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SUMMARY

Strong notifiable disease surveillance systems are essential for disease control. We sought to

determine if a brief informational session between clinic and health department employees

followed by reminder faxes and a newsletter would improve reporting rates and timeliness in a

notifiable disease surveillance system. Ambulatory clinics were randomized to an intervention

group which received the informational session, a faxed reporting reminder and newsletter, or to

a control group. Among intervention and control clinics, there were improvements in the number

of cases reported and the timeliness of reporting. However, there were no statistically significant

changes in either group. Despite improved communication between the health department and

clinics, this intervention did not significantly improve the level or the timeliness of reporting.

Other types of interventions should be considered to improve reporting such as simplifying the

reporting process.

INTRODUCTION

Public health surveillance systems are essential for

monitoring rates and distributions of infectious dis-

eases so that outbreaks can be identified and con-

trolled [1]. In addition to naturally occurring

outbreaks, the identification of biological terrorism

events also depends on local and state surveillance

systems [2]. Communicable disease surveillance in the

United States is primarily based on a passive, noti-

fiable disease surveillance system, in which labora-

tories and health-care providers report cases of

notifiable diseases to local or state health departments

[3]. In addition to specific diseases, the majority of

states require reporting of suspected outbreaks, and

many also require reporting of unusual conditions [3].

The early identification of the Hantavirus outbreak in

New Mexico was partially due to an effective surveil-

lance system and a willingness of providers to report

[4], and the rapid identification of the Anthrax attack

of 2001 in Palm Beach, Florida was due to an in-

fectious disease physician immediately notifying the

Palm Beach Health Department of a possible anthrax

case [5]. Although the identification of the Hantavirus

outbreak and Anthrax attack are examples of tra-

ditional public health surveillance systems working

well, systems often perform sub-optimally due to

delays in reporting or underreporting. A review of

studies evaluating underreporting in the United States

between 1970 and 1999 indicated that on average

79% of sexually transmitted diseases, tuberculosis,

and acquired immunodeficiency syndrome cases were

reported compared with 49% for other conditions [6],

the group of conditions which includes agents that

could be used in a biological terrorist attack. Several

studies have been conducted to better understand
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underreporting [7–14]. Reasons for underreporting

offered by clinicians in these studies include not

reporting because they believe that laboratories or

someone else is reporting for them [7–10, 14], not

knowing how or what to report [7, 9–11, 14], not

knowing that they had to report [9], not feeling

responsible for reporting [8], a belief that data are not

acted upon [11, 13], having confidentiality concerns

[7, 14], and finding reporting too time consuming

[7, 11, 12]. All but the last two reasons are primarily

related to knowledge deficits.

Syndromic surveillance systems, which monitor

levels of people presenting with disease syndromes

instead of specific diagnosed conditions, are being

developed to identify outbreaks earlier [15]. Although

these systems may prove to be effective in identifying

illnesses in their early stages or non-reportable con-

ditions such as influenza, they complement rather than

replace traditional reportable disease surveillance be-

cause of their own limitations such as not being useful

in identifying isolated cases of rare diseases or small

clusters of illness. The index case of anthrax in the

Anthrax attack of 2001 would not have been identified

by syndromic surveillance. Similarly, the West Nile

Virus outbreak in New York City was identified due

to an infectious disease practitioner reporting four

cases of an uncommon condition, encephalitis with

severe muscle weakness, as opposed to an increase

in meningitis or encephalitis cases [16]. Therefore, in

addition to developing new surveillance systems such

as syndromic surveillance systems, existing notifiable

disease surveillance systems should be improved.

Miami-Dade County, Florida (2002 estimated

population 2.3 million) [17] had 6108 licensed phys-

icians in 2003. In Florida all cases of notifiable dis-

eases must be reported by laboratories, hospitals, and

physicians [18]. Every year physicians are sent a list of

the current notifiable diseases and given reporting

forms so that they can report notifiable diseases by fax

or mail.

