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Abstract 
 (
                                                                        
                                     
Jessica Burke, PhD, MHS 
   
Public Health emergency preparedness and Maternal and Child Health: recommendations for the local health department 
Natalie Marie Mueller, MPH 
University of Pittsburgh, 2013
)	This essay uses recent scholarly articles on maternal and child health emergency preparedness to discover the current state of maternal and child health in public health emergency preparedness and make recommendations for the local health department.  The essay includes detailed findings on subtopics that emerged from the literature.  Sub-topics included are pregnant women, pediatric special care needs, providers, hospitals, communities, epidemic/pandemic influenza, and mental health.  The essay concludes with a summary of the findings, including identifying specific populations with needs in a public health emergency, who can address the need, and the role of the local health department in addressing the need.  The health department’s role is discussed in detail, primarily focusing on the health department’s ability to provide information and classes, supplies, coordination, communication, and support and development. This essay intends to help local health departments determine actions to take to improve preparedness to increase outcomes for maternal and child health during and after public health emergencies.  
The public health importance of maternal and child health emergency preparedness is that mothers and children are a vulnerable population often overlooked in emergency preparedness.  The local health department can help increase this population’s outcomes by considering and supporting their unique needs. By including maternal and child health in emergency preparedness planning to accommodate their vulnerabilities and needs, the local health department can increase the health and safety of the population it serves. 
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This essay is prepared as a requirement for the University of Pittsburgh Graduate School of Public Health, Behavioral and Community Health Sciences Department, Master Degree in Public Health program.  Some of the initial research and information was used in a literature review for Allegheny County Health Department in the effort to stay informed about maternal and child health with regards to public health preparedness planning.  The research conducted for the Health Department was used within the Emergency Preparedness and Response and Maternal and Child Health Programs and was not published or reproduced.  The preparer of this essay conducted all research. 
The goal of the essay is to identify and summarize existing peer-reviewed publications addressing emergency preparedness and maternal and child health and to provide recommendations for the role of local health departments.  By examining articles set in the United States, this essay will conclude with specific recommendations for populations and local health departments.  The literature suggests that many hospitals, communities, providers, and citizens are not prepared for a public health emergency involving mothers and children and advises taking specific measures to include this particular population for emergency preparedness planning throughout the United States (Giarratano, et al. 2010) (Murray and Monteiro 2012) (Brands, et al. 2013) (Orlando, et al. 2010) (Elgie, et al. 2010) (Baker, Baker and Flagg 2012) (Gausche-Hill 2009) (Gamble, et al. 2009) (Schultz, Pouletsos and Combs 2008) (Olympia, Rivera, et al. 2010) (Cicero and Baum 2008) (Ewing, Buchholtz and Rotanz 2008) (Badakhsh, Harville and Bangerjee 2010) (Olympia, Brady, et al. 2010) (Lai, et al. 2013) (Butler and Wyckoff 2012) (Jorgensen, Mendoza and Henderson 2010).  
The maternal child population has been a neglected group in terms of emergency preparedness, despite being among the most vulnerable.  This essay will attempt to cover the relevant literature associated with maternal child health and public health emergency preparedness.  The topics that focused on include pregnant women, special healthcare needs children, communities, providers, hospitals, epidemics/influenza, and mental health.  Conclusions and importance in the public health context, needs of the population, and the role of the local health department in meeting these needs will be addressed. 
The maternal and child health population encompasses those women of reproductive age (generally 15-44), mothers, pregnant women, neonates, infants, pediatrics, and all children under 18.  The term “public health emergencies” can be defined as those whose scale, timing or unpredictability threatens to overwhelm routine capabilities (Katz and Mauery 2010).  These emergencies include natural disasters such as hurricanes, earthquakes, volcanic eruptions, floods, and tsunamis, natural epidemic or pandemic, and intentional or accidental release of a chemical, biological, radiological, or nuclear agent (Katz and Mauery 2010).  The disaster management process includes four phases: mitigation or reduction of harm, preparation or preparedness, response, and recovery (Orlando, et al. 2010).  Although each phase lends itself to the next, this essay will primarily focus on the preparedness phase. “Public Health emergency preparedness” is defined as 
“the capacity of the public health and health care systems, communities, and individuals to prevent, protect against, quickly respond to, and recover from health emergencies, particularly those whose scale, timing, or unpredictability threatens to overwhelm routine capabilities.  Preparedness involves a coordinated and continuous process of planning and implementation that relies on measuring performance and taking corrective action (Katz and Mauery 2010).”
During a public health emergency, pregnant women and children are a particularly vulnerable population.  Children’s vulnerability is well documented (Hutton 2010) (Gausche-Hill 2009) (E. Harville, et al. 2011) (Harville, Xiong and Buekens 2010).  During an emergency, children, especially the youngest children, are dependent on others for their physical and psychological wellbeing (Hutton 2010). Physically, children are smaller than adults resulting in increased danger during emergencies. Different types of emergencies contribute to different dangers for children.  For example, emergencies involving physical stress can create greater force applied per unit of body area resulting in multisystem injury, fluid loss such as bleeding because of smaller circulating blood volume, vomiting or diarrhea, and susceptibility to environmental stress and changes in body temperature due to thin skin and lack of subcutaneous tissues (Gausche-Hill 2009). Lack of subcutaneous fat can result in greater trauma and injuries due to less cushioning of major organs, and small body mass makes them more susceptible to heavy toxic agents (Gausche-Hill 2009).  Children of all ages are susceptible to psychological stress associated with public health emergencies.  These situations can be overwhelming, difficult to comprehend, and difficult to place in context of normal life leaving the child confused, frightened, and/or depressed (Gausche-Hill 2009).
Pregnant women are also particularly vulnerable to public health emergencies and associated stress.  Pregnant women are more susceptible than other women to toxins, such as chemical and biological terrorism agents, and injury during a disaster with more complicated care (Harville, Xiong and Buekens 2010). Prenatal stress can be detrimental to the health and development of the pregnant women’s baby.   
The literature did not specifically address women of childbearing age not pregnant or with infants. These women were included in general population recommendations; which were not a focus of this essay.  Specific concerns for women of childbearing age may include mental health problems, stress and toxic chemicals or epidemic diseases that may affect fertility.   
The current emergency preparedness for maternal and child health in the United States is limited.  Most of the literature focuses on ‘what could have been done’ rather than what is currently happening. According to a 2004 survey of emergency medical services (EMS) in the United States, only 19% of EMS was using pediatric protocols during mass casualty events and only 49% of their emergency preparedness drills involved children (Hutton 2010). During disasters such as flooding, hurricanes, and earthquakes, pediatric patients were significantly more likely to have undocumented severity of illness and more likely to be triaged to a more severe classification (Gausche-Hill 2009). Only 6% of all emergency departments had all the equipment needed for the care of children, such as smaller sized items, pediatric oral and nasal airways, vascular access catheters, and pediatric Magill forceps for removal of aspirated objects (Gausche-Hill 2009).
In addition to emergency services being unprepared, only 31% of U.S. families have basic emergency plans that include a two-day supply of food, flashlights, radios, batteries, emergency phone numbers and meeting places (K. Kubicek, M. Ramirez and M. A. Limbos, et al. 2008).  About 66% of U.S. households feel generally unprepared and 75% of public health employees feel minimally or not prepared for a public health emergency (K. Kubicek, M. Ramirez and M. A. Limbos, et al. 2008).  To better understand the effects of preparedness on maternal and child health outcomes after a public health emergency, more drills and efforts considering these vulnerable populations must take place. 	
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This paper is a detailed review of the literature on emergency preparedness as it relates to maternal and child health during public health emergencies in the United States with recommendations for the local health department.  This section will focus on methods used for article selection for the essay.
Peer-reviewed articles were collected using The Pub Med database accessible through the University of Pittsburgh from March 2013 to September 2013.  A major limitation for the review was articles that could not be accessed in entirety due to language barriers, access barriers, or monetary barriers.  These articles were not included in the review due to this limitation.  Only articles that included the entire published work were included.
Filters applied to the search include English only results and articles published within the past six years (from 2008 on).  Because some of the initial research was conducted in 2012, articles captured included those from 2008, which during 2012 was the ‘past five years’.  These articles remained of interest as research continued during 2013.  Several searches were conducted using the terms; “emergency preparedness” “preparedness AND child health” “emergencies AND children” “emergencies AND pregnant women” “public health emergencies” “emergency preparedness AND pregnant women” “emergency preparedness AND infants” “emergency preparedness AND children” “disasters AND children” “preparedness AND maternal” “emergency preparedness AND maternal” “emergency preparedness AND childbearing age” “emergency AND childbearing age” “maternal AND disasters” and “childbearing age AND disasters”.   These key words were determined appropriate through MESH term searches, suggested related search terms, and related article searches.   
Over 160 abstracts were initially reviewed for exclusion and inclusion criteria.  Exclusion criteria included disasters occurring outside the United States, preparedness not focused on maternal child health, preparedness for emergency health concerns (such as cardiac arrest), and emergency response reports without any preparedness evaluation.  Inclusion criteria consisted of articles regarding emergencies occurring in the United States that were applicable to the topic, and published between 2008 and 2013.  These years were selected to limit literature to the most relevant information about the current state of maternal and child health in emergency preparedness in the United States. Articles about pediatric populations and children under 18 were included, even if maternal health was not considered. Articles about maternal health and women of childbearing age were included, even if pediatric health was not considered. From the 160 articles, only 50 articles were determined to be relevant to the research topic and important for inclusion.  These 50 articles will be discussed in the findings and summarized in the results and conclusions.  These articles were the only articles cited in the essay. 
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The results of the findings are summarized in Table 1 found at the end of the discussion section.  Table 1 displays the role of the health department in the needs of identified populations.  The table identifies the population, the need, who can address the need, and the role of the local health department in addressing the need.  The table is supported by the findings of the literature.  The findings are grouped into sub-topics based on themes of the literature.  Sub-topics were determined as themes emerged from the literature.  
The author made judgments about logical sequence, inter-relatedness of topics, and the authors’ focus of interest to determine themes in the literature. Articles had focuses either on a specific part of the maternal and child health population such as pregnant women or special needs children, or specific calls to action on who should be conducting preparedness planning such as providers, hospitals, or communities or to specific aspects of emergencies such as public health.  A concentration of the literature focused on an all-hazards approach or spoke about several outcomes for patients, specific resources for population needs, or several different types of disasters, however, articles classified as “mental health” and “epidemic/pandemic influenza” did not follow these patterns.  Articles in both these subtopics were specific to the theme; the articles described specific considerations for epidemic/pandemic influenza or mental health outcomes.  Thus, these two themes emerged as requiring separate sub-topics.  
