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ABSTRACT
Pelvic inflammatory disease (PID) is an upper-genital tract infection that affects
the female reproductive organs. PID is a notifiable disease in Hawaii with legal
implications for noncompliance. Previous analyses comparing PID diagnoses in
Hawaii’s hospitals and the Hawaii Department of Health (HDOH) PID surveillance data,
confirmed underreporting.

The purpose of this dissertation was to investigate PID reporting in Hawaii so that
the necessary strategies for PID surveillance improvement can be identified and
executed. A survey on PID knowledge, attitudes, diagnosing, and reporting was
completed by 486 physicians. In hierarchical regression, those 15-20 years since
residency were less likely to report PID than those <15 years since residency, and
increased PID diagnosing and reporting knowledge increases the odds of PID reporting
by 1.63 times. Findings suggest strategies for targeted education of physicians as well as
the need to simplify the reporting process. Increased PID-related communication between
HDOH and physicians is essential, and physicians should be provided technical
assistance with reporting.

Study 2 assessed the concordance between physician self-disclosed PID reporting
data from a survey and actual PID reports from the HDOH PID surveillance system using
Cohen’s kappa. In analysis I, data were linked by physician name, and there was “slight
agreement.” In analysis I1, linkage was according to physician practice setting, and there
was “substantial agreement.” It is clear that discordance exists, and further research is
needed to address physician, practice setting, and HDOH issues around PID reporting.

The final study aimed to answer, “How do health administrators view the
mandated disease reporting system, with a focus on PID reporting?” In this qualitative
study, we utilized Situational Analysis and interviewed key administrative stakeholders.
After analysis, it was clear that PID is not being reported because people are not aware of
the disease and the law. Interviewees stressed the need for communication between all
those involved in the reporting process.

The findings from these three studies confirm that: 1) awareness of PID reporting
is low among physicians and healthcare administrators; and 2) education about PID and

the mandated disease reporting law and process is needed.
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CHAPTER |
Pelvic Inflammatory Disease as a Public Health Problem

Sexually transmitted disease (STD)-related infertility is a major issue in the
United States (US). In 1998, the Centers for Disease Control and Prevention (CDC)
collaborated with the Office of Population Affairs of the Department of Health and
Human Services to create the Infertility Prevention Project (IPP), an effort to prevent
STD-related infertility (CDC, 2009). Infertility itself is difficult to diagnose and track on
a population level. “Pelvic Inflammatory Disease (PID) is a more proximal outcome
associated with STD-related infertility, making it a more suitable marker in measuring
successes in reducing infertility” (Stephens, Bernstein, Kohn, Klausner, & Philip, 2011,
p. 8).

PID is a complication that may result from some STDs, most commonly the
bacterial STDs Chlamydia (CT) and gonorrhea (GC). The causal bacteria can move from
the cervix to the fallopian tubes, causing damage to the tissues of the woman’s
reproductive organs (CDC, 2010). Serious consequences, such as chronic pelvic pain,
ectopic pregnancy, and infertility can occur. Prompt detection and treatment of PID are
important to prevent further damage. However, it is difficult to achieve early detection
because symptoms of PID are often mild, vague, or unrecognized (CDC, 2010).
Although PID can be treated with antibiotics, any damage that has already occurred is not
reversible.

The CDC estimates that about 75,000 women in America experience an acute
episode of PID annually, and 10-15% of cases result in infertility (CDC, 2011). The
direct medical cost for a single case of PID is estimated to be $2,305 (Chesson, Collins,
& Koski, 2008). Although PID is a serious infectious disorder, it is deemed a “notifiable
disease” in only 19 states, as well as the District of Columbia and Puerto Rico. In 11
states and Puerto Rico, PID is explicitly mentioned in statutory/regulatory language as a
notifiable disease. In the other nine, PID is defined as “commonly” known to be
reportable, but not listed explicitly (Council of State and Territorial Epidemiologists,
2010). Even though these states and territories require the notification of PID diagnoses,

reporting is not consistent or complete (Ratelle et al., 2003).



PID and Disease Surveillance Systems

The CDC defines a notifiable disease as “one for which regular, frequent, and
timely information regarding individual cases is considered necessary for the prevention
and control of the disease” (CDC, 2010, p. 2). The CDC and the Council of State and
Territorial Epidemiologists (CSTE) update a list of nationally notifiable diseases
annually. The CDC is responsible for collecting and publishing these data. The
systematic collection, analysis, and interpretation of health data are referred to as
surveillance. Data from surveillance are disseminated to entities to plan and evaluate
programs, develop policy, and appropriately allocate resources (CDC, 2010). More
specifically, a surveillance system is important to describe trends and define the natural
history of a disease, detect epidemics, reveal disease occurrence-pattern details, track
changes in health practices, and evaluate control and prevention measures.

There are different ways that surveillance data are collected. One way is passive
data collection, in which the health agency responsible for surveillance (usually the
health department) depends on health practitioners to report events to health agency staff.
Active data collection is another method, and includes active pursuit and collection of
data from sources likely to have current information on the disease in question. Sentinel
surveillance, sometimes referred to as “early warning system,” is also done. This system
focuses on easily defined and accessible population groups within the larger population,
and data are actively collected. All of these forms of data collection can be done either
directly (the information collected on the disease/condition itself) or indirectly (e.g., by
measuring absenteeism from work as an indirect measurement of flu incidence). For a
surveillance system to be successful, and thereby useful in protecting the public’s health,
accurate and timely reporting of diseases must be done by designated entities (e.g.,
physicians, laboratories, other staff). Without this reporting, incidence and prevalence of
diseases, trends, and assessments of control and prevention programs could be distorted
and inaccurate (CDC, 1990).

Legislation and regulation of disease reporting are done at the state level, and the
list of notifiable diseases varies within each state. As previously described, PID is an
example of a disease that must be reported to the health department in some states, but

not in others. Even in states where reporting is required, PID surveillance usually is



passive, which puts responsibility of reporting PID on the diagnosing physician. Factors
related to diagnosing PID, such as the lack of a clinical diagnostic gold standard,
variability of clinical judgment of symptoms, underreporting, and a diagnostic shift from
inpatient (where hospital discharge data provide a good source for gathering PID data) to
outpatient, all contribute to the challenge of maintaining an effective PID surveillance
system (Ratelle et al., 2003). Stephens et al. (2010) conducted a descriptive analysis of
PID case reports in San Francisco through a passive case reporting surveillance system
and determined that passively collected PID surveillance data are limited because of the
likely underreporting by diagnosing providers, suggesting that additional data sources are
necessary to measure and monitor PID incidence.

PID Reporting in Hawaii

Although PID is not on the national notifiable disease list, it is a state-mandated
notifiable disease in Hawaii under Hawaii Administrative Rule, Title 11, Department of
Health, Chapter 156, Communicable Diseases, the Hawaii Department of Health
(HDOH). Under this rule, the HDOH must be notified of any diagnosed case of PID.
The HDOH Sexually Transmitted Disease and AIDS Prevention Branch (SAPB)
administers a “passive” surveillance system. Together, SAPB and the HDOH Family
Planning Program (FPP) report all cases of sexually transmitted diseases that are on the
national notifiable list to the CDC.

As a requirement of their federal funding, SAPB and FPP serve on the Region IX
advisory committee of the IPP. In 2009, IPP Region I1X (which includes Hawaii,
California, Arizona, and Nevada) chose to add PID as a priority area. All members of
IPP Region IX were tasked with determining PID data sources to analyze PID case
burden across the region. Currently, only Hawaii and California have state PID reporting
mandates in Region IX.

IPP members from California analyzed insurance data and compared it to their
state surveillance data and found that non-reporting of PID was occurring (Chow, 2010).
Hypothesizing that Hawaii would have related results, SAPB and FPP conducted a
similar analysis in Hawaii. PID Hawaii surveillance data were compared with a subset of
Hawaii insurance PID case data. The study found that, during calendar year 2009, 62

cases of PID statewide were reported to SAPB. At the same time, a Hawaii insurance



company extracted PID claims data from their MedQuest insurance plan for females 25
and under and found 233 cases (Pacheco, 2010). These data suggest that at best only 1 in
4 diagnosed cases of PID are reported. Recognizing the severity of this problem, as well
as their responsibility to address it and take information back to IPP, HDOH made a
commitment to thoroughly investigate PID reporting in Hawaii.

Status of Interventions

Underreporting of diseases, even if mandated, is a global issue. Some studies
have been conducted to try to identify and understand the barriers to reporting notifiable
diseases, as well as to determine strategies that could increase reporting. A study in
Canada examined emergency room physicians’ self-reported practices and perceptions
regarding barriers and knowledge of notifiable disease reporting, and solicited
recommendations from physicians to improve reporting (Friedman, Sommersall, Gardam,
& Arenovich, 2006). The authors found that the main barriers of reporting were not
knowing which diseases were reportable and the perception that the reporting process
requires too much time and effort. Furthermore, they stated that physicians thought that
prominent posting of notifiable disease lists and the reporting process, automated
reporting systems, appointment of a nurse within the health facility to carry out reporting,
and feedback of disease reports could potentially improve reporting.

Tan, Yeh, Chang, Chang, & Tseng (2009) surveyed private doctors in Taiwan to
investigate their reporting knowledge, attitudes, and behaviors related to reporting
communicable diseases. They also compared the differences between physicians who
ever reported and those who never reported. Not wanting to violate a patient’s privacy,
feeling that reporting was too troublesome, being unsure of whether a disease is
reportable, and already having treated the patient (making the assumption that the patient
no longer has the disease) were the most common reasons found for not reporting. Tan et
al. (2009) also found that there were differences between physicians who reported and
never reported. Physicians who never reported were more likely to feel that reporting a
PID case would violate a patient’s privacy. These physicians were also less interested in
getting feedback about diseases from the government.

Two studies aimed to further explore the conclusion found in the literature that

low compliance of physicians with notification systems is partly due to insufficient



surveillance data feedback to physicians. The first study by Krause, Ropers, & Stark
(2005) wanted to identify how feedback could be organized so notification compliance
could be increased among physicians. They conducted a survey among primary care
physicians in Germany and found that physicians preferred to receive occasional reports
by fax, mail, or through the German Medical Association, as opposed to having to
actively search out the information. The authors recommended that reports on important
and/or local public health issues should be delivered in non-electronic form. The second
study, done by Brissette, Gelberg, & Grey (2006), focused on the two primary motives
for physician reporting: 1) wanting to comply with laws and regulations, and 2) desiring
public health benefit. Letters asking for more patient/disease information were mailed to
physicians that had treated a patient with a reportable lung disorder and had not reported
it. One group received messages that emphasized motive 1, the second group on 2, and
the third group on both 1 and 2. Physicians that received messaging on the importance
and need to comply with the law (motive 1), both with and without messaging on the
benefits of reporting to public health (motive 2), were more likely to respond and fulfill
requests for further information on the patient.

A literature review using PubMed was conducted to examine if any of the U.S.
locales with legal PID reporting statutes (19 states plus the District of Columbia, and
Puerto Rico) have conducted studies to assess their mandatory PID reporting system.
Databases were searched using key words such as “state AND report* AND pelvic
inflammatory disease”, "United States AND PID AND surveillance” and "pelvic
inflammatory disease™ AND report*. In addition, the names of each of the 19 states,
District of Columbia, and Puerto Rico were entered in place of “state” in the query “state
AND report* AND pelvic inflammatory disease”. A total of 31 articles were flagged for
review, but only three were relevant. The other 28 articles were excluded because they
did not look at PID reporting and instead discussed PID diagnoses specifically or focused
on predictors and risk factors for PID.

The three studies for review were from California, Massachusetts and Oregon, all
of which explicitly mandate PID reporting. The California study surveyed primary care
physicians on a myriad of PID issues, one of which was reporting (Hessol et al., 1995).

Their study revealed that physicians were more likely to report PID if they were in the



public sector, and if their patients were non-white and Medi-Cal recipients (receiving
Medicaid health benefits). Findings suggested that reporting was low because some
physicians were unaware that PID is reportable in California or they relied on others to
report it.

Ratelle et al. (2003) addressed PID reporting burden in a study utilizing electronic
medical records (EMRs). The goal of this Massachusetts study was to determine the
validity of PID diagnostic codes in EMRs used to identify PID cases and to use findings
to improve PID surveillance. They specifically inquired if the diagnostic code 614.9 for
PID was used and, if so, whether the patient met the CDC PID case definition.
Ultimately, the authors found that many of the EMRs they analyzed that included the
diagnostic code of 614.9 (the most commonly used PID diagnostic code) did not reflect
the CDC symptom-based criteria for a PID case. However, they found that if a positive
gonorrhea or Chlamydia test accompanied the diagnosis, it could be used to enhance PID
reporting because most PID cases in the US are associated with STDs, mainly
Chlamydia.

The third study, from Oregon, was similar to the Massachusetts study.
Administrative data were used to enhance PID surveillance by exploring which written
physician diagnoses from the emergency department (ED) were compatible with the
CDC PID case definition (Adams, Southwick, Jui, Loveless, & Kohn, 2004). They found
that three written diagnoses (PID, pelvic inflammatory disease, salpingitis) met the CDC
PID case definition. Of the 45 ED diagnoses that included any of these three diagnoses,
only three had been reported, suggesting underreporting. It was concluded that the
timeliness and completeness of PID reporting could be improved by electronic ED
surveillance.

Conceptual Framework

The conceptual framework for this dissertation (figure 1.1) starts with the premise
that STD-related infertility prevention is a national goal. It then leads to the idea, as
pointed out by Stephens et al. (2011), that PID is a proximal outcome of STD-related
infertility, making it an adequate marker for measuring infertility reduction efforts.
Recognizing the public health importance of addressing STD-related infertility and PID,
guidelines were developed to help physicians more accurately diagnose a case of PID,



and reporting policies were established in some states (Hawaii being one of them). With
guidance on how to diagnose PID, and a law mandating the reporting of PID cases,
accurate and timely diagnosing and reporting of PID should occur, leading to prompt
treatment of PID. Treating PID as early as possible is important because not treating it
may lead to severe irreversible damage of the female reproductive system, possibly
resulting in infertility. Therefore, if timely treatment of PID occurs, the incidence of
STD-related infertility could be reduced (end point of the dissertation conceptual
framework).

Although this framework should guide practice, there is an obvious disconnect
between the framework and the actuality of PID reporting in Hawaii. As noted earlier,
Hawaii suffers from severe underreporting of PID. Thus, the state is unable to accurately
gauge the extent of the problem or develop adequate interventions to reduce PID-related
infertility. This dissertation is made up of three studies that examine why underreporting
occurs, which can guide the development of interventions to improve PID reporting. The
three research questions (RQ) that guide the studies are shown in figure 1.1, surrounding
the dashed lines that lead to the box “accurate and timely diagnosing and reporting of
PID.” They are:

e RQ1 - Which PID reporting barriers do Hawaii physicians most commonly
experience?

e RQ2 - What is the concordance between self-reported PID data and HDOH PID
surveillance system data?

¢ RQ3 - How do health administrators view the mandated disease reporting system

(with a focus on PID reporting)?

The dashed lines in my dissertation conceptual framework represent the major gap that
exists within this framework. With PID diagnosis guidelines in place, as well as a
reporting policy, accurate and timely diagnosing and reporting of PID should occur.
However, it is not. This dissertation will generate information that can help stakeholders

address this gap.



Figure 1.1: Dissertation conceptual framework
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Purpose of Dissertation

The initial steps for improving the PID surveillance system in Hawaii and
increasing PID reports are to determine who is diagnosing PID in Hawaii and why others
are not reporting. Because of under and non-reporting of PID to Hawaii’s surveillance
system, it is difficult to determine which physician specialty, clinical setting, or
geographic location should be targeted when it comes to designing and implementing
strategies to increase reporting. In addition, it is important to understand the barriers that
may exist when it comes to PID reporting. Are barriers in Hawaii similar to those
identified in the literature? Who needs to be involved in addressing these barriers? It is
imperative that these questions be addressed so that evidence-based interventions to
improve PID reporting can be implemented or interventions specific for Hawaii can be
designed. The purpose of this dissertation is to perform these initial steps by
investigating PID reporting in Hawaii so that the necessary strategies for PID surveillance
improvement can be identified and executed.

The first of three studies examined PID reporting knowledge, attitudes, and
practices of Hawaii’s physicians. This study addresses the conceptual model gap by
helping to determine whether or not physicians are aware of PID diagnosis guidelines and
the reporting policy. It also assessed the possible barriers to PID reporting in Hawaii faced
by physicians, and it will inform recommendations for improving PID reporting. Study 1
IS a quantitative descriptive study that utilizes a questionnaire adopted from the San
Francisco Department of Public Health and modified to reflect reporting barriers identified
in the literature and framework for analysis and action to improve PID reporting. The
review of the literature and adaptation of the framework that went into modifying this tool
laid the foundation for all three studies (it was the tool used in study 1 and 2 and it
informed the interview guides used in study 3), so it is important to describe its
development here. The San Francisco PID survey was modified based on the reporting
barriers identified in the literature. | organized PID reporting barriers identified into three
categories —barriers to improving health provider engagement, improving diagnostic
quality, and improving surveillance systems. These categories are outcome areas that can
be achieved if the corresponding barriers are addressed, thereby improving PID reporting.

Many of the barriers under each category relate directly to physicians. For example, to



improve health provider engagement, physicians should be made aware of the current
CDC guidelines for diagnosing a case of PID and that PID is a reportable condition.
Under improve diagnostic quality, focus would be on modifying the complicated
definition of PID and educating physicians on the modified definition so that PID
diagnoses among doctors would be consistent. The final category, improve surveillance
systems, would involve making reporting forms for PID accessible to physicians so the
process wouldn’t be troublesome. These categories fit into a framework for identification
of relevant entry points for improving PID reporting by physicians (figure 1.2). To
develop this framework, I adapted the Stop TB Partnership’s DOTS Expansion Working
Group’s Action Framework for Higher and Earlier TB Case Detection (Lonnroth, Uplekar,
Ottmani, & Blanc, 2009). The TB framework was chosen because, like PID, the case
detection rate for TB is low. Barriers to detecting TB are similar to barriers to detecting
PID, and include poor understanding of the disease, poor diagnostic quality, limited
disease knowledge among health providers, and poor information systems, including
notification. Also, using a conceptual framework developed for other STDs, such as
Chlamydia or HIV, appeared inappropriate because there are a lot of awareness and
education about these STDs among the public and providers, and there is a gold standard
diagnostic test for both of these diseases. Thus, the Action Framework for Higher and
Earlier TB Case Detection was modified for PID reporting and to guide analysis and
action for improvement.

Although the TB Case Detection Model was the best fit for PID, modifications to
the model were needed because this dissertation does not focus on the patient. A
modification was the omission of certain entry points that were identified in the original
model that was only relevant to the patient (public education) and TB (for example TB

treatment and lack of access to TB services in developing countries).
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FIGURE 1.2. Pathway to PID diagnosis and treatment

Figure 1.2 depicts the pathway to diagnosis and treatment of PID based on active care
seeking on the part of the patient and passive surveillance. The steps in the pathway
include recognition of symptoms by the patient, patient’s active health seeking, diagnosis
and treatment in a health facility by a physician, and notification of diagnosis by the
physician. The three boxes around the pathway are specific outcome-related categories
and are strategic entry points for improving PID diagnosing and reporting. The pathway
ends with reporting of diagnosed cases of PID by physicians.

After this adaptation of the framework was done and the barriers identified in the
literature were organized, the survey was modified. In addition to demographic questions
(gender, age, specialty, geographic location, clinical setting), the questionnaire asks
physician respondents how many cases (if any) of PID they have diagnosed and how
many of those cases were reported. A more detailed description of the survey tool is in the
methods section of chapter 2. The findings of this survey study will dictate the
development of the intervention and help determine which physicians the intervention
should target.

The second study gathered information to inform linkages represented by the

dashed line in the conceptual model (figure 1.1) between PID Reporting Policy and

Accurate and Timely Diagnosing and Reporting of PID. As mentioned earlier, although
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many cases of PID are not being reported, some physicians are reporting PID. The
purpose of this study is to assess the concordance between self-reported PID reporting
obtained from the physician survey in Study 1, and HDOH PID surveillance system data.
Research on the validity of self-reported data from surveys suggests that misreporting is a
common source of error, especially when questions are sensitive in nature (Tourangeau &
Yan, 2007). In the survey we asked physicians if they have ever reported a case of PID
in the past 11 years (since 2000). This could be considered a sensitive question because
by law, physicians are mandated to report the cases of PID they diagnose. Physicians
that responded yes to this question were linked to the HDOH PID surveillance database.
This study revealed whether or not agreement exists between the two data sources. The
results from this study will determine what kind of future research should be done. If
concordance is found, we can infer that the self-reported data from the survey are valid.
For example, if it is found that discordance exists, we need to do further research to see if
it is a systematic issue.