The extent of underreporting in Miami-Dade

County is unknown. However, there have been sev-

eral situations in which cases were reported by lab-

oratories and not by physicians and of physicians not

reporting cases in a timely manner leading to delayed

control measures. Compared with ambulatory clinics,

underreporting and reporting delays by hospitals

seem to occur less frequently possibly due to a strong

relationship between infection control practitioners

and Miami-Dade County Health Department

(MDCHD) and reportable conditions frequently

diagnosed at hospitals. When MDCHD employees

have contacted providers who did not report cases

(e.g. cases identified through laboratory reporting

only), providers’ explanations included: (1) not

knowing that they needed to report, (2) believing

that laboratories report for them, (3) case had inad-

vertently not been reported, or (4) did not know how

to report ; explanations similar to those reported in

other areas [7–11, 14].

To have an effective surveillance system, it is also

important that there be regular training of clinicians

about disease reporting [16] and that public health

authorities disseminate surveillance data results that

are relevant to clinicians on an ongoing basis [16, 19].

At the time of the study, MDCHD’s contact with

most providers was limited to an annual mailing to

physicians advising them about reporting require-

ments and to the instances when additional infor-

mation was needed to complete a case investigation.

A monthly surveillance report had been disseminated

since 1999 but primarily to hospitals due to the lack of

clinic contact information.

Thus, in order to improve reporting, we believed

that we had to communicate reporting requirements

in another way, in addition to mailing, and provide

regular feedback to health-care providers. Further-

more, studies have indicated that reporting could be

improved by active surveillance (health department

employees actively soliciting cases) [20–25]. Active

reporting, however, can be labour-intensive and thus

costly. Therefore, we conducted a randomized con-

trolled trial of ambulatory clinics in Miami-Dade

County to determine if a brief one-on-one informa-

tional session between clinic and MDCHD employees

followed by bi-weekly electronic faxed reporting

reminder and electronic faxed monthly surveillance

newsletter would improve reporting rates and time-

liness of reporting compared with control clinics

which continued to receive the annual mailed report-

ing disease instructions only.

MATERIALS AND METHODS

Ambulatory clinic selection

Ambulatory clinics in the Miami-Dade County area

were identified manually from the ‘physician and

surgeons ’ sections of the Miami-Dade County

Yellow Pages. These sections included the ‘physician

and surgeons – MD’, ‘physician and surgeons –

gynecology’, ‘physician and surgeons – gynecology
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and obstetrics ’, ‘physician and surgeons – general

practice ’, ‘physician and surgeons – infectious

diseases ’, ‘physician and surgeons – internal medi-

cine ’, ‘physician and surgeons – obstetrics ’, and

‘physician and surgeons – pediatrics ’ sections. Clinics

were called by MDCHD employees to obtain contact

information including the clinic fax number and the

number, names and specialities of physicians who

practice at the clinic, the estimated number of patients

seen in the clinic during an average week, and the

estimated number of patients seen in the clinic during

a year. These clinics did not include ambulatory

clinics affiliated with hospitals because area hospitals

use their infection control staff to report notifiable

diseases diagnosed among in-patients or outpatients

in their affiliated clinics. Health department clinics

were also excluded. Duplicate listings and clinics in

which the majority of providers are not primary-care

providers (e.g. family practitioners, paediatricians,

obstetricians/gynaecologists, or internists) or infec-

tious disease specialists were excluded from study.

The remaining clinics were randomized to the inter-

vention clinic or control clinic group by having SAS

version 9.0 (SAS Institute, Cary, NC, USA) generate

503 random numbers so that each clinic had a num-

ber. Then numbers were sorted, and the clinics with

the first 278 numbers were assigned to the inter-

vention group and the remaining to the control group.

In some cases a physician worked at two or more

clinics ; however, randomization was at the clinic and

not the physician level.

Intervention

The intervention clinics were divided between four

MDCHD employees by geographic area. Each of

the four employees was a person whose usual job

involved obtaining information for cases reported

to the surveillance system and performing contact

investigations. During the last two weeks of May and

the month of June 2003, he/she met once with the

person in the clinic who was responsible for reporting

to explain the reporting rules, provide a list of re-

portable diseases and reporting forms, and to share

timely public health information. During the sub-

sequent 6-month period, the MDCHD employee bi-

weekly faxed a reporting reminder to the clinic

reporter. If the clinic did not respond to the fax with

at least one report or a notification stating that there

was nothing to report, the clinic reporter was

contacted by phone. The control clinics received no

intervention except for the annual reporting instruc-

tions mailing in December 2003.

