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Abstract 

After the bioterrorism-anthrax attacks of 2001, public health officials were tasked with planning 
population-wide medicine dispensing. This planning started with assumptions and then evaluations 
of seasonal immunization clinics. Research on the 2009 H1N1 pandemic-vaccination campaign 
showed that an adequately prepared public health system could have prevented over 16% of flu-
associated hospitalizations. The 2011 ice storms revealed difficulties with sheltering medically fragile 
persons with disabilities. Later research showed that training and preparedness levels increased 
responders’ willingness to serve. When triaging disaster survivors to community-mass-care-services 
of general shelters, medical shelters, or mental health services; sorting improved up to 15% when 
past traumatic effects, personal care assistance, or service methodology were accounted for. The 
number of persons who are disabled and dependent on electric medical equipment are increasing. 
This current study compared the time it takes to dispense medication to two different cohorts: a 
general-population cohort (n=31) and a special-needs cohort (n=30). The cohort comprised entirely 
of persons with special needs took 4.1 compared to 2.48 minutes per person in a general population 
cohort (p=.057). A person with any special needs took 3.73 versus 2.43 minutes for a person with no 
special needs (p=.082). Modeling of service times per station and cohort type found significant delays 
at the medical station among persons in the general population who are pregnant (14 minutes or 840 
seconds, p=.002) and persons in the special needs cohort with a language barrier (12.5 minutes or 
750 seconds, p=.001). Recommendations include planning for closed Points of Dispensing Sites 
(PODS) to those with special needs, ensuring a sufficient number of medical dispenser in open PODS, 
and assigning extra capacity at the medical station area for special needs involving children, language, 
or pregnancy issues. 
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Introduction 

Even before the bioterrorism attacks of 2001, there had been concern about the capacity of local 
public health to protect the public from an anthrax attack. Strategies to get lifesaving medicine to 
those exposed were among the critical-bioterrorism-preparedness issues identified after the post 
9/11 anthrax attacks in 2001 [1]. In Ohio, like many other states, there are standing medical orders 
for the prophylactic use of antibiotics and vaccination in response to a release of a bioterrorism 
agent like smallpox or anthrax. These orders do not cover persons with known disease rather only 
those persons with suspected exposures. If the anthrax vaccine was made available under an 
Emergency Use Authorization and the Centers for Disease Control and Prevention released the 
vaccine to the area with suspected exposure to the bioterrorism agent Bacillus anthracis, public 
health staff, augmented with Medical Reserve Corps (MRC) volunteers would dispense the 
vaccine, along with antibiotics. Dispensing post-exposure prophylaxis medications to a large 
number of people at a well-designed clinic after a release of anthrax spores, results in more 
medicine dispensed per unit time, allowing for fewer deaths and faster epidemic eradication [2-4]. 
If local public health is unable to adequately respond to an anthrax attack, anthrax can cause illness 
or death 1 to 6 days after exposure. 

After the 2001 anthrax attacks, concurrent with preparation for a potential smallpox attack, 
individual public health officials had to make broadly applicable assumptions about staffing a mass 
clinic [5]. In the following years, local public health agencies started to evaluate their ability to 
conduct mass immunization clinics. These evaluations included studies of the total number of 
persons served within a specific time and the amount of resources required. Nine county health 
departments in the West Central Region of Ohio conducted studies of the region’s seasonal 
immunization clinics during the 2005-2006 flu season; with over 7,000 vaccinated and 997 
randomly selected observations. The effectiveness at providing the required medical coverage to 
protect the population was associated with how the dispensing site was setup [6]. The clinic designs 
were one of three styles: traditional, mass, or queue designs. The traditional setup comprised serial-
aligned single stations, one person at a time per station. The queue setup comprised each station 
having a single waiting line. The mass setup had clients arrive at multiple stations in bulk with the 
first open station providing service. The mass style of clinic was most effective, but the least 
efficient in the short term; with the number of persons served per unit time dependent on the 
number of vaccinators. The number of lives saved by mitigating disease spread would allow the 
cost efficiency of the queue and mass styles to exceed the traditional clinic design with increasing 
virulence of the bioagent. However, independent of available resources, communities can have a 
variable response to mitigating disease spread, just by the type of culture that is prevalent within 
the responding organizations [7]. 

