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Abstract: We compared 49 homeless female-headed families
with 81 housed female-headed families in Boston. Most housed
families were living in public or private subsidized housing. In both
groups the mothers were poor, currently single, had little work
experience, and had been on welfare for long periods. Many of their
children had serious developmental and emotional problems. Home-
less mothers had more frequently been abused as children and
battered as adults and their support networks were fragmented; the
housed mothers had female relatives and extended family living
nearby whom they saw often. The frequency of drug, alcohol, and
serious psychiatric problems was greater among the homeless
mothers.

Introduction
In the last several years, homelessness has become part

of the life experience of growing numbers of American
women and children. Homeless families, generally headed by
women, may account for one-third of the estimated homeless
population of 2.5 million people, and are the fastest growing
subgroup. 1,2

Despite the magnitude and seriousness of the problem of
family homelessness, little is known about its antecedents,
course, and consequences. Researchers have described se-
rious unmet medical needs 36 and emotional problems"-' of
homeless families, but no systematic comparison ofhomeless
and housed families has been carried out. This report de-
scribes a sample of homeless and housed families from
Boston, Massachusetts; the major purpose was to identify
some of the unique correlates of family homelessness.

Methods
Subjects

Homeless Families-Eligible subjects were all members
of homeless families (at least one parent with at least one
minor child, or a pregnant woman) residing in family shelters
in Boston from April to July 1985. Families in shelters for
battered women, in facilities serving specialized populations
(e.g., teenage mothers), and in facilities housing fewer than
three families were not eligible.

We were able to arrange access to six of eight family
shelters. Members of 50 homeless families with 90 children
out of a possible 64 families with 105 children were inter-
viewed. One family, headed by a married couple, was
excluded, leaving 49 female-headed families with 86 children.
Nonparticipating families were similar to participants in
terms of age, gender, and ethnicity of the parent, the length
of stay at the shelter, family size, and the children's ages and
gender.
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The homeless mothers may have been more vulnerable to the
current housing shortage because they lacked support in time of
need. This, in turn, may have been due to their history of family
violence. Psychiatric disabilities may have been another contributing
factor in the minority ofhomeless women. The notion that a "culture
of poverty" accounts for homelessness was not supported by the
data since the homeless were less likely to have grown up in families
on welfare. The data suggest that solutions to family homelessness
in the current housing market require an increase in the supply of
decent affordable housing, income maintenance, and assistance from
social welfare agencies focused on rebuilding supportive relation-
ships. (Am J Public Health 1988; 78:783-788.)

The sample most likely underrepresented Hispanics
since we were unable to arrange access to one shelter that
houses Hispanic families primarily. Homeless families with
serious behavioral or emotional problems also may have been
underrepresented since the larger shelters turn away approx-
imately 10 to 15 families each week, usually excluding first
those exhibiting behavioral problems.

Housed Families-Since the homeless families were
headed by females, we decided that an appropriate compar-
ison group would consist of Boston families headed by
women who were poor (i.e., likely to be on welfare) but who
were housed. Families sharing apartments as well as primary
tenants were included.

To locate eligible housed families, we used 1980 census
information to identify blocks in Boston with a high preva-
lence of poor families headed by women. These were blocks
with at least 33 per cent of the residents living below the
poverty level and at least 50 per cent of the households
headed by women, and in which there were at least 10 such
households. Twenty-eight such blocks were identified, in 12
census tracts, primarily in Dorchester and Roxbury.

We had planned to frequency-match the ethnic distribu-
tion of the housed families to that of the homeless families (of
which about one-third were White). Once in the field, it
became necessary to modify the study design. The ethnic
distribution of some neighborhoods had -changed since the
1980 census and the number of White families was less than
anticipated. Therefore, we identified additional blocks in
which at least 90 per cent of the households were White, at
least 33 per cent of the residents were living below the
poverty level, at least 43 per cent of the households were
headed by females, and where there were at least 10 such
households. There were eight such blocks, primarily in South
Boston and East Boston.

