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Development of an Educational Package Regarding Reproductive Environmental 

Health for Nurses and Patients 

The average person is unknowingly exposed to many potentially harmful indoor 

air and outdoor pollutants.  In the past 30 years, there has been a surge in exposure to 

toxic environmental chemicals (P. M. Sutton, Giudice, & Woodruff, 2016). The pregnant 

population and newborns are especially susceptible to the harmful effects of exposure to 

these toxins. Research continues to show a disproportionate exposure rate and adverse 

effects on the reproductive health of vulnerable populations and underserved women 

(A.C.O.G, 2013).  Some of these adverse effects include infertility, an increase of 

stillbirths, congenital anomalies, low birth weights, and preterm births (A.C.O.G., 2013). 

According to one study, exposures during pregnancy and breastfeeding are a threat to 

healthy human development, especially if it occurs during vulnerable times in fetal 

development (Di Renzo et al., 2015). Exposures to pollutants, such as pesticides, toluene, 

lead ozone, nitrogen dioxide, phthalates, and cigarettes smoke are also pervasive in all 

aspects of the patient lives.  These chemicals can cross the placenta and  accumulate in 

the fetus resulting in a higher fetal exposure than maternal exposure.  Some of these 

exposures can be linked to health conditions that can cross over to the next generation 

(ACOG, 2013). 

 Because prenatal fetal growth and preterm delivery have been a leading cause of  

infant mortality worldwide and there is increased amount literature leading  to 

environmental indoor pollutants  exposure  having  a significant impact on the health of 

the mother and the fetus, maintaining a healthy environment is central to improving the 

outcomes of the unborn fetus and the mother (Eskenazi et al., 2013).  Pregnant women 
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spend most of their time at home, work, or school.  In some of these environments, the 

expectant mother can be exposed to a number of different indoor air pollutants. Some of 

these elements come from household cleaning products, solid fuels used for heating and 

cooking, formaldehyde, personal care products like perfume and makeup, and the biggest 

pollutant; cigarette smoke. (Di Renzo et al., 2015) Indoor air contaminants are found to 

be much higher indoors than outdoors. Higher indoor air contaminants concentrations 

mean the patients have higher health risk.  

Healthcare professionals should address health problems related to the 

environment to prevent problems that may affect the pregnancy outcomes. If clinicians 

lack awareness and knowledge regarding environmental air pollutants, the issue will not 

be discussed with obstetrical patients or with gynecology patients in the preconception 

period. 

There are a number of indoor air pollutants that impact  pregnant patients and 

their developing fetus. These pollutants can affect the unborn fetus immune development 

during the pregnancy and the early postpartum period, which could lead to a host of 

diseases that could impact the childhood into adult hood. Asthma ,allergies, and immune 

deficiency as well as some neurodevelopment could occur before birth (Hertz-Picciotto et 

al., 2008). In addition, certain exposure to these pollutants in the prenatal patient has been 

linked to increased risk of childhood cancer and can also cross the placenta and put the 

fetus at risk. (A.C.O.G, 2013) As the reproductive process involves the construction of 

new cells, these chemicals can disrupt processes involving low birth weight and 

neurocognitive development. (Vafeiadi et al., 2014). 

      Volatile Organic compounds (VOC’s) are present in the form of organic solvents. 
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These compounds are emitted from certain solids and liquids into the air from a wide 

variety of products in the home. Concentration of VOC’ is consistently higher indoors 

than outdoors (Ghosh, Wilhelm, & Ritz, 2013).  VOCs are a prominent component of 

many products used in the kitchen, bedroom, and bathroom. VOCs are compounds which 

can change effortlessly into gas (Adgate et al., 2004).  Hexane, ethylbenzene, o-xylene, 

D-Limonene, formaldehyde, acetone, propanol and hexanal are found in products created 

for household use, personal use and even office space (Kotzias, 2005). The National 

Institute of Environmental Health Sciences (NIEHS) reports that these compounds are 

small and able to disrupt the endocrine system by mimicry of the hormonal system thus  

disrupting biological processes, including male reproductive and immune system 

processes. (National Institute of Environmental Health Sciences, 2010).   

Formaldehyde is another pollutant found in the homes of the patients (Amiri et 

al., 2015). This pollutant is a colorless strong smelling chemical that is vaporized from 

products in a room temperature, a process called off gassing.  These chemicals were 

found in newly purchased furniture, materials used for house renovations, new carpets 

adhesives, flooring finishing, paints, and certain cosmetics and hair products (Ghosh et 

al., 2013).  Exposure to formaldehyde may result in small biparietal diameter during the 

second trimester, which may lead to preterm birth, low birth weight, as well as possible 

congenital malformation (Amiri et al., 2015). This pollutant can also affect the fetus 

development. (Hertz-Picciotto et al., 2008)  

One important source of indoor pollutants and the most widely studied is 

environmental tobacco smoke (ETS) (Kadir et al., 2010; Nieuwenhuijsen, Dadvand, 

Grellier, Martinez, & Vrijheid, 2013). Tobacco smoke is known to be composed of more 
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than three thousand different chemical compounds (Kadir et al., 2010). Exposure to ETS 

in the pregnant women has been associated with reduction in mean birth weights, 

increased risk of low birth weight, increased problems with the placenta, significant risk 

of stillbirth and increased congenital anomalies (Nieuwenhuijsen et al., 2013). Tobacco 

smoke has also been implicated in the cause of brain and central nervous system tumors. 