The United States government has stockpiled equipment and medicine in the SNS to respond to 
disasters. These evaluations evolve around the Strategic National Stockpile (SNS), a cache of 
medicine and supplies that would be used to mitigate the health effects from a terrorist attack with 
a chemical, biological or nuclear weapon [8]. There is concern on how the supplies would be 
deployed in response to a disaster when the number of patients exceeds the ability of the health 
care system to respond [9]. For example, anthrax is a bacterium that can cause illness after 1 to 6 
days of exposure. One source of variability in the response is having too many people show up at 
any particular time. Too many people increase the time spent in waiting lines. Any delay in service 

http://ojphi.org/


 Medical Allocations to Persons with Special Needs during a Bioterrorism Event  
 

3 
Online Journal of Public Health Informatics * ISSN 1947-2579 * http://ojphi.org * 8(3):e200, 2016 
 

OJPHI 

times can start an exponential increase of wait times for people who are just arriving for service. 
Having persons wait at a mass dispensing clinic increases the chance for sequela or unrelated 
consequences to occur like a heart attack. In a disease outbreak this can also increase the 
inadvertent transmission of the disease causing agent. These inadvertent and unrelated events to 
the primary mission of dispensing the correct medicine in the right dosage can draw off essential 
staff from their mission. Other issues that can arise from having too many people include increased 
stress and anxiety, which in turn may lead to further disruptions in the clinical dispensing process. 
A bad scenario is that so many people arrive that the crowd-surge itself causes injury and even 
worse the crowd-surge turns into a riot. 

The SNS, maintained by the Centers for Disease Control and Prevention (CDC) was started in 
1999 with a budget of about $50 million [8]. The SNS inventory includes a variety of medicines 
and equipment to deal with public health emergencies including all sorts of natural disasters and 
bioterrorism events. Included in the inventory are medicines to prevent anthrax before the onset of 
symptoms. Immunoglobulin can treat current infection, but broad based antibiotics are the first 
line of defense in a population based exposure. If anthrax is suspected, there are standing orders 
to dispense prophylactic antibiotics and provide anthrax vaccine to persons with known or 
suspected exposure to Bacillus anthracis. Either doxycycline 100 mg by mouth for 60 days or 
ciprofloxacin 500 mg twice per day for 60 days is recommend in adults, with other specific 
recommendations for children and pregnant women (Ohio Department of Health, Standing 
Medical Order, Protocol for Local Health Departments: Prophylactic Use of Antibiotics and 
Vaccination, April 21, 2014). Some regimens could be adjusted in conjunction with anthrax 
immunoglobulin and vaccine with advice from CDC. 

 
Photographs: Strategic National Stockpile supplies packaged to fit into a plane or truck for quick 
delivery to affected areas. (Pictures from the Centers for Disease Control and Prevention, 
www.cdc.gov. Downloaded 9/13/2016). 

In an interview by National Public Radio’s reporter, Nell Greenfieldboyce, on June 27, 2016, it 
was noted that: “If there's a major anthrax attack, and there's just 48 hours to get prophylactic 
antibiotics to more than a million people how is it accomplished? While the federal government 
looks at a range of scenarios based on intelligence information and across all threats to stockpile 
medicine A or B, at the local level, the goal is how to get the medicines to those persons who are 
affected. The stockpile has 12-hour push packs with 50 tons of material to be delivered to a local 
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city or town. State and local public health workers would have to figure out how to get the medicine 
to those who need it. Local public health officials would rely on MRC volunteers to deliver the 
medicines to the population. Volunteers are needed because over the last decade we have lost 
50,000 state and local health officials.” [8] 

Strategic National Stockpile: Cache of medicine that would be used to mitigate health 
effects from a terrorist attack with anthrax and other agents. 