We had planned to sample the selected blocks randomly
and to obtain participating families from each block in
proportion to the numbers of families on that block. Once in
the field, we found this to be infeasible since in many
instances no one was home. Once it became known that we
were carrying money to pay participating families, safety
considerations prevented us from returning if a family was
not home. We therefore knocked on consecutive doors in
each block until the projected numbers of participants had
been enrolled. Among the 820 households approached, there
was no one home at 464, and 238 did not meet the definition
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of a female-headed family. Of 118 eligible female-headed
families, 37 refused to participate and the remaining 81 were
interviewed on weekdays during daylight hours from April to
July 1986, the same months during which data on homeless
families were obtained one year before.
Data Coelection

The data were collected by personal interview of the
mothers and children by a psychiatrist (ELB) or psycholo-
gist. A bodyguard accompanied the interviewers during the
data collection from the housed families. We obtained written
informed consent from the mother to interview all members
of the family. Housed families were offered monetary incen-
tives to participate. Most questions were the same for the
housed and homeless mothers, although some were modified
to account for differences in housing.

Mothers-A semi-structured interview consisting of ap-
proximately 260 questions was administered to each mother
to obtain information on demographic factors; developmental
background including early relationships with caretakers;
family disruptions and patterns of violence; housing, income,
and work histories; nature of relationships; parenting; med-
ical and psychiatric histories; and use of services. In addition,
a structured questionnaire, the Social Support Network
Inventory,'0 was modified and administered. Psychiatric
diagnoses were made by a psychiatrist (ELB) using DSM-III
inclusion and exclusion criteria.1' These diagnoses were
made on the basis of responses to the semi-structured
interview and probes. Although some controversy exists
about the reliability and validity of various DSM-III diag-
noses," the use of such criteria has been reported to enhance
agreement among clinicians and investigators.

Children-The interviewer played with or talked to each
child before administering standardized instruments. The
Denver Developmental Screening Test'2"13 was used to as-
sess children five years of age or younger, and the Children's
Depression Inventory'4 and the Children's Manifest Anxiety
Scale'5 were administered to older children.
Data Analysis

Univariate analyses were carried out in which the
proportion of homeless mothers with a particular character-
istic was compared with the corresponding proportion among
housed mothers. These comparisons were based on those
with known values of a particular factor. Multiple logistic
regression analysis was used to assess the relation of several
factors at once to homelessness.16

In the results described below, the differences cited were
generally present in the two major ethnic groups in the study,
Whites and Blacks.

Results
The Mothers

General Characteristics-As shown in Table 1, the
homeless and housed mothers were similar in terms of age
and ethnic group. Almost all the mothers were currently
single, but a greater proportion of homeless than housed
mothers had been married. The homeless and housed women
became mothers for the first time at similar ages and had
similar numbers of children. Almost all the families were
receiving welfare, and about half of each group had been
receiving aid for dependent children (AFDC) longer than four
years.

Half of the homeless mothers and one-third of the
housed mothers grew up outside the Boston area, and 24 per

TABLE 1-Selected Characteristics of
Families

49 Homeless and 81 Housed

Characteristics Homeless Housed

Age of Mother (years)
Mean 28 29
Range 18 to 49 18 to 58

Mean Age at Birth of First Child 20 19
Mean Number of Children 2.4 2.5
Ethnic Group No. (%) No. (%)
White 16 (33) 26 (32)
Non-White 33 (67) 55 (68)

Marital Status
Single 28 (57) 61 (75)
Divorced/Separated/Widowed 20 (41) 19 (24)
Married 1 (2) 1 (1)

Education*
Less than 12 years 17 (36) 52 (64)
High school graduate 18 (38) 24 (30)
Some college 12 (26) 5 (6)

Employment History
Some work experience 18 (37) 30 (37)
Worked occasionally 12 (24) 13 (16)
Minimal or never worked 19 (39) 38 (47)

Currently Receiving Welfare 47 (96) 81 (100)
Length of Time on Welfare*
<2 years 16 (35) 26 (32)
2-4 years 12 (26) 14 (17)
>4 years 18 (39) 41 (51)

*% of those with known values

cent and 11 per cent, respectively, grew up outside the United
States.

The homeless women reported a higher level of educa-
tional attainment than the housed. Employment histories of
the two groups were similar, with more than half having
worked only occasionally or not at all.

The homeless mothers had moved much more frequently
than the housed mothers. In the previous five years, none of
the homeless mothers had moved less than twice, two-thirds
had moved at least four times, and one-fourth had moved at
least 10 times; in contrast, two-thirds of the housed mothers
had moved once or not at all, 5 per cent had moved at least
four times, and none had moved 10 or more times. In the
previous year alone, the homeless mothers had moved an
average of four times.

