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* Use of flu-like illness in this paper is not synonymous with the CDC case
definition for influenza-like illness, which is defined as fever >100°F and
cough or sore throat (2).
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Abstract

Introduction: Syndromic surveillance monitors trends in nonspecific health indicator data to detect disease outbreaks in a timely
manner; however, only a limited percentage of persons with mild illness might exhibit behaviors that could be detected by
syndromic surveillance.
Objectives: The objectives of this study were to 1) examine the demographic characteristics of New Yorkers with recent flu-like or
diarrheal illness, 2) describe behaviors associated with having flu-like illness, and 3) estimate the citywide burden for selected
illnesses by calculating the syndromic multiplier (i.e., the number of citywide illnesses represented by each visit to an emergency
department [ED]).
Methods: A cross-sectional telephone survey of 2,433 adult residents of New York City (NYC) was conducted during March 19–
March 31, 2003, and October 27–November 23, 2003. Respondents were asked about flu-like illness, behaviors related to flu-like
illness, and diarrheal illness during the 30 days before the interview. Estimated numbers of citywide illnesses were compared with ED
visits for flu-like and diarrheal illnesses that were recorded by the NYC syndromic surveillance system for the same periods.
Results: Every ED visit for flu-like illness represented approximately 60 illnesses among city residents; every visit for diarrheal
illness represented approximately 251 illnesses. Among adults who reported a recent flu-like illness, 53.2% purchased over-the-
counter (OTC) medications; 32.6% reported missing school or work; 29.1% visited a physician; 21.4% called a physician for
advice; 8.8% visited an ED; and 3.8% called a nurse or health hotline for advice. Of those who reported multiple behaviors,
respondents most commonly reported purchasing OTC medications as their first response to a flu-like illness.
Conclusions: Population-based survey data can be used in conjunction with syndromic surveillance data to better understand
the relation between nonspecific health indicators and the burden of certain illnesses in the community, and to assess the represen-
tativeness of different syndromic data sources.

Introduction
Syndromic surveillance systems are typically designed to

detect increases in nonspecific health indicators that poten-
tially signal the beginning of a disease outbreak, including an
outbreak attributable to biologic terrorism. The data used by
syndromic surveillance systems often represent behavioral
indicators of early illness (e.g., pharmaceutical sales or
employee absenteeism) and clinical indicators associated with
more severe illness (e.g., emergency department (ED) visits or
ambulance dispatches). Syndromic surveillance is particularly
notable for its timeliness because it collects and analyzes these
data daily.

Because diseases caused by potentially threatening biologic
agents often have prodromes that include fever, cough, short-
ness of breath, muscle aches, and general malaise (1),
syndromic surveillance systems frequently examine nonspe-

cific respiratory and constitutional symptoms, collectively
referred to here as symptoms for flu-like illness.* However,
only a limited percentage of persons with such symptoms
might exhibit behaviors that syndromic surveillance systems
could detect. For example, ED visits for flu-like illness are
likely to represent a fraction of the total number of flu-like
illnesses in the community because persons with milder forms
of the illness might not seek treatment at an ED.

Unlike in traditional disease surveillance systems, syndromic
surveillance data are highly dependent on health-seeking or
consumer behaviors. Better understanding of the actions
people take when they become ill could highlight potential
gaps in surveillance, identify promising data sources, and
improve quantification of the magnitude of community-
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level illness corresponding to syndromic alerts. Such
information is also crucial to the development of simulated
disease-outbreak models.

To better understand the relation between illness in the com-
munity and syndromic surveillance data regarding nonspe-
cific health indicators, the New York City Department of
Health and Mental Hygiene (DOHMH) applied informa-
tion from a citywide survey on self-reported illnesses and
behaviors to its syndromic surveillance system. During the
spring and fall of 2003, DOHMH conducted a population-
based survey to estimate citywide prevalence of chronic dis-
eases and behavioral risk factors. The survey asked adult NYC
residents about recent flu-like and diarrheal illnesses as well as
about their health-seeking and consumer behaviors during flu-
like illness. Prevalence estimates of behaviors during flu-like
illness could provide an indication of the most frequent and
timely sources of health-indicator data for use in syndromic
surveillance in NYC. By combining information from the
survey on the prevalence of illness with ED syndromic sur-
veillance data, DOHMH was able estimate the syndromic
multiplier — the number of citywide illnesses represented by
each ED visit.