During the 2009 H1N1 pandemic, local public health was charged with providing immunizations 
to the population to limit illness and deaths from a new strain of influenza. To increase the 
effectiveness of the immunization campaign, partly due to the limited supply and capacity, persons 
most at risk were targeted to receive the vaccine. Once CDC delivers the stockpile, it becomes a 
state asset. There have been concerns that local public health was outdated, inefficient, 
unresponsive, and unprepared for health hazards [10]. These gaps in the capacity of public health 
ability to respond to a bioterrorist threat, outbreaks, and weather events have persisted [11]. Even 
without considering gaps in public health’s infrastructure, material, or personnel; modeling of 
managerial inefficiencies during the 2010-2011 flu season in the United States showed that one 
out of every six hospitalized cases could have been prevented by better management within the 
overall public health system [7]. 

Even if local public health agencies had resources, staff, and volunteers, there is another 
component willingness-to-respond to an anthrax event. There are similarities among radioactive 
contamination and the persistence of anthrax spores, as both are persistent contaminants in the 
environment. The ability of communities to mobilize local MRC volunteers or Citizen’s Corps 
volunteers in a timely manner is crucial to respond to any form of disaster including anthrax or 
radiation related events. The concept of a community reception center is an idea where disaster 
evacuees are funneled through a single center and the ability of the community is matched with 
their needs. In the case of a persistent environmental contaminant, the effectiveness of volunteers 
to route survivors to the most appropriate resource is dependent on their willingness to serve. The 
willing volunteer’s training, medical knowledge, and preparedness significantly increased the odds 
(>18:1) of correctly routing survivors to the right resource [12]. 

Using the concept of survivors arriving at a community reception center, the next question was to 
determine how best to triage survivors to mental health services. Public health workers and MRC 
volunteers were 15% more effective at correctly triaging survivors to mental health services using 
an algorithm that incorporated evaluation of past trauma into the triage system [13]. The focus on 
improving the initial sorting of survivors to needed services was driven by a need to identify those 
most at risk. There is a legal mandate requiring equal access under the Americans with Disabilities 
Act (ADA) that persons who require assistance or accommodation for functional needs in daily 
life, but who do not require acute medical care for stabilization, be admitted and served in general 
populations shelters. In January 2011, there was an ice storm that affected the nation from New 
Mexico to New England. The Greene County MRC unit helped staff one of six general shelters in 
or near their county [14]. The MRC volunteers quickly ascertained that their shelter population 
was mostly comprised of persons with medical needs including insulin, oxygen, adult diapering, 
wheel chair assistance, and intellectual developmental issues. The shelter residents were in a 
tenuous state of health, initially medically stable but physically fragile; many were without their 
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medicines or medical equipment. There were issues of inadequate equipment for client 
transfers/transport, direct medical care, and outdated medicines. The ice storm sheltering illustrates 
an example of the issues that may arise when a residential shelter cohort turns out to have 
unexpected medical needs. This event highlighted a practical separation between compliant service 
under the ADA and persons who require medical services during a public health emergency. 
Chronic care triage to a general shelter, medical shelter, or medical care was evaluated accounting 
for functional needs support services, the presence of a Personal Care Assistant, or the personal 
preference for service methodology [15]. Triage process flow that considered service 
methodology, the presence of personal care assistance, and those that required ongoing medical 
services of medically stable disasters survivors before community-mass-care translated into 
proportional efficiency gains up to 8% in meeting chronic care health service needs in an effective, 
efficient, humane, and ADA-compliant service in general emergency shelters. 

Definitions 

Any Special Needs: Includes persons who are disabled and persons with special needs. 

Closed POD (Points of Dispensing): These are non-medical dispensing sites, such as university, 
colleges, schools, hospitals, nursing homes, long term care or assisted living facilities, that provide 
medication to people who work or reside in that site. They are basically alternate dispensing 
modalities. 

Disability: Person with physical or mental impairment that limits one or more activities of daily 
living and that may require special accommodations. 

Functional Needs: Has unfulfilled survival needs or requires assistance related to activities of daily 
living (ADL), communication, and mobility, especially to maintain degrees of independence 
(examples include toileting, transferring, hygiene, food preparation and consumption, temperature 
maintenance, and obtaining safe shelter). 

Medical Needs: requires skilled nursing or medical care to maintain physical or mental health and 
stability as compromised by medical conditions (may be chronic, acute, or exacerbated by the 
disaster). 