Sub-topics included are pregnant women, pediatrics special care needs, providers, hospitals, communities, epidemic/pandemic influenza, and mental health.  The sub-topics are organized this way to begin with two specific subpopulations identified in the literature, and then expand to providers that care for these subpopulations and the entire maternal and child health population. The next subtopics focus on the hospitals that some of these providers may work in or provide care in, then the communities that the hospitals and population reside in. Finally, the subtopics conclude with two themes that emerged from the literature that crossed into many of the other sub-topics without having an appropriate place in any of them: epidemic/pandemic influenza and mental health.  
If an article seemed to cross into several sub-topics, the article was assessed to determine where it would most logically fit in with the other literature.  Two sub-topics that had many overlaps were “hospitals” and “providers”.  To determine where articles fit within these subtopics, the author considered who was responsible for the preparedness activities.  If the article suggested that healthcare providers were those who should make the change or act on the preparedness, then the article was included in “providers”.  If the article suggested that the hospital or hospital administration should make the preparedness changes and plans, then the article was classified in “hospitals”. 
One person, the author, assigned all the sub-topics, which creates limitations in how the articles were perceived and analyzed. It also limits the perception of the themes, as someone with a different background or expertise may discover different themes. The author organized the sub-topics in an order that was logical based on her understanding of the literature. 
[bookmark: _Toc373915872][bookmark: _Toc106513533][bookmark: _Toc106717791][bookmark: _Toc114179900]PREGNANT WOMEN 
Pregnant women are a unique population to consider for any aspect of public health, including emergency preparedness planning.  At any given moment, only 1% of the United States population is pregnant (J. Horney, M. Zotti, et al. 2012).  Because such a small number of women are pregnant at any given time, assessing their individual needs can be difficult.  Emergencies and disasters can have adverse effects on pregnant women and their children.  For example, prenatal exposure to hurricanes and tropical storms has been associated with increased prevalence of autism from 3.72/100,000 live births for low exposure to 26.59/100,000 with higher intensity during 5-6 months and 9-10 months of gestation (Charil, Vaillancourt and King 2010).  Women with high exposure to Hurricane Katrina, including those experiencing injury or illness, loss of power for over a week, having a loved one die, or seeing someone die, were associated with a three-fold increased risk of having low birth weight infants and a two-fold increased risk delivering preterm (Xiong, et al. 2008). Other natural disasters are associated with causing mental health problems for children later in life.  One study found exposure to major earthquakes in utero had a significant positive association with the rate of severe depression in the later life of the child from 5.5% in control to 13.3% in exposed (Charil, Vaillancourt and King 2010).  These exposures demonstrate the effect public health emergencies can have on an unborn child and the importance of including pregnant women in preparation/planning.   
An important aspect of emergency preparedness is recognizing the need for expecting mothers to have access to prenatal care and medical personnel due to the vulnerability of the mother and unborn baby (Badakhsh, Harville and Bangerjee 2010).  Prenatal stress, such as exposure to disasters or emergencies, is linked to low birth weight, preterm delivery, infant mortality, adverse mental health outcomes, preeclampsia, and intrauterine growth restrictions; therefore, access to prenatal care is of dire importance before and after an emergency (J. Horney, M. Zotti, et al. 2012) (Badakhsh, Harville and Bangerjee 2010).  As part of her personal preparations, pregnant women should contact local emergency management services to locate the exact sites that might be established for healthcare and have a plan for transportation to the sites (Ewing, Buchholtz and Rotanz 2008).  
When healthcare providers evaluate pregnant women, they should take care to assess for signs of dehydration, miscarriage, shock, uterine rupture and placental abruption (Ewing, Buchholtz and Rotanz 2008). In cases of chemical, radiological or biological attacks or exposures, pregnant women should seek immediate treatment and services since her fetus is especially vulnerable to even low doses of toxic agents (Ewing, Buchholtz and Rotanz 2008). Establishing and seeking proper medical care should be part of every pregnant woman’s emergency preparedness plan. 
Personal preparations should be taken by the pregnant woman to ensure she will have the supplies and knowledge to safely navigate through a public health emergency.  Supplies needed include water, food, and prenatal medical documentation. Pregnant women should store one to three gallons of clean water per day for several days, as water is needed for fetal growth, the placenta, amniotic fluid, maternal increase in blood volume, interstitial fluids, and eliminating waste and toxins from the body (Ewing, Buchholtz and Rotanz 2008). Metabolic changes to accommodate the growing fetus require proper food and nourishment.  Without these, the mother and child could be at risk for anemia or intrauterine growth restriction (Ewing, Buchholtz and Rotanz 2008).  Pregnant women should stockpile a week’s worth of non-perishable food in their home as well as an extra supply of prenatal vitamins (Ewing, Buchholtz and Rotanz 2008).  Written prenatal medical records should be retained by each pregnant woman, including any special considerations, complications, medications, or conditions (Ewing, Buchholtz and Rotanz 2008).  The woman should be prepared to discuss these items with emergency healthcare personnel, as they may be important for proper triage, care, and treatments.  Other preparedness tools should include: contact information of each family member and an identified out-of-state contact, identified meeting places for the entire family, home evacuation plans, clothing appropriate for a variety of weather conditions, eating utensils to accompany the food, and general emergency equipment and supplies (Ewing, Buchholtz and Rotanz 2008).  During an emergency evacuation situation, pregnant women should be prepared to evacuate as early as possible to minimize exposure to the emergency and severe experiences (Xiong, et al. 2008).  
[bookmark: _Toc373915873]Delivery during Public Health Emergencies 
There is always the possibility that a pregnant woman will go into labor during an emergency; thus, an emergency birth plan should be established. These births may occur without a healthcare provider; however, a provider should be consulted to construct the actual emergency birth plan (Ewing, Buchholtz and Rotanz 2008). Healthcare providers should reassure women that healthy babies have been delivered despite emergencies or disasters during pregnancy and delivery (Badakhsh, Harville and Bangerjee 2010).  Having an emergency birth plan can decrease stress and provide the woman with a sense of control during a disaster, possibly minimizing the stress on the fetus and adverse outcomes (Badakhsh, Harville and Bangerjee 2010).  The pregnant woman and her companion, if relevant, should try to learn the basics of emergency birth including the general supplies, support, and care.  Supplies needed for delivery include clean towels, clean water, waterproof and blood absorbing pads for the mother to lay on, a bowl for placenta collection, cold packs, acetaminophen, disposable gloves and cord clamps, clean blade/scissors and alcohol wipes to cut the umbilical cord (Ewing, Buchholtz and Rotanz 2008).  Supplies for after delivery include water and sanitary pads for the mother and caps, blankets, a hot water bottle, a suction blub, clothes, and diapers to keep the baby clean and warm (Ewing, Buchholtz and Rotanz 2008).  
Even if the mother planned to bottle feed, formula may not be available during an emergency, so breastfeeding should be initiated within a half hour after birth (Ewing, Buchholtz and Rotanz 2008) (Gribble and Berry 2011).  Breastfeeding can reduce the risk of maternal hemorrhage, diarrhea and pneumonia after disasters and act as a stress coping mechanism for mother and baby (Ewing, Buchholtz and Rotanz 2008) (Gribble and Berry 2011).  Breastfeeding can also protect the baby from contaminated water sources by eliminating the need for water for formula preparation (Willaims 2009).  Women must also consider other alternatives to their birth plans, such as lack of medication or personnel at the hospital making a natural childbirth necessary (Giarratano, et al. 2010).  All pregnant women should have an emergency birth plan with proper supplies and knowledge.   
One resource for emergency birth plans comes from the American College of Nurse-Midwives.  This document gives instructions on giving birth in place (the home) when sheltering in place occurs during emergency situations (Willaims 2009).  The document stresses that is not a do-it-yourself guide for at-home birth, but rather should be used as a reference in case of an emergency birth and should be kept with an emergency birth kit (Willaims 2009). Delivering a baby with only one assistant is described with details such as materials needed for a clean birth, clean cord cutting, and how to deal with basic complications such as breeched birth (Willaims 2009).  The document gives a detailed list of exactly what will be used in the emergency birth, and includes the number of items, how to use the items, and approximate total cost of the emergency birth kit (about $70.00) (Willaims 2009). Pregnant women should review this document and include it in their birth kits, but should also remember that it does not replace the expertise of professional healthcare providers.  
Since women may not know how to deliver babies, make an emergency birth plan, or make an emergency kit, childcare educators and prenatal educators are an important resource.  Emergency preparedness education should be incorporated in childbirth education classes.  Learning emergency preparedness along with other pregnant women may be less stressful and create a better support system than participating in emergency preparedness classes for the general population (Giarratano, et al. 2010).  Pregnant women may have similar concerns and may learn from each other in a childbirth education setting, leading to better planning.  The educator can integrate prenatal care messages as they apply to disaster situation, such as proper nutrition, breastfeeding, and safety activities (Giarratano, et al. 2010).  Women can also be taught the signs of post-traumatic stress disorder, anxiety, depression and stress coping techniques to mentally prepare for any emergency situation (Giarratano, et al. 2010).  The childbirth educator has a unique opportunity to prepare pregnant women for all situations, including possible emergency births or disasters during pregnancy. 
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While it is established that children, pregnant mothers, and infants are an especially vulnerable population during a public health emergency, children with special health care needs require their own considerations and vulnerability to go along with their needs.  Over 11 million children in the United States have special health care needs that could burden preparedness planning and response (Baker and Cormier 2013). Special health care needs can include daily medication, use of a home ventilator or nebulizer, use of a wheelchair, or multiple needs (Baker, Baker and Flagg 2012).  Special health care needs in pediatric patients can result in increased physiological and psychological symptoms and disruption in continuity of medical care (Baker, Baker and Flagg 2012).  
At-home disaster kits should be developed to include the special health care needs of the child, including extra medication, food, batteries and generators.  Since this population is specific and supplies and ability to care for these children vary depending on medical condition, social workers, primary care physicians and pediatricians should provide one-on-one preparedness information to families based on the patients’ needs (Baker, Baker and Flagg 2012).  One survey found that over 88% of families did not have a personal disaster kit and 90% did not have a family communication plan, even though over 50% of family’s surveys had a child with multiple health care needs (Baker and Cormier 2013).  If the child or parent is not able to communicate the special needs, and documentation on medical conditions is not available, the emergency responders may have to treat and diagnosis children without knowing to accommodate the child’s special needs (Baker and Cormier 2013).  
An educational intervention for families with special health care needs, including providing information about potential disasters in their area, helping the family to complete an emergency preparedness plan, and providing information about compiling a home disaster kit, was conducted (Baker and Cormier 2013).  The families that participated in the intervention scored significantly higher 30 days post intervention on a personal preparedness post test; however, without further follow up, it is difficult to determine if these results would persist (Baker and Cormier 2013).  The study did give encouragement that a simple 10-20 minute educational intervention can improve preparedness for vulnerable families and children.  