Another source of indoor air pollutants are the household cleaning products, like 

window cleaner and bleach that if mixed with other cleaners like disinfectants, the 

combination produces a toxic gas that if inhaled puts the regular user at risk, much more 

so in the pregnant woman (Kay, 2012).   Because these products frequently change 

packaging, and instructions for use vary from product to product, it makes it very difficult 

for users to determine how to safely use products.  Most of these products contain 

formaldehyde, acetone, ethyl alcohol, butane, p-dichlorobenzene, and chloroform that are 

known to cause hormonal abnormalities, reproductive problems and birth defects 

(A.C.O.G, 2013; De Coster & van Larebeke, 2012). When  used these items can be 

volatile and release chemicals in the environment.  Through inhalation these chemicals 

get mixed into the bloodstream.  Although, the mechanism of action is not clear, some 

studies show that the chemicals interfere with some physiological pathways, for example 

they may  alter levels of hormones and cause birth defects (Kelly et al., 2012) or   change 

the oxygenation process in the placenta, and result in low birthweight or premature birth 

(Kannan, Misra, Dvonch, & Krishnakumar, 2006).  

Personal care products are another source of air pollutants found in the home, 

such as  perfume and body sprays, nail polish, hair products and cosmetics, which contain 

VOC’s (Wolff, Buckley, Engel, McConnell, & Barr, 2017). New furniture and carpets 



13 
 

can be another source of indoor pollutants.  Many manufacturers use formaldehyde in the 

production of these products (Amiri et al., 2015). As a result, “off-gassing” occurs, 

exposing pregnant women to formaldehyde, which can cross into the placenta (Pope, 

Mishra, Thompson, Siddiqui, et al., 2010). In the sensitive pregnant populations, 

formaldehyde has been found to be associated with congenital malformation and 

premature births (Duong, Steinmaus, McHale, Vaughan, & Zhang, 2011). 

The vulnerable population of women and children are exposed to indoor 

pollutants in the home, school, workplace, and neighborhood each year.  Despite the U.S. 

having the most advanced technology for maternity and prenatal health, adverse 

outcomes do not seem to be improving; preterm deliveries, fetal growth retardation, low 

birth weights, and numerous congenital abnormalities are still occurring (A.C.O.G, 

2013). Environmental and indoor pollutants have been identified as playing a significant 

role in the health and wellbeing of pregnant women, unborn fetuses and newborns 

(Nieuwenhuijsen et al., 2013).  Because exposure to indoor air pollutants has a 

noteworthy effect on fetal development during early development, it is important to 

educate the patient on the dangers of such pollutants before pregnancy as the damage can 

already be done by the time a woman knows she is pregnant and seeks prenatal care 

(Sutton, Stotland, & Miller, 2012). Pregnant women and those planning to become 

pregnant may not be aware of potential adverse effects to the wellbeing of a fetus if 

exposed to indoor air pollutants or may be knowledgeable but not aware of how to reduce 

exposure.  

Looking at some of the current practices and attitudes of pregnant women around 

chemical exposures, one common practice is that pregnant women think if their doctor or 
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nurse doesn’t explicitly tell them to avoid something it’s probably safe.  Most expectant 

patients know about the problems with smoking during pregnancy or being around 

second hand smoke. Very few patients are aware of potential harm caused by certain 

chemicals from products in the environment, such as household cleaning products and 

personal care items. There are many pregnant women that don’t have access to basic 

information on how to protect themselves and their unborn child form exposures to toxic 

chemicals.  One practice that is very common among pregnant women is that all products 

are safe if they are on the shelf and sold to consumers.  One practice that was very 

consistent with pregnant women is making sure some type of fragrance spray, candle, or 

fragrance burner was utilized to make the house smell good.  Another common practice is 

remodeling, renovations, painting and purchasing new baby furniture.  Pregnant patients 

are unaware of the health effects on the newborn and fetus when exposed to certain 

chemicals.      

Providers could play a critical role is providing education to pregnant patients and 

identifying those who might be at increased risk for exposure to toxic chemicals. Some of 

the providers may lack knowledge about specific exposure risk and how to advise them 

on reducing exposures and obtaining an environmental assessment 

PICO Question 

The last few years have seen an increased focus on environmental toxin exposure 

and reproductive health (A.C.O.G, 2013).  The clinical question for this project was to 

determine how nurses can help pregnant women decrease exposure to indoor pollutants. 

This project assessed the educational needs, attitudes, and common practices of pregnant 

women and developed an indoor environmental assessment tool and educational tool for 
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use by reproductive professionals for use with pregnant patients. 