Open POD: Dispensing sites that provide medication to the general public. 

Special Needs: Particular things needed (regardless of where the needs derived from, whether they 
are social influences or factors including limited language proficiency, breastfeeding, pet-owners, 
elderly, children, families, religion, race/ethnicity, cultural, or geographic influence) by or 
provided to help people who have a condition that makes it difficult for them to do the things that 
other people do. 

Vulnerable: Has additional needs or influences outside of conventional expectations that impact 
the ability to protect or serve the self and often experiences disparity. 

http://ojphi.org/
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Background 

A release of a Bacillus anthracis spores will require provision of prophylaxis to all those exposed 
to the agent. The main goal of mass prophylaxis is to bring people into a location where they can 
be given medication, such as antibiotics and vaccination. Such locations are known as point of 
dispensing or POD sites. There can be open or closed POD sites. An open POD is a dispensing 
site which provides medication to the general public. A closed POD is not open to the public and 
is conducted within a defined area or facility such as a university, college, school, hospital, nursing 
home, long term care or assisted living facility; that provide medication to people who work or 
reside at that site. Closed PODs expedite dispensing of medications and have the advantage of 
reducing the population to be treated at an open POD. Also, such sites help in reaching out to 
disabled and other at risk population by bringing the medicine to the agencies that specialize in 
servicing that population segment. As of 2010-2014, the U.S. the disabled population was 8.5% or 
27,320,599. The number of disabled in the Dayton metropolitan area (Montgomery, Greene and 
Miami counties in Ohio) is shown in Table 1. 

Table 1. The 2010-2014 Disability Population in Dayton Metropolitan Area, Ohio, USA. 

County name 
Population 

(2010 census) Disability % 
Actual number of 
disabled people 

Champaign 39,145 14.40 5,637 

Montgomery county 535,141 11.3% 60,471 

Greene county 161,569 8.1% 13,087 

Miami county 102,506 9.2% 9,431 

Total 799,216 10.3% 82,989 

Number of disabled people in Dayton city, which is part of Montgomery county, is 15.4% of 
141,761 total population (2010 census) - 21,831. Persons with disabilities need to be considered 
while planning for providing medical countermeasures to public health emergencies. Health 
department officials should keep the following statistics in consideration while planning. 

 There were 378,760 Ohioans ages 5 and above (or 3.8% of the civilian non-
institutionalized population over age 5) experiencing blindness, deafness, or a 
severe vision or hearing impairment. 

 A higher percentage— 8.5%—of the population indicated a physical disability that 
substantially limits one or more basic activities such as walking, climbing, etc. 

 Additional results from the Census indicate that over 516,000 Ohioans (or five 
percent) have a mental, physical or emotional condition that makes it difficult to 
concentrate, remember or learn; 

 While just over 268,000 (2.6%) have a condition that makes it difficult to dress, 
bathe, or get around inside the home. 

 Eight percent (or 653,517 individuals) of the noninstitutionalized population ages 16 
and older have a mental, physical, or emotional condition that limits their ability to 
go outside the home alone [16]. 

http://ojphi.org/
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For such a population, we need to consider following alternate dispensing modalities. 

 Closed POD sites with healthcare entities such as nursing homes, long term care 
facilities, and retirement homes can be an excellent option for institutionalized 
population. Closed POD staff should be trained beforehand in order to handle such 
situations. 

 Mobile medical vans: There are people who are unable to reach the POD sites 
because of various reasons such as unavailability of transportation, or they are 
physically disabled, homebound, or institutionalized. For such people, use of 
mobile vans in order to reach them and provide them medications is an option. 

At-risk individuals include people with access and functional needs that may interfere with their 
ability to access or receive medical care before, during, or after a disastrous emergency. These 
include children, pregnant women, people with pre-existing medical conditions, advanced age, 
limited English skills, homelessness, physical or mental disabilities, or other physical, mental, 
communication, or transportation challenges. 