For children with diabetes, additional preparedness planning needs to occur to accommodate their specific requirements (Butler and Wyckoff 2012).  In case of sheltering or prolonged lockdown, a diabetic child should have 72 hours of medication refrigerated or stored in a cool place when refrigeration is not possible, supplies, food and water (Butler and Wyckoff 2012).  Hypoglycemia and dehydration can occur rapidly in diabetic children and emergency plans should consider those conditions (Butler and Wyckoff 2012).  Although only a small amount of research has been compiled on special needs children, they should not be overlooked during public health emergency preparedness planning.  
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Healthcare providers fulfill an important role for the preparedness of mothers and children.  Pediatric healthcare professional can help in all areas of a complete disaster and public health emergency plan, such as mitigation, preparedness, response and recovery (Murray and Monteiro 2012). Pediatric healthcare professionals can help with developing preparedness plans for hospitals by securing appropriate sized supplies and training personnel for the use of these supplies in emergency situations (Murray and Monteiro 2012).  Pediatric professionals can also help to identify possible secondary injuries and illnesses that may result from a public health emergency and help prevent and accommodated these problems (Murray and Monteiro 2012).  
Healthcare professionals should also consider their own personal preparedness when creating pediatric and maternal preparedness plans.  They should regard proper personal protection and needs when reporting for a public health emergency, such as a safe personal water and food supply, weather appropriate clothing, flashlights, radios, and batteries (Orlando, et al. 2010).  Since the focus of care during an emergency will be on the victims or patients, it is important that pediatric healthcare professional maintain self-reliance by keeping themselves nourished, informed to developments, and take breaks when needed (Orlando, et al. 2010).  It is important for providers to communicate their own personal and family needs with a written disaster plan and have an awareness of their own physical and mental limits (Jorgensen, Mendoza and Henderson 2010). Preparedness planning for providers should include personal preparedness planning, including being honest about their needs during the emergency.  If the providers are unprepared, they may not be able to provide proper care to patients (Jorgensen, Mendoza and Henderson 2010).  
During public health emergencies, huge quantities of nurses, the largest segment of the healthcare workforce, may be called to respond (Goodhue, et al. 2012).  However, predominately female nurses may have their own caregiver responsibilities for children or elderly adults, and may not be able to respond during an emergency (Goodhue, et al. 2012).  To increase response rate and efficiency of their work, nurses should be trained to have a general knowledge of emerging infectious disease and disease management, possible chemical, biological, and natural disasters and safe treatment for these situations (Jorgensen, Mendoza and Henderson 2010).  Those who are able to work may not be trained in specific needs of pediatrics or maternal patients or unable to accommodate a surge of pediatric or maternal patients; thus, training for nurses in emergency preparedness is important.  
A nationwide survey was conducted on pediatric nurse practitioners (PNPs) to assess their willingness to respond in an emergency (Goodhue, et al. 2012).  The survey discovered that 22% of PNPs had a specific role in their workplace disaster plan and 55% had disaster training (Goodhue, et al. 2012).  Those with a specific role and disaster training were significantly more likely to report for work during an emergency (Goodhue, et al. 2012).  The more dependents the PNPs had, the less likely they were willing to respond to a disaster (Goodhue, et al. 2012).  The results of this survey indicate that improving disaster plans and training would increase provider response to an emergency.  Also, those providers with dependents may not be reliable in times of emergency; thus, knowing that family members are safe and provided for may increase response of PNPs.  These results are important to consider when creating pediatric and maternal disaster response plans.  
In emergencies, healthcare providers should give special care to pregnant and postpartum women.  Prior to the occurrence of a public health emergency event, healthcare providers have to plan for all avenues of care for this population.  These considerations include evacuation plans for pregnant women, infants and neonates, emergency birth kits and information on labor in low resource settings, information about signs of preterm labor, strategies for maintaining hydration and nutrition, prescription and vitamin transfer to shelters, how to minimize infection and exposure to disease, how to obtain or recreate copies of prenatal records, and breastfeeding information (Association of Women's Health 2012).  The preparedness plan should anticipate the possibility of minimal resources and identify facilities that can provide obstetric and neonatal services and delivery (Association of Women's Health 2012).  The plan should also include an emergency planning checklist, shelters designed for pregnant women and infants; strategies for keeping families together, a stockpile of appropriate supplies (disposable medical supplies, diapers, ready-to-feed formula and hygienic products), safe sleeping accommodations for infants, and plans for emergency access to medical records (Association of Women's Health 2012).  Healthcare providers and officials should incorporate all these items in continuing education programs to better prepare themselves and staffs for public health emergencies involving pregnant women and young children.  
Healthcare providers are in a unique position to provide preparedness guidance to mothers on immunizations to protect against infectious epidemics or pandemics.  Pregnant women have been found to be skeptical or hesitant about vaccines due to concerns for their babies (Link-Gelles, et al. 2012).  These women, however, could be positively influenced to become vaccinated or to vaccinate their child by a healthcare provider they trusted (Link-Gelles, et al. 2012).  According to a national survey of obstetricians, only 47% of obstetricians felt they could influence the mother’s vaccination choices and only 20% provided information of childhood vaccination (Link-Gelles, et al. 2012).  Although 62.6% of obstetricians did not have concerns about administering vaccines to pregnant women due to worries about the fetuses, some unwillingness to provide vaccinations stemmed from lack of reimbursement and length of time to explain risks and benefits to the patients (Link-Gelles, et al. 2012).  Since women rely on obstetricians and gynecologists for medical services, prenatal care visits could be an opportunity to provide vaccinations and immunization information (Link-Gelles, et al. 2012).  More obstetricians need to capitalize on prenatal care visits to better prepare their patients for seasonal influenza and other infectious disease outbreaks.  
Primary care physicians can also influence patients’ preparedness.  A national survey on family preparedness found that only 17% of primary care physicians discussed preparedness with family patients (Olympia, Rivera, et al. 2010).  However, those families who discussed emergency preparedness with their primary care physician were significantly more likely to have a community evacuation plan, a family emergency response plan, a disaster supplies kit, and higher perceived preparedness (Olympia, Rivera, et al. 2010). These results indicate that if more primary care physicians prioritized preparedness discussions with their patients, families would be more prepared in cases of emergency. 
Healthcare providers have the opportunity to help develop preparedness plans and educate their patients on proper preparedness, including timely immunization.  Providers should also be cross-trained and prepared to work during a public health emergency wherever they are needed.  
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As part of maternal child health emergency preparedness, hospitals have specific roles.  The goal of hospitals for the pediatric and maternal population should be to minimize maternal and child morbidity and mortality before, during, and after the public health emergency (Committee on Obstetric Practice 2013).  
 All hospitals should plan for surge capacity, or the ability to expand hospital capabilities in response to sudden or prolonged demand, including additional patient volume (Orlando, et al. 2010). These patients may include children reporting to an adult hospital or a children’s hospital caring for more children than intended.  Orlando suggests that all hospitals should plan critical resources for at least 96 hours of self-reliance including plans for utility management, safety and security, communication systems plans, and staff preparation.  The Committee on Obstetric Practice suggests that surge capacity planning should be for up to 30% more patients than normal, including considering both obstetric and neonatal patients.  Since the most seriously ill or injured children are not the most likely to first seek care, hospitals may become overwhelmed or contaminated during a public health emergency (Cicero and Baum 2008).  Pregnant women may see the hospital as a safe haven during the emergency, contributing to the surge (Orlando, et al. 2010).  Three essential elements should be considered when creating a surge capacity plan: structure, staff, and stuff such as equipment, supplies, and pharmaceuticals (Fieldston, et al. 2012). 
Structure should consider how many patients the hospital can realistically accommodate. The surge capacity plan should include establishing cooperative agreements with surrounding hospitals that could take extra pediatric and/or obstetric patients during a public health emergency (Orlando, et al. 2010).  To alleviate some of the burden and create room for the most serious cases, low risk patients can be transported to these general hospitals (Cicero and Baum 2008).  If high-risk patients are transferred, the referring hospital should send equipment and staff to accommodate the patient so as to not overwhelm the receiving hospital’s resources (Orlando, et al. 2010).  Lactating mothers and infants should be kept together if transferred (Orlando, et al. 2010). Identification mechanisms for patients and equipment are important to ensure accurate patient and supply recovery (Orlando, et al. 2010).  Elective surgeries, inductions, and rapid discharge of patients should occur to accommodate the influx of new patients leaving only essential services (Orlando, et al. 2010).  Polices for visitations should be revised for emergencies to limit the number of visitors to accommodate surge (Committee on Obstetric Practice 2013).  Another way to lessen the patient volume, particularly for obstetric units, would be to decrease the length of stay for stable, healthy post-partum women with uncomplicated delivery; thus, freeing up room for another patient (Committee on Obstetric Practice 2013).  Children’s hospitals should identify surge capacity venues where additional patients can be triaged and treated (Cicero and Baum 2008).  Hallways, conference rooms, recovery rooms, and clinic space can be transformed into patient care areas (Orlando, et al. 2010). Surge capacity plans should include agreements with surrounding hospitals and identifying ways to accommodate surge within the hospital.
During the 2009-2010 H1N1 influenza pandemic, the Children’s Hospital of Philadelphia (CHOP) had a huge patient surge, with a 48% increase in emergency department volume from October 19 to November 10, 2009 (Fieldston, et al. 2012).  The staff component of surge capacity planning was adequately achieved through different avenues.  CHOP family practices maximized clinic work time, reduced administrative time, extended office hours, scheduled appointments during lunch hours, took appointments on the weekends, and replaced non-urgent follow-ups and older child preventive care slots with acute/same-day visits (Fieldston, et al. 2012).  These practices also reassigned resident precepting duties so attending physicians could meet the demands of the emergency department (Fieldston, et al. 2012).  Six new 6-hour emergency department shifts were created for each day and attending physicians, regardless of specialty, were asked to volunteer for these shifts to accommodate the surge (Fieldston, et al. 2012).  Additional nursing hours for the emergency department and pediatric intensive care unit (PICU) were created through offering overtime, cancelling educational activities, placing new hired and oriented nurses in supervised clinical roles and reassigning nurses from nonclinical roles (Fieldston, et al. 2012).  CHOP successfully staffed the hospital, practice, and emergency department during the H1N1 pandemic.  To accommodate staffing needs for obstetric units, hospital administration should have a plan in place to rapidly credential temporary obstetric providers from reporting providers (Committee on Obstetric Practice 2013).  This credentialing plan should be developed with assistance for legal teams to properly interpret local and state guidelines on credentialing (Committee on Obstetric Practice 2013).  Hospitals should consider these methods when addressing the staffing needs of a surge capacity plan.  