Can I develop an educational package (intervention) to 1) encourage healthcare 

providers (population A) to assess indoor air exposure (clinical problem) in clinics AND 

2) increase pregnant women’s (population B) awareness toward household activities that 

escalate exposure to indoor air pollutants (outcome)?  

Purpose 

 The purpose of this project is to reduce pregnant and postpartum women’s 

exposure to indoor air pollutants.  

Objectives 

• To develop an assessment tool that identifies common behaviors, attitudes and 

practices that expose pregnant women to indoor air pollutants to be utilized by the 

healthcare providers.  

• To develop an educational tool for pregnant women to influence changes in 

behaviors and reduce exposure to harmful indoor air chemicals.  

Conceptual Framework 

The theory of planned behavior, proposed by Icek Ajzen in 1991, states that 

behavior can be determined by intentions which are influenced by attitudes toward a 

particular behavior, subjective norms, and perceived behavioral control  (Figure 1).   The 

theory of reasoned action serves as a useful model because it can assess whether 

“pregnant patients” behavior of intention to reduce indoor air pollutants’ can be 

influenced by attitude, general knowledge, and specific practices. When making choices 

about certain products that expose the patient to pollutants, will the knowledge of what 

they know about the chemical influence the behavior change. Will they be influenced by 
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outside sources family or friends?   If the patient determines that making the changes is in 

the best interest of her unborn fetus or infants well being the intention to change behavior 

is most likely to happen. The patient’s belief will be influenced by what others think 

about making these needed changes. Together the patient will use their own beliefs and 

the opinions of others, “family”, prior to changing behavior.  By examining pregnant 

patient’s attitudes and knowledge of indoor pollutants and the healthcare professionals 

are able to promote a change in the behavior of the patients. The information can then be 

used to develop an assessment tool and a educational tool for use by reproductive 

healthcare workers in identifying and educating pregnant patient about the effects of 

indoor air pollutants  (Figurer 2). 
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Literature Review 

A literature search was conducted using PubMed, Ebsco, CINHAL, and OVID 

databases.  The search terms used were indoor air pollutants, environmental toxins, 

reproduction health, environmental exposure, congenital abnormalities, stillbirths, 

pregnancy, vulnerable population and birth weight.  The types of studies included meta-

analysis, cohort studies, and qualitative studies.  

There are numerous studies that have examined the effects of outdoor air 

pollution on birth outcomes.  There has been very little attention around environmental 

health and the effects of residential indoor air quality and its relationship to pregnancy 

outcomes. Indoor air quality is not only impacted by intrusion of  outdoor pollutants but 

also by the indoor sources  such as off gassing of chemicals from household cleaners, 

personal items, new furniture, and paints (Ghosh et al., 2013). 

Woodruff (2010) found that nearly every woman in the United States was 

exposed to at least 43 different toxins during their pregnancy, and some of those included 

substances  can cross the placenta, like methyl mercury, volatile organic compounds 
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(VOC’s) compounds, (ETS) environmental second hand smoke which  can accumulate in 

the fetus resulting in higher exposure. The exposure of these chemicals has been 

considered in relation to reproductive health and has had effects of developmental 

interruptions in fetuses. Neurodevelopment defects, lower birth weight, preterm birth; 

congenital malformations and kidney damage were among the assaults mentioned for the 

fetus that had been exposed to these chemicals (Vrijheid, Casas, Gascon, Valvi, & 

Nieuwenhuijsen, 2016).            

A study done in India looked at the relationship between household use of 

cooking fuels such as liquid petroleum, gas, electricity, and, kerosene and the risk of 

stillbirth.  The results of the study showed that women that cooked with firewood or 

kerosene were more likely to deliver a stillborn than the pregnant patients that cooked 

with electricity.  Conclusion was that 12% of the stillbirths in India could be prevented if 

patients had access to clean cooking fuel such as electricity (Lakshmi et al., 2013). 

Maternal asthma and air pollutants have been looked at independently when 

associated with preeclampsia.  A comprehensive study looked at the relationship of air 

pollution exposure and preeclampsia among women with or without asthma in the United 

States. They found that preeclampsia is more common in women with asthma.(Mendola 

et al., 2016)  

The increasing awareness of air pollutants has shown alarming contribution to 

adverse healthcare outcomes.  Backes, Nelin, Gorr, and Wold (2013) in a mini review 

summary studied harmful effects of air pollution and its effects on the developing fetus 

and infant. The developing fetus is very vulnerable to toxic substances that disrupt the 

efficiency of placental functions. Placental dysfunctions and intrauterine growth 
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restrictions (IUGR) are associated with a higher incidence of low birth weights and 

premature delivery. The summary of the review of literature finding was consistent with 

the growing body of knowledge. When the fetus and or newborn is exposed to air 

pollutions even in small amounts, it can alter the placenta development and can 

dramatically influence fetal growth and development.  