The homeless mothers had more frequently lived with a
man or doubled up with friends or relatives and had less
frequently lived independently. Sixty-seven per cent of the
homeless compared to 12 per cent of the housed families had
previously stayed in an emergency shelter or welfare hotel.
Just before the current shelter stay, only 14 per cent of the
homeless were living independently (8 per cent in non-
subsidized apartments, and 6 per cent in subsidized housing),
and 85 per cent were doubled up. By contrast, at the time of
the interview, 72 per cent of housed mothers were living in
public housing or subsidized apartments (of which two-thirds
were in housing projects), 5 per cent in non-subsidized
apartments, and 23 per cent were doubled up.

The Mother's Childhood-The homeless mothers had
less frequently been born into households headed by women
than the housed mothers (29 per cent vs 48 per cent), but by
the time of adolescence about two-thirds of each group were
living in female-headed households.

The fathers of the homeless women were more available
to them in childhood; those men were more frequently the
fathers of the siblings of the now homeless mothers and were
more likely to keep in contact with their daughters than were
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TABLE 2-Supports of 49 Homeles and 81 Housed Mothers

Homeless Housed

Support Named No. (%) No. (%)

Number of Adult Supports
None 11 (22) 2 (2)
1 13 (26) 6 (7)
2 12 (24) 13 (16)
3 13 (26) 60 (74)

Minor Child Named as Support 15 (31) 3 (4)
Type of Adult Support Named (not mutually exclusive)

Mother 12 (24) 49 (60)
Father 5 (10) 8 (10)
Other Family Member* 14 (29) 63 (78)
Spouse/Boyfriend 13 (27) 14 (17)
Friend 15 (31) 28 (35)
Professional 4 (8) 1 (1)

Gender of Adult Supports*t
Male 27 (46) 42 (27)
Female 32 (54) 113 (73)

Frequency of Contact with Adult Supports
Monthly or less 26 (34) 15 (7)
Weekly 24 (32) 57 (27)
Daily 26 (34) 140 (66)

*Members of mother's family excluding mother, father, and spouse/boyfriend
lOher than mother and father

the fathers of the housed women. They also were less likely
(45 per cent vs 69 per cent) to have such problems as
alcoholism, physical illness, mental illness, and poverty.

The mothers of the homeless women had less commonly
received AFDC than mothers of the housed women (30 per
cent vs 58 per cent) while a greater proportion of the mothers
of the homeless women than housed women had worked (70
per cent vs 35 per cent).

Similar proportions ofhomeless (69 per cent) and housed
mothers (57 per cent) reported a major family disruption
(e.g., divorce, death) during childhood; the age at the time of
the first disruption and the nature of the disruption were also
similar.

Having been abused as a child was much more frequent-
ly reported by homeless (17 of41 who were willing to answer)
than by housed mothers (5 per cent).

Current Relationships-When the mothers were asked
to name up to three supports (i.e., people on whom they could
count during times of stress), housed mothers reported many
more supports than the homeless (Table 2): 22 per cent of the
homeless compared with only 2 per cent of the housed
mothers were unable to name any adult supports, while 26 per
cent and 74 per cent, respectively, named three adult sup-
ports. The homeless women less frequently named their
mothers or other family members as supports and more
frequently named a minor child. The housed mothers more
commonly named females among their supports than did the
homeless. In addition, two-thirds of the adult supports of
housed mothers were seen daily compared to one-third of the
homeless supports. These patterns held for women who had
grown up in the Boston area and for those who had not.

Twenty-eight per cent of the housed mothers reported
that one or more family members outside the nuclear family
were living with them, and about half had members of their
extended family living in the same housing project or within
walking distance.

Relationships with Men-The homeless mothers tended
to have had fewer major relationships with men than the
housed women, and this was so within each age group.

TABLE 3-Medlcal and Psychiatric Problems of 49 Homeless and 81
Housed Mothers

Homeless Housed

Problems Identified No. (%) No. (%)

Medical Problems 13 (27) 17 (21)
Substance Abuse 8 (16) 5 (6)

Alcohol 6 4
Drug 5 2

Psychiatric Hospitalization or Diagnosis 13 (27) 8 (10)
Psychiatric hospitalization 4 3
DSM-111, Axis Diagnoses 11 5

Schizophrenia 3 0
Major affective disorder 1 2
Substance abuse 4 1
Mental retardation 3 2

Overall, 14 per cent of the homeless reported no relationships
and 30 per cent described two or more; in contrast, 5 per cent
of the housed women had none and 64 per cent two or more.
About two-thirds of the men with whom the homeless women
had their most recent relationships had poor work histories,
substance abuse problems, battering tendencies, or other
problems, in contrast to one-third of the most recent boy-
friends of the housed mothers.