Unexpected quantities of patients also require additional equipment, or “stuff”.  Essential equipment such as airway and breathing supplies, oxygen sources, active and passive oxygen delivery devices, laryngoscope blades, and endotracheal tubes in appropriate sizes must be stored at these locations or at the hospital (Cicero and Baum 2008).  Additional supplies needed for long-term or mass casualty disasters should be reserved as well including high-calorie nonperishable food, infant formula, sanitation devices, climate-appropriate bedding and clothing to prevent hypothermia, other rewarming equipment, preipads, diapers, bottles, and medications (Orlando, et al. 2010) (Cicero and Baum 2008).  The resources most likely to be overwhelmed in these events are critical care beds including those used for maternal and child heath complications (Badakhsh, Harville and Bangerjee 2010) (Cicero and Baum 2008). Personal protection equipment for hospital staff in case of contamination, epidemic or pandemic also needs to be considered.  During the H1N1 pandemic, CHOP was able to successfully secure personal protection equipment well above anticipated levels by agreements with the distributor to ship equipment within 8 to 24 hours of equipment request (Fieldston, et al. 2012).  This cooperative agreement helped to protect staff and prevent spread of the influenza (Fieldston, et al. 2012).
In Southern California, 13 hospitals including one pediatric hospital have developed Disaster Resource Centers (DRCs) to enhance surge capacity for a disaster occurring in their area (Gamble, et al. 2009).  The DRCs contain ventilators including 23 dual uses, pharmaceutical cache, medical supplies, tent shelters and cots, generators, lights, heaters, tables and chairs, a trailer to contain supplies and vehicle to tow the trailer (Gamble, et al. 2009).  Although not currently in practice in these hospitals, the California EMS Authority recommended the four P’s in pediatric disaster management, plan, prepare, practice and partner (Gamble, et al. 2009).  The “plan” component includes incorporating pediatric patients into all surge planning efforts, developing plans to ensure safety and supervision of children until reunited with family, and regionalizing integration for children (Gamble, et al. 2009).  The “prepare” component includes stocking appropriately sized supplies and equipment, identifying staff with expertise in pediatrics, training clinical staff in pediatric triage and medication doses, discussing legal dilemmas with general counsel, and developing means to identify victims and family members (Gamble, et al. 2009).  The “practice” component includes practice drills with at least 15-20% of drills including pediatric patients and considering drills specific to pediatric victims such as school bus accidents or school shootings (Gamble, et al. 2009). The “partner” component includes considering collaborative planning and training with other hospitals or agencies, communication planning to transfer patients and share information, and establishing a regionalized system of care to build surge capacity and better facilitate family reunification (Gamble, et al. 2009). Although these recommendations are for Southern California, all hospitals in the United States should consider them to better prepare for public health emergencies that include pediatric victims.  
The neonatal intensive care unit is a uniquely and incredibly vulnerable unit of a hospital during an emergency.  Special care should be taken to prepare the NICU of all hospitals.  Suggested planning includes a detailed incident command system, with a nurse manager acting as the NICU Incident Commander, a charge RN acting as the Communications Chief, a transport RN/NP acting as the Operations Chief, and a nursing assistant/RT acting as the Logistics Chief (Schultz, Pouletsos and Combs 2008).  These people should be identified and aware of their duties during an emergency and job action sheets should be available as checklists and reminders (Schultz, Pouletsos and Combs 2008). The Communications Chief should be equipped with an emergency contact list of staff that is organized the list into rotating teams, along with family contact information for each staff member (Schultz, Pouletsos and Combs 2008).  In case of fire, water damage, or power outages, emergency outlets need to be clearly marked, priority equipment for generators needs to be identified, generator-based outlets in non-patient care areas need to be identified, battery operated equipment must be continually charged and planning for extension cords/fans to be used needs to be considered (Schultz, Pouletsos and Combs 2008).  In addition, provisions for refrigeration of breast milk for storage, how to obtain medications normally accessed through automated medication-dispensers, chemical warming mattresses for extremely low birth weight infants at risk for hypothermia and waterless hand sanitizers all need to be incorporated in emergency planning for the NICU (Schultz, Pouletsos and Combs 2008).  If there is loss of computer resources, hard copies of predetermined components of medical records should be printed before loss of computers, if possible, and alternative paper-based forms should be used for documentation until the computer system is available (Schultz, Pouletsos and Combs 2008).  Evacuation of the NICU is possible and may include moving sick infants without the use of an elevator. NICU staff should clearly identify all infants by using patient stickers on tegaderm dressings placed on the infants’ back as a backup to ID bracelets(Schultz, Pouletsos and Combs 2008).  They should also purchase baby evacuation vests that can carry up to four infants, use the vest to carry infants in two pockets and documentation and supplies in other pockets if necessary, consolidate all infants in one area away from windows, secure an emergency supply kit containing self-inflating valve mask, bulb suction, chemical warming mattress, flashlight, staff roster, checklists, triage supplies, and intubation supplies, and incorporate a system to track patient’s endpoint location (Schultz, Pouletsos and Combs 2008).  Since neonatal intensive care unit patients are completely reliant on adult care and often support machinery, public health emergencies could be seriously detrimental to this population.  All NICU devices and normal procedures should have alternatives in case of emergency power outage, such as gravity-assisted enteral feeding devices, gas-powered ventilators, ventilating manually, using Heimlich values for chest tubes, and extending IV fluid infusion for the duration of the contents of the bag (Schultz, Pouletsos and Combs 2008).
A stimulated NICU evacuation took place at Beth Israel Deaconess Medical Center (BIDMC) in Massachusetts to determine the effectiveness of their evacuation plan (Femino, Young and Smith 2013).  After 5 months of planning, including table top drills and job action sheet reviews, the simulation took place using toy infants (Femino, Young and Smith 2013).  BIDMC staff decided to use Moses baskets, baskets with large handles that can accommodate two noncritical infants with room for medical charts or medical equipment (Femino, Young and Smith 2013).  From the exercise, they learned the importance of having a designated holding area and continuity of care by feeding the infants, monitoring and warming equipment, administering pharmaceuticals, and acquiring proper supplies (Femino, Young and Smith 2013).  Identifying proper receiving hospitals and continuous communication between incident commanders and all staff via radio was also of paramount importance (Femino, Young and Smith 2013).  Their recommendations include having a point person on the scene to brief incoming staff or volunteers, generating more manpower to help move infants and equipment down the stairs to increase safety, creating easy tracking and evacuation forms for clinicians to fill out for each infant, and ensuring each staff member knows their duties and where to go (Femino, Young and Smith 2013).  Evacuating a NICU is a daunting task, but hospitals should prepare for it through planning and stimulations. 
In 2007, the University of Colorado Children’s Hospital used the opening of a new children’s hospital 8.5 miles away from the old hospital as an opportunity to practice full hospital evacuation in case of emergency (Fuzak, et al. 2010).  The move was necessary, as the old hospital would no long be used, and provided an excellent opportunity to practice emergency preparedness evacuation plans.  The transfer included 111 patients in 11 hours and 37 minutes without any complications or distress to the patients (Fuzak, et al. 2010). Before the move, a mock transfer of seven patients occurred to determine transportation times, equipment needs, transportation routes and communication methods (Fuzak, et al. 2010).  From this drill, a computer simulation model was created and refined until the simulation took 11.5 hours (Fuzak, et al. 2010).  The time frame was determined to not overuse staff and resources and not extend patient risk (Fuzak, et al. 2010).  The patients were divided into four categories and three transportation types: the four categories included critically ill infants requiring isolettes, critically ill noninfants, non-critically ill ambulance patients and low-acuity van patients with the three transportation types including critical care ambulance, non-critical care ambulance, and van (Fuzak, et al. 2010).  The stimulation determined the best route for transportation would not cross paths and would work on a parallel circuit/conveyer belt formation (Fuzak, et al. 2010).  This formation allowed the patients from different areas of the old hospital to be moved simultaneously without overloading any unit or unit staff (Fuzak, et al. 2010).  Therefore, staff had adequate time to pack and unpack each patient to ensure safety and proper transport (Fuzak, et al. 2010).  Each patient had a pre-transfer checklist that included identification, allergies, and equipment status (Fuzak, et al. 2010).  Each patient also had a transportation bag with a 24-hour supply of medication, diapers, an emesis basin, a water bottle, oxygen, appropriately-sized ventilation bag, a mask, a blood pressure cuff, a personalized code resuscitation sheet listing weight specific dosage for resuscitation medications and specific patient equipment (Fuzak, et al. 2010). In a true emergency situation, there may not be time to organize each of these items for every patient; however, these items should be stockpiled and kept in an easy-to-access location for quick transfer if necessary.  Documentation and identification should be kept on patient at all times. Communication occurred through the incident command system and after a table-top demonstration resulting in blocked phone lines; a text-page system was developed for communication among staff (Fuzak, et al. 2010).  The success of the move was attributed to the computer stimulation, corporative agreements with ambulance companies, the use of parallel circuits for movement, accurate patient triage and categories for transfer, and excellent communication (Fuzak, et al. 2010).  Areas that needed improved included more visible patient identification cards, adequate supplies and supply transfer, and improved staff training for evaluation equipment (Fuzak, et al. 2010).  The lessons learned, especially the use of the computer stimulation, parallel circuit formation, triage for transport, and need for increased staff training, should be considered when other children’s hospitals create and practice evacuation plans. 
One approach to emergency preparedness is to build disaster-ready hospitals.  From lessons learned from past emergencies, a new children’s hospital in Florida, All Children’s Hospital Johns Hopkins Medicine (ACH JHM), was built to be disaster-ready and self-sufficient (Brands, et al. 2013).  During Hurricane Katrina, it was discovered that many hospitals were unable to use their helipads because they could not support the size and weight of the military helicopters readily available for transport and evacuation; thus, ACH JHM redesigned their helipad to be able to support military helicopters (Brands, et al. 2013).  ACH JHM also has components that allow it to operate in the  face of an emergency such as: six 200-horsepower generators that allow the operating systems to function normally for up to 21 days, 100% HEPA filtration in all patient areas, a dedicated unit capable of immediate conversion to 100% negative pressure for immuno-suppressed patients, reinforced windows up to the 6th story, all windows rated for winds up to 130 mph, increased antennae system for cellular telephone and radio systems, a potable reverse osmosis system for potable water and proper handling of human waste, and a remote host processor for medical records (Brands, et al. 2013).  The hospital also has a stockpile locker of $25,000 worth of practical equipment including rain gear, water bladders, plywood, and buckets (Brands, et al. 2013).  These preparations ensure this children’s hospital could operate in case of almost any disaster or emergency.  As new hospitals are developed and renovations to existing hospitals occur, similar safeguards should be considered and applied.  
Children’s and women’s hospitals can often be overwhelmed or ill equipped to handle public health emergencies.  Hospitals should develop emergency plans to include equipment stockpiles, evacuation plans, and even structural changes to better prepare.  Hospitals should run drills and practice evacuation to prepare staff and learn any barriers and problems before a true emergency occurs. 
[bookmark: _Toc373915877] Communities
