number of children, and family income using 1987 poverty levels defined by the U.S. 8ureau of the 

Ceneus.M3AIsmetropolitanstafiatlcslares. 
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Table 10. Number of ear vent tubes and percent distribution by length of time in use of current implant, according to selected 
sociodemographic characteristics: United States, 1988 

Length of time in use 
Number of ear 

vent tubes in Less than 1-4 5 years 
Characteristic thousands Tota~ 1 year years or more 

Allearvent tubes2 . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Age 

Under 3years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3–5years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-17years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
18years and over . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Sex 

Male . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Female . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Race 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Hispanic origin 

Non-Hispanic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Hispanic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Family income 

Lessthan$15,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . 
$15,000-$34,999 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
$35,0000rmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Poverty status 

In poverfy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Notin poverty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Education 

Lessthan 12years, . . . . . . . . . . . . . . . . . . . . . . . . . 
12years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
13yearsormore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Geographic region 

Northeast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Midwest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
South . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Place of residence 

MSA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Central icy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Outsidecentralcity . . . . . . . . . . . . . . . . . . . . . . . . . 

NotMSA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1~clude~ ear vent tube implanta with unknown len@hOftime ‘n ‘se. 

Percent distribution 

1,494 100.0 44.9 46.0 9.0 

365 100.0 65.9 33.8 
404 100.0 45.6 54.4 
517 100.0 35.6 53.1 11.4 
188 100.0 28.0 33.0 36.5 

896 100.0 47.0 45.2 
599 100.0 42.0 47.3 Iti 

1,400 100.0 45.0 46.7 6.3 
69 100.0 *47.5 *34.4 *16.O 

1,413 100.0 45.2 46.3 a.5 
82 100.0 *40.O *41 .3 *17.5 

267 100.0 44.2 42.1 *13.6 
528 100.0 44.2 46.1 9.8 
556 100.0 45.3 50.6 *4.3 

211 100.0 41.3 41.6 *1 7.3 
1,231 100.0 45.5 46.9 7.5 

151 100.0 35.2 50.0 *14.6 
566 100.0 44.3 45.3 10.6 
775 100.0 47.2 45.6 6.9 

196 100.0 34.1 56.1 *9.6 
505 100.0 44.7 43.5 11.8 
568 100.0 51.4 42.6 *6.O 
226 100.0 37.9 51.7 �1O.3 

1,087 100.0 44.0 47.0 8.9 
387 100.0 45.8 43.0 *11 .2 
700 100.0 42.9 49.4 7.7 
408 100.0 47.3 43.5 *9.5 

21n~lude~~11other ~ace~,unknown family income, unknown poverly status, and unknown edu~tion. 

NOTES Poverty stetus is determined in the Netional Heelth Intewiew Surfey by family size, number of children, and family income using 1987 poverty levels defined by the U.S. 8ureau of the 

Census. WA is metropolitan statistical area. 
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Table 11. Percent of selected types of medical device implants never replaced, by selected sociodemographic characteristics: 
United States, 1988 

Artiricia/ 
Ear verrt Fixation Artir7cia/ heart Lens 

Characteristic 

All implants’ . . . . . . . . . . . . . . . . . . . . . . . 

Age 

Under3years . . . . . . . . . . . . . . . . . . . . . . 
3–5years . . . . . . . . . . . . . . . . . . . . . . . . . 
6-17yeara . . . . . . . . . . . . . . . . . . . . . . . . 
18yearsandover . . . . . . . . . . . . . . . . . . . . 

Under18years . . . . . . . . . . . . . . . . . . . . . . 
18-44yeara . . . . . . . . . . . . . . . . . . . . . . . . 
45-64years . . . . . . . . . . . . . . . . . . . . . . . . 
65yearsandover . . . . . . . . . . . . . . . . . . . . 

Under45years . . . . . . . . . . . . . . . . . . . . . . 
45-64years . . . . . . . . . . . . . . . . . . . . . . . . 
65yearsand over . . . . . . . . . . . . . . . . . . . . 

