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Objective: Although the field of crisis risk communication has generated substantial research, the interaction
between social determinants, communication processes, and behavioral compliance has been less well stud-
ied. With the goal of better understanding these interactions, this report examines how social determinants
influenced communications and behavioral compliance during the 2010 Boston, Massachusetts, water crisis.

Methods: An online survey was conducted to assess Boston residents’ knowledge, beliefs, attitudes, mass and
interpersonal communication, and preventive behaviors on emergency preparedness topics dealing with the
water crisis. Of a total sample of 726 respondents, approximately one-third (n=267) reported having been
affected by the water crisis. Only data from affected participants were analyzed.

Results: Following an order to boil water, 87.5% of respondents refrained from drinking unboiled tap water. These
behaviors and other cognitive and attitudinal factors, however, were not uniform across population sub-
groups. All communication and behavioral compliance variables varied across sociodemographic factors.

Conclusions: Crisis communication, in conjunction with other public health preparedness fields, is central to
reducing the negative impact of sudden hazards. Emergency scenarios such as the Boston water crisis serve
as unique opportunities to understand how effectively crisis messages are conveyed to and received by dif-

ferent segments of the population.

(Disaster Med Public Health Preparedness. 2012;6:349-356)
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n Saturday May 1, 2010, a key tunnel to
OBoston’s water supply broke. This 10-ft

diameter pipe supplied drinking water to
approximately 2 million users living in 30 communi-
ties within the Greater Boston area. As water supply
started being drawn from local reservoirs containing
untreated water for smoother flow, a boil-water order
was issued. Authorities started spreading the boil-
water order in a coordinated effort with the Massa-
chusetts Water Resources Authority, the Mayor’s
office, the Boston Public Health Commission,
schools, businesses, faith-based organizations, the
police department, and other emergency manage-
ment systems. Crisis information was also spread
through newscasters, the Centers for Disease Control
and Prevention (CDC) Health Alert Network,
reverse 911 systems, phone calls, the Internet, and
even by driving vehicles with bullhorns.

The spill was controlled on May 2, and on May 4 the
boil-water order was lifted. Affected residents were then
instructed to flush cold water faucets for 1 minute and
warm water faucets for 15 minutes. Later, laboratory re-
sults showed that during the crisis tap water had been
safe to drink. Only 4 of 820 samples contained total co-
liform bacteria,' an expected result during normal tests.
Consequently, during the crisis no increase in gastro-
intestinal illnesses was noticed.

In the context of this event, this article explores the re-
lationship of social determinants with: (1) behavioral
compliance; (2) information sources; (3) participants’
evaluation of information sources; (4) timeliness with
which participants learned about the crisis; and (5) in-
formation-sharing behaviors.

BACKGROUND

Water Crises

Water safety is of paramount public health importance.
Each year, nearly 2 million people worldwide die from pre-
ventable diarrheal diseases mainly caused by unsafe wa-
ter supplies.” Although most of these cases are concen-
trated in developing countries, the industrialized world also
experiences instances in which drinking water may be-
come unsafe for human consumption. Water disease out-
breaks can be caused by a multiplicity of factors such as
wastewater and fecal contamination, heavy rainfall fil-
tration, and distribution failures.?

Most previous outbreaks in recent history—ranging from
nonconsequential to fatal—have been preventable.
Nonetheless, at the time of an outbreak public health
officials had little clear evidence on the exact nature
and gravity of the problem. Therefore, emergency de-
cision-makers usually operate in a relatively uncertain
context. Prompt evaluation of the potential risks of an
outbreak has immediate consequences in the concomi-
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tant crisis communication strategy. Decisions regarding whether
to alert the general population carry the risk of falling into type
I (false positive) or type Il (false negative) errors. An alert may
have long-term consequences (a “cry-wolf” scenario), while in-
action may lead to immediate catastrophic outcomes.

