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Abstract
Objectives: Reuniting children with their families after a disaster poses unique challenges. The objective was to
pilot test the ability of a novel image-based tool to assist a parent in identifying a picture of his or her children.

Methods: A previously developed image-based indexing and retrieval tool that employs two advanced
vision search algorithms was used. One algorithm, Feature-Attribute-Matching, extracts facial features
(skin color, eye color, and age) of a photograph and then matches according to parental input. The other
algorithm, User-Feedback, allows parents to choose children on the screen that appear similar to theirs
and then reprioritizes the images in the database. This was piloted in a convenience sample of parent–
child pairs in a pediatric tertiary care hospital. A photograph of each participating child was added to a
preexisting image database. A double-blind randomized crossover trial was performed to measure the
percentage of database reviewed and time using the Feature-Attribute-Matching-plus-User-Feedback
strategy or User-Feedback strategy only. Search results were compared to a theoretical random search.
Afterward, parents completed a survey evaluating satisfaction.

Results: Fifty-one parent–child pairs completed the study. The Feature-Attribute-Matching-plus-User-
Feedback strategy was superior to the User-Feedback strategy in decreasing the percentage of database
reviewed (mean ± SD = 24.1 ± 20.1% vs. 35.6 ± 27.2%; mean difference = �11.5%; 95% confidence
interval [CI] = �21.5% to �1.4%; p = 0.03). Both were superior to the random search (p < 0.001). Time for
both searches was similar despite fewer images reviewed in the Feature-Attribute-Matching-plus-User-
Feedback strategy. Sixty-eight percent of parents were satisfied with the search and 87% felt that this
tool would be very or extremely helpful in a disaster.

Conclusions: This novel image-based reunification system reduced the number of images reviewed
before parents identified their children. This technology could be further developed to assist future family
reunifications in a disaster.
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Natural and manmade disasters are low-probability
but high-impact events that cause a large number
of illnesses or injuries.1 One common feature after

disasters is the separation of children from their families
and the subsequent challenges with family reunification.
Recognizing these difficulties, multiple international and
national organizations, including the World Health Organi-
zation and the National Commission on Children and
Disasters, have advocated for developing more efficient
systems to expedite family reunification.1–7

In response, many voluntary national and nongovern-
mental organizations (including social media) have cre-
ated registries specifically designed to assist in family
reunification. However, these registries may be of lim-
ited use for unaccompanied children (children separated
from their families). Current registries incorporate text-
based indexing and retrieval systems. Depending on the
development of the child, an unaccompanied child may
not be able or may be afraid to state his or her name
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and other identifying information such as close contacts
or addresses. Not all registries have a field to indicate
that the child is separated from his or her family. Fur-
thermore, these sites typically cannot share information
with each other.8,9

In 2007, we proposed a process whereby photo-
graphs of unaccompanied children could be uploaded
into a central database.10 Using advanced vision tech-
nology, facial features from a photograph such as eye,
skin, and hair color would automatically be extracted
and indexed. When parents later described their miss-
ing children, the tool could reprioritize the photographs
to show the “best fit.” Theoretically, this tool would be
able to decrease the work burden of disaster relief
personnel during a time when resources are scarce and
simultaneously provide a method to index photographs
to allow for faster family reunification.

Our primary objective was to assess the performance
of the image-based reunification tool to assist a parent
in identifying a picture of his or her child. Our second-
ary objectives were to assess the concordance of the
tool’s automated facial extraction of eye color, skin
color, and age compared to parents’ responses and to
survey parents’ satisfaction with the tool. To accomplish
this, we piloted the tool in a prospective cohort of
children and their caregivers.

METHODS

Study Design
We performed a double-blind randomized crossover
trial to measure the percentage of database reviewed
and time spent by the parent in using the reunification
tool to assist in identifying a photograph of his or her
child. This trial tested two different search strategies in
the reunification tool: Feature-Attribute-Matching-
plus-User-Feedback and User-Feedback only. These two
different search strategies were then compared to a
theoretical random model and Facial-Attribute-Match-
ing-Only model. The study institution’s Committee on
Clinical Investigation approved the study. Written
informed consent was provided by all participants.

Study Setting and Population
We enrolled a prospective convenience sample of
parent–child pairs over a 3-month period between
November 2010 and January 2011. Participating parent–
child pairs were from one of the following three groups:
emergency department (ED) patients, inpatients, or fam-
ily members of ED staff, all from a single tertiary care
children’s hospital.