Under65years . . . . . . . . . . . . . . . . . . . . . . 
65-74years . . . . . . . . . . . . . . . . . . . . . . . . 
75yearsandover . . . . . . . . . . . . . . . . . . . . 

Sex 

Male . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Female . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Race 

Whlto . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Hispanic origin

Non-Hispanic . . . . . . . . . . . . . . . . . . . . . . .

Hispanic. . . . . . . . . . . . . . . . . . . . . . . . . .


Family Income 

Lc.ssthan$15,000 . . . . . . . . . . . . . . . . . . . . 
$15,000-$34,999 . . . . . < . . . . ...!. . . . . . 
$35,0000rmore . . . . . . . . . . . . . . . . . . . . . 

Poverty status 

In poverly . . . . . . . . . . . . . . . . . . . . . . . . . 
Notinpoverly . . . . . . . . . . . . . . . . . . . . . . 

Education 

Lessthan 12years . . . . . . . . . . . . . . . . . . . 
12years . . . . . . . . . .. o...... . . . . . . . . 
13yearsormore . . . . . . . . . . . . . . . . . . . . 

Geographic region 

Northeast . . . . . . . . . . . . . . . . . . . . . . . . . 
Midwest . . . . . . . . . . . . . . . . . . . . . . . . . . 
South. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
West . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Place of residence 

MA. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Central ity. . . . . . . . . . . . . . . . . . . . . . . 
Outsidecentralclty . . . . . . . . . . . . . . . . . . 

NotMSA . . . . . . . . . . . . . . . . . . . . . . . . . . 

tube device joint valve Pacemaker imp/arri 

Percent of implants never replaced 

68.7 94.6 92.2 95.3 84.3 99.1 

90.6 . . . . . . . . . . . . . . . 
67.7 . . . . . . . . . . . . . . 
54.7 . . . . . . . . . . . . . . 
64.7 . . . . . . . . . . . . . . . 

. . . 90.6 *1 00.0 . . . . . . . . . 

. . . 93.3 93.1 . . . . . . . . . 

. . . 94.9 90.9 . . . . . . . . . 

. . . 97.2 92.5 . . . . . . . . . 

. . . . . . . . . *92.7 . . . . . . 
,.. . . . . . . 94.9 . . . . . . 
. . . . . . . . . 96.4 . . . . . . 

. . . . . . . . . . . . 87.1 99.1 

. . . . . . . . . . . . 83.2 99.3 

. . . . . . . . . . . . 63.9 9S.8 

66.2 93.7 90.6 97.9 84.5 96.7 
72.6 95.7 93.3 92.5 84.6 99.3 

67.3 94.6 92.8 95.1 84.7 99.2 
87.7 95.6 84.7 *96.4 *83.3 95.9 

67.3 94.5 92.3 95.3 84.3 99.0 
92.4 95.9 8S.5 *1 00.0 *92.3 100.0 

65.3 94.9 91.0 94.3 80.2 98.5 
72.0 93.6 93.5 97.1 87.6 99.8 
67.6 96.0 92.3 98.5 69.1 99.0 

67.3 93.9 91.4 *69.5 �76.5 98.6 
66.7 94.8 92.1 95.8 84.1 99.1 

74.5 95.3 91.9 96.5 85.4 99.0 
67.6 95.2 92.6 94.3 89.4 99.0 
68.3 93.4 92.3 96.9 73.5 99.3 

60.0 94.1 65.4 91.5 76.1 99.2 
64.3 94.7 95.2 92.7 86.7 98.4 
73.6 94.1 93.9 96.6 87.2 99.6 
73.5 95.6 91.1 100.0 84.5 98.6 

6e.4 94.4 91.8 95.6 84.0 98.9 
73.6 95.2 90.3 93.5 82.4 99.0 
65.4 93.9 92.5 97.5 85.3 98.9 
69.5 95.0 93.2 94.1 86.4 99.4 

1lnclude~ ~11other races, unknown family income, unknown poverty status, and unknown edu=tion. 