Forty-one per cent of the homeless mothers willing to
respond described a relationship in which they had been
battered, compared with 20 per cent of the housed mothers.
The homeless mothers tended to escape the relationship by
going to battered women shelters, while most housed moth-
ers turned to close friends for help.

Health/Mental Health Status-About one-fourth of the
housed and homeless mothers reported medical problems
(Table 3). A total of 16 (33 per cent) homeless and 10 (12 per
cent) housed mothers had substance abuse or psychiatric
problems: eight (16 per cent) homeless and five (6 per cent)
housed mothers reported alcohol or drug problems; 13 (27 per
cent) and eight (10 per cent), respectively, were judged to
have psychiatric disability. With regard to the latter, four
homeless and three housed mothers had been hospitalized for
psychiatric reasons; after the interview, 11 homeless and five
housed mothers were assigned DSM-III Axis I diagnoses
indicating the presence of major psychiatric clinical syn-
dromes. These diagnoses did not cluster into any one cate-
gory in either group.

Seven homeless (14 per cent) and seven housed (9 per
cent) mothers had been in jail.

Service Utilization-Overall, the homeless less fre-
quently reported current involvement with a housing or
human service agency (50 per cent vs 75 per cent). Smaller
proportions of homeless mothers than housed mothers were
receiving food stamps (55 per cent vs 83 per cent), WIC
(Women, Infants, and Children Supplemental Food Program)
(33 per cent vs 54 per cent), or housing subsidies (Section 8
or Certificate 707) (28 per cent vs 61 per cent).

The Children
General Characteristics-The mean age of the children,

both the 86 homeless and 134 housed was 6.4 years. Slightly
more than half of each sample were preschoolers, aged 5
years or less. Fifty-four per cent of the homeless children and
39 per cent of the housed children were male.

Three-fourths of the homeless mothers indicated that the
child's father had no relationship at any time with the child
or that the relationship had ended, compared with 44 per cent
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of the housed mothers; fewer homeless than housed mothers
(11 per cent vs 34 per cent) reported that the fathers took
some financial responsibility for the child.

Thirteen (27 per cent) of the 48 homeless mothers willing
to respond on this question were currently under investiga-
tion for neglect or abuse of their children compared to 12 (15
per cent) of 80 housed mothers.

Preschoolers-On the Denver Developmental Screening
Test, 54 per cent of the 48 homeless preschoolers tested
manifested at least one major developmental lag compared to
16 per cent of 75 housed preschoolers.

School-Age Children-On the Children's Depression
Inventory, the mean total score of the 31 homeless children
who completed the test was 10.3 compared to 8.3 for 33
housed children. A cutoff point of 9 indicates the need for
psychiatric evaluation. On the Children's Manifest Anxiety
Scale, 31 per cent of the 29 homeless children tested com-
pared to 9 per cent of 34 housed children had a T-score of 60
or higher, indicating the need for psychiatric referral and
evaluation. According to the mothers, 41 per cent of the
homeless compared to 23 per cent of the housed children
were currently failing or doing below average work in school.

Multivariate Analysis-To assess whether differences
observed in the univariate analyses would persist when
several factors were considered simultaneously, we carried
out multiple logistic regression analyses. On univariate anal-
ysis, history of having been abused as a child or adult and
history of substance abuse or psychiatric difficulties were
positively correlated with homelessness (that is, more prev-
alent among homeless mothers.) Having grown up in a family
on welfare and having three adult supports were inversely
correlated with homelessness (that is, more prevalent among
housed mothers). We included terms for these factors in the
logistic regressions, and also included terms for the mother's
age and race and for having grown up in the greater Boston
area. All of the relationships observed on univariate analysis
persisted in the multivariate analysis. When the analysis was
repeated, this time comparing the homeless to those housed
mothers who had shared apartments or had been homeless,
the results were similar.
Discussion