Crisis Risk Communication

Crisis risk communication is a type of risk communication that takes
place in a context of an emergency.* As a crisis evolves, evidence
isrelatively uncertain and hazards are potentially high. Equally im-
portant, high levels of perceived uncertainty and danger may also
elevate people’s emotions and outrage. Under such conditions, pub-
lic health authorities have to deliver timely, accurate, and action-
able messages that will inform the public but will not lead to panic.>®
This task is a great challenge, but failure to do so may reduce peo-
ple’s likelihood of complying with current and future messages.”™

Message effectiveness depends, to a great extent, on the audience’s
beliefs, attitudes, and emotions toward the information sources. Mes-
sages are most effective when the sources are perceived as account-
able and credible.®!*!? From this perspective, a universally ideal
source of crisis information does not exist, but the best source is to
be defined for each particular case and population subgroup. Most
importantly, audience beliefs, attitudes, and emotions toward asource
are developed through a gradual process. Thus, a good relationship
between a source and its audience has to be built and maintained
in a constant, gradual, and not always linear process that may take
months, and even years, to develop.

Crisis risk information is best disseminated when done through
myriad channels. Optimal decisions regarding channels might
consider the hazard, the community at risk, the overall situa-
tion, the national context, and other factors such as outrage
level."!* Evidence suggests that mass media and word of mouth
are two of the most powerful channels for crisis risk informa-
tion, although it is likely that this depends on the situation and
characteristics of the target audience.'>!?

Audiences act not only as information recipients but as sources
as well. In the process of transmission and diffusion of infor-
mation, the message may be transformed according to the new
source’s personal and cultural schemas, highlighting certain as-
pects of the message while ignoring others. This process is in-
fluenced by individual and cultural factors.'®!” For this reason,
understanding how different audiences process, react to, and
share crisis messages is vital to delivering messages that will re-
duce panic and produce widespread compliance.

Morbidity following a water-borne epidemic is greatly deter-
mined by behavioral compliance of those affected. Previous stud-
ies have shown that compliance is not uniform but influenced
by the nature of the crisis, the sociodemographic and cultural
characteristics of the population, and the quality and speed of
crisis management.”?%?? Barriers to processing and acting on a
crisis message compose two important aspects determining be-
havioral compliance levels.?*?

Vulnerable Populations and Communication Inequalities
The communication inequalities framework proposes that social
determinants shape the access, use, and attention to information
channels; the ability to process, comprehend, and remember health
information; and the overall capacity to act on a communicated
message.® This framework builds on and expands the traditional
conceptualization of hard-to-reach audiences as those groups that
are isolated mainly for social, geographical, and/or technological
reasons. In the context of an emergency, it is critical to ensure
that vulnerable groups will have access to crisis messages in a timely
and comprehensible manner.

The association between social determinants and health com-
munication processes has been increasingly acknowledged as
one pathway leading to health inequalities.?**® Social deter-
minants may have a direct influence on behavioral compli-
ance or indirectly through communication processes.”>*> There-
fore, accounting for these factors during the message design and
dissemination process may lead to improved message reach and
increased behavioral compliance.

Communication planners may benefit from keeping in mind
factors directly related to the communication process (eg, cul-
ture, gender, age, language, race/ethnicity, income, and edu-
cation) and those that are also related to the implementation
of the desired behavior (eg, financial resources, location, trans-
portation, and health care access). In other words, risk com-
municators may consider all factors that may affect message
reach, comprehension, and the execution of the desired be-
haviors.?® This effort may require targeting messages and using
alternative channels (eg, community-based organizations) to
ensure that these groups receive, understand, and may be able
to act on crisis messages.

This Study

Although there is substantial research in the field of crisis risk com-
munication, the interaction among social determinants, commu-
nication processes, and behavioral compliance has been less well
studied. Specifically, to our knowledge, the concept of commu-
nication inequalities has yet to be studied in the context of crisis
communication. With the goal of better understanding these in-
teractions, this report examines how social determinants influ-
enced communications and compliance during the 2010 Boston
water crisis. In particular, this article explores the relationship of
social determinants with: (1) behavioral compliance; (2) infor-
mation sources; (3) participants’ evaluation of information sources;
(4) timeliness with which participants learned about the crisis;
and (5) information-sharing behaviors.