Objectives
The objectives of this study were to 1) examine the demo-

graphic characteristics of New Yorkers with recent flu-like or
diarrheal illness, 2) describe health-seeking and consumer be-
haviors associated with flu-like illness, and 3) estimate the
citywide burden of illness corresponding to syndromic sur-
veillance ED visits by calculating the syndromic multiplier.

Methods

Community Health Survey
To assess annual trends in the health and health behaviors

of New Yorkers, DOHMH conducts the New York City Com-
munity Health Survey (3), a citywide, cross-sectional telephone
survey of 10,000 persons, modeled after the Behavioral Risk
Factor Surveillance System (BRFSS) (4). The target popula-
tion for the survey is noninstitutionalized NYC adults aged
>18 years with telephones. A smaller, supplemental citywide
survey, used to ask timely and seasonally related questions and
to pilot test other questions for the larger survey, was admin-
istered twice in 2003, once in the spring and once in the fall.
A total of 1,211 interviews were conducted during March 19–
March 31, 2003, and 1,222 interviews were conducted dur-
ing October 27–November 23, 2003. Interviews were
conducted in English, Spanish, and Chinese. The minimum

cooperation rate, using the definition provided by the Ameri-
can Association of Public Opinion Research (5), was 48% in
the spring survey and 64% in the fall survey. The survey was a
simple random sample; weights were applied to each observa-
tion such that the sum of the weights equaled the total adult
population of NYC (N = 6,068,009, on the basis of the 2000
U.S. Census).

During both the spring and fall surveys, respondents were
asked the following question about recent flu-like illness: “In
the last 30 days, did you have a flu-like illness with high fever,
muscle aches, and cough or sore throat?” If respondents
answered yes, they were then asked about different behaviors:
“During this illness, did you a) purchase an over-the-counter
(OTC) medication; b) miss work or school; c) call a doctor’s
office for advice; d) call a nurse or other health hotline; e) visit
with your regular doctor; f ) visit a hospital emergency room
or urgent care center; g) visit a health-care facility other than
your doctor or an emergency room?” Questions regarding
behavior were asked in random order to minimize bias associ-
ated with respondent fatigue. In the fall survey, respondents
who replied yes to >2 behavior-related questions were asked
to specify which action they took first. In the spring survey,
respondents were also asked whether they experienced recent
diarrheal illness: “In the last 30 days, did you have diarrhea
with at least three loose bowel movements within 24 hours?”

Syndromic Surveillance Data
As part of the NYC syndromic surveillance system, data on

ED visits, which include chief complaints, are transmitted daily
to DOHMH from participating NYC hospitals (6). Each ED
visit is categorized into one of several syndromes (i.e., respira-
tory, fever/influenza, diarrhea, vomiting, and asthma) on the
basis of the free-text information contained within each chief
complaint. Daily counts of ED visits for these syndromes are
analyzed each day to detect citywide temporal increases or
localized spatial clustering that might be indicative of a disease
outbreak.

For this analysis, ED visits by adults (aged >18 years) for the
respiratory or fever/influenza syndromes were considered to be
visits for flu-like illness. Visits included in the diarrhea syndrome
category were considered to be visits for diarrheal illness.