The present study-the first systematic comparison of
homeless and housed families-has several limitations that
should be borne in mind when interpreting the results. The
interview setting was different for the homeless and housed
mothers, and this may have contributed to differences in
reporting. The sample was small, multiple comparisons were
made, and differences may have arisen by change. There
were problems reaching the target populations of both home-
less and housed families. Not all shelters allowed access to
their homeless clients. In addition, when they were full, the
shelters tended to turn away problem families first; thus, the
sample may underrepresent the most seriously troubled
families. The housed families lived in dangerous crime-ridden
areas. For safety reasons, attempts to contact them were
made only during daylight hours, when many were not home.
As a result, the sample of housed mothers probably over-
represents those who do not havejobs, and these women may
have been more likely to be on welfare for long periods. If
future studies are to overcome problems of selection of
homeless and housed families, they will require a large
investment of money, time, and personnel.

Nationwide most AFDC families stay on welfare for less
than two years. 17 Although only 30 per cent of Massachusetts

families remain on AFDC for more than two years, almost
70% of the housed families in the present study had received
welfare for that long."8 Possibly the housed group was
weighted with long-term welfare recipients because the
sampling scheme required at least 10 eligible housed families
to reside in a sampled block: this might have resulted in
selection of women from housing projects, a group that tends
to be on welfare for long periods. Although the sample may
not be representative of all poor housed families, it does not
appear to overrepresent those who are best off. Rather, it
contains a higher proportion of those persistently poor
families who have difficulty getting off welfare.

Comparisons of other features of the housed women with
published data are problematic. For example, studies from
the 1960s and 1970s indicate that families receiving AFDC
tended to move repeatedly.'9,20 In the present study, the
housed mothers moved infrequently. We are not aware ofany
published data on the characteristics of long-term AFDC
recipients. It is plausible, however, that the low frequency of
moves by housed mothers in the present study is explained
by the severity of the current housing crisis which has made
it necessary for those in public housing and subsidized
apartments to stay there.2' As another example, recent data
indicate that in Massachusetts some 70 per cent of AFDC
families must find housing in the private housing market.22 In
the present study, half of the housed families lived in housing
projects. As noted, whether this is so for long-term AFDC
recipients is not known.

The comparison of homeless and housed mothers re-
vealed some important similarities and striking differences:

* In both groups the mothers were poor, currently
single, had little work experience, and had been on welfare
for long periods.

* Many of their children had serious developmental and
emotional problems.

* A greater proportion ofhomeless than housed mothers
had been born into female-headed families, but by adoles-
cence the proportions were similar.

* A smaller proportion ofhomeless mothers had been on
welfare as children and a greater proportion had had contact
with their fathers.

* Similar proportions of homeless and housed mothers
had suffered major family disruptions during childhood.

* The homeless mothers had much more frequently been
abused as children, and also had been more frequently
battered as adults.

* The support networks of the homeless women were
fragmented and included proportionately more men, while
the housed mothers had frequent contact with their mothers,
other female relatives, and extended family living nearby.

* A greater proportion ofhomeless than housed mothers
had substance abuse or psychiatric problems.

* Despite the scarcity of low-income housing and of
housing subsidies, as well as long waiting lists for public
housing in Boston,22 most housed families were living or had
lived in public housing or in private subsidized housing while
almost none of the homeless had managed this.

* Few housed mothers had histories of homelessness.
By contrast, the homeless families moved often and two-
thirds had previously resided in shelters or welfare hotels.

What differences might explain why the housed mothers
were able to find and retain housing while the homeless were
not? Although luck may contribute to a poor family's ability
to find secure housing, the nature and extent of a family's
support network play an important role in determining
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whether it will need emergency shelter. It has been reported
that poor families headed by women tend to have intercon-
nected kin and non-kin domestic networks comprised pre-
dominantly of women. 19'20 With the current housing crisis, it
is difficult to imagine how poor families can survive in the
community unless they have supports to act as a safety net
during stressful times. For example, a recently evicted poor
mother will generally have the opportunity to double up if she
has a large extended family living nearby or if she has many
close friends. In the present study, the housed families had
such supports. The homeless mothers did not, but we cannot
exclude the possibility that homelessness stressed and weak-
ened their support networks.