Planned federal updates to the 2017 Health Care Preparedness and Response Capabilities are 
focusing on how to assess community planning for children, pregnant women, seniors, and 
individuals with access and functional needs, including people with disabilities and others with 
unique needs. Planning to provide assistance before, during, and after an emergency to these 
individuals is needed. Specifically, public health planners should be aware of how to provide 
assistance to people with disabilities and to develop or augment existing response plans for these 
populations. This support of the health care system to disabled persons would prevent stress on 
hospitals during an emergency and would allow disabled persons to remain in their residences. 
Further assessment in and around specific scenarios are required to assess transport needs to 
prophylaxis sites, designation of medical care sites for those needing further evaluation, and 
assessment of specific treatment and access to care needs (e.g., partnering with regional dialysis 
networks) to ensure integration with prophylaxis of disabled persons potentially exposed to 
anthrax. 

For Symptomatic Individuals: A triage area will be set up directly at the entrance to the POD and 
will serve to immediately screen symptomatic, sick or known exposed patients before entering the 
Registration Station. Those patients exhibiting symptoms and patients, who were known to be 
exposed but are asymptomatic, are further screened and will be transported to a hospital. 
Transportation of patient(s) would be provided based on need. Buses, ambulances, or other forms 
of transportation may be necessary [17]. 

In 2014, the Center for Medicaid and Medicare (CMS) mandated that all County Boards of 
Developmental Disabilities cease adult day services by 2019 [18]. This directive puts a burden on 
community agencies that are providing adult daycare, as they will now have to increase the number 
of people they serve. The mandate in 2014 affects all the county boards of developmental disability 
and all the states of the nation. Since the boards of developmental disability would have a conflict 
of interest as both the referral source and auditor/regulator while also providing competing 
services, CMS mandated that the boards could only be a coordinator or facilitator of services and 
can no longer provide those services themselves and to get out of the business by 2019. The change 
in service providers could be traumatic to the lives of those adults with developmental disabilities 
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who are being served by the county boards right now. The challenge for the boards is to get out of 
the service by 2019 and to make it a seamless transition to their clients. This means hundreds of 
families in each city will be impacted, as this is a traumatic life-changing event for someone who 
has put their most intimate needs in others’ caring hands. These daily service disruptions would 
be greatly magnified during a disaster or terrorism event. This mandate also impacts how 
dispensing would occur to this vulnerable population, as locations and providers will change over 
the next several years as Boards transition out of service provision to coordination and facilitator 
of services. Specifically, agreements entered into for a closed (not open to the public) point of 
dispensing site that would be dedicated to serving just those residents within a specific facility 
would no longer be valid. Local public health agencies have had agreements with County Boards 
for closed PODs for those agencies serving persons with developmental disabilities. The challenge 
now is to create relationships with those new or expanded providers’ of adult day services. 

To train public health staff and MRC volunteers, the West Central Ohio MRC units comprised of 
Darke, Shelby, Miami, Champaign, Clark, Preble, Montgomery, and Greene Counties conducted 
a Point of Distribution (POD) Exercise at the National Center for Medical Readiness on November 
7, 2015 using a comparative study design of persons with disabilities and persons without 
disabilities. 

Methods 

The scenario consisted of two cohorts potentially exposed to terrorism related inhalation anthrax 
exposure. Disaster preparedness, PODs, SNS, and bioterrorism training was followed by a full-
scale exercise with volunteers from MRC, Citizen Corps, and Ohio Military Reserve. Volunteers 
were assigned as POD Staff or Recipients. Staff triaged Recipients for medical prophylaxis 
(dispensing of ciprofloxacin or doxycycline props) for inhalation anthrax. Time metrics were 
measured to calculate throughput and service times. The first cohort was all Special Needs (SN) 
and the second cohort represented the General Population (GP). This study was not submitted to 
an Institutional Review Board, as it was a public health agency training event to prepare for a 
public health emergency and to educate disaster responders. This training was consistent with the 
Core Competencies and Sub competencies for Disaster Medicine and Public Health [19]. 
Specifically, the ability to describe the potential impact of a mass casualty incident on access to 
and availability of clinical and public health resources in a disaster or public health emergency. 