METHODS

Respondents

We conducted a survey of residents of Boston, Massachusetts,
between May 27 and June 14, 2010. The total population-
based sample was 726, with 78% of the respondents drawn from
the local sample of Knowledge Networks’ KnowledgePanel. The
other 22% of participants were recruited solely for the pur-
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poses of this survey (opt-in panel). The opt-in panel partici-
pants were Boston residents who were not part of the Knowl-
edgePanel. Both groups were recruited using a dual sampling
frame, a combination of random digital dial and address-based
sampling, which allows for sampling of individuals with no tele-
phone landlines. In addition, when KnowledgePanel mem-
bers were recruited, non-Internet households were provided with
a laptop computer and free Internet access. Participants were
not compensated for completing this survey but were eligible
to win prizes through monthly sweepstakes.

Survey Design

Questions for this survey were adapted from preexisting sur-
veys, including Harvard Opinion Research Program HIN1 Sur-
vey, the Health Information National Trends Survey,” and from
the CDC’s Behavioral Risk Factor Surveillance System.*® The
current survey covered knowledge, preventive behaviors, atti-
tudes, beliefs, mass and interpersonal communication, and emer-
gency preparedness topics in general.

Measures

Independent Variables

This report included 3 types of independent variables: social
determinants; information sources; and timeliness, with which
participants learned about the crisis. Social determinants in-
cluded gender, age, race/ethnicity, education, and income. In-
formation sources referred to the sources from which partici-
pants first learned about the crisis.

Dependent Variables

The outcomes measured in this article include (1) behavioral com-
pliance; (2) information sources; (3) participants’ evaluation of
information sources; (4) timeliness with which participants learned
about the crisis; and (5) information-sharing behaviors.

Behavioral compliance was measured in 3 dimensions: drinking
unboiled tap water during the crisis, flushing cold water faucets
for at least 1 minute once the crisis was resolved, and flushing warm
water faucets for at least 15 minutes once the crisis was resolved.
Participants’ evaluation of information sources included mea-
sures of (1) trust, (2) ease with which participants understood cri-
sis information, (3) whether they felt safe if they followed in-
structions during the crisis, and (4) whether they thought health
officials’ reaction to the crisis was appropriate. Last, information
sharing included the number of people with whom participants
shared information; timeliness with which they shared informa-
tion; and channels used to share information.

Statistical Analyses

Poststratification adjustments were conducted to adjust for non-
coverage and nonresponse biases. These adjustments were made
by applying the most recent data from the Current Population
Survey.’! Poststratification weights included gender, age, race/
ethnicity, education, and income.

The 2010 Boston Water Crisis

Descriptive analyses, in the form of weighted frequencies and
percentages, were performed. Using cross tabulations, the bi-
variate associations between independent and dependent vari-
ables were then examined. The statistical significance of these
associations was tested using Pearson x* test and two-sided z-
tests for equality of proportions, with Bonferroni corrections
for multiple comparisons, when appropriate.

It should be noted that before using information sources and time-
liness as independent variables, their association with social de-
terminants were first stressed. Thus, both information sources and
timeliness were used initially as dependent variables.

RESULTS

Sample Characteristics

Approximately one-third (n=267) of the total sample reported
having been affected by the water crisis. The proportion of re-
spondents affected did not vary between KnowledgePanel and
opt-in panel subsamples (37.1% and 37.7% affected, respec-
tively). Participants unaffected by the crisis were not included in
these analyses. The sociodemographic characteristics of this group
are shown in Table 1. The overall response rate was 73%.