NOTES:Parcanls exclude Implantawith unknown number of times replaced. Povartya!atus is determined in the Nationel Health InterviewSurvey by family size, number of children, and family income 
using 19a7poverly levels deflnedbythe U.S. eureauoftha Census. MSAismetropolitan statistical area. 
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Table 12. Percent of selected types of medical device implants with 1 problem or more, by selected sociodemographic characteristics: 
United States, 1988 

Type of implan? 

Ear vent Fixation Artificial Lens 
Characteristic tube device joint irrrp/arrt Pacemaker 

Percent of implants with 1 moblem or more 

Allimplants2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.4 33.2 31.6 49.3 26.9 

Age 

Under3years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40.2 . . . . . . . . . . . . 
3-5years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.6 . . . . . . . . . . . . 
&17years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.9 . . . . . . . . . . . . 
18yearsandover . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.6 . . . . . . . . . . . . 
Under18years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.3 *33.3 . . . . . . 
13-44years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36.1 46.6 . . . . . . 
45-64years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.7 32.4 . . . . . . 
65yearsand over . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.1 2e.2 . . . . . . 
Under85years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56.0 *20.7 
65-74years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46.1 *24.3 
75yearsandover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48.6 29.7 

Sex 

Male. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.9 32.9 37.4 48.8 21.6 
Female . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.5 33.7 27.7 49.7 32.5 

Race 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.2 32.9 30.6 49.4 26.4 
Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *43.1 34.9 *40.8 48.1 *19.O 

Hispanic origin 

Non-Hispanic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.6 33.2 31.6 49.3 27.3 
Hispanic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *28.O 33.7 *32.7 *52.8 *15.4 

Familyincome 

Lessthan$15,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.6 42.7 32.9 51.1 30.3 
$15,000-$34,999 . . . . . . . . . . . . . . . . . . . . . . . . . . 31.7 31.6 26.1 45.3 *21 ,9 
$35,0000rmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28.7 27.1 36.8 50.6 *28.2 

Povertyatetus 

Inpoverty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.1 47.6 43.9 51.7 *22.O 
Notinpoverty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.0 31.8 30.2 48.3 27.4 

Education 

Lessthan 12years . . . . . . . . . . . . . . . . . . . . . . . . . . 38.9 37.9 31.0 54.3 25.7 
12years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.4 32.3 32.4 44.5 33.1 
13yearsormore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.8 31.3 31.7 48.6 *2I .1 

Geographic region 
Northeast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.5 32,1 29.1 52.4 *25.3 
Midwest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.1 33.1 26.3 45.5 *24.8 
South . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28.6 34.5 35.5 46.6 *27.1 
West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.1 32.3 32.4 57.1 *30.O 

Place of residence 

MSA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.5 32.8 30.4 48.4 28.0 
Centrality. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.9 34.6 31.4 47.7 27.0 
Outsidecentralcity . . . . . . . . . . . . . . . . . . . . . . . . . 30.1 31.7 29.9 49.0 29.1 

NotMSA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36.6 34.3 34.5 51.5 *24.O 

'Detailed estimates foratificiaI heativalves arenotshown becauae dataare smtisticallyunreiable asaresuk ofsmall cell size. ~apercent ofallatificial heanvahe lmplantswithl problem or

more is 19.5.

%xcludas implants with unknown problems experienced. Includes all othar races, unknown family incoma, unknown poverty status, and unknown education.


NOTES Povarty status is determined in tha National Health Interviaw Survey by family size, number of children, and family income using 1987 poverty levels defined by the U.S. Bureau of the

Census. MSA is metropolitan statistical area.
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Table 13. Number and percent distribution of selected types of medical device implants by 
reason for original implant United States, 1988 

Number of Percent 
Type of implant and reason implants distribution 

for original implant in thousands of implants 

Artificial joint 

Total implants’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,625 100.0 

Arthrltisz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 778 47.9 
Osteoarthritis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246 15.1 
Rheumatoldarthrltis . . . . . . . . . . . . . . . . . . . . . . . 190 11.7 