A traditional medical dispensing clinic was set up to provide medicine to persons potentially 
exposed to terrorism related inhalation anthrax. Two cohorts (special needs versus general 
population) were separately evaluated and treated. Volunteers were assigned as POD Staff or 
Recipients. Staff triaged recipients for medical prophylaxis (dosing with ciprofloxacin or 
doxycycline) for inhalation anthrax. Time metrics were measured to calculate throughput and 
service times. Statistical analysis included: 

• Critical path method—detecting the stations where a delay could most likely occur. 
• General linear modeling of services times. 
• Univariate analysis of variance using factors for Clinic Stations and Special Needs. 
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Figure: The dashed line is the critical path. The critical station was Dispensing in both cohorts. 
G=Greeter, R=Registration, S=Screening, M=Medical, D=Dispensing, E=Exit 
 

Results 

The total time to complete the SN cohort (n=30) was 38 minutes and was 36 minutes for the GP 
cohort (n=31). Net Total Service Time was nearly double in the SN versus the GP cohort (123 
minutes versus 69 minutes). Express Dispensing was less than half the time than for SN versus GP 
due to less demand on the station (11:22). In a traditional POD setup, Screening, and Medical 
station resources commensurate with the prevalence of SN are required to meet the needs during 
community mass care events. The service time for those with Special Needs was 3.73 minutes 
versus 2.43 minutes for those without (p=.082). In the general population, service time was 2.48 
minutes versus over 4.1 minutes for special needs (p=.057). Critical Path analysis showed that the 
Dispensing station was key in either cohorts of special needs or general population. Modeling of 
wait times showed that children increased wait times by 4.03 minutes (p=.007). The critical station 
was Dispensing in both cohorts. Special Needs cohort could take up to 9 times longer than the 
general population cohort. Every station could be impacted. Having children increased the wait 
times by over 4.03 minutes. 

Best Practices 
•Standardized format. 
•Well marked stations. 
•Pre-briefing of staff/volunteers. 
•Detailed job descriptions. 
•Set objectives. 
•Common Language. 
•Runners at stations. 
•Surge capacity to relieve bottlenecks. 
•Flexibility—change as needed. 

http://ojphi.org/
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Figure. Comparison of average service times to dispense medicine to persons potentially exposed 
to anthrax spores by Special Needs status. 

 
Figure. Comparison of average net service times (excludes in line waiting) at the Registration 
Station of a Medical Dispensing clinic for persons potentially exposed to anthrax spores. 
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Station Greeter Registration Screener Medical Express Exit 
Allergies 60 740 140 0 260 40 
Blind 60 360 60 0 0 60 
Drug Addiction       
Language Barrier       
Minor 60 360 240 0 300 60 
No Special Needs 60 480 112 79 237 60 
Pregnant 60 420 0 840 180 60 
Wheel Chair 60 510 120 0 240 90 
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Station Greeter Registration Screener Medical Express Exit 
Allergies 60 620 60 87 40 60 
Blind 150 210 300 240 180 60 
Drug Addiction 60 600 30 0 30 0 
Language Barrier 60 150 90 750 90 30 
Minor 195 360 0 0 90 45 
No Special Needs 60 800 260 0 100 60 
Pregnant 60 990 60 90 60 30 
Wheel Chair 90 570 40 80 60 60 

Figure and Data Table: Average Time per Station by Cohort Type. 

The subgroup within the general population cohort that had minor children had 
significantly longer average registration times than the subgroups that had persons with 
other special needs (p = .006 versus Other Special Needs) or no special needs (p = .008 
versus No Special Needs). Modeling of service times per station and cohort type found 
significant delays at the medical station among persons in the general population who are 
pregnant (840 seconds or 14 minutes, p=.002) and persons in the special needs cohort with 
a language barrier (750 seconds or 12.5 minutes, p=.001). 

Table 2. Regression Model of Waiting Line Study of Medical Dispensing to Two Cohorts 
(General Population and Special Needs). 

 
Unstandardized 

Coefficients  
Standardized 
Coefficients t Sig. 

Model B 
Std. 

Error Beta   

(Constant) 660.42 63.3  10.43 0.000 

Screener ILW 106.01 31.6 0.343 3.36 0.001 

Medical ILW 58.72 11.1 0.516 5.3 0.000 

Express Dispensing ILW 47.30 21.1 0.234 2.25 0.029 

any other minors (if 
pickup total > 1) 242.65 86.8 0.275 2.8 0.007 

Note: ILW = In Line Waiting. 