Barksdale et al. (2016) studied the exposure assessments tools for measuring 

volatile organic compounds (VOC). These different measuring techniques such as 

environmental sampling, biomarkers, questionnaires, and observations all have 

disadvantages and advantages. The study identified that exposure assessments studies can 

be challenging and they could also be done using a variety of methods. It was noted that 

only  interview  questions and observation data can identify  the likely source of 

exposures to these chemicals (Boyle et al., 2016). 

Dodson et al. (2012) discussed the need to raise concerns about endocrine 

disruption and asthma resulting from exposure to chemicals in consumer products. The 

need is for better labeling of chemicals that are in products and testing these products for 

chemicals that may be harmful.  The objective to the study was to analytically quantify 

endocrine disruptors and asthma related chemicals in a range of cosmetics, personal care 

products, cleaners, sunscreens and vinyl products. The method utilized was to select 213 

products that represented 50 product types. They then tested 42 composited samples of 

high-market-share products, and then they tested 43 alternative products that were 

identified as products that had limited chemical compounds and were selected because 

their labels indicated that they might be free of the chemicals of concern. They found  

fifty-five compounds in these products indicating a wide range of exposure from common 
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products. The chemicals came from vinyl products, fragranced products (e.g., perfume, 

air fresheners, and dryer sheets) and from sunscreens. Many chemicals that were detected 

where not in the product labels. There were 66 chemicals indentified as endocrine 

disruptors and asthma associated chemicals. The highest number of 

compounds/chemicals detected was in fragranced products. Disclosure of product 

ingredients would enable researchers to identify exposures for study and risk evaluation 

and allow consumers to make decisions with their personal values (Dodson et al., 2012). 
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I. The Journal of Obstetrical, Gynecologic, & Neonatal Nursing 

 

 

A. Journal Scope 

The Journal Of Obstetrical, Gynecologic, &  Neonatal Nursing is a peer-reviewed  

journal, that reflects practice, research, policies , opinions, and trends in the care of 

women, childbearing families, and newborns. 

 

B. Journal Aim  

The journal presents the scholarship that is the driving force behind nursing practice. 
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Title: Development of Assessment and Educational Tool on Indoor Air Pollutants for 

Use With Pregnant Women 
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Abstract 

Objectives: To identify common behaviors, attitudes, and practices that expose pregnant 

women to indoor air pollutants. Design: A mixed method study was conducted. Setting:  

Data was collected from the South Georgia Outpatient Obstetrical Practice. Participants: 

Prenatal low-risk OB antepartum/ postpartum patients. Methods:  Participants were 

selected through convenience sampling method and from the preliminary study that had 

measured the level of indoor air pollutants in the home. The participants completed a 

phone interview that asked 12 open-ended questions, which addressed the patient’s 

knowledge, practice and attitudes/behaviors about indoor air pollutants and their sources. 

Results: Twenty pregnant women were interviewed. 70%  had no knowledge of all the 

products used in the home that increases the indoor air pollutants. 50% of the patients 

stated that they did not know what chemicals are safe to use. 85% of the patients used 

some types of air fresheners or sprays in the home to prevent odors. 45% of the patient 

used candles and candle burners. The sources of pollutants were personal items, such as 

hair sprays, perfumes, nail polish and house cleaning supplies such as bleach detergents 

and dryer sheets. 65% purchased baby furniture or painted and installed new carpet in the 

newborns nursery during pregnancy. Conclusion: Pregnant women have very little 

knowledge about the exposure to indoor air pollutants and how it may impact the 

pregnancy outcomes.  They are also unaware of practices to reduce the level of pollutants 

in the home.  

Key Words  

Indoor air pollutants, environmental toxins, reproduction health, environmental exposure, 

congenital abnormalities, stillbirths, pregnancy. 
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Précis: Pregnant women lack the knowledge pertaining to indoor air pollutants that could 

impact the pregnancy. Prenatal and postpartum patients need to be assessed for the  type 

of chemical they are exposed  to in the home and how to reduce their exposures.  

 

Callouts:   

 Exposure to indoor air pollutants has noteworthy effect on fetal development. 

 The obstacles healthcare professionals encounter include the inability to find tools 

that can communicate ways to reduce or avoid exposures during the pregnancy. 

 Development of an assessment and educational tool can be used by health care 

providers to assess and educate pregnant and postpartum patient on how to reduce 

to unsafe indoor air pollutants. 
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Introduction 

Identifying the source of these indoor air pollutants is an important first step in the 

fight to reduce the harmful effects of these exposures. Once the source has been 

identified, steps need to be taken to educate pregnant clients to remove or reduce their 

exposure to the pollutants (P. Sutton et al., 2012).  It is very important for health care 

providers to become knowledgeable about toxic indoor air pollutants (American Lung 

Association, 1994).  The obstacles healthcare professionals encounter include the 

inability to find tools with which to identify risks and exposures, tools that can 

communicate ways to reduce or avoid exposures and evidence based guidelines with 

which to counsel (Stotland et al., 2014).   With the emergence of new chemicals entering 

the environment so frequently and lack of regulations to limit this process, it is important 

to educate the patient on how to assess what is safe to use and what is not safe (A.C.O.G, 

2013; P. Sutton et al., 2012) .  Additional time must be spent in office visits on 

addressing what should be done to reduce the exposures to indoor air pollutants and how 

to deal with the outcomes of exposure to these pollutants. 