Description of surveillance system

All cases of illness reported to the MDCHD are

entered into the Florida Department of Health’s

Intranet-based surveillance database. For each case, a

MDCHD employee calls providers to obtain any

missing patient contact and illness-related infor-

mation in order to determine if the case meets the

case definition for the reportable condition, the likely

location of exposure (in-state, out-of-state but in the

United States, and outside the United States), and

if the patient attends a child-care facility or has an

occupation that may pose a risk to others (e.g. food

handler if enteric illness). The MDCHD employee

subsequently calls the patient if there is any remaining

missing information or if a contact investigation or

treatment monitoring is needed. In addition to several

other fields, the surveillance database fields include

the name of the initial reporter, the onset of illness

date, the laboratory report date, the date the case was

reported to the health department, clinic or physician

name, and clinic address. These fields were used for

the outcome measures.

Outcome measures

Six measures were evaluated comparing changes

in each of the two clinic groups between the pre-

intervention and intervention time periods. The pre-

intervention period was defined as January–June

2003, and the intervention period was defined as

July–December 2003. The first two measures assessed

the amount of reporting. The first measure was the

number of clinics in each group that reported a case of

a notifiable disease (including cases that may have

been first reported by laboratories). The second was

the number of cases of reportable diseases reported by

control and intervention clinics. All reportable con-

ditions were included except chronic hepatitis B and C

because these are non-acute conditions and sexually

transmitted diseases, HIV/AIDS and tuberculosis

because these were reported to other health depart-

ment units. The third, fourth, and fifth measures

measured timeliness of reporting. The third measure

was the proportion of cases reported to MDCHD

within 2 days of the laboratory report to the phys-

ician. The fourth measure was the median number of

days between the date the case was reported by the
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clinic to the health department and the date it was

reported by the laboratory to the clinic. The fifth

measure was the percentage of reported cases to

MDCHD initially reported by the clinic as opposed to

a laboratory. The sixth measure was a measure of

non-reporting and was the percentage of cases not

reported by a clinic at least 14 days after the labora-

tory result date. This assumes that the clinic would

have received the laboratory result but was not

intending to report it. In addition, the cost per

additional reported case was calculated by dividing

the number of additional reported cases by the costs

associated with the intervention.

ANALYSIS

Analyses were conducted using the intention-to-treat

model. Univariate analyses were conducted using SAS

version 9.0. The changes between the before and dur-

ing time periods were calculated for the intervention

and control groups using x2 or Wilcoxon rank-sum

tests as appropriate. This project was deemed as not

being human subjects research by the Florida De-

partment of Health Institutional Review Board (IRB).

RESULTS

Ambulatory clinic selection and randomization

From Yellow-Page listings, 1388 ambulatory clinics

were identified. MDCHD employees were unable to

obtain reliable estimates of the number of patients

seen at 65% of the clinics due to clinic employees

being unable or unwilling to provide the information.

Clinics in which the majority of providers were

not family practitioners, paediatricians, internists, or

infectious disease specialists (n=885) were excluded

from the study. Of the remaining 503 clinics, 278 were

randomized to the intervention group and 225 to the

control group. However, later analyses indicated that

34 intervention group and 26 control group clinics

were actually duplicate listings of other clinics leaving

244 intervention clinics and 199 control clinics. The

median number of physicians was 1 (range 1–8) in

the intervention group clinics and 1 (range 1–6) in

the control group clinics.

Intervention

Of the 244 clinics in the intervention group, 41

(16.8%) declined a visit from a health department

employee or asked for no further contact at the time

of the visit. Of the remaining 203, 13 (6.4%) clinics

dropped out primarily during the first month of the

intervention by requesting that they do not receive

the faxed reporting reminders. Thus 190 (77.9%)

obtained the full intervention. MDCHD employees

who visited the clinics reported that they encountered

many questions at the clinics about which diseases

were reportable, what information had to be reported,

and when and how the information had to be

reported. During their follow-up calls, MDCHD

employees usually interacted with clinic managers

and continued to encounter reporting questions and

other questions about communicable diseases in the

county.