The final study in this dissertation addresses the major gap in the dissertation
conceptual model from a different perspective. Studies 1 and 2 focus on physicians;
Study 3 focuses on different health care administrative entities involved in the mandated
disease reporting process. These include the regulatory agency (HDOH) that administers
PID surveillance, as well as entities responsible for ensuring policies and guidelines are
followed in health care organizations and facilities (i.e. administrators, medical directors,
infection control managers). Study 3 aims to answer the research question, “How do
health administrators view the mandated disease reporting system (with a focus on PID
reporting)?” If changes are to be made to the PID reporting and surveillance system, we
need information from regulators and administrators to make sure proposed changes are
feasible. This is a qualitative study utilizing Grounded Theory and Situational Analysis.
Key informant interviews were conducted and the purposive method of sampling was
used.

Community Partner

HDOH is my community partner in this dissertation study. | was previously an
employee of the HDOH FPP and was the IPP representative for FPP. Thus, | have a long-
standing relationship with HDOH and am familiar with the priorities of HDOH, SAPB,

12



as well as IPP. My community partner was involved with all three studies in this
dissertation from beginning to end. Specifically, HDOH has had input in the design of all
three studies and has assisted in the collection and interpretation of the data, as well as
the dissemination of the findings. It will be the responsibility of both HDOH and me to
use the results of this dissertation study to develop appropriate strategies to improve PID
reporting in Hawaii.

Without consistent and accurate PID reporting, the surveillance system cannot be
relied upon nor can it be considered valid. PID incidence and prevalence estimations
cannot be determined and patterns or trends cannot be observed. This makes it very
challenging to appropriately develop and plan interventions to control and prevent PID
and ultimately, STD-related infertility. The three studies in this dissertation will begin to
address this problem by providing the necessary base data we need. It also reveals the

appropriate populations and issues we should target.
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CHAPTER 2
ABSTRACT

PID is a notifiable disease in Hawalii with legal implications for noncompliance.
Two previous analyses comparing PID diagnoses in Hawaii’s hospitals and Hawaii
Department of Health (HDOH) PID surveillance data, confirmed underreporting of PID
in Hawaii.

A survey was designed to assess primary care physician PID knowledge and
attitudes and identify potential predictors of PID diagnosing and reporting. Of 486
respondents (45.7% response rate), 104 (21.4%) had diagnosed and 57 (11.7%) had
reported a PID case in the past 12 months. About half of physicians agreed that PID
reporting was time consuming. In hierarchical regression, those 15-20 years since
residency were less likely to report PID than those <15 years since residency, and
increased PID diagnosing and reporting knowledge increases the odds of PID reporting
by 1.63 times. However, increased PID diagnosing and reporting knowledge and a
favorable attitude towards PID diagnosing and reporting did not increase the odds of PID
diagnosing.
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INTRODUCTION

Pelvic Inflammatory Disease (PID) is a spectrum of inflammatory disorders of the
upper female reproductive tract. Many cases are related to sexually transmitted bacteria,
most notably Neisseria gonorroheae and Chlamydia trachomatis (CDC 2010). These
bacteria can move from the cervix to the uterus, fallopian tubes, and ovaries. Serious
consequences, such as chronic pelvic pain, ectopic pregnancy, and infertility can occur.
Prompt detection and treatment of PID are important to prevent further damage. However,
it is difficult to achieve early detection because symptoms of PID are often mild, vague, or
unrecognized (CDC, 2010). Although PID can be treated with antibiotics, any damage
that has already occurred is not reversible (CDC, 2010).

PID is a notifiable disease in Hawaii with legal implications for noncompliance
(Hawaii Administrative Rule, Title 11, Department of Health, Chapter 156,
Communicable Diseases, the State Department of Health). Two previous
analyses comparing PID diagnoses in Hawaii’s hospitals and HDOH PID surveillance
data, confirmed underreporting of PID in Hawaii (Pacheco, 2012; Pacheco, Katz, Sentell,
2012). A review of the literature revealed that many barriers and challenges exist when it
comes to reporting diseases, especially PID. Because physicians are responsible for
diagnosing and reporting PID, it is not surprising that majority of the barriers relate
directly to them (Stephens, Bernstein, Kohn, Klausner, & Philip, 2010). For example,
some physicians don’t know which diseases are reportable, believe that the reporting
process is too time-consuming and difficult, and think that no useful action is taken on
notifications (Friedman, Sommersall, Gardam, & Arenovich, 2006).

However, better reporting is critical to achieve a valid PID incidence rate and
prevalence proportion, both of which drive health services planning. Given that
physicians are responsible for this reporting, we must understand their perceptions of PID
reporting, barriers to reporting, and what can be done to improve PID reporting in Hawaii.
This study surveyed primary care physicians licensed in the State of Hawaii to assess PID
knowledge and attitudes, and identify potential PID diagnosing and reporting barriers.
The study has two hypotheses: 1. Increased PID diagnosing and reporting knowledge
and a favorable attitude towards PID diagnosing and reporting, controlling for various

physician demographics and variables, increases odds of PID diagnosing; 2. Increased
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PID diagnosing and reporting knowledge and a favorable attitude towards PID diagnosing
and reporting, controlling for various physician demographics and variables, increases
odds of PID diagnosing
METHODS
Design
Using a cross-sectional design, a one-page confidential questionnaire was
administered to a large sample of practicing physicians in Hawaii. This research was
approved by the University of Hawaii Committee on Human Subjects as well as the
HDOH Institutional Review Board (IRB).
Sample

The Hawaii Department of Commerce and Consumer Affairs (DCCA) provided a
list of all licensed obstetrician/gynecologists, internal medicine physicians, general
practice physicians, family practice physicians, pediatricians, and emergency medicine
physicians in the State of Hawaii with a local Hawaii address (N=1,202). This is the same
list and source used by HDOH for other mailings, such as important notifications on
disease outbreaks or updated treatment guidelines.

A packet, which included the questionnaire, a stamped return envelope, and a
cover letter endorsing the study, was mailed to each physician in April of 2012. The
endorsement letter was signed by HDOH and the presidents of the Hawaii chapters of the
targeted medical specialty organizations (American Congress of Obstetrics and
Gynecology, American Academy of Family Physicians and American Academy of
Pediatrics). This cover letter also informed the physician about the study request and
confidentiality, and included contact information for questions/concerns. One week later,
a reminder/thank-you postcard was mailed to each physician. Non-respondents were sent
a second packet two weeks following the postcard.

Measures

Permission was received to modify a PID-reporting questionnaire developed by the
San Francisco Department of Public Health (Bernstein, 2010). It was modified based on
the reporting barriers identified in the literature, and organized in three categories—
barriers to improving health provider engagement, improving diagnostic quality, and

improving surveillance systems (table 2.1). These categories are outcome areas that can
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be achieved if the corresponding barriers are addressed, thereby improving PID reporting.
Many of the barriers under each category relate directly to physicians. For example, to
improve health provider engagement, physicians should be made aware of the current
CDC guidelines for diagnosing a case of PID and that PID is a reportable condition.
Under improve diagnostic quality, focus could be on modifying the complicated definition
of PID and educating physicians on the modified definition so that PID diagnoses among
doctors would be consistent. Unfortunately, no diagnostic test for PID exists, making PID
diagnosis difficult (Simms & Stephenson, 2000). Problems with broad PID case
definitions, along with variable signs and causes of infection, result in inconsistent and
imprecise PID diagnosis (Stephens et al., 2010). The final category, improve surveillance
systems, could involve making reporting forms for PID accessible to physicians so the

process wouldn’t be troublesome.

Table 2.1. PID reporting barriers
Barriers to Improving Health | Barriers to Improving Barriers to Improving
Provider Engagement Diagnostic Quality Surveillance Systems
e Complicated PID definition | e Passive surveillance system
e PID difficult to diagnose e No direct
¢ PID diagnosis based on consequences/penalties for
clinical findings not reporting
(subjective) o No useful action taken on
e Switch from inpatient to notifications

e Unsure of/don’t follow
current CDC guidelines

e Rely on coworkers or lab to
report

e Low awareness of PID
among providers

Too busy/short staffed
Not wanting to compromise
patient confidentiality
Lack of knowledge on how

outpatient management of
PID

Poor accessibility of
reporting forms
Reporting procedure too
troublesome

Reporting procedure too
time-consuming

to report .
e Don’t know which diseases
are reportable

The revised questionnaire included 11 items measuring PID-reporting knowledge
and attitudes. This modified questionnaire was piloted in a convenience sample of five
physicians in family practice, obstetrics and gynecology, and internal medicine to ensure
clarity and validity. These physicians were timed while taking the survey and then asked
after completion if any questions were confusing or out of place. Physicians took
approximately 5-10 minutes to complete the survey. The survey was revised based on
their questions about survey items and their suggestions for re-wording. As a result of the

pre-testing of the survey, one item was omitted and two were re-worded
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The final questionnaire included 20 items (Attachment A). Four knowledge
questions, with correct response in bold, included: 1) In your office/agency, who is
responsible for reporting STDs to the DOH? (response options: Diagnosing provider,
other clinical staff, not determined, administrative staff, infection control staff, other-
specify); 2) physicians are legally mandated to report all diagnosed PID cases to the a)
DOH and b) CDC (true, false, unsure); 3) do you have easy access to a form to report PID
to the DOH? (yes, no, unsure); and 4) which set of guidelines do you follow for
diagnosing a case of PID? (CDC, other, none, unsure). Correct answers to knowledge
questions were coded as 1, and all other answers and blanks were coded as 0.

Six attitude items measured on a 5-point Likert scale, included: a) PID reporting is
time consuming; b) PID is an important issue; ¢) most physicians in Hawaii report PID; d)
clinical uncertainty impacts whether or not I report PID; e) physicians who don’t report
PID are likely to be reprimanded; and f) I’'m confident that I can accurately diagnose PID
(all attitude questions were answered as strongly agree, agree, disagree, strongly disagree
or unsure)] were asked as well.

Five items solicited provider demographics, asking for gender, specialization
(obstetrics/gynecology, internal medicine, pediatrics, family practice or emergency
medicine), island of practice (Oahu vs. all other), practice setting [inpatient (i.e.,
hospitals), outpatient (e.g., private practice, community health centers), HMO or other
(e.g., military)], and years since residency (<15, 15-20, 21-30, or 31+). Another item
asked number of female patients seen in a month (0, 1-25, 26-50, 51-100, or >100), and
two questions related to the number of diagnosed and reported cases of PID. The last
question was open-ended, asking physicians to provide any suggestions they had to
improve PID diagnosing and/or reporting

The two questions relating to diagnosed and reported cases included: “How many
cases of PID have you personally diagnosed in the past 12 months?”” and “How many of
these cases have been reported to the Hawaii Department of Health in the past 12
months?” These were treated as two separate dependent variables (DV): diagnosed/did not
diagnose PID and reported/did not report PID. For the logistic regression analysis, cases
were excluded if a physician marked that they saw zero female patients per month in

2011. If a physician answered that they diagnosed one or more PID cases in the past 12
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months, they were coded as diagnosed (1). If the response was zero, they were coded as
did not diagnose (0). If a physician said the question was not applicable (some wrote that
they did not see female patients or did not deal with gynecologic issues), or left it blank,
they were excluded from all analyses. The same rules were followed in coding the second
DV (reported/did not report PID).

Analysis

Non-responder geographic information (island) and medical specialty
(obstetrics/gynecology, internal medicine, pediatrics, family practice or emergency
medicine) was gathered from the physician mailing list provided by the DCCA. Chi-
square analyses were conducted to compare characteristics of respondents and non-
respondents.

The PID case reporting rate was determined by dividing the number of physicians
that reported a case of PID to the HDOH in the last 12 months by the number of
physicians that diagnosed a case in the last 12 months. Frequencies were calculated and
bivariate analysis was conducted on all predictor variables (including each knowledge
and attitude item) with the two DVs. Because the attitude questions had insufficient cell
counts (>20% with cell counts <5), they were re-coded to three categories: agreement,
disagreement and not sure. No extreme outliers were detected in the data set. However,
there were a number of variables with missing values. Knowledge questions “physicians
are legally mandated to report all diagnosed PID cases to the CDC” and “which set of
guidelines do you follow for diagnosing a PID case?” had >5% missing values. In all, 80
(16.5%) physicians did not answer all of the knowledge questions which is why an
additional analysis was done after treatment of the missing values (imputation by
expectation maximization (EM) and missing values counted as incorrect responses). The
analysis was done without treatment of the outliers and missing values, then also with the
imputed missing values for comparison.

Hierarchical logistic regression was used to determine which predictors increased
the odds of diagnosing and reporting PID. For purposes of parsimony, we computed
composite knowledge and attitude scores for use in regression models. The total
knowledge score ranged from 0 to 5 correct answers. The composite attitude score was

created by taking the average of the six attitude questions (each scored strongly agree= 4
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points, agree= 3 points, disagree= 2 points, strongly disagree= 1 point, unsure or blank =
2.5 points). Attitude questions b, c, e and f were reverse coded.

Hierarchical logistic regression was chosen to parcel the Vs into categories. In
step 1, physician control variables from table 2.3 that were significant in the bivariate
analysis were included; step 2, the knowledge composite variable was added; and in step
3, the attitude composite variable was added. Because the purpose of this survey was to
assess the magnitude of influence of PID knowledge and attitudes and PID diagnosing and
reporting barriers, the knowledge and attitude composite variables were included in the
logistic regression analysis, including all knowledge and attitude items regardless of their
level of significance in bivariate analysis. The assumption of no multicollinearity was
checked using regular regression to yield tolerance and variance inflation factors (VIF)
values. Assessing the significance of interaction terms in a logistic regression model
checked the assumption of linear relationship between continuous Vs and their logits.
Model fit was assessed using omnibus (chi-square) tests of model coefficients, Hosmer &
Lemeshow tests, classification tables, and pseudo R-square values (Cox & Snell,
Nagelkerke). 1Vs were assessed using beta coefficients, Wald tests, and odds ratios with
95% confidence intervals. Model diagnostics were checked using standardized residuals,
Cook’s distance and leverage values to identify potentially influential cases.

RESULTS

Of the total 1,202 surveys that were mailed (table 2.2), 139 were determined to be
invalid, including 57 that were returned unopened because of change of address (41%), 31
associated with physicians who were retired (22.3%), 17 related to physician no longer at
that specific facility (12.2%), 12 associated with physicians no longer practicing medicine
(8.6%), 11 duplicates (7.9%), eight from respondents who said that the survey did not
apply to them (5.7%), and three inadvertently sent to physicians who were deceased
(2.2%). The remaining 1,063 were deliverable, of which 486 were returned completed for
a response rate of 45.7%.

Physician characteristics are shown in table 2.3. Overall, the majority of
responders were from internal medicine (42.8%), were male (65.8%), had been out of
residency for 21-30 years (39%), and were practicing on Oahu (75.3%) and in outpatient
settings (59.3%). About 55% of physicians saw more than 100 female patients per month
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in 2011. Information on non-responders came from the original physician list provided by
DCCA. From this list, physician specialty could be identified as well as island of
practice, given by their mailing address. Comparing the 486 respondents against the 577
non-respondents, no significant differences were seen by geographic location (Oahu
versus all other islands), X? = 2.083 (df=1, n= 1,063), p=0.149. However, there was a
significant association between the groups by specialty, X*= 26.819 (df=4, n= 1.063),
p=<0.001.

Table 2.2. Response rate for PID physician survey by provider specialty

Specialty Total mailed | No. valid | Total completed | Response
rate (%)
Obstetrics/gynecology 125 106 65 61.3
Internal medicine 485 442 207 46.8
Pediatrics 264 228 103 45.2
Family practice 209 184 83 45.1
Emergency medicine 119 102 26 25.5
Total 1202 1063 486* 45.7

*Total includes two surveys with unknown specialties

Of the respondents, 104 (21.4%) had diagnosed a case of PID within the last 12
months, and 57 (11.7%) reported a PID case in the past 12 months. Thus, the PID
reporting rate was 56.7%. In a bivariate analysis, physician gender, specialty, practice,
years since residency, and number of female patients seen per month were significantly
associated with diagnosing PID at p<.05 (table 2.3) and specialty, practice setting, and
years since residency were significantly associated with reporting PID (table 2.3).

Table 2.4 shows whether or not physicians answered the knowledge questions
correctly. Correct answers to the knowledge questions “physicians are legally mandated
to report all diagnosed PID cases to the DOH” and “which set of guidelines do you
follow for diagnosing a case of PID?” were significantly associated with PID diagnosing
(p=0.001 & p<0.001, respectively). Correct answers on the same two knowledge
questions plus the question “do you have easy access to a form to report PID to the
Department of Health?” were significantly associated with PID reporting (p=0.008,
p=0.001 & p=0.004, respectively). Almost half (48.6%) of the physicians agreed that
PID reporting was time consuming and that clinical uncertainty impacted whether or not
they reported PID (49.9%), although interestingly enough, 67.5% were confident that
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they could accurately diagnose PID. About 43% of physicians were unsure of whether or

not most physicians in Hawaii reported PID, but 44.9% disagreed with the statement that

“physicians who don’t report are likely to be reprimanded.”

Bivariate analysis of the attitude questions and the diagnosed/did not diagnose

PID DV resulted in all attitude questions being significantly associated with PID

diagnosing except the item “PID is an important issue” (table 2.5). Agreement on three

items--“PID reporting is time consuming,

29 ¢

physicians who don’t report are likely to be

reprimanded,” and “I’m confident that I can accurately diagnose PID”--was significantly

associated with PID reporting (table 2.5). Bivariate analysis with the two DVs was

conducted for each individual knowledge and attitude questions (tables 2.4 and 2.5),

however, the composite knowledge and attitude variables were used for analysis. When

independent sample t-tests were conducted, both composite variables were not significant

for diagnosed/did not diagnose PID, however, they were significant for DV reported/did

not report PID.

Table 2.3. Physician demographic variables and diagnosed and reported PID (total survey

frequencies included)

Variable Total Diagnosed | y*(df) | Reported | ?(df)
Respondents | PID last12 | andp- | PIDlast | and p-
(N=486)** months value* 12 value*

No. (%) (N=104) months

No. (%) (N=57)

No. (%)

Gender 4.24(1) 1.68(1)
Male 320 (65.8) 61 (58.6) | p=0.04 | 35(60.3) | p=0.19
Female 166 (34.2) 43 (41.3) 23 (39.7)

Specialty 95.47(4) 24.02(4)

p<0.001 p<0.001

Obstetrics/Gynecology 65 (13.4) 33 (31.7) 19 (32.8)

Internal medicine 208 (42.8) 17 (16.3) 10 (17.2)
Pediatrics 103 (21.2) 12 (11.5) 8 (13.8)
Family practice 84 (17.3) 23 (22.1) 13 (22.4)
Emergency 26 (5.3) 19 (18.3) 8 (13.8)

medicine

Practice 20.66(3) 20.86(8)
Inpatient 37 (7.6) 15 (14.4) | p<0.001| 6(10.3) | p=0.008
Outpatient 288 (59.3) 45 (43.3) 23 (39.7)

HMO 61 (12.6) 22 (21.1) 16 (27.6)
Other 70 (14.4) 22 (21.1) 13 (22.4)
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Island 1.031(1) 1.56(1)
Oahu 366 (75.3) 82(80.4) | p=0.31| 43(75.4)| p=0.21
Neighbor islands 106 (21.4) 20 (19.6) 14 (24.6)

Years since residency 16.19(3) 12.50(3)
<15 69 (14.1) 27 (16.3) | p=0.001 | 16 (28.1) | p=0.006
15-20 98 (20.1) 14 (23.1) 7 (12.3)

21-30 189 (39.0) 50 (48.1) 30 (52.6)
31+ 121 (24.7) 11 (12.5) 4 (7.0)

Female patients/month 12.13(3) 6.27(3)
0 20 (4.1) p=0.007 p=0.10
1-25 49 (10.1) 5 (4.8) 4 (6.9)

26-50 52 (10.7) 7(6.7) 2(3.4)
51-100 91 (18.7) 17 (16.3) 12 (20.7)
>100 267 (54.9) 75 (72.1) 40 (69.0)

*P values are based on chi-square analysis.
**N values may differ due to missing data and the option of choosing multiple answers

Table 2.4. Number and percent of physicians answering correctly by diagnosed PID and

reported PID

Knowledge question Diagnosed v*(df) and | Reported x(df)
PID last12 | p-value* PID last 12 | and
months months p-value*
No. (%) No. (%)

In your office/agency 86 (83.5) 2.76(1) 52 (91.2) 0.53(1)

who is responsible for p=0.097 p=0.47

reporting STDs to the

DOH?

Physicians are legally | a) 65 (62.5) |a) 11.57(1) | a) 49 (86.0) |a) 6.98(1)

mandated to report all b) 40 (39.6) | p=0.001 b) 19 (34.5) | p=0.008

diagnosed PID cases to

the: a) DOH b)CDC b) 3.11(1) b)

p=0.078 0.40(1)
p=0.53

Do you have easy 46 (44.7) 2.33(1) 34 (58.6) 12.022(1)

access to a form to p=0.13 p=0.001

report PID to the DOH?