Behavioral Compliance

Behavioral compliance was measured with 3 variables: drinking
unboiled tap water during the crisis; flushing cold faucets for at least
1 minute after the crisis; and flushing warm faucets for at least 15
minutes after the crisis. About one-tenth of the sample (12.5%)
reported drinking tap water during the crisis. Compliance varied
by factors such as age and race and ethnicity. Of the youngest group
(aged 18-29 years), 27% drank tap water, as compared to 4% of those
60 years or older. Race and ethnicity were also associated with this
behavior, with Hispanic respondents reporting the least compli-
ance (33% drank tap water) compared to 13% of Black and 10%
of White respondents.

Cold faucet flushing was reported by approximately 78% of par-
ticipants. Older participants’ precautionary style was also evident
when engaging in this behavior. Of those 60 years or older, 87%
flushed their cold faucets, whereas only 63% of those aged 18 to
29 years old did. When compared to Whites (77%) and Blacks
(96%), Hispanics were the least likely ethnic group to flush their
cold faucets (59%). Last, 59% of participants flushed warm faucets
for 15 minutes. Warm water flushing was mostly reported by female
(67% vs males 51%) and Black participants (86% vs Whites 57%
and Hispanic 51%).

Perceived Risk

Most participants (61%) believed that getting sick was a likely con-
sequence of drinking unboiled tap water. This proportion, how-
ever, varied across gender, race/ethnicity, education, and income
levels. While 99% of Black participants believed tap water was un-
safe, 57% of their White and 63% of their Hispanic counterparts
did. Education level was very closely related to safety perceptions
aswell. The vast majority of participants (94%) with a high-school
degree or with less than high school education perceived drink-
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ing tap water as unsafe. More educated participants were less likely
to hold this belief (57% among those with less than a college de-
gree and 44% among those with a bachelor’s degree or higher, re-
spectively). The difference between more and less educated par-
ticipants was also evident across income levels. Whereas 81% of
participants with the lowest income level (under $20 000) believed
that tap water was unsafe, 54% of those in the highest income bracket
(>$85000) held the same belief. Risk perceptions also varied by
gender. Males (52%) were less likely than females (69%) to believe
that getting sick from drinking tap water was a likely consequence.

Timeliness of Crisis Information

Most participants (89%) learned about the crisis the same day
the pipe broke (Table 2); 9% learned the following day, and
1% learned at a later date. Yet again, these frequencies fluctu-
ated across different sociodemographic groups. Participants who
learned about the crisis within the first day of the crisis were
women (95%) vs men (83%), older than 60 years (97%) vs 18-29
years old (73%), and people in the lowest income bracket

(<$20000, 100%) versus those in the highest (>$85 000, 80%).

First Source of Crisis Information

The majority of the participants first learned about the water cri-
sis from local television news (67%). This source was followed
by family member or friend (28%), radio (20%), Internet (14%),
phone call from city or town (14%), coworker (8%), local news-
paper (6%), national network television news (6%), and public
officials, such as the police (5%). Less used sources were cable

network television news (4%), social media (4%), phone calls
from the school district (3%), non-English radio (2%), and phone
calls from an employer (1%). No participant reported learning
about the crisis from a national newspaper or other non-English
sources, such as television or newspapers.

The sources used for information on the crisis, however, varied
by background characteristics such as gender, age, race/
ethnicity, education, and income level. For instance, women (39%)
relied more than men (18%) on family and friends as sources of
information. This trend was also evident in reporting phone calls
from the city as a first source (19% vs 8%) and then national tele-
vision news (11% vs 2%). Men, on the other hand, relied more
than women on coworkers (12% vs 4%) and local newspapers
(10% vs 2%). Younger participants (18-29 years old, 47%) re-
lied more on family and friends to learn about the crisis than older
participants did (>60 years old, 20%). Older respondents in-
stead reported greater use of radio (31%) versus younger respon-
dents (18-29 years old, 19%), and being contacted by phone from
their city authorities (29% vs 18-29 years old, 9%).