Number of reported cases

Prior to the intervention (January–June 2003), there

were 963 non-duplicated cases of notifiable conditions

reported by health-care providers in Miami-Dade

County. Of these, 394 (40.9%) were initially reported

by laboratories, 493 (51.2%) by non-study health-

care providers, 32 (3.3%) by control clinics, and 44

(4.6%) by intervention clinics. During the inter-

vention (July–December 2003), there were 911 non-

duplicated cases of notifiable conditions reported by

health-care providers in Miami-Dade County. Of

these, 430 (47.2%) were initially reported by labora-

tories, 385 (42.2%) by non-study health-care pro-

viders, 39 (4.3%) by control clinics, and 57 (6.3%) by

intervention clinics.

Comparing the periods before and during the in-

tervention, the percentage of clinics reporting a case

(including those that may have been first reported by

laboratories or other sources) increased from 17.2%

to 18.6% in the intervention group and decreased

from 18.6% to 18.1% in the control group. However,

neither of these increases was statistically significant

(Table 1). The total number of cases reported by all

intervention clinics (including those that may have

been first reported by laboratories or other sources)

was 110 prior to the intervention and 121 during the

intervention. The total number of cases reported by

control clinics was 78 prior to the intervention and 80

during the intervention. Among intervention and

control clinics, the number of cases per 100 clinics

reported increased, but neither of the changes were

statistically significant (Table 1).

Prior to the intervention 14 cases reported from

intervention clinics and 10 cases reported from con-

trol clinics were associated with outbreaks. During
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the intervention, five cases reported from intervention

clinics and two cases reported from control clinics

were associated with outbreaks. However, no out-

breaks were identified as a result of the cases reported

from the intervention clinics.

Timeliness

The percentage of cases reported to the MDCHD

within 2 days from the date of the laboratory report

did not change significantly among intervention

clinics or control clinics (Table 1). The median num-

ber of days between the date when the clinic reported

the cases to MDCHD and the date of the laboratory

report to the clinic decreased non-significantly from 2

days (range 0–180 days) to 1 day (range 0–180 days)

in the intervention group and from 3 days (range

0–180 days) to 2 days (range 0–180 days) for the

control group.

It was possible to determine the source of the initial

report for 96.7% of the cases. The percentage of

ambulatory clinic cases that were reported initially

from clinics compared with laboratories increased

among intervention and control groups, but these

changes were not statistically significant (Table 1). The

percentage of cases that were not reported by a clinic

within 14 days of the laboratory results date decreased

in the intervention and control groups, but neither of

these changes were statistically significant (Table 1).

The cost of this intervention was primarily in

employee time. The cost for locating the clinics in the

Yellow Pages and entering the clinic information into

a database was US$539, and the cost of calling the

clinics to obtain contact information and eliminate

duplicate listings was US$4289. Contacting these

clinics also allowed the MDCHD to create a database

of all clinics and their contact numbers for com-

munication purposes in the event of a public health

emergency. The intervention-specific costs which

included the time for employees to arrange a visit with

the clinic, visit the clinic, and send the reminder and

newsletter faxes was US$15 036 over 6 months. The

travel costs which included mileage, tolls and parking

was US$1584. Thus the total cost of the intervention

plus creation of clinic database was US$21 448, of

which US$1620 was for the intervention itself. The

cost per additional case identified was US$1650 if all

costs are included and US$1278 for costs excluding

those related to creating the clinic contact infor-

mation database.