In the event of a public health emergency, community preparedness for maternal child health can be just as important as provider or hospital preparedness.  The community includes regional networks, childcare centers, schools, at home preparedness planning, and family preparedness.  The local health department is invested in the community health and services the community.  The local health department should assist community organizations in needs assessments, preparedness planning, and preparedness execution to ensure the safety and well being of the area’s citizens.  
One way to evaluate community preparedness is to employ a needs assessment, such as the Community Assessment for Public Health Emergency Response (CASPER) designed by the US Centers for Disease Control and Prevention (Horney, Davis, et al. 2013).  CASPERs can be used following a disaster to quickly assess needs of the community or be used any time to assess preparedness of the community and gaps in preparedness planning (Horney, Davis, et al. 2013).  Twenty-eight local health departments in North Carolina used CASPERs to assess their areas preparedness needs for recommendations and developing protocols (Horney, Davis, et al. 2013).  Barriers to properly using CASPERs included lack of equipment, training and planning; however, when used correctly they are efficient tools to assess community preparedness (Horney, Davis, et al. 2013).  CASPERs can be used to find specific populations, including pregnant or postpartum women (Horney, et al. 2012).   To oversample and better identify pregnant or postpartum women in the community, sampled households can be asked to refer interviewers to all pregnant or post-partum women they can identify (J. Horney, M. Zotti, et al. 2012).  Employing this CASPER method helped to identify this specific population, which may be important when developing preparedness plans with special considerations for the pregnant or post-partum population in a certain community (J. Horney, M. Zotti, et al. 2012).  This method could be adapted for any target population including identifying households with young children, or women of childbearing age.  
Community preparedness in an emergency should include cooperation among local and state governments, health departments and hospitals to ensure the best care possible, especially when considering pediatric patients (Burkle, Williams and Krisson 2011).  Community care can manage some public health emergencies better than healthcare providers, especially in cases like pandemics, when large numbers of noncritical patients are best managed within a familiar environment/community by capable, non-expert caregivers (Burkle, Williams and Krisson 2011).  Community preparedness should include written plans with special considerations for mother’s and child’s medical and mental/behavioral healthcare needs in all hazard situations (Burkle, Williams and Krisson 2011).  Providing information about the emergency situation to the community can alleviate stress, create better interventions for infectious outbreaks, and better reach special populations, like pregnant mothers and children (Burkle, Williams and Krisson 2011).  Communities could consider developing a call center or health hotline, similar to the Poison Control system, to provide relevant and timely information to concerned callers (Burkle, Williams and Krisson 2011).  Employing proper community wide incident command systems and practicing site-specific drills will also better prepare the community for a public health emergency.  
[bookmark: _Toc373915878]Childcare Centers 
Seventy-three percent of children under age five attend some form of regular out-of-home childcare during the week (Olympia, Brady, et al. 2010).  This number results from the 55% of women who return to work a year after the child’s birth and the 72% of mothers with children older than one in the workforce (Olympia, Brady, et al. 2010).  Childcare centers become places where many children spend the majority of their day; therefore, emergency preparedness planning is important in these places.  Childcare centers are recommended to have written evacuation plan and alternative sheltering plans for a variety of hazards including fire, flood, tornadoes, earthquakes, hurricanes, blizzards, power failures, and bomb threats (Olympia, Brady, et al. 2010).  Plans should be practiced yearly at a minimum or several times per year if the center is located in a high-risk area, such as a flood zone or near a coastline (Olympia, Brady, et al. 2010).  Childcare centers should also have written plans for urgent medical care, first aid kits, communication systems such as radios, fire extinguishers, a 48-hour supply of food and water for each child, medications for seizures and anaphylaxis and copies of children’s medical records (Olympia, Brady, et al. 2010).  At least one staff member should be trained in first aid and infant and child CPR (Olympia, Brady, et al. 2010).  A survey of childcare centers in Pennsylvania found that nearly all respondents had written evacuation plans, however 15% did not practice the plan regularly and 20% did not have specific procedures for floods, earthquakes, hurricanes, blizzards, or bomb threats (Olympia, Brady, et al. 2010).  About 50% of the childcare centers surveyed did not have specific written plans for urgent medical conditions, although most said they had first aid kits (Olympia, Brady, et al. 2010).  About 75% of childcare centers required staff to have first aid training and only about 1/3 required staff to have CPR training (Olympia, Brady, et al. 2010).  Increasing written plans, practicing the plans, increasing supplies, and increasing first aid and CPR training would better prepare childcare facilities for a variety of public health emergencies.  Since such a large percentage of young children in the United States attend out-of-the-home childcare, following these recommendations are important for the safety of this population.  
[bookmark: _Toc373915879]Schools 
As children get older, they spend the majority of their day in school; therefore, if an emergency occurs, the school district can play an important role in the events.  There are 55 million US children enrolled in kindergarten through 12th grade (Council on School Health 2008).  During a survey on parents’ knowledge of dealing with emergencies, parents cited that they would most likely receive emergency information through their child from what the child learned in school (K. Kubicek, M. Ramirez and M. A. Limbos, et al. 2008).  Parents believed the schools were better informed and equipped to teach children about emergencies, displaying a lack of education in the community (K. Kubicek, M. Ramirez and M. Limbos, et al. 2008).  These attitudes display that preparedness education should be offered to both parents and children to increase preparedness in the community.  
The school can work within the system of the local and regional community to increase preparedness planning. Survey reports found that 86.3% of superintendents had a disaster-response plan, yet only 57.2% had a prevention and preparedness plan (Council on School Health 2008). Challenges within the school system include lack of emergency equipment, lack of staff training, and lack of emergency planning expertise (Council on School Health 2008).   Schools should develop preparedness plans including delegating emergency roles to staff members, assessing and securing basic medical equipment, and establishing a communication plan with community emergency response teams (Council on School Health 2008).  Schools should prepare for possible shelter-in-place, evacuations, or relocations.  Plans should be developed to transport children when there are not enough buses, mechanisms to track children, and mechanisms to ensure children are released to the most appropriate family member (Council on School Health 2008).  Each classroom should have a ‘jump-and-go’ folder that the teacher can take during evacuation with emergency contact information, individual health plans, name tags, and other pertinent documentation (Council on School Health 2008).  Safety and evacuation drills should be practiced with a variety of situations, such as floods, gun violence, hurricanes, and fires, to ensure proper flow and safety for the staff and children of the schools (Council on School Health 2008).  Schools should identify personnel to help with emergency preparedness planning, such as the school nurse or consulting district physician.
School nurses can be a critical resource for emergency preparedness planning. A computer-assisted emergency preparedness course of school nurses was deployed and evaluated in New Mexico (Elgie, et al. 2010).  Although there are 58,000 school nurses in the United States, only about 75% of school nurses have any specialized emergency care training beyond basic life support (Elgie, et al. 2010).  The computer-assisted emergency preparedness course, “The School Nurse and EMS Interactive Online Learning Course,” was deployed to school nurses to assist their emergency preparedness knowledge (Elgie, et al. 2010).  The course is useful because it is low-cost, does not require the logistics of gathering large groups of nurses together, and does not require someone to substitute for the school nurse while they are training (Elgie, et al. 2010).  The course was supplemented with an on-site mock emergency scenario (Elgie, et al. 2010).  Comparing pre-test and post-test results, the course resulted in statistically significant increase in emergency preparedness knowledge; thus, the computer-assisted course is an effective way for school nurses to learn emergency preparedness knowledge and skills (Elgie, et al. 2010).  Schools should consider using computer-assisted course or online courses to increase emergency preparedness knowledge among key actors, such as the school nurses, to help develop the emergency preparedness plan. 
Communities should conduct an emergency preparedness needs assessment to discover the best approach for appropriate planning.  Community planning should include childcare centers and schools, since children spend the majority of their time in these locations.  Comprehensive community preparedness approaches should consider implementing alternative resources, such as dedicated call-lines and online courses.  
[bookmark: _Toc373915880] Epidemic/pandemic infulenza 
Public health emergencies include pandemics, epidemics, and disease outbreaks.  For many of these diseases, vaccines are the best way to prepare for a possible epidemic or pandemic. Other preparedness techniques include non-pharmaceutical interventions such as school closure, hand washing, and proper cleanliness.  Seasonal influenza and the risk of pandemic influenza create the need for preparedness planning, especially among pregnant women and children.  The 2009-2010 H1N1 pandemic influenza was an important learning experience for hospitals regarding maternal and child health preparedness.   
The H1N1 influenza pandemic disproportionately affected children, creating high patient volumes to pediatric emergency departments (Filice, et al. 2013). A survey conducted among emergency department leaders from across the United States assessed the results of preparedness planning for the pediatric patient surge in the emergency department due to the H1N1 influenza pandemic (Filice, et al. 2013).  Although almost all U.S. hospitals reportedly have emergency preparedness plans in place, the respondents did not seem to be aware of such plans in their hospitals, especially for the prolonged nature of a pandemic (Filice, et al. 2013).  Many emergency department leaders cited they constructed some of the plan ‘on the fly’ resulting in some confusion and poor coordination (Filice, et al. 2013).  Emergency department leaders also felt that recommendations coming from local, state, and government organizations were confusing or not feasible within their own institutional capacity (Filice, et al. 2013).  Those leaders with strong relationships with local health departments were more at ease with the recommendations and were able to have better communication (Filice, et al. 2013).  They identified these contacts from the local health department as the keys to navigating the public health bureaucracy and having situational awareness of the effects of H1N1 on the pediatric ambulatory population (Filice, et al. 2013).  The results of this survey suggest that every hospital should develop a pandemic response plan, taking care to consider the possible prolonged nature of a pandemic and influx of ambulatory patients.  Local health departments should set up communication with hospitals to help develop plans and help emergency department leaders tailor government recommendations to their sites.  These measures could improve pandemic outcomes for patients.
Seasonal influenza infection during pregnancy is associated with adverse outcomes; thus, during the 2009 H1N1 pandemic, pregnant women were a priority population for vaccination (Richards, et al. 2013).  Although a priority population, the majority of pregnant women did not receive the H1N1 vaccine (Richards, et al. 2013).  Mothers who did receive the H1N1 vaccine had 37% lower odds of bearing preterm infants and had infants 45.1 g heavier than mothers who did not receive the vaccine (Richards, et al. 2013).  If the entire population was vaccinated against H1N1, 15.4% of preterm births could be prevented (Richards, et al. 2013).  These figures indicate that receiving the influenza vaccine during pregnancy does not result in adverse birth outcomes.  Misconceptions about vaccine safety during pregnancy are often a barrier to preventing disease and birth complications (Link-Gelles, et al. 2012).  If another pandemic influenza should occur, pregnant women should be shown H1N1 data to increase their awareness of the importance of being vaccinated as a preparedness technique for the pandemic.  