Local television news was used much more by Hispanics (89%)
than by Whites (66%). Whites, on the other hand, were less likely
to report learning about the crisis from family or friends (22%)
than Blacks (61%) or Hispanics (50%). Receiving phone calls
from the city and learning from public officials were reported more
by Blacks (37% and 20%, respectively) than by Whites (10% and
3%, respectively) or Hispanics (18% and 5%, respectively).

Sample Characteristics, Risk Perception, and Behavioral Compliance
Flushed Cold Flushed Warm Perceived Getting Sick
Drank Tap Water Water Faucets for Water Faucets for by Drinking Tap Water

Variable Sample During Crisis, % at Least 1 min, % at Least 15 min, % as Likely, %
Gender

Male 129 (48) 16 73 512 522

Female 138 (52) 9 83 67" 69°
Age, y

18-29 52 (19) 272 632 51 67

30-44 77 (29) 15D 742b 58 51

45-59 73 (27) 70 840 60 59

>60 65 (24) 40c 870c 66 68
Race/ethnicity

White, non-Hispanic 196 (74) 102 773b 572 572

Black, non-Hispanic 31(12) 13ab 962 860 99b

Hispanic 17 (6) 330 590 512 632

Other 23(9) 18ab 7620 482 392
Education

High school or less 73 (27) 10 81 68 942

Some college 63 (24) 19 77 62 570

Bachelor’s degree or higher 131 (49) 11 76 53 44P
Income

<20K 42 (16) 6 85 73 g1ab

20-<40K 43 (16) 11 84 64 822

40-<60K 44 (16) 18 84 49 540¢

60-<85K 33(12) 6 85 76 38¢

=85K 105 (39) 15 68 50 54cd

Values in the same subcolumn not sharing the same letter are significantly different (P<.05 [(x? and two-sided z-tests for equality of proportions with Bonferroni corrections]). Values
sharing the same letter are not significantly different (P<.05). Values in subcolumns with no letters are not significantly different (P<<.05; x?).
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Education and income were also associated with differences in sources
of information. Compared to those with a college degree, partici-
pants with no college education relied more heavily on local tele-
vision news (60% and 80%, respectively), phone calls from their
city authorities (11% and 24%, respectively), national television
news (2% and 12%, respectively), and on public officials (1% and
11%, respectively). Similarly, this trend was apparent when con-
sidering the lowest and highest income levels. Participants report-
ing an annual income below $20 000 were more likely to rely on
the radio (43%), phone calls from city authorities (25%), and on
public officials (20%) than those with an income higher than $85 000
(13%, 8%, and 1%, respectively).

It is noteworthy that no significant differences were found among
sociodemographic groups’ use of Internet as a source of crisis
information. Last, it should be highlighted that less than 5%
of the sample reported relying on social media, such as Face-
book or Twitter, as their source of information.

Crisis Information Sources’ Interactions

With Other Outcomes

Neither behavioral compliance nor risk perceptions varied across
different information sources (Table 3). Also, the timeliness with
which participants learned about the water crisis showed not much

The 2010 Boston Water Crisis

variation. Participants’ trust in information sources (81% reported
trusting them) and their evaluation on the complexity of the in-
formation (52% perceived it as easy to understand) did not vary
across sources.

Feeling safe varied, depending on the information source: 92%
of the participants felt safe if they followed officials’ instruc-
tions, whereas 90% of local television news viewers, 92% of ra-
dio listeners, and 55% of those who cited public officials as their
first information source felt safe. This trend was similar for par-
ticipants’ thoughts on the appropriateness of public officials’
response, although not statistically significant.

Crisis Information Sharing

About four-fifths of the participants (82.9%) shared information
about the crisis with others. Of those, 72% did so immediately af-
ter learning about the water crisis. Another 24% shared informa-
tion within the first day the pipe broke. Altogether, almost 96%
of the participants shared information with others within the first
few hours into the crisis. Women (84%), Blacks (86%), and those
with no college education (86%) were the most likely to share in-
formation immediately after the crisis broke (Table 4).