Estimation Methods
Using the survey data, DOHMH estimated the prevalence

of self-reported flu-like illness, behaviors associated with flu-
like illness, and diarrheal illness during the 30 days before the
survey interview. The relative standard error (RSE) was used as
a criterion of precision, calculated by dividing each estimate by
its standard error; estimates with RSE of >30% have low preci-
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TABLE 1. Prevalence of flu-like illness and diarrheal illness,
by age, sex, race/ethnicity, education level, and health-care
access — New York City Community Health Survey, 2003

Flu-like illness Diarrheal illness
in last 30 days in last 30 days

(n = 2,433)* (n = 1,211)†

Characteristic %§ (95% CI¶) % (95% CI)

All respondents 19.6 (17.8–21.6) 8.7 (7.2–10.6)

Age
18–64 years 22.0 (19.9–24.2) 8.9 (7.2–10.9)
>65 years 6.3 (4.1–9.5) 7.9 (4.7–13.0)

Sex
Male 17.6 (15.1–20.4) 7.2 (5.1–10.0)
Female 21.4 (18.8–24.2) 10.1 (7.9–12.7)

Race/ethnicity
White, non-Hispanic 16.0 (13.6–18.9) 8.9 (6.1–11.6)
Black, non-Hispanic 19.7 (16.2–23.8) 7.9 (5.4–11.5)
Hispanic 25.8 (22.0–30.1) 8.7 (5.7–13.0)
Other 18.6 (13.0–25.7) 9.7** (4.9–18.2)

Education level
<High school 20.7 (16.4–25.7) 12.0 (7.5–18.6)
High school graduate 23.4 (19.4–27.9) 8.1 (5.6–11.6)
>High school 17.5 (15.3–19.9) 7.8 (6.0–10.1)

Health-care access
Insured 18.0 (16.0–20.0) 8.8 (7.1–10.9)
Uninsured 26.7 (21.8–32.2) 7.5 (4.6–11.9)

*Asked during the spring (March 19–March 31, 2003) and fall (October 27–
November 23, 2003) surveys.

† Asked during the spring (March 19–March 31, 2003) survey only.
§ Weighted prevalence estimates.
¶Confidence interval.

**Estimate has a relative standard error of >30%, indicating low precision
and stability.

sion and stability. The estimated numbers of New Yorkers with
flu-like and diarrheal illness were calculated by using the
weighted prevalence estimates from the survey.

Using the syndromic surveillance data, DOHMH summed
the total counts of ED visits for flu-like and diarrheal illness
over 30-day periods. Because the survey was administered over
multiple weeks, 30-day weighted averages of ED visits were
calculated by applying the percentage of respondents on each
interview date to the corresponding count of ED visits for the
previous 30 days.

The approximate number of citywide illnesses represented
by each ED visit in the syndromic surveillance system was
obtained by dividing the estimated number of New Yorkers
with illness during the previous 30 days by the 30-day weighted
average of ED visits. The syndromic multiplier was then cal-
culated by multiplying the above estimate by the citywide
coverage of the syndromic surveillance system (e.g., the per-
centage of ED visits reported out of all ED visits in NYC). By
using the standard errors of the survey prevalence estimates,
DOHMH also calculated 95% confidence limits on the
syndromic multiplier. SAS® version 8.2 (7) and SUDAAN®

version 8 (8) were used to conduct the analyses.

Results

Survey Results
The overall prevalence of adult New Yorkers who reported

a flu-like illness during the previous 30 days was 19.6%
(Table 1), which corresponds to approximately 2.4 flu-like
illnesses/person/year. The prevalence of flu-like illness was
slightly higher during the fall survey (20.8%) than during the
spring survey (18.5%). The prevalence of adult New Yorkers
who reported a diarrheal illness during the previous 30 days
was 8.7%, which corresponds to approximately one diarrheal
illness/person/year.

Of all reported behaviors during a flu-like illness, respon-
dents most frequently reported purchasing OTC medications
(53.2%) (Table 2). Additionally, 32.6% reported missing work
or school, 29.1% reported visiting a physician, and 21.4%
reported calling a physician for advice. Respondents less fre-
quently reported visiting an emergency department (8.8%)
or calling a nurse or health hotline (3.8%). Only 18.5% of
those with flu-like illness exhibited none of the health-
seeking behaviors asked about in the survey.