Injury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 460 26.3 
Pain . . . . . . . . . . . . . . . ...<... . . . . . . . . . . . . . 135 8.3 
Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373 23.0 

Fixation device 

Total implants’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,690 100.0 

Injury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,362 68.8 
Deformity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275 5.6 
Cancer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *39 *0.8 
Infcct[on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *2I *0.4 
Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,140 23.3 

Intraocular lens implant 

Total Implants’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,765 100.0 

Cataract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,552 94.3 
Injury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �26 �0.7 
Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166 4.4 

Ear vent tube 

Tctal implants’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,494 100.0 

Infection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,057 70.7 
Injury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *4 *0.3 
Olhcr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474 31.7 

Dental implant 

Toklimplant.s ’, . . . . . . . . . . . . . . . . . . . . . . . . . . 275 100.0 

Injury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 24.4 
Infection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *15 *5.5 
Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194 70.5 

‘includes unknown reason.

21ncludessII srlhritis, specified and unspecified.


NOTE Percenls may total more than 100.0 because some devices are implanted for multiple reasons.
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Table 14. Total number ofpersons andnumber ofpersonswithl medical device implant ormore, andpercent distribution byactivity 
limitation and respondent-assessed health status, according to type of implant and age: United States, 1988 

Type of implant 

Persons Artificial 
Age, activity limitation, and All with 1 implant Fixation Lens Artificial heart 

respondent-assessed health status persons or more’ device implant joint Pacemaker valve 

Number in thousands 

Alleges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240,890 11,051 4,382 2,582 1,294 460 253 

Under 65years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 212.207 6,617 3,369 502 490 62 121 
65years and over . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,434 1,013 2,080 S04 398 132 

All ages Percent distribution 

Activity limitation: 
All persons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Nolimitation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86.3 56.4 56.5 56.3 39.6 38.0 34.0 
Limitation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.7 43.6 43.4 43.7 60.5 62.0 66.0 

Majoractivity . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.4 30.2 31.7 25.6 42.0 40.0 47.6 
Otheractivities . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 13.3 11.7 18,1 16.5 21.7 16.2 

Respondent-asseased health status 
All personsz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Excellenttogood . . . . . . . . . . . . . . . . . . . . . . . . . . 90.0 72.S 77.0 66.5 63.0 49.2 59.7 
Fairorpoor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0 27.2 23.0 33.6 37.0 50.8 40.3 

Under 65 years 

Activity limitation: 
All persons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
No limitation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69.4 61 .S 61.2 56.6 38.S *35.5 *25.6 
Limitation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.6 38.2 3s.8 41.2 61.4 *64.5 74.4 

Majoractivity . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.7 29.2 29.0 33.5 49.4 *50.O 61.2 
Otheractivities . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 9.0 9.8 *7.6 12.0 *14.5 *13.2 

Respondent-assessed health status: 
A[lpersons2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Excellenttogood . . . . . . . . . . . . . . . . . . . . . . . . . . 92.7 79.6 81.0 73.5 66.2 *51 .6 58.7 
Fairorpoor, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.3 20.4 19.0 26.7 34.0 *48.4 41.3 

65 years and over 

Activity limitation: 
All persons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Nolimitation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.0 46.4 41.1 55.8 40.0 38.4 40.9 
Limitation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37.0 51.6 58.9 44.2 60.0 61.6 59.1 

Majoractivity . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.6 31.9 40,7 23.6 37.6 38.7 35.6 
Otheractivities . . . . . . . . . . . . . . . . . . . . . . . . . . 14.4 19.7 18.3 20.6 22.4 22.9 *23.5 

Respondent-assessed health status: 
All persons2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Excellenttogood . . . . . . . . . . . . . . . . . . . . . . . . . . 70.6 62.7 63.7 64.8 61.2 46.9 61.4 
Fairorpoor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.4 37.3 36.3 35.2 38.9 51.1 39.4 