First Source of Crisis Information
Local Family
TV News, or Friend, Radio, Internet,

Variahle % % % %
Gender

Male 72 182 19 18

Female 61 39b 21 11
Age, y

18-29 68 472 19a.b 25

30-44 56 262 92 11

45-59 75 242, 24a.b 17

=60 69 200 310 8
Race/ethnicity

White, non-Hispanic 662 222 19 11

Black, non-Hispanic 772 50P 33 22

Hispanic 892 61b 25 11

Other 40° 252, 9 31
Education

High school or less 80? 30 28 11

Some college 652:P 34 23 13

Bachelor’s degree or higher 60° 24 14 17
Income

<20K 65 34 432 16

20-<40K 71 26 162 12

40-<60K 58 40 202 20

60-<85K 52 21 19a.b 22

=85K 74 24 13b 10

Learned
About the
Phone Call Local National Public Crisis the
From City, Coworker, Newspaper, TV News, Officials, Day the Pipe
% % % % % Broke, %
8 122 102 22 6 832
19b 4b 2b 11b 5 950
ga.b 12 2 5 0 732
42 15 5 3 4 9pa.b
12a.b 6 10 7 8 93b
29b 0 7 10 7 g7b.c
102 62 5 4 32 89
37b 3ab 11 10 200 100
18a.b 22a.b 11 18 5a.b 80
62 24b 5 6a.b 80
242 12 7 122 112 94
70 7 10 ga.b 72.0 89
11b 7 4 2b 10 87
253.b 0 12 10 20° 100'
262 192 8 5 5a.b 982
103:b 252 7 8 4ab 89a.b
4a,b 3a,h 4 9 0! g5a,b
8h 2b 4 3 10 80b

Sources used by less than 5% of the sample were excluded (cable TV news, social media, phone call from school, non-English radio, phone call from employer). No participant
reported non-English TV station, national newspaper, or non-English newspaper as source. Values in the same subcolumn not sharing the same letter are significantly different
(P<.05 [x? and two-sided z-tests for equality of proportions with Bonferroni corrections]). Values sharing the same letter are not significantly different (P<<.05). Values in sub-
columns with no letters are not significantly different (P<<.05; x?)." This category is not used in comparisons because its column proportion is equal to 0 or 1.
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On average, participants shared information with 11.5 people
each. This mean, however, showed great dispersion (SD=16.86).
This finding was partly due to differences in the amount of in-
formation sharing among different groups. For example, while
81% of Black participants shared information with 6 or more
people, only 42% of their White counterparts did.

Face-to-face communication was the most common channel (70%)
used to spread the word about the crisis. This was followed by phone
calls (67%), e-mail (21%), text or short message service (14%),
and social media (2%). Women (79%) engaged more in face-to-
face communication than men (63%). Black and Hispanic partici-
pants used phones (94% and 81%, respectively) and texting (30%

Source of Crisis Information’s Interactions With Other Outcomes
Flushed Flushed Perceived Learned Thought Felt Safe
Drank Tap Cold Water Warm Water Getting Sick About the Trust Information  During Crisis Thought Public

Water Faucets for Faucets for by Drinking  Crisis the Information From Source If Followed Health Officials’

During atleast1 atlLeast15 Tap Water Day the Pipe From Was Easyto  Instructions, Reaction Was
News Source Crisis min, % min, %  asLikely, % Broke, %  Source, % Understand, % % Appropriate, %
Local TV news 12 76 59 67 86 78 46 902 87
Family or friend 21 79 64 55 98 79 40 g3ab 84
Radio 6 80 64 7 93 78 58 922 90
Internet 19 86 65 50 95 70 53 g5ab 93
Phone call from city 4 95 74 69 98 85 53 g7a.b 84
Coworker 20 64 32 65 87 81 55 ggab 69
Local newspaper 13 88 45 57 87 50 59 682 81
National TV news 12 87 80 78 98 88 81 753.b 78
Public officials 17 100 56 82 93 69 44 550 54