Which set of guidelines | 70 (68.0) 14.95(1) 40 (71.4) 8.25(1)

do you follow for p=<0.001 p=0.004

diagnosing a case of

PID?

*P values are based on chi-square analysis.
**N values may differ due to missing data

Table 2.5. Physician attitudes and diagnosed and reported PID (total survey frequencies

included)

| Attitude question

| Total

| Diagnosed | y2(df)

| Reported [ x%(df) |
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N=486** PID in last | and PID in last | and

12 months | p-value* | 12 months | p-value*

No. (%) No. (%)
PID reporting is time
consuming
Agreement 228 (42.5) | 65(62.5) |14.65(2) | 35(60.3) |6.94(2)
Disagreement 298 (55.5) |26 (25.0) |p=0.001 |17(29.3) |p=0.031
Not sure 11 (2.0) 13 (12.5) 6 (10.3)
PID is an important
issue 445 (94.5) |199(95.2) |3.91(2) |57(98.3) |2.31(2)
Agreement 15 (3.2) 5 (4.8) p=0.14 |1 (1.7) p=0.31
Disagreement 11 (2.3) 0 (0.0 0 (0.0)
Not sure
Most physicians in
Hawaii report PID
Agreement 106 (22.6) |20(19.4) |19.29(2) |19(32.8) |4.96(2)
Disagreement 152 (32.5) |52(50.5) |p<0.001 |23(39.7) |p=0.084
Not sure 210 (44.9) | 31(30.1) 15 (25.9)
Clinical uncertainty
impacts whether or not
| report PID
Agreement 230 (49.9) |54 (51.9) |6.024(2) |27 (46.5) |5.18(2)
Disagreement 173 (37.5) |43(41.3) | p=0.049 | 28 (48.3) | p=0.075
Not sure 58 (12.6) 7 (6.7) 3(5.2)
Physicians who don’t
report are likely to be
reprimanded
Agreement 48 (10.3) 3(2.9) 13.19(2) | 2(3.4) 7.60(2)
Disagreement 218 (46.9) |64 (61.5) |p=0.001 |40 (69.0) |p=0.022
Not sure 199 (42.8) | 37 (35.6) 16 (27.6)
I’m confident that I
can accurately
diagnose PID 328 (70.5) |83(79.8) |[9.15(2) |50(86.2) | 10.30(2)
Agreement 76 (16.3) 16 (15.4) | p=0.010 |7 (12.1) p=0.006
Disagreement 61 (13.1) 5 (4.8) 1(1.7)
Not sure

*P values are based on chi-square analysis.
**N values may differ due to missing data

The physician control variables from table 2.3 that had a significant association in
a bivariate analysis with the two DVs were included in the logistic regression models.
Regardless of whether or not the knowledge and attitude variables were significant in a

bivariate analysis, they were included in the logistic regression models because based on
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previous research, these have been predictors of diagnosing and reporting PID (Hessol et
al., 1996). For the hierarchical logistic regression model with the dichotomous outcomes
of diagnosed PID or did not diagnose PID, the following predictors were included: Step
1- Gender, specialty, practice setting, years since residency and number of female
patients seen per month in the past year (2011); Step 2- Knowledge composite variable;
Step 3- Attitude composite variable. For the hierarchical logistic regression model with
the dichotomous outcomes of reported PID or did not report PID, the following predictors
were included: Step 1- Specialty, practice setting and years since residency; Step 2-
Knowledge composite variable; Step 3- Attitude composite variable. To ensure sufficient
events per variable and to prevent overfit of the logistic regression models, the number of
the less common outcome of each dichotomous DV is divided by the number of
predictors in the model. Bagley et al. (2001) points out that the resulting number should
be 10 or greater. For the diagnosed/did not diagnose PID model, the diagnosed PID
outcome had less events than the did not diagnose PID (104). This number was divided
by 7 (number of predictors in model), which resulted in 14.86, well above 10. For the
reported/did not report PID model, reported PID had the lesser number of events (59).
The number of events was divided by 5 (predictors), resulting in 11.8. Both models were
assumed to have sufficient events per variable without excessive influence on the model
coefficients.

All assumptions of logistic regression were met for each model (Tabachnick and
Fidell, 2007). Independence of observations were assumed due to the design of the study
and the assumption of a linear relationship between the continuous predictor variables
and their logits was satisfied because there were no interactions between the continuous
knowledge and attitude predictors and their logits. All VIF values were <10 and all
tolerance values were >.10, so there was no multicollinearity. Results of the logistic
regression for diagnosed/did not diagnose PID are displayed in table 2.6. The control
variables entered in step 1 significantly improved the fit of the model, X*= 111.07
(df=14, n=359), p<0.001. The knowledge composite variable entered in step 2 did not
significantly improve the fit of the model, X*= 0.15 (df=1, n= 359), p=0.69. The model
fit was not improved after entering the attitude composite variable in step 3, X?= 1.771

(df=1, n=359), p=0.18. For the controlling physician variables entered in step 1,
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obstetrician/gynecologists had a 6.70 greater odds of diagnosing PID compared to

pediatricians (95% CI 2.68, 16.80), and family practice physicians had a 10.81 greater

odds of diagnosing PID compared to pediatricians (95% CI 2.62, 44.61). Physicians

practicing in outpatient settings were less than half as likely to diagnose PID compared to
Other settings (OR=0.42, 95% C1 0.19, 0.97). Those 15-20 years since residency were
less likely to diagnose PID compared to those that were <15 years since residency (OR=
0.32, 95% C1 0.12, 0.86). Respondents seeing >100 female patients per month in 2011

were 5.56 times more likely to diagnose a case of PID compared to respondents that saw
1-25 female patients per month (95% CI 1.46, 21.24). Further inspection of the odds

ratios did not support the study hypothesis that increased PID diagnosing and reporting

knowledge and a favorable attitude towards PID diagnosing and reporting, controlling for

various physician demographics and attributes, increases the odds of PID diagnosing.

The Hosmer and Lemeshow test was not significant, X?= 11.77 (df=8, n= 359), p=0.16,

confirming the null hypothesis that the predicted probabilities equal the observed

probabilities. Classification tables revealed that the final model correctly predicted PID

diagnosing in 82.2% of the cases, compared to 73.5% using the empty model. The Cox

& Snell R*was 0.27 and Nagelkerke R? was 0.39 indicating moderate “variance”

explained by the model. Examination of model diagnostics revealed leverage values

greater than 3*(k+1)/n (0.061), indicating possibly influential cases. However, 95% of

standardized residuals were within 2, and there were no Cook’s distance values of

concern (all Cook’s distance <1).

Table 2.6. Hierarchical logistic regression predicting PID diagnosis

Steps and Reference | X°A p B SE Wald | p OR 95% ClI

variables group

Step 1 111.068 | <0.001

Constant -190 |0.82 | 539 |0.020 |0.15

Gender Males -0.32 | 0.32 | 099 |0.32 0.72 |0.38,1.37
Females 1

Specialty OBGYN 1.85 |0.46 | 16.12 | <0.001 | 6.33 2.57,15.60
IM -0.71 | 044 |263 |0.10 049 |0.21,1.16
FP 230 |0.71 |10.60 | 0.001 | 10.03 | 2.50,40.15
EM 044 | 045 | 094 |0.33 155 | 0.64,3.74
PEDS 1

Practice Outpatient -.86 42 4.27 .039 42 .19, .96
Inpatient .36 .65 31 .58 1.44 40,5.17
HMO 27 A48 .32 57 1.31 .51, 3.37
Other 1
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Residency | 15-20 yrs -1.10 | 0.50 | 4.84 0.028 | 0.33 0.12,0.89
21-30 yrs 0.12 0.38 | 0.10 0.74 1.13 0.54, 2.36
31+ yrs -0.96 | 0.52 | 3.37 0.066 | 0.3 0.14, 1.067
<15yrs 1

Females 26-50 0.55 0.85 | 0.42 0.52 1.73 0.33,9.20
51-100 1.016 |0.72 | 1.97 0.16 2.76 0.67,11.41
>100 1.72 0.68 | 6.46 0.011 |5.60 1.48,21.16
1-25 0

Step 2 0.15 0.69

Constant -1.78 10.88 | 4.10 0.043 | 0.17

Gender Males -0.32 | 0.32 | 1.00 0.32 0.72 0.38,1.37
Females

Specialty OBGYN 1.87 0.46 | 16.24 | <0.001 | 6.50 2.62,16.16
IM -0.71 044 | 262 0.10 0.49 0.21,1.16
FP 2.33 0.71 | 10.75 | 0.001 | 10.30 | 2.55,41.55
EM 0.45 0.45 | 1.012 | 0.31 1.58 0.650, 3.83
PEDS 1

Practice Outpatient -0.86 | 0.42 | 4.28 0.039 | 0.42 0.19, 0.96
Inpatient 0.39 0.66 | 0.35 0.55 1.47 0.41,5.35
HMO 0.28 0.48 | 0.34 0.56 1.32 0.51,3.41
Other 1

Residency | 15-20 yrs -1.11 | 0.50 | 4.87 0.027 | 0.33 0.12,0.88
21-30 yrs 0.13 0.38 | 0.13 0.72 1.14 | 0.55,2.40
31+ yrs 0.95 0.52 | 3.32 0.068 | 0.39 0.14,1.07
<15yrs 1

Females 26-50 0.52 0.85 | 0.38 0.54 1.69 0.32,9.01
51-100 1.001 [0.72 | 191 0.17 2.72 0.66, 11.26
>100 1.71 0.68 | 6.34 0.012 | 552 1.46, 20.88
1-25 1

- 0.12 | 0.15 0.69 0.96 0.76, 1.20
Knowledge 0.045
Step 3 1.771 183
Constant -0.13 | 1.51 | 0.008 | 0.93 0.87

Gender Males -0.31 |0.33 | 0.87 0.35 0.74 | 0.39,1.40
Females 1

Specialty OBGYN 1.90 0.47 | 16.49 | <0.001 | 6.70 2.68, 16.80
IM -0.72 1 0.44 | 2.64 0.10 0.49 0.21,1.16
FP 2.38 0.72 | 10.84 | 0.001 | 10.81 | 2.62,44.61
EM 0.48 0.46 | 1.099 | 0.29 1.61 0.66, 3.95
PEDS 1

Practice Outpatient -0.86 | 0.42 | 4.15 0.042 | 0.42 0.19,0.97
Inpatient 0.27 0.66 | 0.17 0.68 1.31 0.36, 4.83
HMO 0.36 0.49 | 0.55 0.46 1.44 | 0.55,3.76
Other 1

Residency | 15-20 yrs -1.14 | 0.51 | 5.051 | 0.025 | 0.32 0.12,0.86
21-30 yrs 0.092 | 0.38 | 0.058 | 0.81 1.096 | 0.52,2.31
31+ yrs -0.95 | 0.52 |3.32 0.068 | 0.39 0.14, 1.075
<15 yrs 1

Females 26-50 0.60 0.86 | 0.49 0.48 1.82 0.34,9.75
51-100 1.020 | 0.73 | 1.95 0.16 2.77 0.66, 11.59
>100 1.72 0.68 | 6.30 012 5.56 1.46, 21.24
1-25 1

Knowledge - 0.12 | 0.013 | 0.91 0.99 0.78,1.24

0.013
Attitude -0.68 | 0.51 | 1.76 0.18 0.51 0.19,1.38
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To address the missing values concern for the knowledge questions and
knowledge composite variable, the logistic regression analysis was run two additional
ways; imputation of the missing values by EM and by counting the missing values to
individual knowledge questions as incorrect answers (0). The results of the regression
with EM imputed values and incorrect answer substitution did not differ much from the
complete case analysis (table 2.7).

Table 2.7. Comparison of logistic regression model (PID diagnosed/did not diagnose)
results after treating missing values

Logistic N X? df | p Percentage Cox | Nagelkerke | Hosmer &
Regression correct (%) | & Lemeshow
Model Snell (p)
Complete 359 | Step 1: 14 | <0.001 | Final: 82.2 0.27 | 0.39 0.16
Case 111.068 1 ]0.69 Empty: 73.5

Step 2: 0.15 1 |0.18

Step 3: 1.77
EM 412 | Step 1:128.19 | 14 | <0.001 | Final: 82.8 0.27 | 041 0.30

Step 2: 0.24 1 |0.062 | Empty:75.5

Step 3: 3.53 1 | 0.060
Incorrect 431 | Step 1:133.33 | 14 | <0.001 | Final: 83.1 0.27 | 041 0.15
Sub. Step 2: 0.27 1 |0.60 Empty: 76.3

Step 3: 3.32 1 | 0.068

Results of the logistic regression for reported/did not report PID are displayed in
table 2.8. The controlling variables entered in step 1 significantly improved the fit of the
model, X = 49.98 (df=10, n= 241), p<0.001. The knowledge composite variable entered
in step 2 significantly improved the fit of the model as well, X*= 12.57 (df=1, n= 241),
p<0.001. The model fit was not improved after entering the attitude composite variable
in step 3, X*= 2.78 (df=1, n= 241), p=0.096. For the controlling physician attribute
variables entered in step 1, internists were much less likely to report PID than
pediatricians (OR=0.20, 95% C1 0.058,0 .71). Those 15-20 years since residency were
less likely to report PID compared to those that were <15 years since residency (OR=
0.26, 95% C1 0.077, 0.86) and those 31+ years since residency were less likely to report
PID compared to those that were <15 years since residency (OR= 0.14, 95% CI 0.031,
0.57). Further inspection of the odds ratios partially supported the study hypothesis;
increased PID diagnosing and reporting knowledge (not a positive attitude) towards PID

diagnosing and reporting, controlling for various physician demographics and attributes,
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increases the odds of PID reporting, by 1.63 times (95% CI 1.17, 2.25). The Hosmer and
Lemeshow test was not significant, X* = 4.77 (df=8, n= 241), p=0.78, supporting the null
hypothesis that the predicted probabilities equal the observed probabilities. Classification
tables revealed that the final model correctly predicted PID diagnosing in 83.8% of the
cases, compared to 78.4% using the empty model. The Cox & Snell R?was .24 and
Nagelkerke R? was .37 indicating moderate “variance” explained by the model.
Examination of model diagnostics revealed leverage values greater than 3*(k+1)/n
(0.075), indicating possibly influential cases. However, 95% of standardized residuals

were within £2, and there were no Cook’s distance values of concern (all Cook’s distance

<1).
Table 2.8. Hierarchical logistic regression predicting PID reporting
Steps and Reference | X°A [p B SE |Wald | p OR 95% ClI
variables group
Step 1 49,98 | <0.001
Constant -0.53 | 0.65 | 0.65 | 0.42 0.59
Specialty OBGYN 1.073 | 0.54 | 3.98 | 0.046 | 2.92 | 1.02,8.39
IM -1.38 | 0.61 | 5.11 | 0.024 | 0.25 | 0.076, 0.83
FP 0.63 | 071|079 |0.37 1.87 | 0.47,7.52
EM 0.19 | 056 | 012 |0.73 1.21 | 0.40, 3.63
PEDS 1
Practice Outpatient -0.66 | 0.49 | 1.83 | 0.18 0.51 | 0.20,1.35
Inpatient 0.19 | 0.73 | 0.074 | 0.78 121 |0.30,4.91
HMO 0.75 | 055|189 |0.17 213 | 0.72,6.25
Other 1
Residency | 15-20 yrs -1.49 | 061 | 5.94 | 0.015 | 0.22 | 0.068,0.75
21-30 yrs -0.34 | 0.42 | 0.67 | 0.41 0.71 | 0.31,1.62
31+ yrs -1.87 | 0.71 | 6.88 | 0.010 | 0.15 | 0.038, 0.62
<15yrs 1
Step 2 12.57 | <0.001
Constant -1.81 | 0.79 | 526 | 0.022 | 0.16
Specialty OBGYN 0.72 | 057 | 157 |0.21 2.05 | 0.67,6.28
IM -1.61 | 0.64 | 6.30 | 0.012 | 0.20 | 0.057,0.70
FP 0.35 | 0.74 | 0.031 | 0.63 143 | 0.34,6.03
EM -0.11 | 0.60 0.86 0.90 | 0.28,2.92
PEDS 1
Practice Outpatient -0.73 | 0.51 | 210 | 0.15 0.48 | 0.18,1.29
Inpatient 0.064 | 0.70 | 0.01 | 0.93 1.07 | 0.27,4.23
HMO 0.68 | 057 | 141 |0.23 197 | 0.64,6.02
Other 1
Residency | 15-20 yrs -1.40 | 0.61 | 5.32 | 0.021 | 0.25 | 0.075,0.81
21-30 yrs -0.55 | 0.44 | 1.53 | 0.22 0.58 | 0.24,1.38
31+ yrs -1.95 | 0.73 | 7.23 | 0.01 0.14 | 0.034,0.59
<15 yrs 1
0.54 |0.16 |11.03|0.001 |1.71 |1.25 236
Knowledge
Step 3 2.78 | 0.096
Constant -439 | 1.80 | 595 | 0.015 | 0.012
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Specialty OBGYN 0.65 | 058 | 1.25 | 0.26 191 |0.61,594
IM -1.60 | 0.64 | 6.27 | 0.01 0.20 | 0.058,0.71
FP 0.32 | 0.73 | 0.20 | 0.66 138 | 0.33,5.79
EM -0.16 | 0.60 | 0.075 | 0.78 0.85 | 0.26,2.77
PEDS 1

Practice Outpatient -0.81 | 051 | 248 |0.11 0.44 | 0.16,1.22
Inpatient 0.20 | 0.71 | 0.081 | 0.78 122 |0.30,4.94
HMO 050 | 058 | 0.74 |0.39 165 | 052,519
Other 1

Residency 15-20 yrs -1.35 | 0.61 | 487 | 0.027 |0.26 | 0.077,0.86
21-30 yrs -0.46 | 0.45 | 1.061 | 0.30 0.63 | 0.26,1.52
31+ yrs -2.02 | 0.74 | 744 | 0.006 |0.13 | 0.031,0.57
<15yrs 1

Knowledge 0.49 | 0.17 | 8.62 | 0.003 | 1.63 | 1.17,2.25

Attitude 1.072 | 0.66 | 2.65 | 0.10 2.92 | 0.80, 10.62

The same two methods for treating missing values for the knowledge questions
and composite variable were applied to the logistic regression analysis for PID
reported/did not report. The results for the analysis with the treated missing values
differed slightly from the complete case regression analysis (table 2.9). The results for
step 3 differed the most. When the missing values were imputed by EM, the assumption
of a linear relationship between the knowledge composite variable and its logit was not
satisfied because there was an interaction between the knowledge predictor and its logit.

Table 2.9. Comparison of logistic regression model (P1D reported/did not report) results
after treating missing values

Logistic N X? df p Percentage | Cox Nagelkerke | Hosmer &
Regression correct (%) | & Lemeshow
Model Snell (p)
Complete 241 | Step 1:49.98 | 10 | <0.001 | Final: 83.8 | 0.24 0.37 0.78
Case Step2:12.57 |1 <0.001 | Empty:
Step3: 278 |1 0.096 | 78.4
EM 271 | Step 1:49.20 | 10 | <0.001 | Final: 82.8 | 0.20 0.32 0.86
Step2:1164 |1 0.001 Empty:
Step 3: 0.57 1 0.45 83.4
Incorrect 280 | Step1:50.39 | 10 | <0.001 | Final: 83.1 | 0.19 0.30 0.15
Sub. Step 2: 8.76 1 0.003 | Empty:

Step 3: 0.83 1 0.36 83.9

The final question in this survey was an open-ended question asking physicians to
write in suggestions for how PID diagnosing and/or reporting can be improved. Most
physicians left this question blank, however, some notable suggestions were: send out
regular notifications on what diseases are reportable and what the reporting process is,

make reporting easier, work with the labs, and give incentives for reporting.
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DISCUSSION

PID is a notifiable disease in the state of Hawaii, however, it is under-reported or
not reported at all. It has been suggested that a factor accounting for PID under-reporting
is the broad PID case definition, along with variable signs and causes of infection
(Stephens et al., 2010). Diagnosis of PID relies on subjective clinical interpretation; so if
physicians are not confident in their diagnosis, they are less likely to report it (Doxanakis
et al., 2008; Stephens et al., 2010). In line with the literature, my study found that
confidence to accurately diagnose PID was significantly associated with PID diagnosing
and also for PID reporting in bivariate analysis. For this reason, it was important for this
study to look at both the barriers for PID diagnosing and reporting. A review of the
literature shows that it is likely the barriers are closely related.