What accounts for the fragmented supports of the
homeless women? Certain aspects of the mothers' child-
hoods are unlikely explanations: although more housed than
homeless mothers were born into female-headed families, by
adolescence two-thirds of the families of both groups were
female-headed; major family disruptions during childhood
affected similar proportions, more than half, in each group
and at similar ages. In some ways the homeless mothers had
backgrounds that might be considered more favorable than
those of the housed: during childhood their fathers had more
contact with them and their families were less frequently on
welfare. However, the homeless mothers experienced more
family violence than the housed. In particular, 42 per cent of
homeless mothers willing to respond reported having been
abused as children. This pattern of violence continued into
adult life: about the same proportion of homeless mothers
reported having been abused by their boyfriends or hus-
bands. More homeless than housed mothers were also being
investigated for abuse or neglect of their own children. The
greater frequency offamily violence suffered by the homeless
mothers may explain, in part, their difficulty as adults in
forming and maintaining adequate supportive relationships.

The presence of chronic mental illness has been invoked
to explain homelessness.23'24 In the present study, serious
psychopathology may have affected the ability of homeless
women to find and retain housing or to maintain the support
networks that would assist them. Psychiatric disability can
explain only a small part offamily homelessness in this study,
however, since it affects only a minority of the homeless
women. There might even have been an overestimation ofthe
proportion with severe psychopathology since the investiga-
tor who made the psychiatric diagnoses was not blind to
whether the mother was homeless or housed.

Although chronic mental illness was absent in a majority
of the homeless mothers, this is not to say that they and their
families did not have significant emotional difficulties. In
several respects-such as difficulties in relationships with
family, family violence, the severity of the problems of the
children, and use of services and agencies-they are similar
to the "multi-problem" families first described several de-
cades ago.9'25'26

It has been further suggested that homeless families are
part of a "cutture of poverty'>' with the implication that the
economic and social problems of these families will persist
and become intergenerational.27'28 To the contrary, in the
present study the homeless were less likely to have grown up
on welfare than the housed mothers, and the latter were the
ones who were knowledgeable enough to maintain housing
for themselves and their families and to obtain other benefits,
such as food stamps. Furthermore, the types of emotional
difficulties which affected the homeless mothers may well be

amenable to intervention (e.g., supportive environments such
as transitional housing).29

The present findings must be considered in the context
of the current housing crisis.30 In Massachusetts and other
areas of the country, the supply of low income housing has
been greatly reduced while rents have skyrocketed. Given
these circumstances, the additional problems faced by home-
less mothers of small children make even more difficult the
already daunting task of finding and keeping a place to live
that is affordable on current AFDC benefits. Any solution to
this problem requires a commitment to increasing the supply
of decent, affordable housing and providing adequate income
maintenance. However, without practical help from social
welfare agencies that is focused on rebuilding supportive
relationships, the quality of life will continue to be severely
compromised.
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New Non-Invasive Probe Predicts if Graft Is Needed in Burn Patients

Researchers at the University of California, Irvine Medical Center have demonstrated that a
technique called laser Doppler can predict with better than 90 per cent accuracy which bums should
receive skin grafts and which should be allowed to heal on their own.

Experienced burn doctors and nurses can predict accurately only about 60 per cent of the time
whether a bum will heal, said associate professor of surgery Dr. Kenneth Waxman, who began
pioneering the technique four years ago.

Using the new technique, UCIMC bum specialists base their prognosis of a bum's healing on the
speed of blood flowing through the bum, as determined by Doppler shifting of laser light. One can
experience the Doppler shifting of sound by standing beside a highway and listening to the change in
frequency as a car passes. Sound waves from an approaching car are "squeezed" to produce a higher
frequency sound while those from a departing car are "stretched" and sound lower. The same
phenomenon occurs with light. The speed of blood cells flowing through a burn is measured by the
frequency of reflected laser light returning to the probe's photodetectors.

By carefully observing the progress of more than 50 bums, Waxman and his co-researchers have
been able to refine the predictive accuracy of the laser device. If the non-invasive probe predicts a graft
is needed, the patient is spared about three weeks of useless treatment; a prediction that a burn will heal
avoids unnecessary surgery. "Either way, it saves costs and a lot of suffering," said Waxman.

Since the laser Doppler was first tried in the United States at UCIMC, approximately a dozen other
hospitals have acquired the devices for their bum units. Collaborating on the study with Waxman were
Dr. Bruce Achauer, associate adjunct professor of surgery, and Nancy Lefcourt, UCIMC Burn Unit
nursing specialist.
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