Sources used by less than 5% of the sample were excluded (cable TV news, social media, phone call from school, non-English radio, phone call from employer). No participant
reported non-English TV station, national newspaper, or non-English newspaper as source. Values in the same subcolumn not sharing the same letter are significantly different
(P<.05 [x? and two-sided z-tests for equality of proportions with Bonferroni corrections]). Values sharing the same letter are not significantly different (P<.0). Values in sub-
columns with no letters are not significantly different (P<.05; x?).

Information-Sharing Channels
Channel Used to Share Information
Shared Information Shared Information Text or Short
Immediately After Learning With =6 Face to Phone Message  Social Media,

Variable About the Crisis, % People, % Face, % Call, % E-mail, %  Service, % %
Gender

Male 572 46 792 562 23 72 22

Female 84b 48 630 74b 20 200 14b
Age,y

18-29 79 35 77 61 11 422 242

30-44 66 44 69 68 20 120 730

45-59 66 56 74 66 26 69 5b

=60 80 52 60 72 25 2b 2hc
Race/ethnicity

White, non-Hispanic 722.b 422 72 622 21 82 6

Black, non-Hispanic 862 81b 50 94b 14 300 19

Hispanic 783:b 61ab 82 g1ab 18 49b 23

Other 49b 252 76 492 33 11ab 5
Education

High school or less 862 53 69 79 16 17 11

Some college 743:b 55 66 61 19 20 6

Bachelor’s degree or higher 62b 39 73 61 26 9 9
Income

<20K 77 49 87° 652.b 13 26 16

20-<40K 83 60 43b 842 21 11 5

40-<60K 58 35 772 530 15 16 9

60-<85K 79 55 81 672.b 27 13 7

=85K 69 43 68a.b 662 26 9 8

Values in the same subcolumn not sharing the same letter are significantly different (P<.05 [x? and two-sided z-tests for equality of proportions with Bonferroni corrections]).
Values sharing the same letter are not significantly different (P<.05). Values in subcolumns with no letters are not significantly different (P<<.05; x?).
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and 49%, respectively) significantly more than Whites (62% and
8%, respectively). Texting and using social media (eg, Facebook
or Twitter) were more frequent in young (18-29 years old, 42% and
24%, respectively) than in older participants (>60 years old, 2%
and 2%, respectively).

Timeliness and Behavioral Compliance

Last, these analyses unveiled an interesting relationship between
timeliness and behavioral compliance (Figure). Those who learned
about the crisis the first day were more likely to comply with of-
ficials’ instructions than participants who learned about the crisis
after the day the pipe broke. This finding included all 3 behaviors
analyzed: drinking unboiled tap water (11% vs 23%), flushing cold
water faucets for at least 1 minute (81% vs 51%), and flushing warm
water faucets for at least 15 minutes (62% vs 40%).

COMMENT

Overall, these results showed that the crisis communication ef-
forts following the Boston water crisis were a relative success with
most groups. Following the boil-water order, a high percentage
of respondents (87.5%) refrained from drinking unboiled tap wa-
ter. The fact that 89% of the sample learned about the crisis the
same day the pipe broke provided more evidence to the claim that
the official’s response to this crisis was effective. The official re-
sponse was effectively complemented by the local media and resi-
dents’ information-sharing practices: 96% of the respondents shared
information about the crisis within the first hours into the crisis,
and 70% of the sample learned about the crisis from local tele-
vision news. The spread of information and its consequences, how-
ever, were not uniform across population subgroups. In this study,
all dependent variables varied across sociodemographic factors (ie,
behavioral compliance, information sources, participants’ evalu-
ation of information sources, timeliness with which participants
learned about the crisis, and information sharing).