‘ Includss all typas of Implants reported, such as artificial joints, fixation devices, artificialheart valves, intraocular lena implants, pacemaker, ear vent tubes, infusion pumps, dsntal Implants, sill­

cone implants, and artificial arteries, ligaments, and veins,

*~c[udes persons with unknown respondent-asseased health status.
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Table 15. Number of persons by selected soclodemographic characteristics: 
United States, 1988 

Number of persons 
Characteristic in thousands 

Total’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240,890 

Age 

Under18years . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63,569 

Undm’3years . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,122 

3–5years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,826 

6-17years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41,621 

l&44years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103,088 

45-64years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45,573 

65yearsand over . . . . . . . . . . . . . . . . . . . . . . . . . . 28,883 

65-74years . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,565 

75yearsand over . . . . . . . . . . . . . . . . . . . . . . . . 11,118 

18yearsand over . . . . . . . . . . . . . . . . . . . . . . . . . . 177,320 

Under45years . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166,635 

Under65years . . . . . . . . . . . . . . . . . . . . . . . . . . . . 212,207 

Sex 

Male . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116,657 

Fcmalo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124,232 

Race 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203,258 

Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,382 

Hispanic origin 

Non-Hispanic. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221,366 

Hispanic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,504 

Family income 

Lcssthan$15,000 . . . . . . . . . . . . . . . . . . . . . . . . . . 47,514 
62,664$15,000-$34,999 . . . . . . . . . . . . . . . . . . . . . . . . . . 

$35,0000rmora . . . . . . . . . . . . . . . . . . . . . . . . . . . 74,869 

Poverty status 

In poverty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,017 

Not[n poverty . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195,466 

Educationz 

Lcssthan 12years . . . . . . . . . . . . . . . . . . . . . . . . . 39,502 

12ycars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66,301 

13ycarsormore . . . . ..l . . . . . . . . . . . . . . . . . . . 67,872 

Geographlcregion 

Northeast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49,271 

Midwest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59,543 

South . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82,278 

wc?s t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49,797 

Place of residence 

MA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166,222 

Centrality. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74,860 

Outsldecentralclty . . . . . . . . . . . . . . . . . . . . . . . . 111,362 

NotMSA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54,668 

1Includes ~11other races, unknown family Income, unknown pOVeWstatus, and unknown edu=~on. 

2Persons 18 yeara and over. 

NOTES.Povertystatus ISdetermined In the National Health lntarview Survey by family size, number of children, and family Income 
uslng1987poveW leveladefinad bythe U.S. Bureau of the Census. MSAismetropolitan statistical area. 
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Technical notes 

Source and description of data 

This report contains data from the 
1988 National Health Interview Survey 
(NHIS). NHIS is a continuing 
cross-sectional nationwide survey of 
the civilian noninstitutionalized 
population. Each week a probability 
sample of households in the United 
States is interviewed by personnel of 
the U.S. Bureau of the Census. 
Interviewers obtain information about 
the health and other characteristics of 
each household member included in 
the NHIS sample. 

NHIS consists of two parts: (a) a 
basic health questionnaire that 
remains the same each year and is 
completed for every household 
member and (b) special topics 
questionnaires that vary from year to 
year, some of which maybe completed 
only for selected persons in each 
family. In 1988, the special topics 
included medical device implants, 
alcohol, occupational health, child 
health, and acquired 
immunodeficiency syndrome (AIDS) 
knowledge and attitudes. These data 
sets can be linked to provide 
additional sources for analysis. 

The total interviewed sample for 
1988 for the basic health questionnaire 
consisted of 47,485 households 
containing 122,310individuals. The 
total response rate for the basic 
questionnaire was 95 percent, or 
5-percent nonresponse, Although all 
households in the NHIS sample were 
eligible to receive the Medical Device 
Implant (MDI) Survey questionnaire, 
an additional 3 percent of interviewed 
households did not complete the MDI 
Survey questionnaire. 