DISCUSSION

We found that during the study time period only a

minority of cases (20.8%) were reported from am-

bulatory clinics in the study because most cases were

reported by hospitals or laboratories. Although we

found that our intervention had no statistically

significant effect on the number of cases reported,

the timeliness of reporting, and the percentage of

cases that were not reported, all changes were in the

Table 1. Reporting outcome measures by ambulatory care clinic intervention status before and during the

intervention, Miami-Dade County, Florida, 2003

Outcome

Intervention clinics (n=244) Control clinics (n=199)

Before During P value Before During P value

Number and percent of clinics reporting at
least one case*

42 (17.2%) 46 (18.9%) 0.6# 37 (18.6%) 36 (18.1%) 0.9#

Number of cases* reported per 100 clinics 45.1 49.6 0.3# 39.2 40.2 0.8#
Percent of cases reported by clinic within 2
days from date of laboratory report to clinic

56.8% 66.7% 0.3# 43.8% 51.3% 0.5#

Median number of days between cases
reported and date of laboratory report

2 1 0.7$ 3 2 0.6$

Percent of cases initially reported from

clinic as opposed to from laboratory

40.0% 47.1% 0.3# 41.0% 48.8% 0.3#

Percent of cases not reported· 22% 16% 0.1# 18% 14% 0.3#*

* Any reported cases even if first reported by a laboratory.
# x2 test.
$ Wilcoxon rank-sum test.

· Defined as cases not reported by a clinic within 14 days of the laboratory result date. Assumes that clinics had the result but
did not report it.
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desired direction. The intervention also seemed to

improve communication between the health depart-

ment and the clinics. It may be that the intervention

was not intensive enough. Other more intensive ac-

tive surveillance interventions conducted many years

ago led to an increase in the number of reported

cases. Beginning in 1965, Israeli clinics within one

district were visited every 2 weeks by a nurse; this

intervention led to two- to threefold higher rates of

viral hepatitis being reported in the intervention

district [20]. In 1975 in Denver several interventions

were compared including letters and telephone con-

tact with a clinic nurse, and the only intervention

group with an increase in cases was the telephone

contact group which reported twice as many cases of

gonorrhoea as during the year prior to the inter-

vention [21]. In 1980 in Vermont a weekly telephone

call from a nurse was made to clinics ; this resulted

in twice as many cases of hepatitis, measles, rubella

and salmonellosis per patient attending the clinic

being reported by the group receiving the telephone

call compared with the passive surveillance group

[22]. A 1980 study in Monroe County, New York

found that among private physicians, telephone

contact increased reporting of hepatitis, measles,

rubella and salmonellosis 4.6-fold compared with

1.8-fold for the weekly letter [23]. In 1983 in

Kentucky, weekly telephone calls to physicians re-

sulted in a 2.8-fold increase in reported hepatitis

A cases by physicians randomly assigned to receiv-

ing weekly telephone calls compared with those

in the passive surveillance group [24]. However,

comparisons are limited by the small number of

diseases evaluated in the other studies and the fact

that the most recent study was conducted over 20

years ago, when the clinical practice environment

was different. In each of the five studies evaluating

active surveillance, the increase in reporting was

greater than we found. Our intervention did not

involve regular visits or telephone calls but was

primarily by fax or e-mail. An evaluation of per-

tussis and varicella reporting in an enhanced sur-

veillance system in Canada which was more similar

to ours involved a mailing, a hotline, and a monthly

newsletter. It resulted in significantly improved re-

porting for varicella but not for pertussis [25].

Another possible explanation for the lack of signifi-

cant improvement in reporting was that our study

did not have enough power to detect the changes

due to the small percentage of cases being reported

by the ambulatory clinics.

No additional outbreaks were identified through

cases reported from the intervention or control clinics

during the time period of the enhanced surveillance.

Over a period of several years, a similar active sur-

veillance system in Los Angeles County that involved

volunteer physicians whose clinics were called weekly

did not result in an increase in the number of cases

of illness but led to the identification of a number of

outbreaks [26].

Only the New York and Vermont studies evaluated

timeliness [22, 23]. As in our study, neither of these

studies found an improvement in timeliness. Timely

data are needed to enable identification, investigation

and control of clusters and outbreaks [27].

The cost of the enhanced surveillance was substan-

tial at US$16 620 for 6 months for the intervention

itself or US$1278 per additional case. This is less than

the cost of the Vermont active surveillance experiment

which resulted in a cost per additional case found of

US$1922 (in 2003 dollars) [22], probably due to

the fact that the MDCHD employees who visited

the clinics were not nurses. However, the cost was

substantially more than that of an intervention in

Kentucky which cost US$883 (2003 dollars) per

additional hepatitis A case found [24]. Our cost per

additional case was high due to the small increase in

the number of cases.