 
Take Home Messages 
• Persons with greater medical needs will take longer to process. Expect and plan for 

more resources to quickly and easily deal with these greater demands. 
• Attack bottlenecks early. Formalize adaptability: Set aside a strike team to relieve 

bottlenecks early. 
• More medical staff members are needed to deal with persons with disability. 
• Having persons pre-registered would bypass holdups at registration. 
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• Having rules to handle the more common medical situations could allow screeners 
to route persons directly to dispensing. 

• The net service times were the same for special needs including wheel chair bound, 
elderly, and blind persons as for non-special needs. The wait times were longer if 
children were with the client. 

 
Key Findings 
• Persons with Special Needs required 3.73 to service compared to 2.43 minutes for 

persons without any special needs (p=.082). 
• The Net Total Service Time was 123 minutes (n=30) for the Special Needs cohort 

compared to 69 minutes for the General Population cohort. 
• Critical Path analysis showed that the Dispensing Station was key in either cohorts of 

special needs or general population. 
• Modeling of wait times showed that children increased wait times by 4.03 minutes 

(p=.007). 
• In line waiting was increased at the screening (1.76 minutes, p .001), medical (0.98 

minutes, p<.001), and dispensing (0.78 minutes, p .029) stations. 
• Modeling of service times per station and cohort type found significant delays at the 

medical station among 1) pregnancy (14 minutes or 840 seconds, p=.002) in the 
general population and 2) language (12.5 minutes or 750 seconds, p=.001) in the 
special needs cohort. 

 
 
Service Tips 
• Use standardized formats such as well-marked stations, common terms, pre-briefing 

of staff and volunteers, detailed job descriptions, and set objectives. 
• Attack bottlenecks early. Formalize adaptability: Set aside a strike team to relieve 

bottlenecks early; Runners at stations; Surge capacity to relieve bottlenecks; Be 
flexible. 

• Persons with greater medical needs will take longer to process. Expect and plan for 
more resources to quickly and easily deal with these greater demands. Having rules 
to handle the more common medical situations could allow screeners to route 
persons directly to overflow stations. For example, pregnancy and language caused 
significant delays at the stations. Set aside extra staff at overflow stations to handle 
children, pregnant, and language barriers. 

• The wait times were longer at the registration line if children were present. Having 
persons pre-registered, would bypass holdups at registration. 

• The net service times were the same for special needs including wheel chair bound, 
elderly, and blind persons as for non-special needs, but the in-line waiting (getting 
to stations) were longer. 

• The Dispensing Station is a critical node in the clinic pathway. Have more dispensing 
staff. 
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Strengths 

The volunteers were trained in the morning and they could set up and run the clinic effectively 
afterwards. The estimates of effect are conservative as the median values of the processing times 
were used rather than mean for the comparison of service times for modeling except the univariate 
modeling which used the actual measures. 

Discussion 

How does this study relate to public health informatics? Scientists from MIDAS (Models of 
Infectious Disease Agent Study) funded by the National Institutes of Health model how infectious 
diseases may emerge and spread, using computers, in order to help public health officials prepare 
for actual outbreaks [20]. Modeling the response to infectious diseases, especially with the rise of 
antimicrobial resistance and the potential for bioterrorism, is as important as modeling the 
infectious diseases. Improving community mass care including mass public health clinics, open 
PODS to dispense therapies and specific outreach activities to targeted, closed populations with 
the use of points of dispensing sites (closed PODS) works even in the face of antimicrobial 
resistance, if the intervention includes triage to isolation and/or quarantine. Likewise, the results 
of this study processed public health data from the closed POD on two groups of individuals and 
applied the results to improve the public health response at distributing antibiotics, referring ill or 
untreatable persons to medical care, isolation or quarantine. 

Planned Federal updates to the 2017 Health Care Preparedness and Response Capabilities are 
focusing on how to assess community planning for children, pregnant women, seniors, and 
individuals with access and functional needs, including people with disabilities and others with 
unique needs. 