Knowing that PID was a mandated reportable disease in Hawaii was significantly
associated with PID diagnosing and reporting in the bivariate analysis. The literature
suggests that this is a main factor in compliance with reporting of PID (Hessol et al.,
1996; Stephens et al., 2010, Friedmen et al., 2006). Interestingly enough, the majority of
Hawaii physicians (74.7%) knew that they were legally mandated to report a case of PID
to the HDOH. However, the cover letter enclosed with the survey did state that in Hawaii
PID was a mandated reportable disease, and two physicians wrote next to the question on
the survey that they did not know PID was a reportable disease in Hawaii until they read
the cover letter, therefore it is possible that others did not know about this law prior to
completing the survey.

Still, if physicians know that they are required to report a PID case, they may not
do so if the reporting process is too troublesome and/or they do not have access to the
form to report PID to HDOH (Tan et al., 2009). When I asked physicians if they had
easy access to the form, 60.7% of them said they did not or were unsure. This question
was also significantly associated to PID reporting in bivariate analysis. The PID case
report form is only available online at the HDOH website or it can be mailed or faxed to
the physician. The form then has to be mailed or faxed back to HDOH once it is
completed. The Massachusetts Department of Health (MDOH) entered into a one-year

pilot project that automated detection and reporting of notifiable diseases using electronic
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medical records (EMR), with the Department of Ambulatory Care and Prevention at
Harvard Medical School and Harvard Pilgrim Health Care and Atrius Health (CDC,
2008). A system, called Electronic Support for Public Health (ESP), was created to be
compatible with the health organizations’ EMR system. When a notifiable disease was
detected in the EMR, the ESP generated an electronic report that was then transmitted to
the MDOH. During this one-year period, MDOH saw a 39% increase in Chlamydia
reports and a 53% increase in gonorrhea reports.

Years since residency was significant in bivariate analysis for both PID
diagnosing and reporting. It was added in step 1 in logistic regression for both reporting
and diagnosing DV models as controlling variables, and was found to be significant for
both models: Those physicians in practice <15 years since residency were more likely to
diagnose and report PID compared to those that were out of residency 15-30 and 31+
years. We also found that a little over half (52.1%) of physicians did not follow the CDC
guidelines for diagnosing a case of PID. It is possible that they have forgotten certain
practices, policies or guidelines, or that PID and disease surveillance were not
emphasized during medical school or residency training at that time. These findings
stress the need for consistent education post-residency on PID and disease surveillance
through various modes such as continuing education or grand rounds. Similarly, Hessol et
al. (1996)’s survey research revealed that half of physicians who treated PID didn’t
follow the CDC guidelines. However, in contrast to our findings, Hessol and colleagues
found better compliance among physicians with greater years since residency.

The majority of respondents to this survey practiced in outpatient settings
(62.6%), more specifically, in private practice (57%). Practice setting was significant for
both PID diagnosing and reporting bivariate analysis. Those practicing in outpatient
settings were significantly less likely to diagnose PID compared to those practicing in
other settings. This may be because most inpatient facilities, like hospitals, have infection
control departments that focus on communicable diseases and disease reporting.

In the multivariate hierarchical logistic regression analysis, the variables “number
of female patients seen per month” and “gender”” were included in the model for PID
diagnosing but not for PID reporting, because they were only significant in the bivariate

analysis for DV PID diagnosed/did not diagnose. Although gender was not significant in
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the final logistic regression model for PID diagnosed/did not diagnose, for physicians
seeing >100 females per month, their odds of diagnosing PID were greater compared to
those physicians seeing 1-25 female patients per month. This finding is supported in the
literature—the more females a physician sees, the more likely he or she will discover a
case of PID (Hessol et al., 1996). According to our study, this does not hold true for
reporting. This goes back to the argument that even though a physician diagnoses a case
for PID, if he or she is not confident in the diagnosis, the likelihood of reporting is
decreased.

Although knowledge and attitude composite variables were only significant in
bivariate analysis for reporting PID, these variables were included in both logistic
regression models (PID report and PID diagnosed). Hierarchical logistic regression
results showed that attitude was not a significant predictor of PID diagnosing or
reporting. However, knowledge was a significant predictor for PID reporting but not
diagnosing. Four of the five knowledge questions directly focused on PID reporting; the
question “Which set of guidelines do you follow for diagnosing a case of PID?”” was the
only question that directly focused on PID diagnosing. An additional hierarchical logistic
regression analysis was done, replacing the knowledge composite variable in step 2 of the
model with the single PID diagnosing knowledge question. Step 2 still was not
significant, and although physicians that answered the single diagnosing knowledge
question correctly were less likely to diagnose PID compared to those that answered
incorrectly, it was not significant (OR= 0.56, 95% C1 0.31, 1.06). However, step 3 and
attitude were now significant. Although Cox & Snell (0.28) and Nagelkerke (0.41) values
were slightly higher with this model compared to the model using the knowledge
composite variable, the -2 Log likelihood value was much higher for the model using the
single diagnosing knowledge question and addition of the single diagnosing knowledge
question and attitude composite variable did not have as much effect as it did with the
other model. Knowledge was significant for the PID reporting logistic regression model
(knowledge composite variable used) and attitude was not significant. Again, given that
majority of the knowledge questions focused on PID reporting, this finding makes sense;

if one has more knowledge about the PID reporting process and policies, he/she would be
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more likely to report it. Based on our findings, increased PID knowledge is a significant
predictor of PID reporting but not for PID diagnosing.

It is unclear as to what extent a favorable attitude towards PID diagnosing and
reporting has on PID diagnosing and reporting; it was only significant in the logistic
regression model that included the single PID diagnosing knowledge question, but not in
any of the other models. To analyze whether or not specific knowledge led to a favorable
attitude towards PID as a predictor, another hierarchical logistic regression analysis was
done using the only two PID reporting-specific knowledge questions that were significant
in the bivariate analysis in step 2 instead of the knowledge composite variable. Both
steps 2 and 3 in the model were not significant. The final model for this analysis resulted
in only one of the knowledge questions having a significant odds ratio (physicians are
legally mandated to report PID to HDOH) and attitude was still not a significant predictor
for PID reporting. Three of the six attitude questions focused on PID reporting, two
focused on PID diagnosing and one focused on neither. Future research might want to
focus on knowledge and attitude questions specific to the dependent variable (either only
PID diagnosing or only PID reporting) to further assess the relationship between
knowledge and attitude and PID diagnosing or reporting.

This study had several limitations. As the study focused on
obstetrician/gynecologists, internists, pediatricians, family practitioners, and emergency
medicine physicians licensed to practice in the state of Hawaii, the results may not apply
nationally, internationally or to other mid-level practitioners that may diagnose and/or
report PID (e.g., nurse practitioners, physician assistants). The cover letter that
physicians received did state that PID was a mandated reportable disease in Hawaii,
therefore, this could have biased physicians’ responses on the survey. Data for this study
is self-reported; therefore, it is possible that responses are biased due to social desirability
and/or recall bias. About half (52.4%) of physicians surveyed did not respond, which
could introduce non-response bias. Incentives were not given, which may have impacted
the response rate. Analysis of non-respondents revealed significant differences for
specialty. The list of licensed physicians in the specified specialty areas from the DCCA
is not complete. Inspection of the list was done by my HDOH community partner and

me, and some physicians that we personally know and/or work with currently, were not
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on the list. Also, as indicated by returned surveys that included messages about
physicians having been retired, deceased, moved or no longer practicing medicine, the
list was not current. When DCCA was contacted and made aware of this, their response
was that “this was the most complete and up-to-date list they had.” They also said, it was
possible that if a physician told them that they did not want to receive notifications by
postal mail but instead by fax, phone or email, they were taken off the mailing list.

However, the 45.7% response rate is relatively high for mail-based surveys of
physicians in general (Krause, Ropers, & Stark, 2005 & Simms, Vickers, Stephenson,
Rogers, & Nicoll, 2000) and substantially higher than that achieved in two recently
published physician-based surveys addressing chlamydia and PID. A survey on
Chlamydia screening which included two mailings to obstetrician/gynecologists, family
practitioners, and pediatricians in Hawaii, utilizing the same physician list source
(DCCA) had a response rate of 21.2% (McGrath et al., 2011). The survey from the San
Francisco Public Health Department, from which our questions were modified with
permission, had a response rate of 10.1% (Bernstein, 2010). In the San Francisco study,
PID was diagnosed by 53.4% of the respondent physicians compared to 21.4% in our
study. Similar to our study, 67% of the California respondents knew PID was a notifiable
disease in California (74.7% knew it was notifiable in Hawaii). Approximately 50% of
Hawaii physician respondents felt that PID reporting was time consuming and agreed that
clinical uncertainty impacts whether or not they report PID compared to 30% of
California physician respondents. Over 90% of Hawaii physician respondents agreed that
PID was an important issue compared with only 40% of California physician
respondents.

Surveillance data are used to plan and evaluate programs, develop policy, and
appropriately allocate resources (CDC, 2010). A surveillance system is important to
describe trends and define the natural history of a disease, detect epidemics, reveal
disease occurrence-pattern details, track changes in health practices, and evaluate control
and prevention measures. For a surveillance system to be successful, and thereby useful
in protecting the public’s health, accurate and timely reporting of diseases is imperative.
PID is an example of a disease that must be reported to the health department in some

states, but not in others. Even in states where reporting is required, like Hawaii, PID
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surveillance usually is passive, which puts responsibility of reporting PID on the
diagnosing physician. Factors related to diagnosing PID, such as the lack of a clinical
diagnostic gold standard and variability of clinical judgment of symptoms all contribute
to the challenge of maintaining an effective PID surveillance system (Ratelle et al.,
2003).

This mailed survey study was a cost efficient way to identify PID-diagnosing and
reporting providers in Hawaii. We not only got important information and insight from
providers, but also identified physician populations (physicians practicing in outpatient
settings and/or physicians with more years since residency) to provide technical
assistance. Future efforts should be geared towards pilot investigations of interventions
such as electronic reporting, which has been shown to improve PID reporting, or active or
sentinel surveillance to get more data on PID diagnosis and reports. An electronic
reporting system is underway in California, so Hawaii could learn from them and
possibly get assistance from them to do something similar.

We conclude that there are barriers when it comes to PID diagnosing and
reporting in Hawaii. There is a knowledge gap among providers when it comes to PID;
this was further made evident in some of the responses to the open ended question in the
survey where physicians suggested that the HDOH work with labs to increase PID
reporting (PID is not a lab-based diagnosis—it is clinician-based). Regular and
consistent communication between HDOH and providers is essential and technical
assistance should be provided by HDOH to physicians. Physicians who see the greatest
number of sexually active female patients, especially patients with PID, should be

targeted.
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CHAPTER 3
ABSTRACT

A survey measuring pelvic inflammatory disease (P1D) reporting to the Hawaii
Department of Health (HDOH) PID surveillance system was administered to physicians
in Hawaii. To assess the accuracy of physician self-disclosed PID reporting, data from
the survey was compared to actual PID case reports from the HDOH PID surveillance
system. Concordance between the two data sources was assessed using Cohen’s kappa
statistic. Two separate analyses were conducted. In analysis I, data was linked by
physician name. In analysis I, linkage was according to practice setting.

In analysis I, the HDOH PID database successfully matched 10 physicians (8.5%)
who self-disclosed that they reported a case of PID to the HDOH in the past 11 years.
There were 7 physicians who self-reported that they did not report a case of PID to the
HDOH in the past 11 years that were found in the HDOH PID database as having
reported a case. There was “slight agreement” (k= 0.093, p=0.001) between the self-
reported survey data and the HDOH PID database. In analysis I, a total of 77 physicians
(17 concordant and discordant physicians already found in the database plus 60
physicians who reported [theoretically] under an inpatient, HMO or Other entity) were
found in the database, resulting in a kappa statistic of 0.61 (p=<0.001, 95% CI 0.53, 0.70)
which is considered to be “substantial agreement”, a dramatically higher level of
agreement.

It is clear that discordance does exist. We need to do further research to address
this systematic issue. The main problem that needs to be addressed is that individual
physicians who are submerging their reports into group practice/HMO aggregate reports
and not reporting individually are not following the legal mandate and compromising PID

surveillance.
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INTRODUCTION

Pelvic Inflammatory Disease (PID) is a complication that most commonly results
from the sexually transmitted infection with Chlamydia trachomatis (CT) and Neisseria
gonorrheae (NG). These bacteria can move from the cervix to the uterus, fallopian tubes,
and ovaries, causing damage to the tissues (CDC, 2010). Serious consequences, such as
chronic pelvic pain, ectopic pregnancy, and infertility can occur. Prompt detection and
treatment of PID are important to prevent further damage. However, it is difficult to
achieve early detection because symptoms of PID are often mild, vague, or unrecognized
(CDC, 2010). Although PID can be treated with antibiotics, any damage that has already
occurred is irreversible.

The CDC estimates that about 75,000 women in America experience an acute
episode of PID annually, and 10-15% of cases result in infertility (CDC, 2011). Although
PID is a serious infectious disorder, it is deemed a “notifiable disease” in only 19 states,
as well as the District of Columbia and Puerto Rico. These states and territories require
the notification of PID diagnoses, however, reporting is not consistent or complete
(Ratelle et al., 2003).

PID is a state-mandated notifiable disease in Hawaii under Hawaii Administrative
Rule, Title 11, Department of Health, Chapter 156, Communicable Diseases, Hawaii
Department of Health (HDOH). An initial analysis comparing PID Hawaii surveillance
data with Hawaii insurance PID case data suggested that, at best, only 1 in 4 diagnosed
cases of PID are reported to HDOH. Specifically, the study found that, during calendar
year 2009, 62 cases of PID statewide were reported to the HDOH, while 233 cases were
found in extracted PID claims data among women on MedQuest (Medicaid) insurance
(Pacheco, 2010).

Another study was conducted to analyze the severity of the problem of under-
reporting of PID in Hawaii. Data on PID hospitalizations from 2006-2010 was extracted
from the Hawaii Health Information Corporation (HHIC) database (based on
International Classification of Diseases — 9" revision — Clinical Modification [ICD-9]
codes to identify PID). PID hospitalization rates were calculated and compared to data
from the HDOH PID surveillance data for the same time period (Hawaii Health
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Information Corporation, 2012). From 2006 — 2010, a total of 335 unique cases of PID
were reported through the state surveillance system. During the same period 794 unique
cases of PID were diagnosed in Hawaii hospitals. Among hospitalized cases, the highest
rates of PID were in among women aged 20-24 years; the lowest rates were in women
>45 years and 15-19 years (Pacheco, Katz, & Sentell, 2012). This analysis confirmed
that PID is severely under-reported in the state of Hawaii.

Research on the validity of self-reported data from surveys suggests that
misreporting is a common source of error, especially when questions are sensitive in
nature (Tourangeau & Yan, 2007). Question sensitivity is a concern when disclosure
could be threatening or is socially undesirable. Threats of disclosure refer to concern
about ones answer becoming known to a third party and/or leading to negative
consequences (Tourangeau & Yan, 2007). Answers given about an attitude or behavior
that deviates from the norm are considered to be socially undesirable (Tourangeau &
Yan, 2007). Since PID reporting is mandated in the State of Hawaii, questions relating to
PID reporting may be perceived as sensitive. A threat of disclosure exists because if a
PID case is not reported, the State of Hawaii could impose a fine on the physician. In
addition, abiding by the law and disease reporting, which benefits the health of the
public, could very well be considered a social norm. A strategy used by researchers to
address the accuracy of self-reported data and sensitive questions in surveys is to
triangulate self-reported data with data from another source, such as a database, register,
or administrative data set (Drapeau, Boyer, Diallo, 2011). Data from these sources
provide a check and balance for the self-reported data.

Many studies compare self-reported data and database records. A study from
Quebec, Canada examined the validity of survey data on the use of mental health
services, since the topic is sensitive (Drapeau et al., 2011). Data from a community
health survey was linked to a government-managed health services register. The study
revealed that 75% of people did not report their use of mental health services. Authors
concluded that social desirability was a factor in the observed discordance between the
two data sources. Bertalli et al. (2011) linked electronic records from a national blood
donation service to self-reported donation history to examine the agreement between the

two. There was 87% concordance between the data sources and a high level of
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agreement (kappa statistic: 0.74). Similarly to reporting diseases for public health
benefit, giving blood to possibly save a life, is socially desirable. In another study, a
survey was sent out to 50% of the members of the Washington Academy of Family
Physicians, asking them about the cancer screenings they provided to their patients
(Montano et al., 1995). Individual self-report data from each physician was compared to
the charts of 50 of their patients. Low agreement between rates based on chart audits and
physician surveys (kappa < 0.37) was found. This finding possibly demonstrates the
effect of social desirability; physicians may be more likely to self-report that they
conducted a cancer screening because this is an important preventive service that should
be provided.

Identifying the characteristics of the physicians reporting PID is important
because it allows us to designate a “best practice” group of physicians for diagnosing and
reporting PID. Conversely, one could also possibly identify predictors of non-reporting
and target “non-reporters” for educational interventions or technical assistance.

To assess the accuracy of physician self-disclosed PID reporting, a survey was
administered to physicians in Hawaii. One of the questions asked if they have ever
reported a case of PID in the past 11 years (since 2000). The main objective was to
measure the concordance between physicians’ self-reported data and the HDOH PID
surveillance data. We also wanted to compare the characteristics of physicians who were
reporting PID vs. those who were not. Two separate analyses were done in this study. In
analysis I, data linkage is by physician’s unique identifier. After analysis I was
completed, I was informed by my HDOH community partner that if physicians practice
in inpatient settings (hospitals, emergency departments), health maintenance
organizations (HMO) or physician groups, their case report forms may be submitted
under the facility or physician group/HMO. Therefore, a physician could have either
filled out the form to report a case of PID or thought some other designated person filled
it out on his or her behalf, but because of facility policies or routines, the form is not
submitted under the diagnosing physician’s name, and would not be found in the HDOH
PID database. To investigate this issue, the same analysis was done again, but this time,

linkage was by practice setting.
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METHODS
Analysis |
Survey Study

Data were gathered from physicians on their PID reporting behavior in a 2012
survey conducted to identify barriers to PID diagnosing and reporting among Hawaii’s
physicians. The survey was mailed to licensed physicians specializing in obstetrics and
gynecology, internal medicine, pediatrics, family practice, and emergency medicine and
practicing in Hawaii (N= 1,202). The first part of the survey consisted of various
demographic questions, followed by knowledge and attitude questions related to PID
diagnosis and reporting. The survey also asked physicians if they have reported any
cases of PID in the past 11 years (since 2000), and if they have, they were asked to give
the number of diagnosed cases (they could approximate if unsure).

HDOH PID Surveillance System Linkage

Physician’s self-reported information was compared to 11 years of HDOH PID
surveillance data. Previous analysis of the PID surveillance database maintained by
HDOH revealed that the number of reported PID cases in any given month varied from
33to 101. According to Hawaii State law, once a physician diagnoses a female with
PID, he/she has three business days to complete the case report form and submit it to the
HDOH via phone, mail, or fax. The reporting form is available online at the HDOH
website or can be ordered (at no charge) by fax. Once the form is received, HDOH
performs any follow-up that is needed, such as partner management, adds date of
treatment given, and the information from the form is entered into a database. From
2000-2011, there were 679 PID cases reported to HDOH.

Because of the multiple sensitive issues with this study (threat of disclosure due to
the PID reporting mandate and the linking of physician names between the two data
sources), it was decided by the HDOH that they would link the physician names from the
survey to the database. Each physician was assigned a unique ID number. This ID
number was written on the survey. The HDOH was the only party that possessed the list
that linked the physicians’ names with their ID numbers. Each physician that self-

reported that he/she had reported a case of PID in the past 11 years was compared with
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the database to determine concordance. The number of physicians that were found to be
concordant and discordant were given to me by the HDOH.
Data Analysis

Analysis was conducted using SPSS version 20 (IBM SPSS Inc.) Concordance
between the two data sources was assessed in 2 x 2 tables using the Cohen’s Kappa
statistic. The « statistic indicates the level of agreement between two sources beyond that
attributable to chance alone (Viera & Garrett, 2005). A useful interpretation of the Kappa
statistic is given by Viera and Garrett (2005) p. 362:

Interpretation of Kappa

Poor Slight Fair Moderate Substantial Almost Perfect
0.0 0.20 0.40 0.60 0.80 1.0
Kappa Agreement

<0 Less than chance agreement

0.01-0.20 Slight agreement

0.21-0.40 Fair agreement

0.41-0.60 Moderate agreement

0.61-0.80 Substantial agreement

0.81-0.99 Almost perfect agreement

Along with calculating the kappa statistic, SPSS also provides the standard error
and performs a statistical test against a null value of zero. In this study, agreement
between physicians’ self-reported PID reporting behavior is being compared to the actual
cases of PID reported to the HDOH, agreement will most likely be better than that
expected by chance, so setting a zero value for kappa in the null hypothesis does not have
much meaning and it should be set at a higher level than zero (Sim and Wright, 2005).
The level at which the minimum value of kappa should be set depends on the study.
Studies that deal with serious or sensitive clinical decisions may want to set the minimum
kappa high. Sim and Wright (2005) suggest constructing a confidence interval that “will
indicate a range of plausible values for the “true” value of kappa, with a stated level of
confidence” (p. 265). A confidence interval was constructed using the obtained kappa
and standard error calculated by SPSS and the z-score for the desired level of confidence,
which in this case, was 2-sided, 95% confidence interval (Sim and Wright, 2005). The
magnitude of the kappa is affected by a prevalence or bias effect. The prevalence index,
is reflected in the difference between the cells of agreement. If the prevalence index is

high, chance agreement is high, resulting in a low kappa. The extent to which two
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sources disagree on the proportion of cases (positive or negative) is reflected in the
difference between the cells of disagreement, “b” and “c” and is called the bias effect.
When kappa is small, the effect of bias is greater (Sim and Wright, 2005). To determine
if any prevalence or bias effects exist, the prevalence index and bias index were
calculated by taking the absolute value of the differences of the paired cells over “n.”
The adjusted kappa was calculated and is presented alongside the obtained value of kappa
to show the possible effects of prevalence and bias. The adjusted kappa is obtained by
computing the average of the diagonal concordant cells (of the 2x2 contingency table)
then substituting that average value for the actual values in the concordant cells (Sim and
Wright, 2005). The kappa coefficient that is then calculated with these new values is
called the PABAK (prevalence-adjusted bias-adjusted kappa).