We included children ages 0 to 18 years with a
custodial parent. For children in the ED and inpatient, if
the clinical team felt that the child required emergent
medical treatment, the family was not approached.
We excluded families who did not complete the study
protocol, as well as children with congenital facial
anomalies. We enrolled only English-speaking parents.

Development of an Image-based Reunification Tool
The custom–made tool incorporated content-based
image retrieval algorithms and had undergone a
battery of laboratory testing.11 Two advanced vision

search algorithms (Facial-Attribute-Matching and User-
Feedback) and a database of pediatric images were cre-
ated.

Facial-Attribute-Matching Algorithm. From an
uploaded photograph, the Facial-Attribute-Matching
algorithm automatically extracted eye color, skin color,
and age. “Eye color” generated two categories: brown
(light brown, dark brown, and hazel) and blue (blue,
green, and gray). “Skin color” generated two categories:
light and dark. “Age” had four categories: 0 to
12 months, 13 to 23 months, 2 to 4 years, and over
5 years of age.

With the assistance of a software operator, a parent
could then input eye color, skin color, and age of a child
into the tool. Parents chose from pictures of six eye
colors (dark brown, light brown, hazel, blue, green, and
gray) and a palette of eight skin tone colors from light
to dark. Age was grouped in four categories as
described in the previous paragraph. Through reorder-
ing, the database of children first displayed photo-
graphs with facial attributes exactly matching the
parent’s input (i.e., same eye, skin, and age categories),
followed by photographs that provided the next best
match.

User-Feedback Algorithm. After presentation of
children in the database, on each screen the user had
the option of providing feedback by choosing one or
more images that he or she thought looked similar to
his or her child. Each time a user selected similar
images, the remaining photographs in the database
were reordered to take into account the selection.

Database of Pediatric Images. Using publicly avail-
able photographs, the study team created a database
of 1,213 children downloaded from parenting.com
to simulate a large-scale disaster. Selected photo-
graphs were of high resolution depicting the child as
forward facing, eyes open, and with minimal or no
facial rotation. Since the photographs obtained were
taken under nonstandardized conditions and varied in
quality, an online workforce that has been used in
social science research, Amazon Mechanical Turk
(Amazon.com, Inc., Seattle, WA),12,13 determined eye
color and skin color in each photograph. Each photo-
graph in the database was evaluated by five different
people from Mechanical Turk. The assigned eye color
and skin color was used if at least three out of the
five people agreed. For those images that did not fit
the criteria of agreement, the study investigators
hand-labeled the respective attributes.11 The team
also downloaded age groups from parenting.com.11

Information regarding ethnicity or race was not
available.

Image-based Tool Search Strategies. We created
two different search strategies for the purposes of this
study. The first incorporated both Facial-Attribute-
Matching and User-Feedback. The alternate approach
incorporated User-Feedback only. Along with indexing
and retrieval tools, these strategies were downloaded to
laptops for field testing.
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Theoretical Random and Facial-Attribute-Matching-
Only Model. Two additional search strategies, a ran-
dom search and Facial-Attribute-Matching-Only, were
evaluated, although parents did not use these algo-
rithms directly. The performance of the theoretical ran-
dom model was based on the assumption that if the
images were shown in a completely random order, the
ranking of the target image, i.e., the image’s position in
the sequence of images shown to the parent, would fol-
low a uniform distribution. For example, the median
and interquartile range (IQR) ranking of the target
image was assumed to be 50% (IQR = 25% to 75%).

Until a parent provided feedback, the Facial-Attri-
bute-Matching-plus-User-Feedback strategy presented
the images in an order based only on facial attribute
matching. We used this initial ranking of images in the
database to evaluate the performance of a Facial-Attri-
bute-Matching-Only search, taking the target image’s
initial ranking in the database as the outcome.

STUDY PROTOCOL

Study staff reviewed a standard slide set about the
challenges of family reunification after a disaster and
introduced the novel imaged-based reunification tool
with every participating parent. Study staff then photo-
graphed each participating child up to three times with
a Canon PowerShot Model SD1100 IS (Canon, Tokyo,
Japan) camera with predetermined settings. Ideally, the
child was facing forward toward the camera with eyes
open and with minimal or no facial rotation. The
research assistant then selected the photograph that
best depicted the child facing the camera and added the
photo to the tool’s database of images.

Staff asked each parent to input his or her child’s eye
color, hair color, and age, after which the parent
performed two searches for the child. Parents were only
told that they would be testing two different ways of
searching. The MATLAB’s (MathWorks, Inc., Natick,
MA) random number generator determined the order
of the two search strategies through simple randomiza-
tion. Both the parent and the study staff assisting the
parent were blinded to the order.