Planning to provide assistance for those individuals who may require additional help before, 
during, and after an emergency is needed. Specifically, public health planners should be aware of 
how to provide assistance to people with disabilities and to develop or augment existing response 
plans for these populations. This support of the health care system to disabled persons would 
prevent stress on hospitals during an emergency and would allow disabled persons to remain in 
their residences. Further assessment in and around specific scenarios would be required to assess 
transport needs to prophylaxis sites, designation of medical care sites for those needing further 
evaluation, and assessment of specific treatment and access to care needs (e.g., partnering with 
regional dialysis networks to ensure integration with prophylaxis of disabled persons potentially 
exposed to anthrax. 

The results of the medical dispensing to persons with disabilities were surprising. The service 
times at the dispensing station were not statistically different between the general population 
cohort and those with any special needs. However, the time in between stations was increased 
resulting in total service time for the SN cohort taking longer overall. It is of interest that the 
presence of children increased the service times. 
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Table 3. Numbers of Medicare beneficiaries by the West Central Ohio counties and the number 
that are electricity dependent. (Sources: U.S. DHHS, August 2016; U.S. Census, July 2012). 

County 
Medicare 

Beneficiaries 
Electricity-

Dependent 

Electricity 
Dependent 

% Population 

Champaign 7,143 451 1.14 39565 

Clark 27,154 1,877 1.37 137206 

Clinton 8,501 549 1.31 41886 

Darke 9,929 669 1.27 52507 

Greene 27,633 1,571 0.96 163587 

Miami 20,070 1,170 1.13 103060 

Montgomery 97,830 5,285 0.99 534325 

Preble 7,994 483 1.15 41886 

Shelby 7,949 487 0.99 49167 

Note: The Medicare data is from the U.S. Department of Health & Human Services and 
shows the number of Medicare (over 2.4 million in the U.S.) beneficiaries rely upon 
electricity-dependent medical and assistive equipment, such as ventilators and wheel 
chairs and is updated monthly [21]. 

Given that just in time training was provided, concerns about volunteers and local public health 
staff having the capability to conduct a mass-dispensing clinic are unfounded, as the volunteers 
and limited staff were effective in providing medicine to persons exposed to inhalation anthrax 
regardless of their special needs status. Additional resources should be put in place for pre-
registration or additional onsite registration, especially for those with children. Mass prophylaxis 
dispensing clinics should anticipate significant delays in service times for persons with special 
needs including pregnant, language barriers, and children. Clinics dispensing to cohorts composed 
entirely of persons with special needs should reorder their traditional single waiting line per station 
to having an ‘inline’ medical exam station prior to the dispensing station (and an overflow medical 
exam station for pregnant and persons with language barriers). 

Recommendations 

Ensure memorandums of understanding are in place for select agencies involved in providing 
services to those with special needs to allow for public health to provide for closed POD dispensing 
to their clients. The critical node in a traditional clinic pathway is the dispensing station, therefore 
it is imperative to have a sufficient number of medicine dispensers to avoid a delay in service 
times. If a closed POD is not an alternative strategy to a traditional dispensing clinic, service times 
should be expected to be twice as long. Assign extra capacity at the medical station area for special 
needs involving children, language, or pregnancy issues. 
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Limitations 

Real world events may differ significantly. There are the typical concerns about security and 
logistics that vary with each clinic location. The two critical differences that will inevitability vary 
regardless of the clinic location, is the amount of exposure and the susceptibility of those exposed. 
The incubation period can be quite different depending on the amount of spores inhaled with the 
median incubation period being 9 days (95% confidence interval 8 to 10) and possibly less than 
2.5 days with higher doses [22]. This is important because with shorter incubation, prophylaxis to 
be implemented very quickly if lives were to be saved. Those with special needs will on average 
have more vulnerabilities and will require prophylaxis to be dispensed in less time after exposure 
to increase the rate of survival. When modeling using station and cohort type as factors small 
numbers caused great variability in standard errors possibly missing important causes of delays. 
More research is needed to explore dispensing to persons with drug addiction, blind persons, and 
other segments where this evaluation had great delays but non-significant results. 
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