A descriptive analysis of the demographic variables of the concordant and
discordant physicians was conducted. The number of cases of PID that a physician self-
reported was then compared to the number of actual cases reported by that physician in
the database.

Analysis 11
Survey Study

Data for analysis Il was collected from the same survey study as described in
analysis . One of the demographic questions on the survey asked physicians to identify
their practice setting (private practice, public hospital, private hospital, HMO, community
health center, military, other). The practice settings were categorized into inpatient
(private hospital, public hospital), outpatient (private practice, community health center),
HMO, other (military, other). The re-categorized practice setting variable was used in
this analysis.

HDOH PID Surveillance System Linkage

Self-reported data from the survey study was compared to the HDOH PID
surveillance system described in analysis I. In analysis 11, HDOH identified PID case
reports from 2000-2011 aside from the concordant and discordant physicians matched in
the HDOH PID database in analysis I.
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Data Analysis
The same data analysis conducted in analysis | was done with the data in analysis

Il. However, in analysis I1, we identified the remaining reporting entities in the database

and determined how many were inpatient (hospitals), HMO or other group and military

entities that we categorized as “other” for our survey study. These remaining reporting

entities were then compared to the practice setting (inpatient, HMO or other group and

military entities) self-reported by the remaining physicians that completed the survey and

identified themselves as having reported a case of PID in the past 11 years.

RESULTS

Of the total 1,202 surveys that were mailed (Table 3.1), 139 were determined to

be invalid, including 57 that were returned unopened because of change of address (41%),
31 associated from physicians who were retired (22.3%), 17 related to physician no longer
at that specific facility (12.2%), 12 associated with physicians no longer practicing
medicine (8.6%), 11 duplicates (7.9%), eight from respondents who said that the survey
did not apply to them (5.7%), and three associated with physicians who were deceased
(2.2%). Aside from the 57 envelopes unopened, | was made aware of the invalidity of the
remaining surveys by phone message, email or notes enclosed with returned, blank
surveys. The remaining 1,063 were deliverable, of which 486 were returned completed
for a response rate of 45.7%. There were 577 physicians that did not respond to the
survey. Non-response analysis revealed that there was no significant difference when it
came to geographic location (Oahu versus all other islands), X?= 2.083 (df=1, n= 1,063),
p=0.15. However, there was a significant association between non-response and specialty,
X2 =26.82 (df=4, n= 1.063), p=<0.001, with 61.3% of physicians in obstetrics/gynecology
replying, compared to only 25.5% of emergency medicine physicians.

Table 3.1. Response rate for PID physician survey by provider specialty

Specialty Total mailed | No. valid | Total completed | Response rate
(%)

Obstetrics/gynecology 125 106 65 61.3

Internal medicine 485 442 207 46.8

Pediatrics 264 228 103 45.2

Family practice 209 184 83 45.1

Emergency medicine 119 102 26 25.5

Total 1202 1063 486* 45.7

*Total includes two surveys with unknown specialties

44




Of the 486 physicians that returned and completed the survey, 118 (24.3%)
answered that they reported at least one case of PID to the HDOH in the past 11 years
(since 2000), 33 were unsure and one physician left the question blank. The “unsures”
and blank responses were counted as non-reporters. The survey question asked
physicians to state how many cases of PID they reported and to approximate the number
if they were unsure. Responses ranged from one case (reported by 52 or 44.1% of
respondents) to 100 cases (reported by 3 or 2.5% of respondents).

Twenty-two% of male physicians that responded to the survey reported a case of
PID in the past 11 years (69/320) compared with 30% of female physicians (49/166),
however, this difference was not significant. Only 18% of physicians in an outpatient
setting reported PID (52/288) compared with 38% of physicians from an inpatient setting
(14/37). This difference was highly significant (p < 0.001). Proportionately more
neighbor island physicians reported PID than physicians from Oahu: 28% (34/120)
compared with 23% (84/366). However, this observed difference was not significant.
Number of years since completion of residency training demonstrated highly significant
differences in PID case reporting with the highest reporting proportions (52.2%) among
physicians who were < 15 year from completion (36/69) compared to those with more
years of residency. Physician specialty also demonstrated highly significant differences in
PID case reporting. While most study participants were internists, obstetric/gynecologists
had the highest PID reporting proportions at 53.8% (35/65), while internists had the
lowest PID reporting proportions at 8.7% (18/208) when compared to the other physician
specialties (family practice, pediatrics & emergency medicine). Frequencies and chi
square analysis for respondent demographic variables are shown in table 3.2.

Table 3.2. Physician demographic variables and reporting PID
Variable Total Reported a | Did not 2 P-

X
N=486 case of PID | report a case | (df) | value
in last 11 of PID in **
years last 11 years

(N=118) (N=368)
No. (%) No. (%)

Gender 3.76 | 0.052
Male 320 (65.8) | 69 (21.6) 251 (78.4) Q)
Female 166 (34.2) | 49 (29.5) 117 (70.5)

45



Specialty 76.0 | <0.001
2 (4)
Obstetrics/Gynecology | 65 (13.4) | 35(53.8) 30 (46.1)
Internal medicine 208 (42.8) | 18 (8.7) 190 (91.3)
Pediatrics 103 (21.2) | 21 (20.4) 82 (79.6)
Family practice 84 (17.3) | 31(36.9) 53 (63.1)
Emergency medicine | 26 (5.3) 13 (50.0) 13 (50.0)

Practice 19.9 | <0.001
Outpatient 288 (59.3) | 52 (18.1) 236 (81.9) |43
Inpatient 37 (7.6) 14 (37.8) 23 (62.2)

HMO 61 (12.6) | 25(41.0) 36 (59.0)
Other 50 (10.3) |14 (28.0) 36 (72.0)
Multiple 23 (4.7)

Missing (7) 7(1.4)

Island 1.42 10.23

Oahu 366 (75.3) | 84 (23.0) 282 (77.0) Q)
Neighbor islands 106 (21.8) | 32 (30.2) 74 (69.8)
Multiple 9 (1.9

Missing 5(1.0)

Years since residency 21.5 | <0.001
<15 93(19.1) |36(38.7) 57 (61.3) 7(3)

15-20 74 (15.2) |14(18.9) 60 (81.1)
21-30 189 (38.9) | 50 (26.5) 139 (73.5)
31+ 121 (24.9) | 15 (12.4) 106 (87.6)
Missing (9) 9(1.9)

Number of female 8.36 | 0.079

patients/month 4
0 20 (4.1) 3 (15.0) 17 (85.0)

1-25 49 (10.1) |9(18.4) 40 (81.6)
26-50 52 (10.7) |10(19.2) 42 (80.8)
51-100 91 (18.7) |16(17.6) 75 (82.4)
>100 267 (54.9) | 78 (29.2) 189 (70.8)
Missing (7) 7(1.4)

There was a total of 652 unique cases of PID reported to the HDOH database in

the past 11 years. The HDOH PID database successfully matched 10 physicians (8.5%)

who self-disclosed that they reported a case of PID to the HDOH in the past 11 years.

Concordant reporters (table 3.3) were mostly all OBGY Ns from private practice settings

(outpatient) settings. Two physicians were from Maui, one was from the Big Island, and

the remaining seven were from Oahu. With the exception of one physician, they saw

more than 100 female patients in a month, and gender was split exactly 50% male, 50%

female. The attribute that varied the most was years since residency; however, most
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physicians were 21-30 years out from residency. A little less than half of the physicians

(4) self-reported the same number of PID cases as were found associated with them in the

database.
Table 3.3. Concordant physician attributes
Case | Self- Actual | Gender | Specialty | Practice | Isle | Res* | #Female
reported Patients
1 3 1 Male OBGYN | PP Maui | 4 >100
2 3 1 Female | OBGYN | PrH Oahu | 2 51-100
3 2 2 Male OBGYN | PP Oahu | 3 >100
4 2 3 Female | OBGYN | PP Oahu | 3 >100
5 3 2 Male OBGYN | PP Oahu | 3 >100
6 5 2 Female | OBGYN | PP Oahu | 2 >100
7 1 1 Female | OBGYN | PP Oahu | 1 >100
8 1 1 Male EM PuH Maui | 3 >100
9 1 2 Female | FP PP Bl 1 >100
10 1 1 Male OBGYN | PP Oahu | 3 >100

*Res= Years since residency; 1=<15 years; 2=15-20 years; 3=21-30 years; 4=31+
years
**PP= Private Practice, PrH= Private Hospital, PuH= Public Hospital

There were 7 physicians who self-reported that they did not report a case of PID
to the HDOH in the past 11 years that were found in the HDOH PID database as having
reported a case (table 3.4). These physicians were considered to be the discordant group
of physician reporters. Again, majority of these physicians were OBGYNs, from private
practice (outpatient) settings and from Oahu. However, all but one of them was male and
the number of female patients they see per month varied much more than the concordant
physician reporters.

Table 3.4. Discordant reporters

Case | Self- Actual | Gender | Specialty | Practice | Isle | Res* | #Females
reported

1 0 1 Male OBGYN | PP Bl 3 1-25

2 0 3 Male OBGYN | PP Oahu | 3 >100

3 0 1 Male OBGYN | PP Oahu | 4 51-100

4 0 1 Female | OBGYN | PP Oahu | 1 >100

5 0 1 Male IM PP 99 99 51-100

6 0 3 Male FP PP Maui | 3 >100

7 0 1 Male OBGYN | PP Oahu | 4 1-25

*Res= Years since residency; 1=<15 years; 2=15-20 years; 3=21-30 years; 4=31+
years
**PP= Private Practice, PrH= Private Hospital, PuH= Public Hospital
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Table 3.5 is a cross-tabulation of the number of reported cases of PID during 2000
to 2011 from both data sources. There was “slight agreement” (k= 0.093, p=0.001)
between the self-reported survey data and the HDOH PID database (Viera & Garrett,
2005). The calculated 95% confidence interval is 0.020 to 0.17, therefore the null
hypothesis that kappa is no greater than zero can be rejected; the “real” kappa
significantly lies somewhere within this range. The prevalence index was calculated to
be 0.72 and the bias index, 0.21.

Table 3.5. Reported PID by self reported data and actual data (k= .093, p=0.001)

HDOH Database Total
Found Not found
Self Reported a 10 |° 108|118
Report |Did not report  |° 7/ 361|% 368
Total f 17 2 469 |" 486

The adjusted k, or PABAK, was 0.50 (table 3.6), which is considered to be “moderate
agreement” (Viera & Garrett, 2005).

Table 3.6. Cell frequencies adjusted to minimize prevalence and bias effects, giving a
prevalence-adjusted, bias-adjusted x of 0.50

HDOH Database Total
Found Not found
Self Reported 185 58 243
Report | Did not report 57 186 243
Total 242 244 486

Of the remaining 108 physicians that completed the survey and identified
themselves as having reported a case of PID in the past 11 years, 64 physicians practiced
in either inpatient, HMO or other group settings: 12 were from inpatient settings, 25
were from HMOs and 27 were in the “other” group, which includes military, prison and
other group facilities. Aside from the concordant and discordant physicians matched in
the HDOH PID database, an additional 42 inpatient, 41 HMO and 23 “other” reporting
entities (106 total) were identified from 2000-2011. It is possible that any of the 60
physicians (12 inpatient, 25 HMO, 23 Other) that self-reported that they reported a case
of PID within the past 11 years are counted in the database as one of those entities. If

that were the case, a total of 77 physicians (17 concordant and discordant physicians
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already found in the database plus 60 physicians who reported [theoretically] under an
inpatient, HMO or Other entity) would have been found in the database, resulting in a
kappa statistic of 0.61 (p<0.001, 95% CI 0.53, 0.70) which is considered to be
“substantial agreement”, a dramatically higher level of agreement (table 3.7).

Table 3.7. Reported PID by self reported practice setting data and actual data (k= .61,
p<0.001)

HDOH Database Total
Found Not found
Self Reported 67 51 118
Report | Did not report 10 358 368
Total 77 409 486

DISCUSSION

The purpose of this study was to examine the level of agreement between
physicians’ self-reported “PID reporting” from a survey on PID knowledge, attitudes, and
reporting behaviors and the HDOH PID surveillance database, and to identify the
characteristics of concordant and discordant “PID reporting” physicians. The results of
study | indicated poor agreement between the physicians’ self-reported data and the
HDOH PID surveillance database. However, the possible explanation for this low level of
concordance is that case reports from physicians practicing in inpatient settings
(hospitals, emergency departments), HMOs or physician groups, are being submitted to
the HDOH surveillance system under the facility or physician group/HMO, as shown in
study Il. If I was able to calculate the PABAK for study Il, the level of agreement would
have been even higher. Not having the name of the diagnosing physician or clinician on
the reporting form potentially poses a number of problems. If the HDOH needs to follow
up on a certain case, they would need to call the facility, HMO, or physician group and
they would need to pull up the medical record or case report for that patient, then search
for the identity of the diagnosing physician, and try to contact that physician. This
inefficiency could be eliminated if the physician’s name was already on the form. Also,
if we wanted to identify a “best practice” group of physicians who are reporting PID or a
group of non-reporting physicians to target, it would be difficult without the identity of
the physician. Conducting studies to analyze physician attributes for reporting and not
reporting PID would be challenging. Furthermore, if different strategies for improving
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reporting among physicians were implemented, such as reimbursement of screening costs
by insurance carriers, as is done for Chlamydia screening by a main insurance carrier in
Hawaii (McGrath et al., 2011), the physician’s name would have to be on the reporting
form. There is a space on the current PID reporting form for the name of the diagnosing
physician; apparently it is not being completed correctly. The HDOH may want to have a
mechanism or policy in place where if all parts of the form are not completed, the form is
returned or not accepted.

The PABAK was also a substantially higher level of agreement than the obtained
value of kappa. Since the diagonal cells of agreement and disagreement were both
asymmetrical, the prevalence and bias indices were high, resulting in a low obtained
value of kappa. The magnitude of the kappa is affected by the prevalence of the attribute
under consideration (Viera & Garrett, 2005). If this attribute is rare, the kappa statistic
alone may not be reliable, and a prevalence effect may exist (Sim & Wright, 2005). In
this study, the attribute is PID reporting. Previous analysis of PID case reports
established that PID reporting is incomplete. Furthermore, in the literature, many
barriers, such as the issue surrounding diagnosing PID (no gold standard, unclear PID
definition, unclear diagnosis guidelines) deters physicians from diagnosing PID in the
first place, making it a rare attribute. The much higher PABAK of 0.50 compared to the
obtained kappa of 0.093, coupled with the rare attribute of PID reporting, suggests that
there is a possibility of prevalence or bias effects.

The concordant physicians in this study, and majority of the physicians found in
the HDOH database, were OBGYNSs. Because PID is a gynecological issue, it is not
surprising that OBGY Ns are reporting this disease, because they are probably the ones
most often seeing patients with this disease and/or diagnosing it. However, there are
other physician specialties identified by the survey that are diagnosing and reporting PID.
Further studies need to be done to determine if other physician specialties are diagnosing
PID but not reporting it so these specialties can be targeted for education and/or technical
assistance. Years since residency was also significant, and it was found that those with
less years since residency (<15 years) were more likely to report PID. Continuing
education requirements and offerings (such as grand rounds) should cover PID and

disease surveillance.
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There are substantial limitations to this study. Two study limitations, threat of
disclosure and social desirability, were explained at the beginning of this paper. Some
consequences of these limitations include responders not completing the survey (which
would result in a low response rate), and responders skipping the sensitive question(s)
altogether or not answering truthfully (Tourangeau & Yan, 2007). With any survey
gathering historical self-reported data, there is potential for recall or memory bias
(Drapeau, et al., 2011). We are asking physicians to disclose whether they have reported
a PID case to HDOH within the past 11 years. Physicians may not remember whether or
not they have reported PID within this time period. Also, some physicians that did report
PID may no longer be practicing medicine in Hawaii or may be deceased. The results
may not be generalizable outside of Hawaii, and as the study included an 11-year period,
the findings may not reflect current reporting practices in Hawaii. Another major
limitation is the HDOH database. Previous studies have show that the database is
incomplete due to under and/or non-reporting, so we are already working with a very
small and limited sample (Pacheco, 2010; Pacheco et al., 2012). Evidence that case
reports are being submitted by groups (e.g., HMOs, physician groups or hospitals) rather
than individual physicians not only helps to explain the compromised Kappa, but
highlights an area where intervention is urgently needed to improve the current PID
surveillance system. This issue is exacerbated by the possibility that physicians may
have moved to a different practice setting or are practicing in multiple settings, which
would impact the ability to match them.

Despite these limitations, it is clear that discordance does exist. We need to do
further research to address this systematic issue. It is possible that a physician may have
filled out a case report form but it was not submitted because it was another staff
member’s responsibility or because disease reporting may be handled by another
physician, department, or health professional. The main problem that needs to be
addressed is that individual physicians who are submerging their reports into group
practice/HMO aggregate reports and not reporting individually are not following the legal
mandate and compromising PID surveillance. Key informant interviews could be
conducted with physicians to get more information about the PID reporting process

within their facilities. In order for additional studies, such as this one, to be successfully
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conducted, the issue of the diagnosing physicians’ name on the case reporting form needs

to be addressed.
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CHAPTER 4
ABSTRACT

PID is a notifiable disease in Hawalii with legal implications for noncompliance.
Two previous analyses comparing PID diagnoses in Hawaii’s hospitals and state PID
surveillance data, confirmed underreporting of PID in Hawaii. Although physicians are
responsible for the diagnosis and reporting of PID, they are not the only individuals
involved in the disease reporting process. In this qualitative study, we utilize Grounded
Theory and Situational Analysis methodology to get a more holistic view of the PID
reporting issue by interviewing key administrative stakeholders.

Eight categories or themes were derived from the initial coding: Benefits of
reporting, diagnosing, reporting barriers, reporting law, reporting practices, reporting
process, stakeholders and strategies for improving reporting. These themes, and the
codes that were categorized under these themes, were used to create situational, social
worlds/arenas, and positional maps for situational analysis.

The mapping process made it clear that PID is not being reported because people
are not aware of the disease and the law. To address these issues, all interviewees
stressed the need for and importance of communication between all those involved in the
reporting process, especially communication from DOH providing more guidance to

providers.
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INTRODUCTION

Pelvic inflammatory disease (PID) is an upper genital tract infection that affects
the female reproductive organs. This complication may result from some STDs, most
commonly the bacterial STDs caused by Chlamydia trachomatis (CT) and Neisseria
gonorrhoeae (NG). Clinical diagnosis is difficult and imprecise, and diagnostic tests
such as laparoscopy, are expensive, invasive, and logistically difficult. This results in
unrecognized PID diagnoses, which is detrimental because if left untreated, PID can lead
to infertility. The Centers for Disease Control and Prevention (CDC) advises physicians
to have a low threshold when it comes to diagnosing PID (CDC, 2009).

PID is a mandated reportable disease in the State of Hawaii. However, PID is not
a mandated reportable disease in all states. The Hawaii Department of Health (HDOH),
Sexually Transmitted Diseases (STD) Branch administers the surveillance system that
tracks and analyzes PID and other communicable STDs. A surveillance system is
important for interpreting and disseminating data to entities that plan prevention and
control activities. In order for a surveillance system to be successful, complete and
timely reporting of diseases is necessary. Without accurate reporting, incidence and
prevalence of diseases, trends, and assessments of control and prevention programs could
be distorted and inaccurate (CDC, 1990). An initial analysis of PID Hawaii surveillance
data and Hawaii insurance PID case data suggest severe under- and non-reporting of PID
(Pacheco, 2008). This finding prompted us to take a closer look at this issue and to
examine reasons for under- and non-reporting PID in Hawaii.