To find the target child, parents viewed successive
screens of children, each displaying nine photographs
(Figure 1). Until a parent provided feedback, he or she
was presented with photographs as follows. For the
search using Facial-Attribute-Matching-plus-User-Feed-
back, the database of children reordered its information
to first display photographs with facial attributes exactly
matching the parent’s input (i.e., same eye, skin, and
age categories), followed by photographs that provided
the next best match. For the search with User-Feedback
alone, the first screen showed a random set of photos
followed by photographs displayed in the original order
of photographs added to the pediatric facial database.
Consequently, in the User-Feedback alone search, the
position of the target child was at the end of the data-
base until a parent provided feedback.

For each search, the position of the target child was
tracked such that the search ended when the target
child appeared in the screen, even if the parent missed
identifying the child. At the conclusion of both searches,

the parent completed a written survey regarding satis-
faction and usability of the reunification tool, as well as
self-described technology use.

OUTCOME MEASURES

The primary outcome measures were the percentage of
database viewed by the parent, and the time until the
targeted child appeared on the screen for each
search (Facial-Attribute-Matching-plus-User-Feedback
vs. User-Feedback only). These were compared to a
theoretical random search and to a Facial-Attribute-
Matching only search. Secondary outcome measures
were accuracy of the tool’s classification of child’s facial
features compared to parent’s responses, the effect of
high versus low parental user feedback, and parents’
degree of satisfaction.

DATA ANALYSIS

With 1,214 images in the database, including the target
child, and nine images shown on each screen, there
was a maximum of 135 screens that could have been
viewed during a search. Results are reported as the per-
centage of the database viewed until the target child
appeared on the screen and are shown graphically with
box plots.

Paired t–tests were used to make pairwise
comparisons between the Facial-Attribute-Matching,
User-Feedback, and Facial-Attribute-Matching-plus-
User-Feedback strategies. These tests were based on
the differences between the percentages of the database
from each pair of searches performed by each parent,
i.e., each parent was used as his or her own control and
any within–person correlation is accounted for. Confi-
dence intervals (CIs) for the mean differences were
based on the t–distribution. To test whether a strategy
differed from a completely random search, we used a
one–sample t–test of the hypothesis that the expected
percentage of screens until the target appears
equals 50%. We compared the times spent on

Figure 1. Using publicly available photographs, the study team
created a database of 1,213 children downloaded from parenting.
com to simulate a large-scale disaster.
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User-Feedback and Facial-Attribute-Matching-plus-
User-Feedback searches with paired analyses as
described above for search performance.

We conducted a series of sensitivity analyses to check
that our conclusions were robust to the method of sta-
tistical analysis. In one alternative analysis, User-Feed-
back and Facial-Attribute-Matching-plus-User-Feedback
were compared using analysis of variance (ANOVA)
methods for two–period crossover studies. This method
adjusts for sequence and period effects and for within–
person correlation. There was no evidence of sequence
or period effects (all p > 0.32). Using the Facial-Attri-
bute-Matching, User-Feedback, and Facial-Attribute-
Matching-plus-User-Feedback strategies, the percentage
of database viewed prior to finding the image of the
target child was skewed to the right; a logarithmic
transformation yielded more symmetric and bell–shaped
distributions. Therefore, in addition to the paired and
one–sample t–tests described above, we performed non-
parametric Wilcoxon signed rank tests and also
repeated the t–tests and ANOVAs after a logarithmic
transformation. In these sensitivity analyses, the results
remained substantially unchanged, and we report only
the t–test results, without transformation.

The accuracy of the photographic reunification tool’s
automatic extraction of skin color, eye color, and age
was compared to the parents’ descriptions of skin color,
eye color, and age of their children. We calculated both
the percentage agreement and the kappa statistic with a
95% CI.

The User-Feedback algorithm relies on parental
feedback to update the rank of each image and select
the next nine images to display. Based on how many
times a parent provided feedback by indicating that an
image was similar to his or her child, we calculated the
average number of images chosen per screen. We cate-
gorized high feedback as choosing an average of more
than 0.50 images per screen, and low feedback as at
most 0.50 images per screen.

Additional secondary outcomes were analyzed with
graphical and other descriptive methods. All p–values
are two–sided and considered statistically significant
when � 0.05. SAS version 9.2 (SAS Institute, Cary, NC)
was used for data analysis.