Adults aged 18–64 years were significantly more likely to
report a recent flu-like illness (22.0%) than adults aged >65
years (6.3%; p<0.001). Older adults reported calling a physi-
cian or visiting an ED during a flu-like illness more often
than did younger adults, although those differences were not

significant. No difference in prevalence of reported diarrheal
illness by age group was observed. Females were slightly more
likely than males to report both recent flu-like illness (21.4%
and 17.6%, respectively; p = 0.05) and diarrheal illness (10.1%
and 7.2%, respectively; p = 0.09). Although Hispanics were
significantly more likely to report flu-like illness (25.8%) than
whites (16.0%; p<0.001), limited differences were observed
among the racial/ethic groups regarding behaviors during a
flu-like illness.

The prevalence of flu-like illness was similar across education
level. However, persons with less than a high school education
were significantly less likely to miss work or school because of
this illness (16.3%) than were those with more than a high
school education (35.2%; p<0.001). A higher prevalence of
respondents without any health insurance reported flu-like
illness (26.7%) than those with health insurance (18.0%;
p = 0.002), but fewer reported calling a physician, visiting a
physician, or visiting an ED because of this illness.

Of those who reported flu-like illness during the previous
30 days, 50.7% reported carrying out >2 of the health-
seeking or consumer behaviors examined by the survey. Of
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TABLE 2.  Prevalence of behaviors during flu-like illness (n = 460), by age, sex, race/ethnicity, education level, and health-care
access — New York City Community Health Survey, 2003*

Purchased Missed Visited Called
 over-the-counter work Visited Called emergency nurse or

medication or school physician physician department health-line

Characteristic %† (95% CI§) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

All respondents 53.2 (47.7–58.5) 32.6 (27.8–37.9) 29.1 (24.7–33.9) 21.4 (17.5–25.9) 8.8 (6.5–11.9) 3.8 (2.4–6.1)

Age
18–64 years 54.9 (49.3–60.3) 33.8 (28.7–39.2) 29.0 (24.5–34.0) 20.5 (16.6–25.1) 8.6 (6.2–11.8) 3.9 (2.4–6.3)
>65 years 17.9¶ (8.0–35.2) 8.9¶ (2.2–30.0) 29.7¶ (14.9–50.5) 39.3 (20.7–61.6) 13.0¶ (3.7–36.7) 3.0¶ (0.4–18.6)

Sex
Male 52.2 (43.9–60.4) 36.0 (28.4–44.3) 30.4 (23.5–38.3) 19.1 (13.8–25.9) 6.6 (3.7–11.7) 5.5¶ (2.9–10.3)
Female 53.8 (46.8–60.8) 30.2 (24.1–37.1) 28.1 (22.7–34.3) 23.0 (17.8–29.2) 10.4 (7.2–14.7) 2.6¶ (1.3–5.2)

Race/ethnicity
White, non-Hispanic 50.2 (41.2–59.2) 37.5 (29.3–46.6) 30.4 (22.8–39.2) 25.7 (18.8–34.0) 6.9¶ (3.7–12.5) 6.6¶ (3.5–12.0)
Black, non-Hispanic 49.5 (38.8–60.3) 26.1 (18.1–36.0) 33.0 (24.1–43.3) 19.5 (12.9–28.3) 12.4 (7.2–20.5) 1.9¶ (0.6–6.3)
Hispanic 56.8 (47.8–65.4) 29.5 (21.8–38.7) 29.9 (22.7–38.2) 21.6 (15.0–30.2) 9.1 (5.2–15.2) 4.0¶ (1.6–9.60
Other 57.7 (39.3–74.2) 40.0 (23.5–59.2) 16.9¶ (7.8–32.9) 14.0¶ (6.0–29.2) 6.4¶ (2.3–17.0) 0¶

Education level
<High school 50.1 (37.9–62.3) 16.3 (9.0–27.8) 37.4 (26.7–49.6) 18.7 (11.0–30.0) 10.6¶ (5.4–19.8) 0.9¶ (0.1–6.0)
High school graduate 58.2 (47.6–68.2) 35.6 (26.1–46.4) 29.7 (21.4–39.5) 16.3 (10.6–24.4) 9.9 (5.9–16.2) 3.8¶ (1.5–9.1)
>High school 52.2 (45.0–59.4) 35.2 (28.8–42.2) 27.0 (21.4–33.4) 25.1 (19.5–31.6) 7.8 (4.8–12.5) 4.9 (2.7–8.6)