A review of the literature revealed the many PID reporting barriers and challenges.
Reporting barriers identified in the literature were organized in three categories—barriers
to improving health provider engagement, improving diagnostic quality, and improving
surveillance systems (table 4.1). These categories are outcome areas that can be achieved
if the corresponding barriers are addressed, thereby improving PID reporting. Many of the
barriers under each category relate directly to physicians. For example, to improve health
provider engagement, physicians should be made aware of the current CDC guidelines for
diagnosing a case of PID and that PID is a reportable condition. Under improve
diagnostic quality, focus would be on modifying the complicated definition of PID and

educating physicians on the modified definition so that PID diagnoses among doctors
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would be consistent. Problems with broad PID case definitions, along with variable signs
and causes of infection, result in inconsistent and imprecise PID diagnosis (Stephens et al.,
2010). The final category, improve surveillance systems, would involve making reporting
forms for PID accessible to physicians so the process wouldn’t be troublesome.

Table 4.1. PID reporting barriers

Barriers to Improving Health

Provider Engagement

Barriers to Improving

Diagnostic Quality

Barriers to Improving

Surveillance Systems

e Unsure of/don’t follow
current CDC guidelines

e Rely on coworkers or lab to
report

e Low awareness of PID

among providers

e Complicated PID definition

¢ PID difficult to diagnose

¢ PID diagnosis based on
clinical findings (subjective)

e Switch from inpatient to

outpatient management of

e Passive surveillance system

e No direct
consequences/penalties for
not reporting

¢ No useful action taken on

notifications

e Too busy/short staffed PID e Poor accessibility of

¢ Not wanting to compromise reporting forms
patient confidentiality ¢ Reporting procedure too
e Lack of knowledge on how troublesome
to report e Reporting procedure too
e Don’t know which diseases time-consuming

are reportable

The majority of studies on investigating PID diagnosing and reporting barriers
target physicians. Although physicians are responsible for the diagnosis and reporting of
PID, they are not the only individuals involved in the disease reporting process. Many of
the reporting barriers identified by physicians require action from other entities. For
example, if a physician does not know which diseases are reportable or how to report
them, assistance and guidance is required by the health department that administers the
disease surveillance system (Friedman et al., 2006). Because the health department is
responsible for the design and management of the surveillance system, their input when
discussion strategies to improve the system is important (Hopkins, 2005). In addition to
managing the system, the health department must disseminate information about

reportable diseases and reporting processes.
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The literature implies that health care facilities that employ or oversee physicians
and other medical staff play a significant role in disease surveillance as well. Turnberg,
Daniell, Duchin, (2010) found that physicians and registered nurses were more likely to
be aware of reportable diseases and the process for reporting when they were provided
training by their employers. However, in a study of eight health care systems across
North Carolina, researchers found reporting variation and suggested that it could be due
to each system’s internal reporting policies and procedures (Sickbert-Bennett, Weber,
Poole, & Maillard, 2011). They found that hospitals that had the highest disease reporting
proportion employed their own public health epidemiologists or infection preventionists
dedicated to disease reporting. Those hospitals with lower reporting proportions did not
have this type of staff.

Because not all states conduct PID surveillance, additional data sources are
necessary to measure and monitor PID incidence. Although PID reporting is mandated in
Hawaii, the PID surveillance database is not complete, so other data sources, such as
administrative data sets (more specifically, insurance data) were used to gather additional
information (Pacheco 2010; Pacheco et al., 2012). Administrative data sets have been
commonly used for surveillance of various medical conditions (Ratelle et al., 2003). The
population coverage of administrative data sets, along with their timely availability and
low cost make them a popular source for surveillance research (Virnig & McBean, 2001).
The HDOH has previously worked with the state’s largest insurance company on the
development of STD training and education interventions, so participation from
insurance companies could be valuable.

To improve the PID reporting and surveillance system, we need information from
all entities involved in the process. They include the regulatory agency (HDOH) that
administers PID surveillance, as well as entities responsible for ensuring policies and
guidelines are followed in health care organizations and facilities and the insurance
company (e.g., administrators, medical directors, infection control managers). Aside
from the PID reporting barriers reported by physicians found in the literature, this study
aims to discover PID reporting barriers experienced by these other entities. With a more
holistic view of the PID reporting issue, more effective and comprehensive interventions

for PID surveillance improvement could be designed. Key administrative stakeholders
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will be interviewed and qualitative research methods will be utilized to answer the
research question, “How do health administrators view the mandated disease reporting
system (with a focus on PID reporting)?”’

METHODS

Study Design

The goal of qualitative research is to describe a specific experience by organizing
the language or words into themes. There are various ways to collect qualitative data,
such as through focus groups or key informant interviews. While interviewing or
conducting focus groups, it is important that the interviewer/facilitator try to put aside his
or her biases and pre-conceived notions and let the interview flow, guided mainly by the
interviewee or participants. For this reason, questions asked are open-ended questions,
asking how, why, and what (Polkinghorne, 2005). This is a qualitative study utilizing
methods of Grounded Theory and Situational Analysis. Data are collected by
interviewing key informants.

Grounded theory is a systematic method of data collection and analysis that
inductively generates theory that is grounded in the data (Charmaz, 2006). Since the
emergence of grounded theory from sociologists Barney G. Glaser and Anselm L. Strauss
(1965, 1967), others have expanded and built upon this method, offering an extension of
the basic guidelines of grounded theory and proposing additional tools for data analysis
and inquiry (Charmaz, 2006). Situational analysis is one such extension. Adele Clarke
comprehensively describes situational analysis in her 2005 publication Situational
Analysis: Grounded Theory after the Postmodern Turn. Clarke (2003) uses words such
as instable, fragmented, and heterogeneous to describe the shift of emphases that
postmodernism has brought about within various disciplines. The postmodern turn forces
us to question the current methods of research we use to address the complex
environment we now live in. Situational analysis addresses this turn, and was also
utilized in this study for data analysis. Situational analysis answered complex inquiries
while allowing for the coordination of multiple systems within the realm of a certain
phenomenon, in this study’s case, PID reporting. Situational analysis is a continuation of
grounded theory coding that builds on Strauss’s worlds/arenas/negotiations framework

where data and analysis are put into pre-conceived categories for further inquiry and
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analysis (Charmaz, 2006). Clarke’s approach with situational analysis is similar. This
method uses mapping to expand the data and enable the researcher to dig deeper. Clarke
(2003) describes three types of maps:

1. Situational maps that lay out the major human, nonhuman, discursive, and

other elements in the research situation of concern and provoke analyses of

relations among them;

2. Social worlds/arenas maps that lay out the collective actors, key nonhuman

elements, and the arena(s) of commitment within which they are engaged in

ongoing negotiations, or mesolevel interpretations of the situation; and

3. Positional maps that lay out the major positions taken, and not taken, in the

data vis-a-vis particular discursive axes of variation and difference, concern, and

controversy surrounding complicated issues in the situation. (p. 554).
Sample

Seven health care administrators were interviewed face-to-face and asked about
their views and experience with mandated disease reporting in Hawaii, most specifically,
PID reporting and its process. These interviewees included two hospital infection control
managers, two community health center administrators, one health insurance company
executive, one HDOH surveillance manager, and one division chief at the HDOH. These
individuals were purposively selected because | was interested in understanding a
specific experience, in this case, how they view or think about PID reporting. It is
important to seek out people that can speak to the specific situation (Polkinghorne, 2005).
Each person that was interviewed was able to give his/her perspective, allowing me to
compare the ideas and identify variations in the experience. From this | was able to
assess what their role was and what impact they have on disease reporting.

| decided to include individuals in upper level health administration of health
facilities because they make decisions, implement and regulate policy, and are ultimately
responsible for their facility and employees. As indicated by numerous peer-reviewed
articles described in this dissertation proposal, insurance claim data sets are valuable and
rich resources that contain more complete data. Insurance data are extensively used to
determine PID prevalence when PID surveillance data are not available. Getting the

experience and involvement from a health insurance company are valuable, therefore an

58



executive at one of the larger health insurance companies in Hawaii was also included.
Finally, a manager and chief from DOH and SAPB were interviewed because they
manage the surveillance system and set and oversee disease reporting policy for the state.

I made initial contact with stakeholders to ask for participation in the study via
email or phone call. The purpose and objectives of the study were explained to the
potential participant when they were initially contacted and recruited, and then again at
the start of the interview. Participants signed consent forms (Attachment X). It was
explained that the interview was going to be audio recorded so that details of the dialogue
will not be missed; consent for this audio recording was gathered and marked on the
consent form. It was made clear that his or her identity and the identity of his or her place
of work were strictly confidential and would not be recorded on the audio tape or on
paper in the field notes.
Measures

Each interview lasted approximately 30 minutes and was tape-recorded and
transcribed later. Three interview guides, each including slightly different questions,
were used in this study because interviewees had different roles in the surveillance
system. (Appendix Il1). They were developed according to PID diagnosing and reporting
barriers identified in the literature (table 4.1). Questions were organized by the PID
reporting categories shown in table 4.2 (whether they assess knowledge, attitudes, or
practices). Each interview guide had four main questions along with follow-up probes.
The questions and probes from the three interview guides varied slightly and were
relevant to the interviewee’s work setting. It was important that the interviewee guided
the interview, so not all of the probes were asked,; it depended on how the interviewee
answered the initial question. If I felt elaboration was needed or the interviewee did not
fully answer the question, certain probes and follow-up questions were asked.
Demographic questions such as title, time at position, time at place of employment,
public health training, and licensure/degrees were asked as well. The interview questions
were pre-tested with DOH program health administrators and health administrators from
community health centers that are not involved in this study. It was during this pre-
testing period that the 30-minute interview duration was confirmed. No modifications to

the interview guides were needed.
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TABLE 4.2. Categorization of interview guide questions

Question PID SAPB | Health | Insurer
Reporting | DOH | Facility
Admin
Please explain the disease reporting process in | Knowledge X X *X
your organization/*What do you know about & Practice
disease reporting?
Tell me what you know about the State’s Knowledge X
mandated disease reporting law.
Tell me about your experience with PID Practice X X
reporting.
Tell me what you think can be done to improve | Attitudes X X X
disease reporting.
What happens after you receive a disease Practice & X
report? Knowledge
Why is there mandated disease reporting? Attitudes & X
Practice
How do you collect disease data? Practice X
What entities do you collaborate with in the Attitudes, X
community? Practice

Analysis

Data were systematically and iteratively collected and analyzed concurrently

utilizing the grounded theory method. The audio-recorded interviews were transcribed

within one week of the interview. Data were coded, line-by-line, and then fit into

categories that best defined the codes. A short and simple phrase or a word, usually

reflecting an action or a summarized segment of data, was assigned to a line or paragraph

of data. The categories were then analyzed to determine if any gaps existed. It is through

this iterative process that the categories came together and became more theoretical, due

to the additional analyses performed. Ultimately, a grounded theory or “abstract

understanding” of the experience was achieved. At every stage of data collection and

analysis, memos were written, detailing observations (such as gestures) made during the

interview or notes were taken about the codes or relationships discovered between the

categories.

After grounded theory coding, situational analysis was done. The focused codes

derived from grounded theory coding were first put into a messy/working version of an
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abstract situational map. Relational analysis with the messy situational map was
conducted next by physically or mentally drawing a line between one element and every
other element in the map. Through memos, the relationship of each line was described. It
is through this creative and provocative step in analysis that Clarke says the researcher
will decide which “story” to tell (Clarke, 2003). Codes from this messy situational map
were then put into a second abstract situational map, but this time in an ordered/working
version. Using the messy situational map as data, codes are put into categories. These
categories or elements, are derived from Clarke’s personal work and research and also
from the negotiated/processual framework proposed by Strauss, where both try to lay out
the major elements in a situation (Clarke, 2005). These elements are: individual human
elements/actors; nonhuman elements actors/actants; collective human elements/actors;
implicated/silent actors/actants; discursive constructions of individual and/or collective
human actors; discursive construction of nonhuman actants; political/economic elements;
sociocultural/symbolic elements; temporal elements; spatial elements; major
issues/debates; related discourses; other elements. Clarke (2005) notes that not all
categories need to be included in the analysis, as it depends on the situation you are
analyzing. She says it is in this step that you lay out the major elements of the situation
for deeper analysis and answer the main question: “who and what are in the broader
situation?” (p.94).

The social worlds/arenas map is constructed next, where the main goal is to
specify the key social worlds operating in your situation of research. Again, using the
codes from the situational maps as data, you identify the various arenas and the social
worlds, sub-worlds, and segments. With arena analysis, the goal is to locate the research
study (in this case, PID reporting) in its broader situations. Establishing worlds and sub-
worlds from the codes is a process of narrowing the focus of the situation and determining
which collective entities are found in the data. These entities, depending on their
relevance and role in the situation, as well as their interaction and relationship with other
entities, are designated into worlds and arenas. Arenas are larger, over-arching entities
that have a larger role and interact with many other entities; worlds and subworlds are
entities with smaller roles and may or may not have as much overlap or interaction with

other entities found in the data. As you construct this map, you try to figure out which
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worlds overlap and why. Visually, you will be able to see the different interactions and
identify these social worlds, which are actor defined. Similarly to previous steps of
analysis, memoing is done while constructing this map.

The final map made is the positional map. Clarke (2005) explains that positional
maps lay out the most major heterogenous positions of discourse that are taken in the data
(according to participants). She emphasizes that these positional maps do not represent
positions taken by certain individuals or groups, rather, they are “social sitings captured
and represented through the mapping process” (p.126). In this final mapping step, I go
back to my codes and memos from the previous maps constructed and elucidate the major
issues of my situation of PID reporting and determine the various positions taken within
the data in the issue. In constructing a positional map, issues are represented by the axes
of the map, and the axes are laid out in “more versus less” terms (Clarke, 2005).
Memoing during this mapping process was done as well.

As described during each stage of mapping analyses, memos were written. These
memos were then analyzed. During the formation of the maps, | constantly asked what
else is happening within the data and looked for things in the data that were suspected but
not explicitly visible. The main goal was to provoke breakthrough theorizing by opening
up the data and digging deeply through it. Clarke (2005) says that the three maps should
answer the questions:

1. Where in the world is this project?

2. Why is it important?

3. What is going on in this situation? (p.85)

RESULTS

A total of 332 codes were assigned within the seven transcribed interviews
(APPENDIX V). Some examples of line-by-line codes are: “describing how they report,”
“lack of awareness” and “‘suggesting strategies to improve reporting.” After this initial
coding, more focused analysis and organization of the codes were done (APPENDIX VI).
Eight categories or themes were derived from the initial coding: benefits of reporting;
diagnosing; reporting barriers; reporting law; reporting practices; reporting process;
stakeholders; strategies for improving reporting. The 332 individual codes were then

organized under these categories. Codes were analyzed again and condensed, and
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duplicate codes were deleted, resulting in 122 unique codes. Strategies for reporting was
the largest category with 29 codes, while reporting barriers had 24 codes, reporting
process had 22 codes, and reporting practices had 20. The stakeholder category had 11
codes, 9 codes fell under reporting law, diagnosing had 4, and the smallest category was
benefits of reporting with 3 codes.

Memoing taken during each interview were analyzed. For one of the interviews, I
took note that a nurse practitioner stepped into the room after we were done and asked
what we were discussing. She mentioned to me she sees PID often and knew that it was
reportable. This comment was different from what the nurse manager just said—that they
maybe see PID once or twice a year. Other notes included gestures that were not captured
on the tape recorder, for example, an infection control manager showing me where he kept
the forms and list of reportable diseases.

The first situational analysis map, messy situational map (figure 4.1), was

constructed next using the unique codes from grounded theory coding.

Figure 4.1. Messy situational map

Form to report available online

N\ W/

B Pelvic Inflammatory Disease
(PID) Reporting Among Health
Administrators in Hawaii

Reporting by phone

Using the messy map, relational analysis was done by physically and mentally

connecting each code to every other code in the map and memoing the relationship
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between the two. Many of the connections were similar, for example, many of the codes
that were a strategy to improve reporting had similar relationships to codes that were
reporting barriers—to overcome a barrier and for the strategy to be implemented.
Unsurprisingly, many of these barriers were linked to strategies related to providing
education, raising awareness, and increasing assistance from DOH to providers.

Out of the hundreds of memos recorded from the relational analysis, there were a
few that kept coming up and were profound. The reference to laboratory reporting kept
coming up as a strategy and as a part of the reporting process, even though the diagnosis
of PID is clinician-based. Relational analysis between laboratory and other codes revealed
that the main point was not exactly the diagnosis, but that laboratory reporting is
electronic and the laboratory has good communication with DOH, both of which were
categorized as strategies for improving reporting. Another significant connection was the
realization that a lot of the barriers could be addressed by the designation of one person
for PID reporting within the health facility and within DOH. Analysis between multiple
codes revealed that communication and awareness (two main codes) could be optimized
with one “go-to” PID reporting person.

However, the connection that | would consider to be the most revelatory is that
providers questioned “the importance of PID.” When relational analysis was done
between the codes, it all came back to the importance of PID---is it important to doctors,
to patients or in Hawaii? Is it even important enough to be on the mandated disease
reporting list? A substantial relationship between PID importance and each code could be
made---more than any other code.

After relational analysis was done with the messy situational map, the codes were
organized into an ordered situational map (figure 4.2). This step in the analysis provided
me with another chance to focus on each code individually and determine major elements
of my PID reporting situation and codes that make up these elements. Not all of the codes
fell under the elements of the negotiated/processual ordering framework. Although Clarke
(2005) says that every element does not have to be included in the analysis, there was at
least one code from the messy situational map that fit into each element presented by
Clarke (2005). This step in the analysis was refreshing because, up until this point, the

analysis was very subjective. Being forced to categorize each code under a set element
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(defined by the work of Clarke and Strauss’ negotiated processual framework) resulted in
establishing a meaning to a code that | otherwise would have never considered. For
example, the codes that | categorized under the sociocultural/symbolic element (symbols
of a culture such as race, nationality or religion), | had previously categorized under
regular reporting practices and barriers of reporting; never did | consider them to be
manifestations of the culture in Hawaii. More specifically, the “unclear expectations and
roles of providers and DOH” code was previously just a barrier to PID reporting. After
thoughtful analysis of the code itself and the elements, | realized that this code could
possibly be due to the culture in Hawaii, that I’ve experienced being born and raised in
this state, of being non-confrontational and not wanting to rock the boat. Roles could
easily be clarified by asking, but it is not fully acceptable to do that in Hawaii without
seeming rude. These kinds of revelations were valuable in this mapping step because it
forced me to look at each code and re-categorize them under set elements, according to
my understanding of the situation that is based upon my knowledge and experiences. In
addition, the main function of the ordered situational map was that it allowed me to
prepare the data for the next step of analysis---the social worlds/arenas map.
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Figure 4.2. Ordered situational map
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The social worlds/arenas map was a creative exercise that made clear who the key
players were in this situation of PID reporting and how they interacted with each other
(figure 4.3). The elements Individual Human Elements/Actors, Nonhuman
Elements/Actants, Collective Human Elements/Actors and Implicated/Silent
Actors/Actants and the 31 entities under these elements, made it easy to identify the
arenas, worlds, sub-worlds and organizations in the map (figure 4.2). | decided that there
were three arenas: government, education and the main arena, PID. The situation is PID
reporting, so that is why it made sense that the main arena would be PID—it was
something that all entities had in common. However, education and government were
their own arenas as well because they are integral components of PID reporting and were
related to majority of the entities in the map. Although the clinic, hospital, insurance, and
laboratory worlds were also all inter-connected, they were not as broad as the designated
arena. Neither did they have other separate organizational stakeholders that fell under
them. After deciding on the arenas, worlds and sub-worlds, it was time to examine the

relationships and connections between them all and organize them into a map.
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The government arena is important because it is a regulatory arm for the majority
of the worlds in this map when it comes to healthcare. In addition, the DOH and its
divisions and programs that collaborate with each other and relate to PID and disease
reporting fall under this arena. The DOH world is a main player in the PID arena because
it regulates the reporting laws and manages and maintains the PID surveillance program
and its data. PID diagnoses and reports to the DOH world come from the clinic and
hospital worlds. The hospital and clinic worlds are connected to the laboratory and
insurance worlds because most of these PID cases are implicated by bacterial STDs and
lab-diagnosed infections. Furthermore, the majority of the patients that get care and are
diagnosed in the hospital and clinic worlds have insurance coverage, so the insurance
world is directly connected to these worlds. Emergency and infection control came up
numerous times as codes within the interview transcripts and are a part of the hospital
worlds, so they were designated as sub-worlds of the hospital world. On the opposite end
of the map, there is the education arena and the university world. Many of the strategies
to improve PID reporting require education and efforts from doctors and medical schools.
Physicians are not only educated and trained by this arena and world, but many of them
teach in the university world and practice medicine in the clinic and hospital worlds.