RESULTS

We approached 71 child–parent pairs, and 53 (75%)
provided informed consent. Of these, 52 (98%) partici-
pated in the study. We excluded one parent who was
unable to complete the study protocol due to a disrup-
tive child. One ED staff family participated. One parent
repeated the study twice with sibling children. Overall,
we enrolled 50 parents and 51 children.

Table 1 describes parental characteristics. Most par-
ents were mothers. Forty-five percent of the parents
had a 4-year college graduate degree or higher. Over
80% of the parents reported daily use of the internet
and that they post information about themselves on the
internet in a chat room or social networking site.

Table 2 describes the characteristics of the study sub-
jects as described by parents and the characteristics of
the pediatric database as determined by consensus (hair

and eye color) or downloaded (age). More parents
identified their children as having dark skin and brown/
hazel eyes. While the number of the images in the data-
base was evenly spread in the four age groups, half of
the children in the study group were in the over 5 years
of age group.

Performance of the different search strategies is sum-
marized with the percentage of the theoretical maxi-
mum number of screens viewed until the target image
appears (Figure 2). Compared with a completely ran-
dom search, for which the expected percentage of the
database viewed by the parent is 50%, the other search

Table 1
Parent Characteristics

Parent Number (%)

Sex
Female 40 (87)
Male 6 (13)
Education
Did not graduate high school 2 (4)
High school graduate/GED 9 (20)
Some college or 2-year degree 14 (30)
4-year college graduate 7 (15)
More than 4-year graduate 14 (30)
Use of computer
Once a month or less 0 (0)
A few times a month 3 (7)
A few times a week or more 3 (7)
Once a day or more 40 (87)
Use of internet (n = 45)
Once a month or less 0 (0)
A few times a month 2 (4)
A few times a week or more 5 (11)
Once a day or more 38 (84)
Have posted information about self on internet (n = 44)
Yes 35 (80)
No 9 (20)

n = 46 respondents except where shown.

Table 2
Characteristics of Study Subjects and Simulated Database of
Disaster Victims

Attribute

Study
Subjects
(n = 51)

Image
Database
(n = 1,213) p–value*

Skin color
Light 10 (20) 779 (64) 0.03
Dark 41 (80) 434 (36)
Eye color
Brown/hazel 34 (67) 974 (80) <0.001
Blue/green/gray 17 (33) 239 (20)
Age
0–12 months 5 (10) 319 (26) <0.001
13–23 months 6 (12) 307 (25)
2–4 years 14 (27) 303 (25)
�5 years 26 (51) 284 (23)

Values reported as n (%).
Study subjects’ characteristics were determined by parents;
characteristics of database determined by consensus or
downloaded with images from parenting.com.
*Fisher’s exact test.
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strategies each significantly decreased the percentage
of the database viewed by the parent (all p–values <
0.001). The Facial-Attribute-Matching algorithm, how-
ever, created the greatest improvement in performance.
With regard to the percentage of the database viewed,
the User-Feedback–Only algorithm resulted in 35.6%
(SD ± 27.2%) of the database being viewed, compared
to 26.5% (SD ± 21.2%) when using the Facial-Attribute-
Matching-Only algorithm. In addition, incorporating
user feedback had little effect on the performance of
the Facial-Attribute-Matching–Only algorithm, with per-
formance increasing by only 2.5 percentage points over
baseline (95% CI = �0.8% to 5.7%, p = 0.13). In con-
trast, adding facial attribute matching to the User-Feed-
back–Only algorithm led to a performance increase
over baseline of 11.5 percentage points (95% CI = 1.4%
to 21.5%, p = 0.03). The time spent searching the
database was similar for the Facial-Attribute-Matching-
plus-User-Feedback and the User-Feedback-Only (5.1

minutes vs. 6 minutes, a difference of 0.9 minutes, 95%
CI = �0.7 to + 2.6 minutes, p = 0.25).

In our analysis, we counted screens only up to the
point where the target image appeared. In some cases,
the parent did not recognize his or her child’s picture
when it appeared on the screen. This occurred in
four out of 51 User-Feedback searches, and 3 of 51
Facial-Attribute-Matching-plus-User-Feedback searches,
for a combined rate of 6.9%. No parent failed to recog-
nize his or her child’s picture during both searches.
Replacing the outcome in these cases with 100%,
i.e., assuming the entire database would be searched if
the parent failed to recognize his or her child’s picture,
the means for User-Feedback and Facial-Attribute-
Matching-plus-User-Feedback each increased by about
5 percentage points.