The MDI Survey family-style 
questions were administered to the 
NH.IS household respondent, and, in 
most cases, the person with the 
medical device responded to the 
detailed questions about each reported 
implant. The family-style questions on 
medical device implants were used to 
identify whether any family members 
had any of the following implants: 
artificial joints; surgically inserted pins, 
screws, nails, wires, rods, or plates; 

artificial heart valves; intraocular 
lenses; silicone implants; pacemaker% 
ear vent tubes; infusion pumps; brain 
or spinal column shunts; any other 
type of surgically inserted shunt or 
catheteq or any other kind of 
surgically inserted medical device, 
such as artificial arteries and veins, 
ligaments, and dental implants. 

For each device reported, 
additional information was obtained, 
including (but not limited to) date of 
implantation, reason for implant, 
status as an original or replacement 
implant, number of replacements, and 
any problems or complications 
experienced with the current implant, 
such as infection or pain. 

The MDI Survey questionnaire 
underwent a number of major 
modifications during its development. 
One of the changes was based on 
findings from the pretest of the 
proposed 1988 NHIS questionnaire, 
conducted in Seattle, Washington, in 
June 1987. Pretest results showed that 
a disproportionately large number of 
fixation devices were being reported 
for the family-style question about 
“other” types of medical devices. 
Although a specific set of questions 
had not been planned for this type of 
medical device, following the pretest a 
separate section for fixation devices 
was developed. 

These and subsequent changes 
affected the date that the MDI Survey 
questionnaire was implemented by 
NHIS. Only the initial MDI Survey 
family-style questions were finalized in 
time for their use at the beginning of 
calendar year 1988. As a result, 
detailed information about specific 
medical devices reported in NHIS in 
January and February was 
subsequently obtained by followup 
telephone interview. The complete 
MDI Survey questionnaire was 
implemented in March 1988 and 
remained a part of NHIS throughout 
the year. 

Sampling errors 

Because estimates shown in this 
report are based on a sample of the 
population rather than on the entire 
population, they are subject to 

sampling error. When an estimate or 
the numerator or denominator of a 
percent is small, the sampling error 
may be relatively high. In addition, 
the complex sample design of NHIS 
has the effect of making the sampling 
errors larger than they would be had 
a simple random sample of equal size 
been used. 

Approximate standard errors of 
the estimated percents in table 1 of 
this report may be calculated by using 
the formula 

SE(p) ‘p ~0.0000307 -1-3,640/!x 

where p is the estimated percent and 
x =py/100 withy = the population 
denominator. 

Approximate standard errors of 
the estimated numbers (x) in tables 2, 
3, 14, and 15 (except for age, sex, and 
race for all persons when the 
standard error is assumed to be 0.0) 
may be calculated using the formula 

SE(X) = @3000307( X)2-I-3,640(x 

Approximate standard errors of 
the estimated percents in tables 2,3, 
and 14 maybe calculated using the 
formula 

SE(p) = )(loo–p) 
Y 

where p is the estimated percent and 
y is the population denominator. 

Approximate standard errors of 
the estimated numbers (X) in tables 
4-10 and 13 maybe calculated by 
using the formula 

where X is the number of implants 
and x is the number of persons with 
the specific type of implant, as found 
in table 3 (not the actual number of 
imphmts, as shown in these tables). 
For example, it is estimated that 
1,625,000 artificial joints have been 
implanted (table 5). Using this 
formula, the standard error for the 
estimated number is 

1,625,000 .0000307+ ~~:;:oo

>?


= 87,000 



Advance Data No. 191 � Februarv 26.1991 23 

(NOTE: The number of implants may 
be used as the population 
denominator (x) for those few types 
of implants for which the estimated 
number of persons with a device is 
not provided in this report —for 
example, dental implants.) 

Approximate standard errors of 
the estimated percents (P) of 
implants in tables 4-13 maybe 
calculated by using the formula 

SE(P) = 3,640(P)(100– P) 
d Y 

where P is the estimated percent and 
y is the population denominator, 
which in this case is the total number 
of persons with that particular type of 
implant (as found in table 3). For 
example, it is estimated that 
48.6 percent of all artificial joints 
have been implanted for 5 years or 
more (table 5). Using this formula, 
the standard error for the estimated 
pcrccnt is 

(NOTE: The number of implants may 
be used as the population 
denominator (y) for those few types 
of implants for which the estimated 
number of persons with a device is 
not provided in this report —for 
example, dental implants.) 