Military world is a part of the map because military data were coded as being “the
best data source” and another resource for PID data. Professional physician groups,
specifically the Hawaii Medical Association (HMA), are a world of its own because they
came up in the transcripts as a stakeholder that needs to be at the table when discussing
the mandated disease reporting law. Furthermore, HMA represents physicians and the
patients they serve; both of which are important actors in the PID reporting situation. In
the corner of the map are key individual players identified in this situation: the physician,
patient, nurse and partner. A dashed line connects them to the PID arena because they
are a part of each entity in different capacities. All of these arenas and worlds are in the

realm of the larger health care domain.
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Figure 4.3. Social worlds/arenas map
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The arenas, worlds and sub-worlds in the social worlds arenas map are actor
driven. For the final map to be constructed for situational analysis, the positional map,
the positions for the map are also actor driven. In her book, Clarke gives examples of
positions identified by the positional maps from her past students’ studies. She describes
these positions as the interviewees’ opinions or stances taken on the major issues or
discourses represented by the axes of the positional maps. When | re-analyzed the unique
codes within the messy and ordered situational maps, | looked for specific stances and
opinions, in addition to determining the main issues or discourses in the situation. The
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analysis revealed three major discourses (reporting barriers, reporting process and
strategies to improve reporting) and nine positions (PID is important, PID data not used,
PID reporting not enforced, reporting is time consuming, PID difficult to diagnose,
reporting is disease specific, want to do the right thing for the patient, PID reporting is
beneficial, questioning if PID should be on the mandated disease reporting list) taken
within the data.

| created two positional maps—both having the reporting process discourse as the
vertical axis. Position map 1 (figure 4.4) had a horizontal axis of stated barriers. In this
map, seven of the 10 positions were included. The positions “want to do the right thing
for the patient,” “PID difficult to diagnose,” “reporting is disease specific,” and
“questioning having PID on the mandated disease reporting list” were situated in the
middle of the map because all positions, after going over the transcripts again where
these codes were identified, revealed that these barriers were not stated by all health
administrators, but just some, and it seemed that their influence on the likelihood of
reporting was medium. For example, the code “want to do the right thing for the
patient,” was expressed by one interview in the sense that physicians want to respect their
patient’s privacy, therefore, they were less likely to report. Yet, another interviewee
described this position more positively, in the sense that the report is made so the patient
can be treated and the necessary follow-up can be done. The remaining three positions
on this map “PID reporting is time consuming,” “PID reporting not enforced,” and “PID
data not used” were placed in the lower right hand corner of the map because they were
barriers that came up often and these were main barriers expressed in the data that made

reporting PID much less likely.
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Figure 4.4. Positional map I: PID reporting and barriers
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The second positional map focused on the strategies for PID reporting coded in
the data had a horizontal axis named Strategic Continuum (figure 4.5). This map was
comprised of four positions: “PID reporting not enforced,” “PID reporting is time
consuming,” “PID reporting is beneficial,” and “PID data are not used.” The positions in
this map were more diversely situated than those in the first positional map. “PID
reporting not enforced” is located in the upper left hand corner of the map because it’s
likely that, if the reporting law was enforced and people were made aware of it, it would
increase reporting. However, on the strategic continuum, it’s on the negative end because
the strategies coded in the data that could address this position such as audits, sentinel
and/or active surveillance, are less feasible. The Surveillance Program Coordinator from
DOH who was interviewed stated in her interview that it was almost impossible to
enforce this law because diagnosis is based on the clinician and there were no funds or
staffing to support sentinel or active surveillance. Located almost opposite to this
position in the upper right hand corner is “PID reporting is time consuming.” Similarly,
if reporting was not time consuming, it would significantly increase PID reporting. Many
strategies were coded in the data to address this position, such as electronic reporting and
improving the forms for reporting (e.g., being able to submit it online). The topic of

electronic reporting was discussed during the interview with the DOH Surveillance
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Program Coordinator, and the interviewee said that electronic reporting is feasible and
could be operational in a year. It was also mentioned that forms have been easily
modified before, so that is something that could take place again. The final two positions
“PID reporting is beneficial” and “PID data is not used” sit on the bottom right hand
corner of the map. The strategies coded in the data to address these positions are very
feasible with the current DOH staff and processes in place—brief updates, education,
training and feedback to providers. However, I don’t think it would have a large impact
on PID reporting overall. DOH has mentioned that they already distribute materials and
send emails to providers and facilities to make them aware of certain diseases, and their

website has reporting forms and describes the procedure.

Figure 4.5. Positional map 11: PID reporting and strategies
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DISCUSSION

Grounded theory coding revealed eight themes within the data: PID diagnosing,
barriers of reporting, benefits of reporting, reporting law, reporting practices, reporting
process, stakeholders, and strategies for improving reporting. These themes and the
individual codes that were related to them were used for situational analysis. The three
maps made during this analysis allowed me to dig deeper into the data and look at the
codes/data in different ways. Data were viewed as opinions, conclusions, and definitions
during situational mapping. Construction of the social worlds/arenas map forced me to
analyze the data according to actors, systems, and places. In positional mapping, |
specifically looked for positions taken and explanations for significant discourse present
in the data.

What is going on in this situation?

This qualitative study provided me with the opportunity to look at the PID
reporting situation through the eyes of health administrators in Hawaii. It seems that
health administrators and health facilities are experiencing the same barriers to PID
reporting as identified in the literature. Majority of them did not know that PID was
reportable, and many did not know the specifics of the disease reporting law in Hawaii.
As opposed to clinicians, health administrators have less time on the front lines with
patients; instead, they’re stuck in offices or in meetings. Interviewees suggested this as
being the reason as to why they are not knowledgeable or aware of the PID reporting
situation and the entire PID situation in general. They do not know if PID is being
diagnosed, and some don’t know if it’s being reported or if their staff knows that it is
reportable. This is an issue because if health administrators do not know the status of the
PID situation, they are unable to implement any interventions that may be needed, such
as training or grand rounds.

In hospitals, the infection control department is supposed to manage
communicable diseases and reporting in the hospital. One hospital infection control
manager I interviewed was “pretty sure” that he was made aware of disease case reports
and then he reported them accordingly. However, in another hospital, the infection
control manager was certain that multiple reports were being made on one case and they

were not made aware of all disease cases and did not report PID. Different processes also
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existed within clinics. In one clinic, there was one designated person to do all disease
reporting, however, the health administrator was unsure if that person knew PID was
reportable. In another clinic, there was no designated person but the health administrator
was unsure if her staff knew to report PID.

On the regulatory side of health administration, interviewees at DOH and in an
insurance company were aware of the lack of awareness and reporting when it comes to
PID. They were also willing to collaborate with each other, health facilities and health
providers to make necessary changes to improve the current PID reporting situation.
Health administrators on the clinical side were also willing to make changes and make
sure they, along with their staff, knew the PID reporting law. However, they felt that
more communication and guidance from DOH was needed.

Where in the world is this situation? Why is PID reporting in Hawaii important?

Majority of interviewees felt that disease reporting was beneficial because it
protects the public and allows the necessary entities to respond to diseases and conduct
outreach, education, and prevention. However, some were skeptical as to whether or not
PID should be on the mandated disease reporting list. Multiple times during the mapping
process and memoing, the questions and issues that kept coming up all came back to “the
importance of PID reporting.” Not only were people unaware, but aside from knowing
the serious long-term sequelae of PID, many were not convinced that it should be a
reportable disease. They did not know what the data were used for, and majority thought
it was a rare disease. Even DOH did not know what to do with the data, aside from
reporting it to the CDC. However, this was mainly due to the realization that the PID
data were incomplete, and they felt without knowing the complete picture, they were
unsure of how to proceed as far as interventions. What was clear throughout this study
was that data were needed. Suggestions were that the university and students could
conduct studies to take a closer look at PID incidence and prevalence by looking into
other data sources such as insurance data, military data, hospital or clinic data. With
more studies and data, we could better determine the status of PID in Hawaii and then
make the case for its importance, beyond the consequences of the disease. People will be
made aware of PID and might be more willing to report it if they had Hawaii-specific

data on the disease. We could also have valid data to design strategies to improve PID
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surveillance and also to get funds to implement these strategies. However, the data could
also show that PID is not a major issue in Hawaii, which in that case, we could re-
evaluate if it should be reportable. DOH says that they review the list of diseases “every
ten years or so.” They would need data to make this decision.
Conclusion

It is clear that PID is not being reported because people are not aware of the
disease and the law. To address these issues, all interviewees stressed the need for and
importance of communication between all those involved in the reporting process,
especially more guidance from DOH. Under-staffing and lack of funds and resources
were cited by all those interviewed as being impediments.

Future studies to determine the incidence and prevalence of PID in Hawaii need
to be conducted so we can determine the status and level of severity of the disease. When
we have that information, we can make it available to the public and we can use it to

design and implement interventions to improve reporting.
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CHAPTERS
Conclusion

The findings from these three studies confirm that: 1) awareness of PID reporting
is low among physicians, insurers, and healthcare administrators; and 2) that education
about PID and the mandated disease reporting law and process (including how to
complete reporting forms) is needed.

In study 1, the barriers to diagnosing and reporting PID were in-line with the
barriers identified in the literature. For example, a sizable portion of physicians did not
know that PID is reportable, thought it was time consuming, and did not have access to
reporting forms. Although increased PID knowledge and favorable attitudes towards PID
were not predictors of PID diagnosing, increased PID knowledge was a significant
predictor for PID reporting. This demonstrated a knowledge gap among physicians,
which stresses the need for education and awareness.

This need was confirmed in study 2. In addition to finding that discordance
existed between physicians’ self reported PID reporting data and the HDOH PID
surveillance database, | also found, after doing additional analyses, that part of this
discordance was due to not correctly completing the disease reporting form. Instead of
reports being submitted under the diagnosing physician’s name (which is a requirement
of the form and the legal mandate), reports listed the name of the group practice or HMO.
Again, this demonstrates the need for educating physicians and facilities on the PID
reporting law and process, which should include how to complete the disease reporting
form. For Study 3, I interviewed various health administrators. In this group, a major
barrier to PID reporting was not knowing that PID was reportable. Additional barriers
were lack of awareness of PID and the reporting law, feeling that PID reporting was time
consuming, feeling confused about the PID diagnosis criteria, and being understaffed.
When asked specifically if the diagnosing physician’s name was put on the case report
form, health administrators from community health clinics said no, it was their clinic’s
name that was put on the form. Only the infection control managers at major hospitals
said they put the name of the diagnosing physician on the PID reporting form. All health
administrators were in agreement that they themselves, as well as their staff, could

benefit from education and training on PID and the disease reporting law and process.
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Even the health administrators not from health facilities concurred that a strategy to
improve PID reporting could be awareness and education.

Dissertation findings also inform who needs to be targeted for training and what
should be included in the training/education. Island of practice was not significant when
it came to PID reporting or diagnosing in study 1, so an educational intervention should
be implemented on all islands. When it came to physician specialty, OBGYNs were
more likely to report and diagnose PID, however, they should be targeted for education
along with other specialty groups (e.g., pediatricians and internists) who are likely to
encounter PID. Physician training could easily be provided through continuing medical
education venues.

Beyond physicians, study 3 suggested that health administrators, managers,
nurses, DOH, HMA, insurance companies, legislators, medical students, and their
instructors should be at the table to discuss PID reporting and potential strategies for
improvement.

As stated, the main strategy recommended by all three studies is an education and
awareness intervention. In addition to including information on specifics of the reporting
law (what diseases are reportable) and the reporting process (filling out and submitting
case report forms), physicians and key informants implied that they would be more
motivated to report if they understood why PID is reportable and what happens to the
data. Suggestions were that the universities could examine insurance data, military data,
hospital, and clinic data to further examine PID prevalence and cost, and then make the
case for PID surveillance, beyond the consequences of the disease. It became clear to me
as | analyzed the qualitative data that if people were made aware of PID and its
significance in Hawaii, they might be more willing to report it. Since resources and
funds were cited as being impediments to PID reporting and the surveillance system, data
could also be used to design strategies to get funds to implement these strategies for
surveillance improvement.

Interviews with HDOH were done in study 3, and it was revealed that HDOH was
in a position to make changes to the surveillance system and collaborate with
stakeholders to improve PID reporting. HDOH was also my community partner for my

dissertation, and results from my three studies have already been presented to them.
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After sharing the final results and conclusions, | was asked to write a proposal to CDC
for supplemental STD funding to support a PID education intervention modeled after a
successful intervention that addressed Chlamydia screening guidelines using an
awareness toolkit and campaign. | was asked to create a similar toolkit and awareness
campaign for PID reporting, using the data I collected from my dissertation studies. |
wrote a proposal that briefly explained the problem and my dissertation findings. | also
described the toolkit, which would include a flowchart that clearly lays out the steps in
PID diagnosis, as set forth by the most recent CDC guidelines, as well as a clear and brief
explanation of the mandated disease reporting law and the process for submitting the
form. The kit would also have a list of all reportable STDs and copies of the form and a
point of contact if more information is needed and/or if the physician or facility would
like HDOH to provide a training/informational session. Hawaii-specific PID data will
also be provided, including the results of this dissertation. This proposal was submitted
in summer of 2012, and we should know by March 2013 if it was funded. If this project
gets funded, HDOH and I plan on analyzing the PID surveillance database during and
after the educational intervention is implemented and see if PID reporting is affected.

We would also get feedback from providers on what they thought of the toolkit and how
it could be improved. Those results would dictate next steps for education and awareness
activities.

It was my hope that my three dissertation studies would flow together and inform
each other progressively. | was fortunate because that is what happened. As one study
ended, proposing new questions, the other study extended the train of thought and offered
new things to consider.

More studies are needed to build upon these findings. Additional interviews
should be conducted with health administrators or infection control managers from other
health facilities, especially HMOs, which were found to submit aggregate case reports
under the facility name. It is important that these interviews take place so we can better
understand the reporting process of other facilities and compare them. I will continue to
work with my community partner to conduct informational sessions, such as grand
rounds in the community to build awareness and also look for funding opportunities to go

forward with some of the strategies recommended by the studies in this dissertation.
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APPENDIX |

PELVIC INFLAMMATORY DISEASE (PID) PHYSICIAN SURVEY

Demographics:
1) Whatis your gender? Male___ Female___

2) What is your specialty?

3) Your clinical practice is best described as (Check all that applies):

o Private practice o Private hospital o Military

o Public hospital o HMO o Community health center
o Other (please specify)

4) On which island(s) do you practice in Hawaii? (Check all that applies)

o Oahu o Big Island o Kauai
o Maui 0 Molokai O Lanai
5) How long has it been since you completed residency training? years

6) Over the last year (2011) how many female patients did you see per month?
oo o1-25 0 26-50 051-100 o>100

7) Have you reported a PID case in the past 11 years (since 2000)? If yes, how many (if unsure,
please approximate)?

o Yes o No o Unsure

8) How many cases of PID have you personally diagnosed in the past 12 months? If unsure,
please approximate.

9) How many of these PID cases have been reported to the Hawaii Department of Health in the
past 12 months?

If unsure, please approximate.

11) In your office/agency, who is responsible for reporting STDs to the Department of Health?
12) Check all that apply.
o Diagnosing Provider o Other Clinical Staff o Not Determined

0 Administrative Staff o Infection Control Staff o Other

13) Physicians are legally mandated to report all diagnosed PID cases to the:
Department of Health: oTrue oFalse oUnsure
CDC: oTrue oFalse oUnsure

14) Do you have easy access to a form to report PID to the Department of Health?
oYes oNo oUnsure

15) Which set of guidelines do you follow for diagnosing a PID case?
oCDC oOther: oNone oUnsure

16) Please rate how strongly you agree or disagree with the following items:

Strongly |Agree |Disagree [Strongly [Not
Agree Disagree |Sure

a) PID reporting is time consuming
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b) PID is an important issue

c) Most physicians in Hawaii report PID

d) Clinical uncertainty impacts whether or
not I report PID

e) Physicians who don’t report are likely to
be reprimanded

f) I'm confident that I can accurately
diagnose PID

17) In the space below please provide any suggestions you may have to improve reporting and/or
diagnosing of PID.
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APPENDIX 11

SUBJECT: Important Confidential Survey of Pelvic Inflammatory Disease (PID)
Reporting In Hawaii; Participation by All Physicians Is Critical to Assure Validity

Dear Colleague:

Pelvic Inflammatory Disease (PID) is a mandated reportable disease in the State of Hawaii,
however, initial assessment of surveillance and insurance claims data suggests under-
reporting. The purpose of this survey is to improve PID reporting in the State of Hawaii.

Please complete and send the attached survey (which should take less than 5 minutes of
your time) via FAX at 808-733-9291 or through postal mail to STD Prevention Program,
3627 Kilauea Avenue, Room 304, Honolulu, HI 96816.

Your participation is confidential and voluntary, and your response is very important to the
scientific validity of this study. You will be assigned a unique numeric identifier so we can
track the return of your survey and also conduct analysis of your responses. Venie Lee, STD
Prevention Program Manager, will be the only person that has access to the list of physician
names and the numeric identifier. This list is confidential and will be kept in a locked file
cabinet at the STD program office. It will be shredded at the end of the study.

If you have any questions, please contact Misty Pacheco at mistyp@hawaii.edu or Venie
Lee, Hawaii STD Prevention Program at venie.lee@doh.hawaii.gov, or call us at (808)956-
8836.

Thank you in advance for your participation in this important assessment survey.

Sincerely,

Glenn Wasserman, MD, MPH Misty Pacheco. MHA

Chief, Communicable Disease Division Doctor of Public Health Candidate
State of Hawaii, Department of Health University of Hawaii, Manoa

Dr. Raydeen Busse, MD
President, American College of Obstetrics
and Gynecology, Hawaii Chapter

Dr. Kenneth T. Nakamura, MD, FAAP Dr. Traci Masaki-Tesoro, MD
President, American Academy of Pediatrics, President, Hawaii Academy of Family
Hawaii Chapter Physicians
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APPENDIX 111

Interview Guide: Pelvic Inflammatory Disease Reporting:
Infection Control in Health Facilities

The State of Hawaii mandates that certain diseases be reported to the
Department of Health. Some of these diseases include malaria, measles, rabies,
and pelvic inflammatory disease (PID). Accurate and timely reporting of diseases
is crucial for protecting the public’s health, but it is also a well-known challenge
for many US states and other countries (as indicated by a review of the literature).

Demographic Questions:

-Position Title?

-How long at position?

-How long at organization/facility?

-How long in the health care field?

-Any specific health care/public health training/education?
-Any degrees/certifications/licensure?

1. Please explain to me the disease reporting process in your organization.
a) Who does the reporting?

b) Whose name is on the reporting form? Physician?

c) How is reporting done (fax, phone, electronic)?

d) How does your facility make sure that the people involved in reporting
know about the reporting process?

e) What if any are the challenges you have with reporting?

f) What are the benefits of disease reporting?

2. Tell me what you know about the state’s mandated disease reporting law.
a) What do you think about it?

b) Who should know about this law?

c) How are you and your staff made familiar of this law and the diseases that
are

on the list?

d) What happens when you don’t report mandated reportable diseases?

3. Tell me about your experience with PID reporting?
a) What do you know about PID?

b) How often is PID diagnosed in your facility?

c) How many cases per year? Per month?

d) What if any challenges of PID reporting are there?

4. Tell me what you think can be done to improve reporting of diseases to the

state.
a) What can the state do?
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b) What can your facility do? c) PID specifically?

Interview Guide: Pelvic Inflammatory Disease Reporting: Department of
Health

The State of Hawaii mandates that certain diseases be reported to the Department
of Health. Some of these diseases include malaria, measles, rabies, and pelvic
inflammatory disease (PID). Accurate and timely reporting of diseases is crucial for
protecting the public’s health, but it is also a well-known challenge for many US
states and other countries (as indicated by a review of the literature).
Demographic Questions:

-Position Title?

-How long at position?

-How long at organization/facility?

-How long in the health care field?

-Any specific health care/public health training/education?

-Any degrees/certifications/licensure?

1. Please explain to me the disease reporting process.

a) Who does the reporting?

b) How is reporting done (fax, phone, electronic)?

c) How does your facility make sure that the people involved in reporting know
about the reporting process?

d) What if any are the challenges you have with reporting?

e) What are the benefits of disease reporting?

f) What staff are involved?

2. What happens after you receive a disease report?
a) What staff are involved?

b) What happens to the data?

c) Who do you share the data with?

d) What is the data used for?

3. Why is there mandated disease reporting?

a) How do you make sure people report?

b) What are the penalties for not reporting?

c) How would you know someone is not reporting?

d) How do you enforce reporting?

e) Who decides what diseases are reportable?

f) What is the process for adding or deleting diseases from the list?

4. Tell me about your experience with PID reporting?
a) What do you know about PID?
b) What if any challenges of PID reporting are there?
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5. Tell me what you think can be done to improve reporting of diseases to the state.
a) What can the state do?

b)What position is the state in to make changes to the reporting process according
to some of the reporting barriers identified in the literature?

c) Who should be at the table?

d) PID specifically?