Table 3 shows concordance in attributes (skin color,
eye color, age) between the parent and the attribute
extraction by the tool. There was 59% to 75% concor-
dance on each attribute. For eye color, the tool was
more likely to classify the color as blue/green/gray. In
94% of cases, the tool classified age in either the correct
category or in an “adjacent” category. When comparing
Facial-Attribute-Matching-plus-User-Feedback searches
where extracted attributes matched the parent’s
reported attributes with searches where there was
discordance, there were clear differences (Figure 3).

With regard to the User-Feedback algorithm, the
median numbers of images chosen per screen were 0.26
(IQR = 0.08 to 0.63) for User-Feedback and 0.38
(IQR = 0.12 to 0.87) for Facial-Attribute-Matching-plus-
User-Feedback searches. Figure 4 shows that search
performance is better when the parent provided more
feedback.

Figure 2. Performance of four search strategies. Random
assumes ranking follows uniform distribution. FAM = Facial-
Attribute-Matching (FAM–only algorithm uses initial ranking
based only on attribute extraction); UF = User-Feedback; FAM
+UF = Facial-Attribute-Matching-plus-User-Feedback. The lower
and upper boundaries of each box represent the 25th and 75th
percentiles, the line within each box and the diamond represent
the median and mean, whiskers extend to the most extreme
observation within 1.5 IQR units of the 25th and 75th quartiles,
and more extreme values are plotted individually. IQR = inter-
quartile range.

Table 3
Concordance Between Parent and Image-based Reunification
Tool System on Skin Color, Eye Color, and Age Category

Attribute
Concordance Between
Parent and Tool (%) Kappa (95% CI)*

Skin color 75 0.42 (0.15–0.68)
Eye color 67 0.29 (0.06–0.52)
Age 59 0.55 (0.38–0.71)

*Weighted kappa for age category.

Figure 3. Performance of Facial-Attribute-Matching-plus-User-
Feedback strategy for individual facial features. Percentage of
database viewed for each facial attributes when there was con-
cordance or discordance between parent–provided and auto-
matically extracted attributes. The lower and upper boundaries
of each box represent the 25th and 75th percentiles, the line
within each box and the diamond represent the median and
mean, whiskers extend to the most extreme observation within
1.5 IQR units of the 25th and 75th quartiles, and more extreme
values are plotted individually. IQR = interquartile range.
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Of the 51 parent–child pairs, 46 parents (90%) com-
pleted the written survey. Over 87% of parents felt this
tool would be “very helpful” or “extremely helpful” in a
real disaster, and 85% of parents felt that this tool
would be “very easy” or “easy” to use in a disaster.
With regard to the user feedback option of choosing
similar images, 92% of parents like the option “some-
what,” “quite a bit,” or “a lot.” However, only 53% were
“very satisfied” or “satisfied” with the similarity of the
images displayed after a selection was made. The major-
ity of parents (68%) were very satisfied or satisfied with
the results of the search. Parent’s level of satisfaction
with each search strategy (Facial-Attribute-Matching-
plus-User-Feedback vs. User-Feedback) was similar.

DISCUSSION

In this study, we describe the performance and the
usability of an image-based reunification tool. To our
knowledge, this study marks the first occasion that such
an application has been tested in a pediatric population.
We demonstrate reductions on the order of one-third
to one-half in the numbers of images viewed by the
parent when using the novel tool when compared to a
theoretical random display of images. When the parent
provided more feedback to the tool, the result was a
decrease in the percentage of database viewed. Accord-
ing to the written survey, the majority of parents felt
this type of tool would be helpful during a real disaster.

After natural or manmade disasters, EDs will always
be on the front lines to receive and care for victims
including children.1,14–16 Pediatric victims who are
separated from their families may not be able to
self-identify or seek out family members due to their

age, developmental delay, severe injury, or death.10

Thus, all EDs in collaboration with their institutions
should have plans to assist with family reunification.17,18

The use of photographs to assist with reunification
can be a helpful adjunct, especially when the child can-
not self-identify. In 2005, Hurricane Katrina separated
over 5,000 children from their families. The National
Center for Missing and Exploited Children emphasized
that photographs were invaluable in reuniting children
with their families.19 Photographs of children were also
recommended during the Bam earthquake in Iran.19,20

Some have recommended the use of photographs at the
state, local, and hospital levels.21,22 However, due to lim-
ited resources and technical capabilities at the state and
local levels with existing systems, families would have
to manually search through all photographs to identify
their child.