Healthcare professionals should address health problems related to the 

environment to prevent problems that may affect the pregnancy outcomes. If clinicians 

lack awareness and knowledge regarding environmental air pollutants, the issue will not 

be discussed with obstetrical patients or with gynecology patients in the preconception 

period.   

There are a number of indoor air pollutants that impact pregnant clients and their 

developing fetus. These pollutants can cross the placenta and affect the unborn fetus 

immune development during the pregnancy and the early postpartum period, which could 
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lead to a host of diseases that could impact the childhood into adult hood. Asthma, 

allergies, and immune deficiency as well as some neurodevelopment disorders could 

occur (Hertz-Picciotto et al., 2008). In addition, certain exposure to these pollutants in the 

prenatal patient has been linked to increased risk of childhood cancer (A.C.O.G, 2013). 

As the reproductive process involves the construction of new cells, these chemicals can 

disrupt placental oxygenation and processes involving low birth weight and 

neurocognitive development. (Vafeiadi et al., 2014). The National Institute of 

Environmental Health Sciences (NIEHS) reports that environmental pollutants are small 

and able to disrupt the endocrine system by mimicry of the hormonal system thus  

disrupting biological processes, including male reproductive and immune system 

processes (National Institute of Environmental Health Sciences, 2010).   

Volatile organic compounds (VOC’s) are present in the form of organic solvents. 

These compounds are emitted from certain solids and liquids into the air in room 

temperature from wide variety of products in the home. VOCs are compounds, which can 

change effortlessly into gas (Adgate et al., 2004).  Concentration of VOC’ is consistently 

higher indoors than outdoors (Ghosh et al., 2013).  Formaldehyde is another pollutant 

found in the homes (Amiri et al., 2015). This pollutant is a colorless strong smelling 

chemical that is vaporized from products in a room temperature.   

VOCs were found in newly purchased furniture, materials used for house 

renovations, new carpets adhesives, flooring finishing, paints, and certain cosmetics and 

hair products (Ghosh et al., 2013).  VOCs are a prominent component of many products 

used in the kitchen, bedroom, and bathroom. Hexane, ethylbenzene, o-xylene, D-

Limonene, formaldehyde, acetone, propanol and hexanal are some examples of VOCs 
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which can be found in building materials and  household and personal care products 

(Kotzias, 2005). Exposure to formaldehyde may result in small biparietal diameter during 

the second trimester, which may lead to preterm birth, low birth weight, as well as 

possible congenital malformation (Amiri et al., 2015). This pollutant can also affect the 

fetus development (Hertz-Picciotto et al., 2008). Another source of indoor air pollutants 

are the household cleaning products, like window cleaner and bleach that if mixed with 

other cleaners like disinfectant, the combination produces a toxic gas that if inhaled puts 

the regular user at risk, much more so in the pregnant woman (Kay, 2012).   Because 

these products frequently change packaging, and instructions for use vary from product to 

product, it  is very difficult for users to determine how to safely use products.  Most of 

these products contain formaldehyde, acetone, ethyl alcohol, butane, p-dichlorobenzene, 

and chloroform that are known to cause hormonal abnormalities, reproductive problems 

and birth defects (A.C.O.G, 2013; De Coster & van Larebeke, 2012). When these items 

are used, they can be volatile and release chemicals in the environment.  Through 

inhalation these chemicals get mixed into the bloodstream.  Although, the mechanism of 

action is not clear, some studies show that the chemicals interfere with some 

physiological pathways, for example they may  alter levels of hormones and cause birth 

defects (Kelly et al., 2012) or  change the oxygenation process in the placenta, and result 

in low birthweight or premature birth (Kannan et al., 2006).  

Personal care products are another source of air pollutants found in the home; 

perfume and body sprays, nail polish, hair products and cosmetics contain VOC’s (Wolff 

et al., 2017). New furniture and carpets can be another source of indoor pollutants.  Many 

manufacturers use formaldehyde in the production of these products (Amiri et al., 2015). 
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As a result, “off-gassing” occurs, exposing pregnant women to formaldehyde, which can 

cross into the placenta (Pope, Mishra, Thompson, Siddiqui, et al., 2010). Formaldehyde 

has been found to be associated with congenital malformation and premature births 

(Duong et al., 2011). 