If.vl and Xzare two estimates, then 
tlw approximate standard error of the 
difference (xl –X2) can be computed 
m follows: 

xsE%)2+sJ3xz2—~s~% Sti(J
where SE(XJ and SE(X2) are 
computed using the appropriate 
formulas previously presented in this 
section and r is the correlation 
coefficient between xl and X2 

Assuming r = 0.0 will result in an 
accurate standard error if the two 

estimates are actually uncorrelated 
and will result in an overestimate of 
the standard error if the correlation is 
positive or an underestimate if the 
correlation is negative. 

In this report, unless otherwise 
noted, a difference was considered 
statistically significant at the 5-percent 
level if the difference (xl –X2) was at 
least twice as large as its standard 
error. 

Definitions of terms 

Medical device implant –Defined 
for the MDI Survey questionnaire as a 
device that is surgically implanted in 
the body by a physician or other 
health care provider to replace a body 
part or function and cannot be 
removed by the recipient. Excluded 
were removable limb protheses; 
silicone injections; organ transplants, 
such as comeal transplants; natural 
bone, artery, and vein transplants; 
intrauterine devices (IUD’s); and 
regular dentures, btidges, fillings, 
sealants, and other forms of dental 
work. 

Artificial joint –A mechanical 
substitute for a diseased or painful 
joint in the body. 

Fixation device –A medical device 
that is surgically placed in the body to 
hold or fasten a body part in a fixed 
position, such as screws, pins, nails, 
plates, clips, or wires. 

Intraocular lens implant –An 
artificial lens that is surgically 
implanted in the eye. 

Pacemaker–A medical device that 
is implanted in the body to regulate 
heart rhythm. 

Artificial heart valve –A substitute 
valve that controls the flow of blood 
through the heart and/or aorta. 

Ear vent tube –A tube that is 
placed in the ear drum (tympanic 
membrane) to create a passageway 
between the middle and outer ear. 

Silicone implant –An implant of 
material used to enhance form or 
function of selected body sites; for 
example, breast or chin enlargements. 
Silicone injections are not included. 

Catheter or shunt –A flexible tube 
implanted in the body for the 
introduction or withdrawal of fluids. 

Dental implant –An artificial 
device or material used to promote 
bone regeneration around the teeth 
and jaws or to support a dental 
prosthesis. Root canals, sealants, 
fillings, crowns, and bridges are not 
considered dental implants. 

Other ypes of medical 
devices –Include artificial blood 
vessels (manmade tubes or ducts used 
to carry blood in the body), artificial 
ligaments (substitutes used to connect 
bones and strengthen joints), artificial 
urinary sphincters (substitutes that aid 
the control of urine flow), and infusion 
pumps (mechanical pumps, fully or 
partially implanted, that introduce 
chemotherapeutic fluids into the 
body). 

Related documentation 

More detailed discussion of the 
sample design, estimating procedures, 
procedures for estimating standard 
errors, nonsampling errors, and 
definitions of other sociodemographic 
terms used in this report have been 
published in Vital and Health Statistics, 
Series 10, nos. 160 and 173; Series 1, 
no. 18; and Series 2, no. 110 (20, 17, 
21, and 22, respectively). 

A public use data file based on 
the 1988 MDI Survey questionnaire 
was released in April 1990, 
Information regarding the purchase of 
the public use tape may be obtained 
by writing the Division of Health 
Interview Statistics, National Center 
for Health Statistics, 6525 Belcrest 
Road, Hyattsville, Maryland 20782. 
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Symbols 

- - - Data not available 

. . . Category not applicable 

Quantity zero 

0.0	 Quantity more than zero but less 
than 0.05 

z	 Quantity more than zero but less 
than 500 where numbers are 
rounded to thousands 

* Figure does not meet standard of 
reliability or precision 

#	 Figure suppressed to comply with 
co-nfidenti”alityrequirements -
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