One attribute that should be considered in surveil-

lance systems is how acceptable it is to clinics [28]. The

system was relatively simple with one visit and a

weekly primarily electronic contact. If we use the

acceptance rate of the visit and contact throughout

the 6-month time period as a measure of acceptability,

190 (78%) out of 244 of the clinics found it acceptable

making it slightly more acceptable than the telephone-

based intervention in Kentucky in which 68% of

physicians participated [24].

Physicians question why they should report if the

laboratory also reports. Locally, we find that report-

ing is timelier if physicians report because of delays

in obtaining laboratory results directly from the lab-

oratory. These delays are usually due to out-of-state

laboratories reporting at the state level and the state

health office then having to distribute the cases by

county. However, as laboratory reporting becomes

electronic, these delays will probably shorten.

Furthermore, we find that even if a case is reported by

a laboratory, there is usually not enough information

in the report to determine if the case meets the

case definition or to conduct any necessary contact

investigations. Thus, a physician’s office gets called.
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However, given the number of reportable conditions

(in Florida over 90), consideration should be given to

improving the timeliness of reporting from labora-

tories. This would relieve physicians from reporting

non-urgent cases which are more likely to have a

laboratory report so that physicians can concentrate

on reporting suspected clusters, unusual conditions,

cases potentially related to bioterrorism, and cases for

which there is no laboratory diagnosis (e.g. possible

rabies exposure). Although it is crucial to have close

relationships between physicians and health depart-

ments, simplifying the work of the physicians may

improve reporting.

There are several limitations to this study. First,

our sampling frame included only clinics that were

identified through Yellow Pages. Some clinics may

not be in the Yellow Pages, particularly smaller ones.

Second, we were unable to determine patient volume

in the clinics. Randomization should have resulted in

clinics with similar patient volumes. However, we

were unable to measure this because we could not

obtain the information about patient volume from the

majority of clinics. Because the total number of cases

reported by the control clinic group was lower than

that by the intervention clinic group during the pre-

intervention period, it is possible that the control

clinic group had a lower total patient volume. There

may be other differences between the two groups that

we were unable to measure. However, we did have

the pre-intervention time period to serve as another

control for both the intervention and control clinics.

A third limitation is that 41 clinics assigned to the

intervention group refused the initial visit and thus

did not receive any of the intervention and 13 ad-

ditional clinics asked not to be contacted during the

6-month follow-up period. Because of the intention-

to-treat analysis, this group, which had less timely

reporting and reported fewer cases, was included with

the intervention group. When this group was excluded

from the intervention group, the effect of the inter-

vention was greater. However, including them gives

us a better indication of how the intervention works in

a real-life setting. Another limitation is that we had a

relatively short follow-up period of 6 months, but it is

unlikely that the intervention effects would increase

over time. Finally, our two comparison time periods

include different seasons and there are some re-

portable diseases which have seasonal changes in in-

cidence. There may also have been undetected

outbreaks during either of the two time periods.

However, both the seasonal changes and any sizable

undetected outbreaks would probably have affected

both the intervention and control groups. Although

the number of outbreak-related cases was higher in

the period prior to the intervention than in the period

during the intervention, the difference was seen in

both the intervention and control groups.

In conclusion, we found that an intervention of

increasing contact with ambulatory clinics resulted

in small improvements in the percentage of cases re-

ported and the timeliness of reporting. However, none

of these changes were statistically significant. It may

be that more intensive interventions are needed and/

or that reporting needs to be simplified for the am-

bulatory clinics. Given the small percentage of cases

that were actually reported from ambulatory clinics in

comparison to laboratories and hospitals, it would

be useful to assess the importance of reporting by

ambulatory clinics as opposed to laboratories in sur-

veillance, outbreak identification, and control efforts

for each of the reportable diseases. Furthermore, it

should be explored if other measures such as short-

ening the list of reportable diseases for ambulatory

clinics to those requiring contact investigations or

immediate control efforts increase compliance.
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