I'm done; do you have any other questions for me or anything else to add?
Thank you for your time!
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Interview Guide: Pelvic Inflammatory Disease Reporting:
Health Insurance Company

The State of Hawaii mandates that certain diseases be reported to the
Department of Health. Some of these diseases include malaria, measles,
rabies, and pelvic inflammatory disease (PID). Accurate and timely
reporting of diseases is crucial for protecting the public’s health, but it is
also a well-known challenge for many US states and other countries

(as indicated by a review of the literature).

Demographic Questions:

-Position Title?

-How long at position?

-How long at organization/facility?

-How long in the health care field?

-Any specific health care/public health training/education?
-Any degrees/certifications/licensure?

1. What do you know about disease reporting?

a) Who does the reporting?

b) How is reporting done (fax, phone, electronic)?

c) What are the benefits of disease reporting?

d) What are the specific benefits for an insurance company?
e) What do you know about PID?

2. How do you collect disease data (coded from ICD 9 codes)?
a) Who is it collected from?

b) What is the purpose (besides billing) for collecting this data?
c) What kind of analysis of the data (if any) have you done?

d) What kind of staff deal with disease data?

e) Who is the data shared with?

f) How is it shared?

3. What entities do you collaborate with in the community?
a) More specifically, health policy?

b) What is the purpose?

c) What are the benefits for all involved?

d) What makes a successful collaboration?

4. Tell me what you think can be done to improve reporting of diseases to
the state.

a) What can the state do?

b) What can your facility do?

c) What can physicians do?

d) What can health facilities do?

c) PID specifically?
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APPENDIX IV
Consent to Participate in Research Project:
An Investigation of Mandatory Disease Reporting, Focusing on PID

Researcher: Misty Pacheco, 808-756-7921
University of Hawaii at Manoa, Office of Public Health Studies

Researcher’s statement:

Purpose and Benefits

My name is Misty Pacheco, and I am a public health doctoral candidate at the
University of Hawaii at Manoa. The research I am conducting is for my doctoral
dissertation.

The purpose of this research is to improve Pelvic Inflammatory Disease (PID)
reporting in the State of Hawaii. This study will assess how you view PID reporting
in Hawaii. PID is a mandated reportable disease in the State of Hawaii, yet it is
under- reported or not reported at all. Data provided from this interview could help
identify strategies to improve PID reporting, ultimately leading to the prevention of
PID and other diseases such as chlamydia, which is most commonly implicated in
PID. Although physicians are the primary disease reporters, other individuals are
part of the process as well. You have been selected as a participant because you
have a role in this process.

Procedures

If you agree to participate in this study, you will be asked four main questions. This
in-person interview should take about 30 minutes. The interview will take place at
any location that is convenient, maintains your privacy, and is acceptable to you.
You will be one of 7 health administrators that I interview. The interview will
consist of questions about your position and the disease reporting process, most
specifically PID reporting. Some examples of questions are: What do you know
about the State’s mandated disease reporting law? What is your experience with
PID reporting? You are free to not answer any questions you do not wish to answer
and to stop the interview at any time. Participation is strictly voluntary. With your
permission, the interviews will be tape-recorded.

Other Information
The information you provide will be handled confidentially. It will be keptin a
secure location and only I will have access to the data. Audiotapes will be used

instead of note taking during the interview to assure accuracy of data collection.
The tapes will be transcribed within one week and then will be deleted. You will
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have the right to review the tape recording and delete any part of it. No identities
will be used in any report or on the transcriptions or in any publications resulting
from this study.

I believe there is little or no risk to you participating in this study. There are no
adverse consequences if you choose not to participate in this study. Participation in
research is voluntary. You have the right to decline to participate or to withdraw at
any point.

Signature of the Investigator Date

Participant’s statement:

This study described above has been explained to me by Misty Pacheco, who has
offered to answer any questions I may have. She/he can be reached at 808-756-
7921 or at mistyp@hawaii.edu via email if [ have any further questions. If [ have
any questions about my rights as a research participant in this project, I can contact
the University of Hawaii, Committee on Human Studies (CHS) by phone (808-956-
5007) or email (uhirb@hawaii.edu). I voluntarily consent to participate in this
study. I have had an opportunity to ask questions and understand that future
questions [ may have about the research or about my rights as a participant will be
answered by Misty Pacheco, as indicated above.

Please keep the prior portion of this consent form for your records.
If you agree to participate in this project, please sign the following signature
portionof this consent form and return it to Misty Pacheco.

**Tear or cut here**

Your Signature Date

Your Name (Print)

Please check one:
[ agree to the audio- recording of this interview

[ do not agree to the audio- recording of this interview
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APPENDIX V

CODES:

100% with lab-based reporting

Able to track and respond to diseases with
reporting

Able to do something about the disease is main
criterion for being reportable

Adding or deleting a disease from the list takes
a tremendous amount of effort

Adding or deleting a disease is a timely process
Admitting that every staff member should know
reporting law

Aggregate data available on website

All physicians should know the law

All reports should get submitted to

Infection Control

An epidemiology specialist at DOH takes reports
An issue is that as a manager, not on the floor
Anyone can report

Any provider should know about PID

Any provider who knows someone has a
communicable disease must report
Approximately 20 cases diagnosed and reported
ayear.

As a manager, don’t see disease reports, as she
did when she was a clinician on the floor
Asking what is his role according to DOH
Assumptions

Aware of a mandate that certain infectious
diseases must be reported

Awareness needed

Awareness of PID should be done at training or
when they get hired

Benefit of reporting is to see whether or not we
need to focus on certain disease management
Big awareness campaign after statutes were
revised

Biggest concerns would come from the
physicians

Billing is a reflection of what is being conducted
by physicians and their offices

Can share data as long as it goes through the
appropriate committees

Can’t just add a measure—discussion needed
Cases of diseases are word of mouth within the
hospital

Challenging to communicate across different
health centers

Checking to see if rates go up or pockets of
outbreaks

Clinical diagnosis

Clinic managers should know the law

Clinic name is put on reporting form—not

Information from DOH should be short and
brief

Information mailed

Information submitted to CDC

Insurance claims data helps plan disease
management programs and plan
interventions for rising trends

Insurance claims help look at what conditions
doctors are taking care of, severity of
conditions

Insurance company is wealthy source of data
Insurance companies have been helpful and
cooperative

Insurance company is funding their electronic
system

Insurance data worth money

Interesting to see if screening rates and PID
management are correlated

Investigation and partner management is a
standard of care

Invites DOH to speak

Irreparable damage

Is a teaching hospital with residents—not
sure if medical schools are covering disease
reporting

Knowledge gaps between doctors

Knows that PID reporting by physicians is not
happening

Knows what PID is, but doesn’t report it

Lab is important

Lab reporting works best

Lab reports reconciled with physician reports
Lack of awareness

Less contact IC has with physicians, less
reporting there is.

Leveraging technology

List of reportable diseases gets reviewed
about every 10 years

Looking for how doctors manage diseases
Looking for person, place and time

Main challenge is compliance

Majority of staff are IT and analysts
Mandated diseases based on potential harm
Military data is the best as it gets
Misinterpretation of insurance data

More than one person’s job to report
Multiple reports

Need a designated go-to person for assistance
at DOH

Need consequences

Need to increase awareness
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clinician

Collaborate

Collaboration is about leveraging each others’
strengths

Communicates with doctors on cases
Communication from DOH by mail now
Communication important

Communication with staff and with DOH
Confirming the reporting source

Cost to improve system

Could add PID to list of quality measures for
hospitals

Could conduct follow-up to see if cases that
needed to be reported, actually were

Could conduct audits

Could set up electronic reporting in less than a
year

Could stamp medical record to say it’s a
reportable diagnosis

Data analyzed

Data is public—available to anyone

Data shared

Data shared upon request by DOH

Data published

Describing diseases that are reported
Describing how often they report

Describing how they report

Describing who reports

Describing who should be at table to make and
implement surveillance changes

Develop goals and objectives

Develop programs, prevention, outreach,
education and training

Diagnosed once or twice a year in the clinic
Diagnosing unclear

Diagnosis not definite

Diagnosing PID is confusing

Didn’t know PID was reportable

Difficult to enforce

Discussing difficulty of dealing with pediatric
physicians when it comes to STDs

Disease reports get lost within hospital

DIS follows up on partner management

DOCD

Doctors have access to policy 24 hours a day
Doctors not reporting

Doctors would be fined if they were unwilling to
cooperate

Doctors taught to report in medical school
Doctors supposed to be aware

Doesn’t have a problem with disease reporting
Doesn’t know who reports

Doesn’t know the reporting law

Doesn’t know consequences or penalties of not
reporting

No qualified applicants locally at DOH

No enforcement

No enforcement arm

No one qualified to fill positions at DOH

No PID reporting experience

Not sure if outpatient doctors have the policy
Need to designate one person to report
Need funds

Need right person to manage and maintain
database

Need to increase staffing at DOH

Need to set up a system within facility
Need to talk to all stakeholders

No guidance

No one designated to report

No other staff aware of reporting process
besides that one designated person

No reporting challenges

Not a blame thing—it’s about taking care of
the problem

Not informed by the state (DOH)

Not reporting PID

Not wanting to be non-compliant

Nurse sends reports

Older physicians may forget what'’s
reportable

Only currently formally shares data with DOH
Other means to inform people about the law:
grand rounds, conferences

Out of state staff are a problem-not
knowledgeable about diseases in Hawaii
Packet doesn’t go out every year—too
expensive

Packets sent out to directors of nursing and
medical records

Packets sent to administrators

Packet sent to all licensed physicians in
Hawaii

Packets were sent to facilities too

Paper drags them down

Part of the law that doctors/facilities do the
same investigation as DOH (e.g. partner
management)

Patient centered medical home delivery
model

Patient confidentiality—don’t want to report
to DOH

Pay at DOH low compared to mainland

Pay for performance makes a difference
“Pay for reporting”

People don’t realize PID is reportable
People who will be using program should be
there at the beginning

Physicians don’t report because they’re in a
hurry
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Doesn’t remember any specific training to make
sure physicians know the law

Doesn'’t talk about PID

DOH calls doctors to follow-up on cases

DOH determines if further investigation is
warranted after report

DOH expects us to do complete follow-up and
disease management

DOH has a lot of credibility and endorsement
power

DOH investigation and field staff

DOH saying that they are always there to assist
DOH works internally with other programs (e.g.
Family Planning)

DOH works with insurance carriers

DOH works with some organizations that need
data for grants

DOH understaffed

DOH used to communicate with doctors when
had staff

Don’t know what to do with PID info

Don’t know the reporting law

Don’t want to overwhelm physicians with
regulations and the list

Educating providers

Email good mode for getting information
Educate others to prevent disease

Electronic reporting could improve PID
reporting

Electronic reporting set-up with state lab took a
year

Emergency room calls DOH directly to report
ER is the only place that fills out their own
disease report form

Everybody has an agenda

Everybody in clinic should know about law
Every case that comes to IC gets reported
Every staff member gets gets policy which
includes reportable disease information
Existing structure that makes CT/GC

reporting easier

Experience with PID reporting: very difficult
Explaining benefits of reporting: treated
effectively, partners get treated, protects others
and prevents spread

Explaining challenges with PID reporting
Explaining different reportable diseases
Explaining difficulty of patient management
Explaining difficulty of STD testing

Explaining discussion clinician has with patients
on STD testing

Explaining disease reporting process
Explaining in the past DOH communicated more
on cases—by phone

Explaining the process of how diseases get

Physician does the reporting
Physicians don’t fill out reporting form—
Infection Control does
Physicians leave IC messages
Physicians not diagnosing PID
Physician specialty groups
Physicians probably don’t know penalties of
not reporting
PID data not used
PID diagnosing bias
PID important to docs
PID is a phenomenon
PID not of medical importance to patient
PID not on forefront of mind
PID is not that rare
PID is rare
PID rarely diagnosed
PID reporting is rare
PID reporting not good
PID reporting not enforced
PID reportable by law
PID reporting is important
Possible follow-up could say “based on CT or
GC, did they have PID?”
Posts DOH regulations in office
Previously, PID data gathered by DOH from
ICD-9 codes
Primary diagnoses could supercede a PID
diagnosis
Produce outcomes that neither can
accomplish alone
Professors at medical schools should
emphasize PID and disease reporting
Promoting change in a paradigm of delivery
Promote reporting
Promoting testing
Protecting the community
Puts diagnosing doctor’s name on report form
Questioning the accuracy of PID data
Questioning the actual reporting
Process
Questioning why PID is a mandated
reportable disease
Race is missing value on forms
Reasons for reporting
Recognizing that if state doesn’t collect the
data, no one else will
Recognizing the importance of accurate data
Relying on lab
Reporting by phone
Reporting done by whoever discovers case
first
Reporting is beneficial
Reporting is disease dependent
Reporting is a hassle

89




approved to be reported by law

Explaining repercussions of not reporting
Few doctors have time to look at weekly
morbidity and mortality reports

Fills out form then faxes it to DOH

Focus on prevention

Focusing on patients leads to success
Forgets to include Infection Control

Form changed to faxable format increased
reporting rate by 200%

Forms

Form to report available online

Forms required

For PID, index infection is Chlamydia

Found that some small clinics don’t know the
law

Funding needed

Gets disease data through claims

Gets list of reportable diseases off DOH website
Gets in-service training from DOH

Getting people treated

Gets information through emails

Gets sent list of diagnosed diseases then
compares to DOH list

Glitches in computer system causes problems
Hardly talk about PID

Has a good relationship with DOH

Has reporting forms available

Have no time to report

Hawaii Medical Association

Have a pay for performance program

Have one designated reporter for facility
Have reporting forms

Heard clinician say “possible PID”

High turnover of traveling clinicians

Human resources is a major problem at DOH
IC on the floor less and less

If case report not complete, can’t use it to get an
epidemiologic profile

If diseases weren’t tracked, could have an
outbreak

If information is too long, they will get lost

If you just want incidence or prevalence, studies
can do that

Inadequate staff at DOH

Included in initial training at time of hire
Increase awareness

Inconsistent reporting

reporting

Training and educating staff is needed
Training costs money

Training would be good

Traveling clinicians unaware

Treating PID in outpatient setting

Trying to make sense of data

Reporting is locking the physician down
Reporting is time consuming

Reporting is important-public health benefit
Reporting to CDC

Reports entered into database

Reports to DOH by phone call

Reporting process unknown

Saying doctors should report

Says infection control could run weekly
reports of PID codes because they have
electronic charting

Sentinel surveillance would need funds and
perpersonnel

Shifting to population registry base

Should be able to follow-up with DOH on
disease reporting information if needed
Should have one IC staff per 100 patients
Snapshots of information to get attention
Staff not aware of reporting process
Standardizing data

State epidemiologist should be at table
State has no money

State is in the position to change reporting
system and process

Strategy could be to get students interested
and look into specific problems

Strategies= education, easier process

Strict rules

Submission of report done by phone or fax
Suggesting strategies to increase reporting
Suggesting a packet with step-by-step
information on the reporting process
Surveillance important because you're able to
look at trends and factors behind it

Talk with labs

Take it to the legislature

There is a need for more IC staff

There’s a gap between what DOH expects us
to do and what they actually do.

There’s a penalty of a fine if don’t report
There’s no way to audit PID reporting
Thinks DOH should be available for unlimited
assistance

Thinks reporting is tedious and some
required information is not needed

Thinks that doctors aren’t informed

Thinks doctors aren’t knowledgeable about
reportable diseases

Thinks that every staff person should know
the law

Thinks that the IC’s job is to call and report
diseases

Puts

Tight resources

To be effective, need surveillance
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Turnover of clinicians a problem

Very few people understand why they have to
report

Very few physicians know what diseases are on
reportable list

Very few women realize an infection could
render them sterile

Walking me through the disease reporting
process

Want to do right thing for patients

Wants to know what reporting law is

When DOH had staff, they did investigation and
partner management

When patient understands risk of severity, they
test and get treated

When you do surveillance, you have to be able
to do something about it

Worked with insurance company pretty closely
on CT

Works with university and students

Would take time to add PID to measures list
Infection control could be conducting sentinel
surveillance

Too busy to report
Trailer on medical record improved
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APPENDIX VI

CATEGORY DESCRIPTIONS:

Diagnosing:

Clinical diagnosis

Diagnosing criteria unclear

PID rare

Primary diagnoses could supercede a PID diagnosis

Barriers of Reporting:

Administrators not on the floor—detached
Physicians not reporting

Lack of awareness of PID

No communication within health facilities

Older physicians forget what diseases reportable
Out of state, traveling physicians unfamiliar with law/process
Patient confidentiality

Paper drags them down

DOH understaffed

Time-consuming

Don’t know PID is reportable

PID data not used

PID reporting not enforced

Questioning why PID is a mandated reportable disease
Reporting is a hassle

Difficult to enforce

Doesn’t know reporting law

Doesn’t know reporting process

Understaffed

Unclear expectations/roles

Tight resources

Information from DOH too long

No guidance and communication from DOH

No one designated to report

Benefits of Reporting:

Able to track and respond to diseases with reporting

Develop programs, prevention, outreach, education and training
Treated effectively, partners get treated, protects others and
prevents spread

Reporting Law:

Able to do something about the disease is main criterion for being
reportable

Adding or deleting a disease is a timely process

Anyone can report

Any provider should know about PID

List of reportable diseases gets reviewed about every 10 years
Data is public
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Part of the law that doctors/facilities do the same investigation as
DOH (e.g. partner management)

Doctors would be fined if they were unwilling to cooperate
Mandated diseases based on potential harm

Reporting Practices:

Investigation and partner management is a standard of care
Invites DOH to speak

Lab reporting works best

Communication with staff and with DOH
Communicates with doctors on cases

PID important to docs

Posts DOH regulations in office

Reporting is beneficial

Reporting is disease dependent

Doctors taught to report in medical school
Doesn’t have a problem with disease reporting
Should have one IC staff per 100 patients
Every staff member gets gets policy which includes reportable
disease information

Want to do right thing for patients

Gets list of reportable diseases off DOH website
Has a good relationship with DOH

Have reporting forms

More than one person’s job to report

Multiple reports

Not wanting to be non-compliant

Reporting Process:

All reports should get submitted to

Infection Control

An epidemiology specialist at DOH takes reports

Cases of diseases are word of mouth within the hospital

Clinic name is put on reporting form—not clinician

Physicians don’t fill out reporting form—Infection Control does
Physician does the reporting

Puts diagnosing doctor’s name on report form

Reporting by phone

Reporting done by whoever discovers case first

DIS follows up on partner management

DOH calls doctors to follow-up on cases

DOH determines if further investigation is warranted after report
Emergency room calls DOH directly to report

ER is the only place that fills out their own disease report form
Every case that comes to IC gets reported

Fills out form then faxes it to DOH

Thinks that the IC’s job is to call and report diseases

Form to report available online

Gets sent list of diagnosed diseases then

compares to DOH list
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Has reporting forms available
Nurse sends reports

Stakeholders:

Physician specialty groups

DOCD

DOH investigation and field staff

DOH works internally with other programs (e.g. Family Planning)
DOH works with insurance carriers

DOH works with some organizations that need data for grants
State epidemiologist should be at table

Take it to the legislature

Worked with insurance company pretty closely on CT

Works with university and students

Hawaii Medical Association
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APPENDIX VII

Pelvic Inflammatory Disease Surveillance Case Definition

The case definition for PID below was retrieved from the Centers for Disease Control and
Prevention website page entitled 2010 Sexually Transmitted Diseases Surveillance.

http://www.cdc.gov/std/stats10/app-casedef-2.htm#a7

Pelvic Inflammatory Disease (Revised 9/96)

Clinical case definition

A clinical syndrome resulting from the ascending spread of
microorganisms from the vagina and endocervix to the
endometrium, fallopian tubes, and/or contiguous structures. In a
female who has lower abdominal pain and who has not been
diagnosed as having an established cause other than pelvic
inflammatory disease (PID) (e.g., ectopic pregnancy, acute
appendicitis, and functional pain), all the following clinical criteria
must be present:

1. Lower abdominal tenderness, and
2. Tenderness with motion of the cervix, and
3. Adnexal tenderness

In addition to the preceding criteria, at least one of the following
findings must also be present:
e Meets the surveillance case definition of C. trachomatis infection or
gonorrhea

e Temperature >100.4 F (>38.0 C)
¢ Leukocytosis >10,000 white blood cells/mm3

e Purulent material in the peritoneal cavity obtained by culdocentesis
or laparoscopy

e Pelvic abscess or inflammatory complex detected by bimanual
examination or by sonography

e Patient is a sexual contact of a person known to have gonorrhea,
chlamydia, or nongonococcal urethritis

Case classification

Confirmed: a case that meets the clinical case definition
Comment

For reporting purposes, a clinician’s report of PID should be
counted as a case.
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