Health-care access
Insured 51.1 (45.0–57.2) 32.3 (26.8–38.2) 33.7 (28.4–39.5) 23.5 (19.0–28.7) 9.7 (6.9–13.5) 3.8 (2.2–6.3)
Uninsured 61.7 (49.9–72.3) 34.3 (24.3–46.0) 14.6 (8.8–23.1) 16.0 (9.2–26.3) 6.6¶ (3.2–13.1) 4.2¶ (1.4–11.6)

* Asked during the spring (March 19–March 31, 2003) and fall (October 27–November 23, 2003) surveys.
†

Weighted prevalence estimates.
§

Confidence interval.
¶

Estimate has a relative standard error >30%, indicating low precision and stability.

TABLE 3. Frequency of initial behavior during flu-like illness
among persons who took >2 health-seeking actions (n = 108)
— New York City Community Health Survey, 2003*
Behavior %† (95% CI§)

Purchased over-the-counter medication 36.6 (26.6–48.0)
Missed work or school 30.3 (20.6–42.1)
Visited physician 16.2 (10.1–25.1)
Called physician 11.8 (6.7–19.9)
Visited emergency department 3.3¶ (1.1–9.8)
Called nurse or health hotline 0.7¶ (0.2–3.0)

* Asked during the fall (October 27–November 23, 2003) survey only.
†Weighted prevalence estimates.
§Confidence interval.
¶ Estimate has a relative standard error of >30%, indicating low precision

and stability.

these, 36.6% of respondents reported purchasing OTC medi-
cations first, before carrying out any other behavior (Table 3).
An additional 30.3% of respondents reported first missing
work or school. The next most common initial behaviors were
visiting a physician (16.2%) and calling a physician for advice
(11.8%). Only 3.3% of respondents reported first visiting the
ED before any other behavior. The least common first behav-
ior was calling a nurse or other health hotline (0.7%).

Calculating the Syndromic Multiplier
Approximately three-quarters of all ED visits in NYC are cap-

tured by the city’s syndromic surveillance system. In February
and March 2003, a total of 39 hospitals provided daily ED

data to the system, representing 58% of hospitals and 74% of
ED visits in NYC. In October and November 2003, a total of
40 hospitals (60% of hospitals, 76% of visits) provided daily
ED data. The mean (standard deviation) daily counts of adult
visits were 476 (70) for flu-like illness and 46 (12) for diarrheal
illness. Flu-like illness accounted for 9% of all ED visits; diar-
rheal illness accounted for <1% of all visits. The daily counts of
ED visits for flu-like and diarrheal illness during September 1,
2002–November 30, 2003 are provided (Figure).

By calculating the syndromic multiplier, DOHMH esti-
mated that each ED visit represented 60.0 flu-like illnesses
among adult New Yorkers, including 76.5 illnesses among
those aged 18–64 years and 11.1 illnesses among those aged
>65 years (Table 4). For diarrheal illness, each ED visited was
estimated to represent approximately 250.6 illnesses among
adults citywide.

Discussion
 Understanding the frequency and timing of health behav-

iors during illness provides valuable context for syndromic
surveillance and can help guide development of simulated
disease-outbreak models. The prevalence estimates of flu-like
and diarrheal illnesses determined by this population-based
survey of adult NYC residents are similar to those from
other population-based surveys of communitywide flu-like
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TABLE 4. Calculation of the syndromic multiplier by using prevalence estimates of flu-like illness and diarrheal illness from the
New York City Community Health Survey and 30-day counts of emergency department (ED) visits from the New York City Syndromic
Surveillance System, 2003

Community Health Survey Syndromic Surveillance System
Weighted % citywide

population 30-day count coverage of Syndromic
Characteristic %* (95% CI†) estimate§ of ED visits all ED visits multiplier¶ (95% CI)

Flu-like illness during previous 30 days
(n = 2,433)** 19.6 (17.8–21.6) 1,187,956 14,849 75 60.0 (54.4–66.0)
Age
18–64 years 22.0 (19.9–24.2) 1,132,361 11,105 75 76.5 (69.2–84.2)