Another intervention to decrease the effect of influenza is school closure (Wheeler, Erhart and Jegn, Effect of School Closure on the Incidence of Influenza Among School-Age Children in Arizona 2010).  School closure is a non-pharmaceutical intervention that would slow the incidence of disease transmission among school-aged children by decreasing their overall contact (Wheeler, Erhart and Jegn, Effect of School Closure on the Incidence of Influenza Among School-Age Children in Arizona 2010).  At the beginning of the H1N1 outbreak, the Center for Disease Control and Prevention (CDC) suggested to state and local health departments to guide local school districts to consider school closure for 14 days to prevent spread of infection (Klaiman, Kraemer and Stoto 2011).  As the pandemic progressed, the CDC revised its original guidance to reopen closed schools, creating confusion among some school officials (Klaiman, Kraemer and Stoto 2011).  School officials, with support from the local health department, should make the decision to close a school (Klaiman, Kraemer and Stoto 2011).  School closure should be included in preparedness plans as a possibility to negate influenza spread; however, the specific goals of the closure, situations in which closure would take place, and how reopening would occur need to be addressed in the plan to ensure public understanding and usefulness (Klaiman, Kraemer and Stoto 2011). 
In Arizona, during the two-week winter holiday break and school closure, the general population (adults and non-school aged children) were found to have increased diagnosis of influenza during the two-week winter holiday (Wheeler, Erhart and Jegn, Effect of School Closure on the Incidence of Influenza Among School-Age Children in Ariozona 2010).  Children on break did not see the same increase during this time, but once they returned to school, the case of influenza rose to meet that of the general population (Wheeler, Erhart and Jegn, Effect of School Closure on the Incidence of Influenza Among School-Age Children in Arizona 2010).  These results show that prolonged community wide school closure during influenza pandemic or epidemic may significantly reduce the incidence among school-aged children (Wheeler, Erhart and Jegn, Effect of School Closure on the Incidence of Influenza Among School-Age Children in Arizona 2010).  It is possible that the reduced disease transmission from school closing would also create a positive secondary effect on the general population who come in contact with school-aged children (Wheeler, Erhart and Jegn, Effect of School Closure on the Incidence of Influenza Among School-Age Children in Arizona 2010).  
Another non-pharmaceutical intervention for influenza spread was employed by New York City Public schools during the H1N1 influenza outbreak.  This intervention included teaching proper hand washing techniques, increasing use of hand washing and hand sanitizer, immediate isolation of students with influenza-like illnesses, routine cleaning of surfaces commonly touched by students and staff, and use of facemasks by people exposed to those with suspected influenza (Agolory, et al. 2013).  Each school was recommended to create a Flu Response Team as part of their pandemic preparedness composed of school administrators, parents, teachers, and school-based health workers to oversee the intervention (Agolory, et al. 2013).  Schools with Flu Response Teams reported greater compliance to the recommended interventions and reported the intervention making a difference in preventing influenza in their school (Agolory, et al. 2013).  
These results suggest that properly preparing for pandemic influenza and introducing simple, non-pharmaceutical interventions can reduce the incidence of influenza in schools.
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Experiencing a disaster increases overall community mental illness by 17%, with between 5-60% of those exposed developing post-traumatic stress disorder (E. Harville, et al. 2011).  The literature on mental health focuses primarily on the effects of Hurricane Katrina and offers few suggestions regarding mental preparedness for large-scale disasters. The information gathered from these articles can provide guidance for mental health preparedness planning.  Mental health considerations should be included in local health departments’ preparedness plans. 
Overall, increased exposure to effects of Hurricane Katrina resulted in adverse long-term mental health for postpartum mothers and children (E. Harville, et al. 2011) (Ehrlich, et al. 2009) (Lai, et al. 2013) (Lowe, et al. 2013).  After Katrina, postpartum women who experienced high non-tangible loss of resources had increased incidence of postpartum depression (Ehrlich, et al. 2009).  Those women with increased hurricane experiences, including fear for their lives, illness, injury, or death of family members, severe damage to home, or witnessing a death, also had increased postpartum depression (Ehrlich, et al. 2009).  Women who were able to gain back some resources such as pride and positive feelings about birth after delivering were less likely to suffer postpartum depression (Ehrlich, et al. 2009).  
Six months after Hurricane Katrina, 50% of children displayed signs of mental health problems including nightmares, anxiety, hyperasrousal, loss of interest, irritability, and difficulty focusing (J. Murray 2011).  Fifteen percent of children surveyed 27 months after Hurricane Katrina continued to have serious emotional disturbances; however, parents reported that only 50% of children who needed mental health services were receiving them (J. Murray 2011).  Child’s severity of stress increased with death of a family member, trait anxiety, poor access to resources, and scarcity of social support networks (J. Murray 2011).  
Women of childbearing age were assessed one year prior to Hurricane Katrina and again one year post disaster to determine how perceived social support impacted post-disaster psychological outcomes (Lowe, Chan and Rhodes 2010).  These women, particularly low-income mothers and low-income women of childbearing age, who reported higher levels of social support pre-Hurricane Katrina had better post-disaster psychological functioning (Lowe, Chan and Rhodes 2010).   Social support networks pre and post-disaster are particularly important to young, African American women, especially those caring for children (Lowe, Chan and Rhodes 2010).  Women who perceived greater pre-disaster social support had less pre-disaster psychological distress, experienced fewer hurricane-related stressors during and after the storm, and perceived more support after the disaster than women who reported less pre-disaster social support (Lowe, Chan and Rhodes 2010).   The women with greater pre-disaster social support were associated with less post-disaster psychological distress (Lowe, Chan and Rhodes 2010).  These findings suggest that social support system for childbearing age women, especially low-income women caring for young children, are important in mental health stressors during and after a public health emergency.    
Another study conducted by the same group (Lowe, Godoy, et. al) found that three years after Hurricane Katrina, high levels of maternal distress and the greater number of schools attended by a child were associated with significantly higher mother-reported child internalizing and externalizing psychological symptoms (Lowe, et al. 2013).  It is possible that a mother has increased psychological distress caused difficulties in her ability to effectively support her child through the challenges following the hurricane; thus, negatively disrupting the mother-child relationship (Lowe, et al. 2013).  Frequent changing of schools was common in the aftermaths of Hurricane Katrina, especially for low-income children (Lowe, et al. 2013).  Psychological distress from switching schools such as disruption of friendship and teacher relationships, adjustment to new settings and academic standards, and potential for peer rejection was potentially heightened with the effects of Katrina, especially due to the loss of social support networks (Lowe, et al. 2013).  This may explain why greater psychological distress symptoms increased with number of schools attended.  
In 2008 Hurricane Gustav hit the same area as Katrina, and although less powerful, it warranted mandatory evacuation (E. Harville, et al. 2011).  After both storms, higher traits of resilience among women were associated with lower post-traumatic stress disorder and depression; however, those with severe experiences in both Katrina and Gustav had higher rates of mental illness (E. Harville, et al. 2011).  Improvements in post-traumatic stress disorder two months post-Gustav were most likely in pregnant women and least likely in women who experienced injury (E. Harville, et al. 2011).  Improved depression two months post-Gustav was least likely in women with low support from a partner or high daily hassles (E. Harville, et al. 2011).  Women who received high social support after Katrina were more likely to have improved mental health after Hurricane Gustav (E. Harville, et al. 2011).  
These results suggest that building pre-disaster social support systems, reducing exposure, and increasing feelings of resilience would improve mental health after emergencies.  For children, reliable social support, coping mechanisms and identifying pre-existing mental illness would help improve mental health after large-scale disasters.  
[bookmark: _Toc373915882] discussion
Table 1, found at the end of this section, displays the  results of the findings.  The table includes the populations of concern, their needs, and who can address the needs for maternal and child health emergency preparedness.  Local health departments, such as Allegheny County Health Department, have an obligation to those within its jurisdiction to improve their health, including all special populations like the maternal and child health population.  Therefore, the table addresses the role of the local health department in addressing these needs.  The health department’s roles are primarily information/classes, supplies, coordination, communication planning, and support and development.  
The biggest role for the health department is providing educational information for a variety of subjects.  The health department can provide this information via websites, promotional campaigns, or classes offered to residents.  The health department can also stockpile necessary supplies deployable to vulnerable populations or shelters.  The health department should act to coordinate other necessary services, such as transportation, sheltering, and safe sleep spaces for infants.  The health department as an extension of their coordination can develop communication plans with different populations.  These communication plans can include how institutions will reach their staff or members and how important messages will be distributed and received.  Finally, the health department can back overall preparedness planning and disaster planning development through consultation and information support.  These roles are examined in detail for each population. 
 Pregnant women should always have access to medical and prenatal care, regardless of the situation.  The woman should consult with her doctor to determine how to best contact her doctor in case of an emergency.  If the doctor cannot be reached, the woman should be aware of alternative ways to access medical care. The local health department should coordinate with hospitals and doctors sites for prenatal and medical care, and then advertise this information to women.  These established sites could relieve burden on hospital emergency rooms during emergencies, ease concerns, and stress for pregnant women. Transportation to the healthcare sites should be decided on in advance of the emergency, either by identifying how the woman will transport herself or by using emergency transportation services provided by the health department or hospitals.  Pregnant women should not fear accessing necessary medical care even in emergency weather or conditions due to lack of transportation. The health department should also coordinate sheltering sites and make the locations of these sites known to pregnant women. 
The health department can assist pregnant women by providing them with information on a variety of topics.  This information could be distributed through an educational campaign, prenatal preparedness classes, websites, or through doctor offices and clinics.  The local health department should make the information easy to access and understand.  The local health department should provide information on personal emergency supply kits, emergency birth plans, emergency birth kits, and the basics of delivery.  This information should be accompanied by the assurance that women have had successful deliveries during disasters. Based on the literature, a pregnancy emergency preparedness kit should be stored in a safe, dry place in the home and include the following items: 
1-3 gallons of water per day. 1 week supply
1 week supply of non-perishable food
1 week supply of prenatal vitamins
Copies of prenatal documentation, test results, and medical records 
Out of state contact information
Other family contact information 
Home evacuation plan
2-3 sets of various weather appropriate clothing
Disposable eating utensils and plates 
Utility knife
Flashlight 
Batteries
AM-FM radio 
Plastic sheets and tape for boarding up windows
Non-electric can opener
Plastic garbage bags
Soap/toiletries 
Matches in waterproof container
Signal flare 
Cash
Emergency birthing kit:
Clean towels
Waterproof, blood absorbing pads
Bowl
Disposable gloves
Cold packs
Acetaminophen
Sanitary pads
Cord clamps or white shoelaces 
Clean scissors or razor blade to cut the cord
Alcohol wipes
Blankets
Suction bulb
Clothes for infant
Diapers 
Hot water bottle
Breast pump
Sterile bottles 
Additional water 
 