The vulnerable population of women and children are exposed to indoor 

pollutants in the home, school, workplace, and neighborhood each year.  Despite the U.S. 

having the most advanced technology for maternity and prenatal health, adverse 

outcomes do not seem to be improving;  preterm deliveries, fetal growth retardation, low 

birth weights, and numerous congenital abnormalities are still occurring (A.C.O.G, 

2013). Environmental and indoor pollutants have been identified as playing a significant 

role in the health and wellbeing of pregnant women, unborn fetuses and newborns 

(Nieuwenhuijsen et al., 2013).  Because exposure to indoor air pollutants has a 

noteworthy effect on fetal development during early development, it is important to 

educate the patient on the dangers of such pollutants before pregnancy as the damage can 

already be done by the time a woman knows she is pregnant and seeks prenatal care 

(Sutton, Stotland, & Miller, 2012). Pregnant women and those planning to become 

pregnant may not be aware of potential adverse effects to the wellbeing of a fetus if 

exposed to indoor air pollutants or may be knowledgeable but not aware of how to reduce 

exposure.  

Looking at some of the current practices and attitudes of pregnant women around 

chemical exposures, one common practice is that pregnant woman think, if their doctor or 

nurse doesn’t explicitly tell them to avoid something it’s probably safe.  Most expectant 

patients know about the problems with smoking during pregnancy or being around 
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second hand smoke. Very few patients are aware of potential harm caused by certain 

chemicals from products in the environment, such as household cleaning products and 

personal care items. There are many pregnant women that don’t have access to basic 

information on how to protect themselves and their unborn child form exposures to toxic 

chemicals.  One practice that is very common among pregnant women is that all products 

are safe if they are on the shelf and sold to consumers.  One practice that was very 

consistent with pregnant women is making sure some type of fragrance spray, candle, or 

fragrance burner was utilized to make the house smell good.  Another common practice is 

remodeling, renovations, painting and purchasing new baby furniture.  Pregnant patients 

are unaware of the health effects on the newborn and fetus when exposed to certain 

chemicals.      

       Providers could play a critical role is providing education to pregnant patients and 

identifying those who might be at increased risk for exposure to toxic chemicals. Some of 

the providers may lack knowledge about specific exposure risk and how to advise them 

on reducing exposures and obtaining an environmental assessment. The purpose of this 

project is to reduce pregnant and postpartum women’s exposure to indoor air pollutants.  

Methodology 

The project was initiated following approval from the University of Alabama in 

Huntsville (UAH) Institutional Review Board (IRB). The project was conducted in its 

entirety at three private Obstetrical Outpatient clinics owned by the same group located in 

Georgia.  This study was continuation of a preliminary study, conducted in Spring-Fall 

2016, to measure the indoor VOCS levels in pregnant women’s dwellings. In the 

preliminary study, indoor VOCs measured by passive monitors in 54 pregnant women’s 
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living room and bedroom.  From the group of participants who participated in the 

preliminary study, 20 women who had different levels of VOCs and agreed to participate 

in a phone interview were selected for this project.  

The inclusion criteria for the project were women who participated in the initial 

study that provided a measure of the levels of VOCs with results available at the time of 

interview, were postpartum/or breastfeeding, were at least 19 years old, were able to read 

and speak English and self-reported as a non-smoker.  Exclusion criteria included 

pregnant women less than 19 years old, had high-risk pregnancy, were alcohol or 

substance abusers, reported as a smoker, and does not read or write English.   

A questionnaire, which includes 12 open-ended questions (Table 1 & Attachment 

B), was developed to obtain the patient’s knowledge, attitude, and practices regarding 

exposure to indoor air pollutants.  Specific questions targeting selected exposures were 

drawn from the previous study results that measured certain chemical levels in the 

home.    The patients were asked specific questions to determine what they knew about 

environmental indoor air pollutants. Phone interviews were conducted December 20th, 

2016 through February 3, 2017.  Phone interviews were recorded and responses were 

documented verbatim. All patients were given a small incentive gift valued at ten dollars 

for participating in the interview. 

Data Analysis 

Statistical analysis was performed using the Statistical Package for the Social 

Sciences (SSPS) version 24.0.  Demographic data were  analyzed to describe sample 

characteristics such as age, marital status, race, employment status, education, family 

income and gestational age during the initial implementation of the project.  Data were 
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analyzed using descriptive analysis  of selected variables. The patient’s interview 

questions were analyzed using frequency distribution of common theme responses.  

 

Table 1. Indoor Air Pollutant Questionnaire 

1. Do you have any health issues in your family? 

2. Do you live with anybody that smokes in your home? Can you do 
anything to stop them from smoking in the home? 

 
3. There have been several indoor air pollutants identified in your 

home from the VOC and FA monitoring. What are some of the 

products you commonly use in your home? 

4. 4 

5.  
 

6. In your home? 

      4.    Do you know what products you use in your home that could   
             increase your exposure to chemicals? 

 

 

 
 

      5.  Are there any products that you use in your home that you think 

           are unsafe? 

6. When did you first start using products with chemicals in your 

home? How did learn about these products with chemicals? How 

did you know the products with chemicals where safe to use? 

 
7.  

8. prodcu 

7. Do you think that you could change the type of products you use in the home i.e. 

air fresheners, candles, house cleaners, and personal items to reduce your level of 

exposure to pollutants in your home? If no, why would you not make these 

changes? What would be the process for making these changes?  What would be 

some of the challenges you would face making these changes? 