>65 years 6.3 (4.1–9.5) 55,595 3,743 75 11.1 (7.2–16.9)

Diarrheal illness during previous 30 days
(n = 1,211)†† 8.7 (7.2–10.6) 537,363 1,578 75 250.6 (205.8–304.0)
Age
18–64 years 8.9 (7.2–10.9) 457,360 1,307 75 262.4 (212.0–323.3)

>65 years 7.9 (4.7–13.0) 70,004 271 75 193.6 (114.7–319.6)

* Weighted prevalence estimates.
† Confidence interval.
§ Of adult New York City residents (N = 6,068,009).
¶ Using the following calculation: (weighted population estimate / 30-day count of ED visits × percentage of citywide coverage of all ED visits.
** Asked during the spring (March 19–March 31, 2003) and fall (October 27–November 23, 2003) surveys.
†† Asked during the spring (March 19–March 31, 2003) survey only.

FIGURE. Daily emergency department visits for flu-like and diarrheal illness by
adults — New York City, September 1, 2002–November 30, 2003
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illness (9) and diarrheal illness (10,11). By using these preva-
lence estimates, DOHMH was able to estimate the syndromic
multiplier — the number of citywide illnesses that each ED
visit represents.

Although OTC medication purchases and absenteeism
appear to be two of the more frequent and timely health
behaviors during flu-like illness, the lack of specificity and the
variability caused nonhealth-related events (e.g., promotions

influencing OTC medication pur-
chases, or reasons for absenteeism other
than illness) might reduce the suitabil-
ity of these data sources for timely out-
break detection. The survey results also
indicate that outpatient physician
encounters were considerably more fre-
quent and timely than ED visits. Where
available, data on outpatient physician
encounters might offer a degree of dis-
ease specificity and an ability to inves-
tigate signals equal to or greater than
the more commonly monitored ED
chief-complaint data.

Population-based surveys can help
identify gaps in current syndromic sur-
veillance systems. For example, this sur-
vey determined that persons without
health insurance were more likely to
report recent illness but less likely to
seek care. Including data from outpa-
tient sites that provide health care to

medically indigent and uninsured persons might improve the
representativeness of syndromic surveillance data.

Because the survey relied on self-reports, the data might
suffer from bias caused by inexact recall of the timing of
recent flu-like illnesses and resulting behaviors. Respondents
might have reported illnesses and behaviors that occurred >30
days before the survey; this type of recall bias is often encoun-
tered in surveys eliciting temporal-based information (12).



Vol. 53 / Supplement MMWR 111

As a result, the self-reported 19.6% with a recent flu-like
illness and subsequent 8.8% who visited an ED might repre-
sent overestimates of the illness’ true prevalence.

In addition, the syndromic surveillance case definition for
flu-like illness is unlikely to identify all ED visits for flu-like
illness. Previous studies have determined that the sensitivity
of ED chief-complaint data ranges from 44% when medical
chart review is used as the standard (13) to 81% when dis-
charge diagnosis is used as the standard (14). However, visits
for other reasons are unlikely to be misclassified as visits for
flu-like illness; the specificity of chief-complaint data in the
two studies were 97% and 95%, respectively. Consequently,
this study’s calculation of 60 citywide illnesses/ED visit for
flu-like illness might overestimate the true ratio.

These surveys were conducted during periods without any
known outbreaks of influenza or gastrointestinal illness. A
primary objective of syndromic surveillance is to detect
abnormal increases in behaviors associated with flu-like ill-
ness not necessarily attributable to influenza (e.g., to detect
events of biologic terrorism). However, these estimates of
citywide illness might change during an outbreak if severity
of illness alters the pattern of health-seeking behaviors.

Conclusions
 By combining data from a citywide survey with syndromic

surveillance data, DOHMH was able to use the syndromic
multiplier to estimate the number of illnesses in the commu-
nity represented by each ED visit. Survey responses regarding
the actions persons take during a flu-like illness provided
important information about health-seeking behaviors and
about the representativeness of different data sources used in
syndromic surveillance.
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