Arguably the most novel finding of this report is that those typi-
cally considered at-risk or belonging to “underserved” and mi-
nority groups generally showed the most optimal responses to
the crisis across all the outcome measures. In some way, the re-
sults appear as counter-intuitive. Older people, minorities, those
with little education, and those with lower incomes are fre-
quently equated with being vulnerable hard-to reach popula-
tions. Studies making this type of association range from those
that focus on health outcomes to ones stressing the prevalence
of communication inequalities. A question to be asked is why
we found muted—if not reverse— inequalities. There are po-
tentially 3 reasons that might have contributed to this phe-
nomenon: (1) official’s communication efforts included several
emergency management systems (eg, reverse 911, faith-based
organizations) that are likely to be used by older and lower in-
come respondents; (2) local television news, which was viewed
mostly by minorities and lower education respondents, played
a critical role in spreading the word about the crisis; and (3)
minorities and lower education respondents were the most likely
to share crisis information faster and with the most people.

The 2010 Boston Water Crisis

Timeliness and Behavioral Compliance.

Learned about the crisis:
MW The day before the pipe broke
[0 After the day the pipe broke

25- 80+ 60-
20+
60
40
% 15-
s
) 40
o
S 104
20+
20
5,

0, |
Flushed Warm Water

Faucets for at

Least 15 min

O |

Flushed Cold Water
Faucets for at
Least 1 min

Relationship between timeliness with which participants learned
about the crisis and behavioral compliance: drinking tap water
(P<.1); flushing cold water faucets (P<.01); and flushing warm
water faucets (P<.05).

Drank Tap Water
During Crisis

This report also highlighted the importance of a prompt commu-
nication strategy. The timeliness with which participants learned
about the crisis was associated with their behavioral compliance.
Remarkably, not only drinking unboiled tap water was associated
with timeliness, but also behaviors (ie, flushing faucets) that took
place a few days later. Therefore, the relationship between time-
liness and behavioral compliance could not be fully explained from
an awareness or knowledge perspective. Not learning about a haz-
ard promptly may have led to unseen motivational consequences
(eg, anger at information sources for not delivering the message
promptly) that may have affected behavioral compliance.

Understanding the channels through which the population re-
ceives crisis messages is of utmost importance for a prompt and
efficient communication campaign. It is of particular interest
to understand the patterns of mass media usage across differ-
ent audiences. This knowledge allows for planning and execut-
ing discrete and targeted cost-effective communication efforts
to reach specific audiences.

Equally important is to recognize differences in usage of infor-
mal channels of communication. The use of informal commu-
nication channels (ie, word of mouth) by ethnic and racial mi-
norities exemplifies this point. It is important to remember that
an audience is not a passive receiver of information. Recipi-
ents of crisis messages may seek information to confirm a threat,
to better learn how behave, or to know others are reacting to
it.’> An individual’s own version of a crisis message will in-
clude personal and social values that will next reach that per-
son’s new audience. Another important aspect of information
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sharing is related not only to what is shared but also to how and
when a message is shared. In this study, differences in timeli-
ness and amount of information sharing were found among dif-
ferent social groups. However, little is known about the nature
of information flow in times of crisis. New advances in social
network analyses may provide tools to understand this phe-
nomenon. Also, resource allocation for crisis communication
campaigns may be greatly optimized if planners understand how
crisis information flows among their targeted audiences.

CONCLUSION

Crisis communication, in conjunction with other public health pre-
paredness fields, is central to reducing the negative impact of sud-
den hazards. The commonly used crisis communication mantra “Be
First. Be Right. Be Credible” might well be preceded by “Know your
audience.” This knowledge should be informed by empirical evi-
dence of individual behavior (eg, the risk perception paradigms)
and also by adeep understanding of different population subgroups’
cultural and social beliefs and practices. The latter includes under-
standing how acquisition, processing and information sharing dif-
fer across groups. Emergency scenarios, such as the one reported
in this study, serve as unique opportunities to understand how ef-
fectively crisis messages are conveyed to and received by different
segments of the population.
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