The current tool uses automatic attribute classification
of facial features and content-based image retrieval
algorithms, both active areas in computer vision
research.23–26 There are limited data regarding the
application of content-based retrieval images in chil-
dren. Therefore, algorithms deployed in the prototype
were modifications of previously described algorithms
used in the context of adult faces.23–26 The attribute
“sex” was not implemented in the tool given the diffi-
culty with assessing sex in younger children, such as
infants. While our study shows that these algorithms
were able to reduce the number of images viewed by
parents, further research may yield improved pediatric
facial attribute accuracy (such as sex) and similarity
function, thereby reducing the search even further.

Parents did not identify their children in nearly 7% of
the searches. A parent expecting a certain facial expres-
sion from his or her child (such as smiling) may actually
fail to recognize the child when presented with a differ-
ent facial expression. There is also the possibility of
oversaturation when a parent sees so many facial
images that a kind of photographic fatigue sets in, caus-
ing the faces to seem less distinct from one another.
Finally, prosopagnosia, a neurologic condition that
causes a selective deficit in recognition of faces, is
thought to affect 2.5% of the white population.27

In our study, we sought to evaluate the performance
of Facial-Attribute-Matching-plus-User-Feedback and
User-Feedback only strategies. Recognizing that auto-
mated attribute extraction may not be 100% accurate,
there remained a possibility that this discordance would
increase the search process. Ultimately, our results
show that even though both algorithms (Facial-Attri-
bute-Matching-plus-User-Feedback and User-Feedback)
reduce the search compared to a random strategy, the
facial attribute matching was the driving force in reduc-
ing the number of images searched. However, in a
homogenous population, where all the children have the
same eye and hair color, facial attribute matching may
have limited use in distinguishing children of the same
age groups. In these circumstances, having a User-
Feedback option to choose similar appearing children
may assist in further narrowing the search. The time
spent on searches was similar for the two strategies,
despite the fewer images viewed in the Facial-Attribute-
Matching-plus-User-Feedback strategy. Further work is

Figure 4. Performance of User-Feedback (UF) and Facial-Attri-
bute-Matching-plus-User-Feedback (FAM+UF) algorithms
according to amount of user feedback. High feedback: on aver-
age, parent selects � 0.5 images per screen. Low feedback: on
average, parent selects < 0.5 images per screen. The lower and
upper boundaries of each box represent the 25th and 75th per-
centiles, the line within each box and the diamond represent
the median and mean, whiskers extend to the most extreme
observation within 1.5 IQR units of the 25th and 75th quartiles,
and more extreme values are plotted individually. IQR = inter-
quartile range.
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needed to understand this, as decreasing time to reuni-
fication is also critical in disaster situations.

LIMITATIONS

The study participants had a high education level with a
high level of computer familiarity, and thus our findings
may not be generalizable to a more diverse population.
Second, while facial features were automatically
extracted for each child participant, due to the quality
of online images, facial features of the database of
images were predetermined. These results may
represent a “best-case” scenario, and results from actual
deployment of the tool may vary. Third, study subjects’
characteristics (age, eye color, and skin color) as deter-
mined by the parents differed from the images in the
database. The performance of the tool could vary
depending on the mix of images in the database with
various characteristics. Fourth, we assumed that the
child could not provide any identifying information
verbally, although more than half of our participants
were above 5 years of age. If a child is able to provide
his or her name or parents’ names, this could improve
any search. Fifth, the image tool did not use sex or
specific age extraction; the addition of these patient
characteristics might further improve the tool. Sixth,
while there was a reduction in images viewed in the
Facial-Attribute-Matching-plus-User-Feedback strategy,
the time spent on the two search strategies was similar.
This has throughput implications. Seventh, the study
was conducted in a simulated environment that may not
accurately reflect the effects of stress of a parent and
subsequent performance. Additionally, there were
parents who did not identify their children on the
screen. This situation will likely happen during an actual
disaster, and protocols may need to allow for parents to
undergo multiple searches.

CONCLUSIONS

The photograph-based reunification tool reduced the
number of images viewed by a parent looking for their
child. The majority of parents surveyed felt that the tool
would be helpful in a disaster and was easy to use and
were satisfied with their experience. Having such a tool
may provide an option of reuniting the most vulnerable
children, those with limitations in identifying self, with
their families in a disaster. However, actual use of the
tool will need further testing and require a vetted
standardized community protocol.

The authors thank Lise Nigrovic, MD, MPH, for her critical review
of the manuscript. They also thank the research assistants Sandy
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