 

8. Did you have any house renovations, purchase of new furniture, 

painting or recent move into a new home during your pregnancy?  

Did you know that these changes can increase your level of 

exposure to chemicals? 
 

9. These are a list of some indoor air pollutants found in your home. 

Are you aware of the names of any of these chemicals? 

10. Do you have house plants in your home? If no, why not? 

11. Do you open your windows, or doors to let fresh air in your home? 
If no, why not? 

12. Did you know that opening windows and having houseplants 

could reduce the level of indoor air pollutants in your home? 
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Results 

Demographics 

Table 2 depicts the demographic data of the sample. The sample consisted 

primarily of pregnant females that were 19 to 28 years of age (70%) of primarily 

Caucasian decent (55%).  A majority of the pregnant woman (50%) were unemployed.  

The education range of participants was more diverse with most participants having 

completed high school or GED (35%), having an Associate’s degree (20%), or having 

a Bachelor’s degree or higher (30%).  The family income level of the participants was 

very low; 60% had income levels of $30,000 or less annually.   Most the pregnant 

women (65%) were greater than thirty-eight weeks’ gestation during the beginning of 

the project. The family health issues reported during the interview were illnesses such 

as allergies (30%), asthma (15%), ADHD (5%), hypertension (10%), and other medical 

conditions (15%). Smoking continues to be a health issue among participants; 30% of 

the pregnant women stated they lived with a smoker and 33% of these smokers 

continued to smoke in the home even after  being asked to avoid smoking in the home. 

Table 3 addresses the patient’s knowledge level regarding the use of specific 

indoor air pollutants.  A majority the participants (50%) where aware of the increased 

exposure from cleaning products such as bleach, window cleaners and house cleaning 

items.  Only (25%) identified personal care items such as hair sprays, perfumes and nail 

polishes as a chemical that increased exposure levels. Less than (10%) had no knowledge 

of what products could expose them to increased levels on indoor air pollutants. 

Considering the level of pollutants in each individuals’ home, measured in the 

preliminary study, the participants were asked to list products that are used in the home 

that would correlate to these pollutants. As shown in Table 3 (85%) of participants used  
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Table 2. Demographics (N=20) 

Variable  n % 

Age  

18 to 25 years 10 50 

26 to 28 years 4 20 

              29 to 33 years 6 30 

Marital Status  

Married 8 40 

Single-divorced 2 10 

Single-never married 8 40 

Living with partner 2 10 

Race 

 

 

 

 

 

 

 

 

(N=20) 

Black/African American 6 30 

White/Caucasian 11 55 

Hispanic/Latino 2 10 

Other 

 

1 5 

 

 

 

 

 

 

 

 

Employment status 

 
Employed Full time 6 30 

Employed Part time 4 20 

Not-Employed 10 50 

Education Level  

 
High School or less 6 30 

GED 1 5 

Some College 2 10 

Two Year College Graduate 4 20 

Four Year College Graduate 5 25 

Post Graduate 1 5 

Other  1 5 

Family Income Level  

 
Less than $10,000 4 20 

$10,001-$20,000 6 30 

$20,001-$30,000 2 10 

$30,001-$40,000 3 15 

$40,001-$50,000 2 10 

Greater than $50,000 3 15 

Gestation Age  

 
35 weeks 1 5 

36 weeks 2 10 

37 weeks 4 20 

38 weeks  6 30 

Greater than 39 weeks 7 35 

Family Health issues  

 
Asthma 3 15 

Allergies 6 30 

ADHD 1 5 

Hypertension 2 10 

Medical  3 15 

Smoking issues  

 

 

Does anyone smoke in the 

family 

6 30 

Do they smoke inside 2 33.5 

They do not smoke inside        

home 

4 66.5 

Have you asked them not to 

smoke in the home? 

6 100 

You did other measures to 

stop them from smoking  

2 100 

previ

ous 

study, 

the 

meas

urem
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some type of air fresheners or sprays to make the home smell good, and 45% used 

candles and candle burners, which is linked to negative health problems such as increased 

allergic reactions and asthma (Dodson et al. (2012).  Most the pollutants used in the home 

by participants (100%) came from personal items such as hair sprays, perfumes and nail 

polish and house cleaning supplies such as bleach, detergents and dryer sheets. These 

pollutants have been linked to eye and skin irritation and can burn the throat or cause 

respiratory issues (Dodson et al. (2012). 

 

Regarding common practices and attitudes (Table 3), the participants identified 

only two products they felt to be unsafe to be used in the home. 70% stated only unsafe 

product used in the home are cleaning products and bug sprays.  When asked about 

Table 3. Distribution of common responses to questions addressing the knowledge level 

of pregnant women regarding indoor air pollutants 

Question Common responses  No

. 

% 

Do you know what 

products you use in your 
home that could increase 

your exposure to 

chemicals? 