For pregnant women, minimizing the effects of the emergency can help decrease negative outcomes.  By receiving timely vaccinations for preventable diseases and receiving appropriate mental health services, this population may improve their pregnancy outcomes. The local health department can help ensure that pregnant women receive vaccinations by prioritizing pregnant women during epidemic or pandemic influenza. The health department can provide supplies for free vaccination or vaccination clinics to priority populations during emergency situations.  The health department should coordinate with local doctors and clinics to distribute necessary immunizations and vaccines.  A communication plan should also be established to alert pregnant women to the availability of important vaccines and if the vaccine is recommended for pregnancy.  The local health department can also coordinate and provide information on mental health resources.  The health department can help screen pregnant women and provide referrals to the necessary services. These screenings could take place at emergency vaccination clinics, shelters, or over the phone during a public health emergency. 
The health department should stockpile, prioritize, coordinate with pediatricians and clinics, advertise availability, and provide necessary immunizations and vaccinations for infants and children as well as pregnant women. 
Beyond vaccinations and immunizations, infants require many supplies.  The health department can accommodate this need by stockpiling diapers, formula, clean water for formula preparation, and safe sleep spaces to distribute to caregivers or to shelters.  The health department can also provide pediatric caregivers with information on constructing a personal supply kit appropriate for the child’s age and needs. 
 For children, public health emergencies may cause unwanted mental stress.  The health department can help provide information on mental health resources and coordinate referrals for children.  
Pediatrics with special medical needs require extra consideration during emergency preparedness.  The health department can play a vital role in addressing these children’s particular needs.  The health department can provide information for caregivers on emergency supply kits, how and where to receive extra medication or necessary medical supplies to accommodate special needs, information on how to manage medical condition during low resource emergencies (no electricity, no heat, etc.), and information on shelters that are equipped to handle special needs children.  The local health department should survey their area to understand the medical conditions of the local children.  The health department should then provide targeted information, supplies, and shelters to accommodate these needs.  The health department should also establish a communication plan with caregivers of special needs children to alert the caregivers to possible emergencies, situations, or evacuations that may affect the care of the child.  For example, if a child requires a ventilator that runs on electricity, the health department should attempt to alert the caregiver of possible cuts to electricity so a backup source or alternative ventilator can be used. The communication plan could be two-way, with the caregivers updating the health department of changes in medical conditions or requesting specific information for the need during possible emergencies. 
Pediatric health professionals, such as pediatric physicians, nurses, nurse practitioners, and others, have specific needs to be prepared to care for children during public health emergencies.  The health department can support these professionals by supplying them with information for personal emergency supply kits including plans for reporting to work and caring for family members.  The health department should also supply information and develop a communication plan to alert pediatric health professionals about possible emergency hazards in the area and/or emerging infectious diseases.  By providing this information, the health department can ensure that pediatric health professionals will better serve the pediatric population.
A large portion of the literature for maternal and child health emergency preparedness focused on hospital preparedness.  The literature helped identify specific needs of the hospital to increase preparedness for mothers and children.  The health department can coordinate and assist with cooperative agreements between local hospitals to accommodate surge capacity.  This assistance could include helping general hospitals adapt to women and children patients that may be transported from a women’s or children’s hospital in event of patient surge.  The local health department could help draft and facilitate agreements that include supply transfer, transportation, and patient-care transfer procedures.  The health department could also stockpile pediatric sized hospital supplies, such as ventilators, airways, feeding tubes, and needles, to help hospitals with accommodating patient surge.  The health department can also help provide information and supplies, along with coordinating transportation for evacuation. 
  The health department can also help support the hospital in development of many of these plans, including supporting and developing incident command systems for pediatric and women’s hospitals.  The health department can provide training on the incident command system for hospital administration to aid in developing plans to coordinate incident command within the area and other area hospitals.   The health department can help support and provide information for epidemic and pandemics.  This information can include helping hospitals develop response plans, providing information on new and emerging diseases, and coordinating with other hospitals and clinics to ensure the safety of mothers and children during these outbreaks.  The health department should support hospitals, assist in developing plans so that local hospitals and the health department provide consistent recommendations, and execute consistent response plans to the threat of a pandemic or epidemic. 
The health department and local hospitals should work together to develop communication plans to deliver information to staff members who work with the maternal and child health population.  This communication plan should include developing ways to deliver information to staff, such as staffing changes, volunteer shifts, preparedness plans for the staff, and how to staff will response to emergencies or area evacuation.  The health department should provide hospitals with information on developing communication plans and staffing plans to ensure success in public health emergencies that result in better outcomes for mothers and children.  As part of staffing increase plans, hospitals can consider rapidly credentialing staff to take on more duties or specialties.  The health department should provide information on this subject, help coordinate with local government any legal issues surrounding rapid credentialing, and help support the credentialing by honoring these protocols.  
Finally, the health department has a role in community preparedness needs.  The community should develop cooperative agreements among local, state, and federal governing bodies to increase preparedness planning, sheltering, and evacuation routes.  The health department can develop these plans and act as a contact point for each government agency.  The health departments should enact shelters and equip the shelters appropriately for the area.  This equipment includes stockpile equipment for pregnant women, infants, children, and special needs children such as birthing supplies, safe sleep places, and medications.   
The health department could also coordinate a group of volunteer maternal and child health professionals from the community to assist in times of emergency. The health department could organize these volunteers and deploy them to needed shelters, health locations, and vaccination distribution areas to assist the maternal and child health population.  The health department could also provide classes, information, and training to these volunteers on emergency response strategies.
The health department and the community can develop a communication plan to alert the community to school closures, evacuation, sheltering, sheltering in place, and other activities.  This communication plan could include developing a phone hot line, information dissemination to local news stations, or other alert systems.  The health department can provide information to schools and community decision makers on when to close schools, evacuate, or call for sheltering.  The health department can help to coordinate these activities within the community to provide successful outcomes for mothers and children.  
It is also important for local health departments to assess the needs of the communities to find gaps in preparedness planning.  The health departments should provide resources and coordinate efforts between health care systems and community organizations (such as schools, daycares, etc.) to integrate preparedness planning into the community.  Structural changes, training changes, and creating stockpiles for hospitals or community organizations are not financially feasible for the local health department to undertake; however, the local health department should act as a resource and support those institutions taking these measures as part of their preparedness plans.  This support includes helping to write plans for structural changes, training materials, and creating stockpiles. 
Childcare center directors and childcare center attendees have needs more specific than community-wide needs. The health department can address these needs by providing information on emergency preparedness supply kits for the childcare center.  This information should include how much food, water should be stored for each child, and how much should be stored.  The health department should also provide information and coordination on alternative sheltering plans if the childcare center should be evacuated.  The health department can offer first aid and CPR classes to childcare center staff.   The health department can provide information, help coordinate, and help develop a communication plan between the childcare center directors and the children’s caregivers.  This plan should help to reach the parents and children about any closures, risks, emerging infectious diseases, or if children had to be evacuated and their new locations.   The communication plan should include communication between the childcare centers and the health department to alert the health department to any issues that may be of public health significance or develop into an emergency, such as disease spread, within the childcare center. 
The health department can provide similar information on emergency supply kits to school staff and students.  Other information the health department can provide to school staff and students include preparedness education, school closure recommendations, CPR and first aid training for the staff, alternative sheltering opportunities, evacuation plan recommendations and drill evacuation recommendations, specialized pediatric emergency care classes for school nurses, mental health resources, and stress coping mechanism resources.  The health department can help coordinate and develop a communication plan between school staff, students, and caregivers on school closures, risks, or possible emergencies.  The communication plan should include communication means between the health department and schools to report on possible public health emergencies that may emerge.  The health department can also provide supplies and coordinate alternative sheltering possibilities if the schools are evacuated. The health department should also support evacuation planning, practicing, and transportation needs.
When constructing preparedness plans, the unique needs and features of the maternal and pediatric populations cannot be forgotten.  Communities, providers, individuals, and hospitals all must plan for this vulnerable population or risk adverse outcomes such as mental illness, injury, illness, mortality, and morbidity.  Although children and pregnant women represent a small percentage of the population, they are the future of the country, and neglecting them in times of emergency can be damaging to their progression and recovery after a public health emergency.  These affects are important for local health departments and increased planning is required to accommodate mothers, pregnant women, neonates, infants, and children in preparedness activities. 
Table 1: Findings 
	Need
	Who can address need
	Health Department Role

	
	
	Information/ Classes
	Supplies
	Coordination
	Communication plan
	Support
and development

	Pregnant Women

	Access to prenatal and medical care
	Self/health department/doctor
	X
	
	X
	
	

	Awareness of locations to access medical and prenatal care
	Self/health department/doctor
	X
	
	
	X
	

	Transportation to established health sites
	Self/health department
	X
	
	X
	
	

	Personal emergency supply kit
	Self/health department/doctor/
prenatal educators
	X
	
	
	
	

	Emergency birth plan
	Self/health department/doctor/
Prenatal educator
	X
	
	
	
	

	Emergency birth kit
	Self/health department/doctor/
Prenatal educator
	X
	
	
	
	

	Knowledge of basic delivery
	Self/health department/doctor/
Prenatal educator
	X
	
	
	
	

	Shelters and awareness of  (
Table 1: Findings continued 
)shelter locations
	Health department
	X
	
	X
	
	

	Mental health services
	Health department/doctor
	X
	
	X
	
	

	Stress coping mechanisms
	Self/health department/doctor/
Prenatal educator
	X
	
	
	
	

	Immunizations/
vaccines
	Self/doctor/health department
	X
	X
	X
	X
	

	Social support networks
	Self
	X
	
	
	
	

	Infants

	Diapers
	Caregiver/health department
	
	X
	
	
	

	Formula and clean water to prepare formula
	Caregiver/health department
	
	X
	
	
	

	Appropriately sized stockpiled medical equipment
	Pediatric health professionals/hospitals
	
	
	
	
	

	Safe sleeping places
	Caregiver/health department
	
	X
	
	
	

	Immunizations/
vaccines
	Caregiver/doctor/health department
	X
	X
	X
	X
	

	Personal emergency supply kit
	Caregiver/doctor/health department
	X
	
	
	
	

	Pediatrics

	Personal emergency supply kit
	Caregiver/doctor/
health department
	X
	
	
	
	

	Appropriately sized stockpiled medical supplies
	Pediatric health professionals/
hospitals
	
	
	
	
	

	Immunizations/
vaccines
	Caregiver/doctor/
health department
	X
	X
	X
	X
	

	Mental health services
	Doctor/health department
	X
	
	X
	
	

	Special needs pediatrics

	Personal emergency supply kit
	Caregiver/doctor/
health department
	X
	
	
	
	

	Extra medication or necessary medical supplies to accommodate  (
Table 1: Findings continued 
)special need
	Caregiver/health department
	X
	X
	X
	
	

	Knowledge to manage special needs during low resource emergencies
	Caregiver/doctors/ health department
	X
	
	
	
	

	Shelters that can accommodate need and awareness of these shelter locations
	health department
	X
	X
	
	X
	

	Pediatric Health Professionals

	Personal emergency supply kit
	Self/health department
	X
	
	
	
	

	General knowledge of possible emergency hazards in area and emerging infectious disease
	Self/administration/health department/
continuing education classes
	X
	
	
	X
	

	Role in workplace preparedness plan
	Administration
	
	
	
	
	

	Cross-training to different populations or specialties
	Administration/
continuing education classes
	
	
	
	
	

	Hospital staff

	Surge capacity planning
	Administration
	
	
	
	
	

	Transportation and surge cooperative agreements with surrounding hospitals
	Administration/
health department
	X
	X
	X
	
	

	Stockpile of emergency supplies with various pediatric sizes
	Administration/
health department
	
	X
	
	
	X

	Back up electrical support
	Administration
	
	
	
	
	

	Evacuation plans
	Administration/
health department
	X
	
	
	
	

	Supplies to aid in evacuation
	Administration/
health department
	
	X
	X
	
	

	Cross-training  (
Table 1: Findings continued 
)and emergency preparedness training
	Administration/
continuing education classes
	
	
	
	
	X

	Staffing increase plans
	Administration
	
	
	
	
	

	Specific duties/roles in incident command system
	Administration/
health department
	X
	
	
	
	X

	Practice drills
	Administration
	
	
	
	
	

	Patient identification cards/paper medical files for all patients
	Administration
	
	
	
	
	

	Epidemic/pandemic response plan
	Administration/
health department
	X
	
	X
	
	X

	Communication plan for staffing changes, sheltering, response efforts
	Administration/
health department
	X
	
	X
	X
	X

	Rapid credentialing protocols
	Administration/
health department/local government
	X
	
	X
	
	X

	Hospital structural changes
	Administration/health department
	
	
	
	
	X

	Communities

	Cooperative agreements among all governing bodies (local, state, etc)
	Health department/local government
	
	
	X
	
	X

	Deployable volunteer health professionals with specific maternal and child health knowledge
	Health Department
	X
	
	X
	X
	

	Communication plan for school closures, evacuation, sheltering, etc.
	Health department/local government/news outlets
	X
	
	X
	X
	

	Personal preparedness education
	Health department
	X
	
	
	
	

	Supply stockpile  (
Table 1: Findings continued 
)for children and mothers
	Community organizations/health department
	X
	
	
	
	X

	Childcare center directors and childcare center attendees

	Emergency preparedness supply kits including 48 hour supply of food and water for each child
	Director/health department
	X
	
	
	
	

	Written evacuation plan
	Director
	
	
	
	
	

	Practice evacuation plans
	Director
	
	
	
	
	

	Alternative sheltering plan
	Director/health department
	X
	
	X
	
	

	Written medical and contact information for each child
	Director
	
	
	
	
	

	First aid and CPR training
	Director/health department
	X
	
	
	
	

	Communication plan with parents and children
	Director/health department
	X
	
	X
	
	X

	

	Emergency supply kits
	Administration/
health department
	X
	
	
	
	

	Preparedness education
	Administration/
health department
	X
	
	
	
	

	Communication plans with students and parents for closures or alerts
	Administration/
health department/local news outlets
	X
	
	
	X
	X

	Staff emergency training including CPR and first aid
	Administration/
health department
	X
	
	
	
	

	Transportation
	Administration/
health department
	
	
	
	X
	

	Alternative sheltering
	Administration/ health department
	X
	X
	X
	
	

	Mechanisms to track student movement and to release student to proper guardian
	Administration
	
	
	
	
	

	Paper student emergency  (
Table 1: Findings continued 
)contact information, health plans, name tags, medication lists
	Administration/
teachers
	
	
	
	
	

	Evacuation plan
	Administration/
health department
	X
	
	
	
	X

	Evacuation drills
	Administration
/health department
	X
	
	
	X
	

	Specialized pediatric emergency care for school nurses
	Administration/
health department
	X
	
	
	
	

	Mental health services
	Administration/
health department
	X
	
	
	
	

	Coping mechanisms techniques
	Administration/
health department
	X
	
	
	
	



[bookmark: _Toc373915883]limitations
There are several limitations in the literature. There is a general lack of the inclusion of the maternal and child health population in emergency preparedness research. The biggest limitation is the lack of research on whether preparedness activities lead to improved maternal child health outcomes after a public health emergency. Some of the literature attempted to quantify preparedness by asking questions about preparedness activities and attitudes; however, these studies did not take the next step and translate if there were better outcomes for those who participated in these activities versus those who did not (Orlando, et al. 2010) (Olympia, Brady, et al. 2010) (Link-Gelles, et al. 2012) (K. Kubicek, M. Ramirez and M. Limbos, et al. 2008) (J. Horney, M. Zotti, et al. 2012) (Horney, Davis, et al. 2013) (Goodhue, et al. 2012) (Elgie, et al. 2010).  Although influenza research is more comprehensive in terms of before-and-after results, the effectiveness of non-pharmaceutical interventions needs to be assessed in greater detail (Agolory, et al. 2013) (Fieldston, et al. 2012) (Filice, et al. 2013) (Richards, et al. 2013) (Wheeler, Erhart and Jegn, Effect of School Closure on the Incidence of Influenza Among School-Age Children in Arizona 2010).  The literature should address how preparedness affects outcomes for this population; thus, making preparedness activities more persuasive and important to organizations.  
Another limitation is cohesion of recommendations.  Although several authors adopted their recommendations or preparedness plans from government agencies, like FEMA or the CDC, there were few cited publications specific to maternal child health (Giarratano, et al. 2010) (Giarratano, et al. 2010) (Orlando, et al. 2010) (Ewing, Buchholtz and Rotanz 2008) (Schultz, Pouletsos and Combs 2008) (Baker, Baker and Flagg 2012) (Baker and Cormier 2013) (Wheeler, Erhart and Jegn, Effect of School Closure on the Incidence of Influenza Among School-Age Children in Arizona 2010) (Horney, Davis, et al. 2013).  In addition, there was a lack of consistency among the literature of the documents cited, suggesting that no government-produced document addresses all the public health emergency preparedness needs for the maternal and child population.  It also suggests that existing documentation is not disseminated well, meaning that different organizations, hospitals, and providers may be following different recommendations.  This creates a lack of continuity when it comes to preparedness planning.	
There are several limitations for the local health department in emergency preparedness planning for mothers and children.  One of the largest limitations is funding for these activities and supplies.  Creating classes and educational campaigns for every topic may not be financially possible, especially on a local health department budget.  The health department should still try to provide information on inexpensive outlets such as existing websites or as part of existing campaigns.  
There are also some needs, as identified in Table 1, which cannot be addressed by the health department.  Other sources or professionals should address these needs. 

[bookmark: _Toc373915884] Public Health Significance 
Maternal and child health emergency preparedness has serious public health significance.  Since this population is often overlooked or minimally considered, they have heightened vulnerability in a public health emergency.  With extreme weather, bioterrorism threats, pandemic and epidemic possibilities, public health emergencies could easily occur in any community.  Preparing for these possibilities is the best way to prevent negative outcomes. 
Because the local health department is responsible for the health of its residents, the health of this population should be considered for comprehensive emergency preparedness planning.  The local health department can play an important role in addressing the needs of this population before and during a public health emergency.  The local health department could contribute to positive outcomes for mothers and children after emergencies; thus, increasing the health of this population.  By following recommendations presented in this essay as discovered in the literature, local health departments and public health professionals can better prepare mothers and children for public health emergencies.  
[bookmark: _Toc373915885] Future Research
In general, more research should be conducted on maternal child health and preparedness activities. A proposed longitudinal study could be to assess preparedness before emergencies and the results of the preparedness efforts on maternal child health outcomes.  Although this type of study would be difficult to conduct since emergencies are not easy to predict, it is important to better understand maternal child health in emergencies. 
The use of childbirth educators as mechanisms for delivering preparedness training needs to be assessed.  Investigating the populations who are seeking childbirth classes and examining who would follow the recommendations could be completed with more research.  Further research could also help develop training tools for childbirth educators and providers. 
There is room in the literature for a maternal and child health preparedness educational intervention for providers, community organizations, and/or new or expecting mothers.  If such an intervention occurred, process and outcome evaluations should be assessed to determine the success of education on maternal and child health preparedness.  This intervention could include preparedness information sessions, instructions or distribution of emergency preparedness kits and birth kits, and/or provider training for pediatric considerations in emergencies.  Such a study could help identify the best way to increase maternal and child health preparedness for the population and what areas that need focus to increase maternal and child health outcomes during a public health emergency. 
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