(N=20) 

 

 

Cleaning products   such as bleach, Clorox, 

pine sol, pledge, window cleaners 

10 50 

Personal hair items, perfumes hair sprays 5 25 

Bug and ant sprays 3 15 

I don’t know what adds chemicals  2 10 

There have been several 

indoor air pollutants 
identified in your home 

from the VOC and FA 

monitoring. What are some 

of the products you 
commonly use in your 

home? 
(N= 20) 

Air Fresheners, Glade spray,     free breeze, 
spray air wick 

17 85 

Candles, candle burners, plug in fresheners  9 45 

Hair spray, perfumes, nail polish body 
sprays spray deodorant 

20 100 

Bleach, Clorox washing detergents 20 100 

Dryer sheets bounce, Downy liquid softener 16 80 

House cleaners 409 spray, pledge Ajax 18 90 

Are there any products that 

you use in your home that you 

think are unsafe to use?    

(N=20)                                

House cleaning products 7 35 

Bug Spray and Ant Spray 7 35 

Anthing that burns the eyes 3 15 

All product used are safe 3 15 



36 
 

names of chemicals that were products to use (15%) participants felt all products were 

safe to use. 

Home improvements and furniture purchases are very common in pregnant 

participants.  As the family size increases, there is a need for additional space and  

Table 4. Distribution of common responses to questions addressing Common practices 

and Attitudes of pregnant women regarding indoor air pollutants  

Question Common responses  No  % 

When did you first start using 

products with chemicals in your 

home? (N=20) 

I have been Using since 
childhood when old enough to 
help around home 

10 50 

Since I moved away from home  5 25 

Long as I can remember  5 25 

How did you learn about these 

products with chemicals? (N=20) 

I learned from family i.e. 
mother, aunt’s grandmother  

10 50 

TV ads social media magazines 
and ads 

8 40 

Friends   and people I have 
lived with  

2 10 

Reading the label 5 25 

How did you know the products with 

chemicals where safe to use? (N=20) 

I read labels  6 30 

My Family has been using it   4 20 

I don’t know if safe or not 10 50 

Do you think that you could change 

the type of products you use in your 

home i.e. air fresheners, use of 

candles, type of house cleaners and 

personal items to reduce the level of 

exposure to Pollutants in your home? 

(N=20) 

Yes 12 60 

No 8 40 

If no, why would you not make these 

changes? (N=8) 

I like my house smelling good 5 62.5 

All the items I use are safe  2 25 

Cost more money to change 1 12.5 

What would be the process that you 

would do to make these changes? 

(N=12) 

Find the safe products first and 
then pull the bad one’s out  

4 34 

Slowly change one product at a 

time 

2 16 

Pull all out at once and get the 

safe one’s now  

6 50 
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furniture.  Paints, adhesives, new carpet and wood treatment emit toxic gases that 

contaminate indoor air quality (Dodson et al., 2012).  Of the participants, 65% purchased 

new baby furniture and engaged in some sort of new renovations with 100% having no 

knowledge of the negative impact this would have on indoor air quality(Table 4). Several 

measures have been used to reduce the level of pollutants in the homes. Opening doors 

and windows and allowing fresh air in the home, and adding fresh plants, has been shown 

to reduce the level of indoor air pollutant in the home. In the questionnaire, 55% of the 

participants did open windows to let fresh air in the home. (Table 4) The participants that 

did not open windows stated that they felt unsafe leaving windows and doors open.  85% 

of the participants had no plants in the home, and 100% of participants did not know 

these practices would assist with decreasing indoor air pollutants in the home.( Table 4 

 

Discussion 

 

Identifying the source of these indoor air pollutants is an important first step in the 

fight to reduce the harmful effects of these exposures. Once the source has been 

identified, steps need to be taken to educate pregnant clients to remove or reduce their 

exposure to the pollutants (P. Sutton et al., 2012).  It is very important for health care 

providers to become knowledgeable about toxic indoor air pollutants (American Lung 

Association, 1994).  The obstacles healthcare professionals encounter include the 

inability to find tools with which to identify risks and exposures, tools that can 

communicate ways to reduce or avoid exposures and evidence based guidelines with 

which to counsel (Stotland et al., 2014).   With the emergence of new chemicals entering 

the environment so frequently and lack of regulations to limit this process, it is important 

to educate the patient on how to assess what is safe to use and what is not safe (A.C.O.G, 



38 
 

2013; P. Sutton et al., 2012) .  Additional time must be spent in office visits on 

addressing what should be done to reduce the exposures to indoor air pollutants and how 

to deal with the outcomes of exposure to these pollutants. 

The challenge exist it seems, in the limited time available for educational sessions 

for healthcare staff to their pregnant patients and also patients of reproductive age, 

coupled with healthcare personnel being uncomfortable with answering questions that 

may be their opinions rather than evidence based medicine (P. M. Sutton et al., 2016).  It 

also involves the numerous exposures to indoor air pollutants in the rural and low-income 

populations who are particularly vulnerable to the exposure effects (Kay, 2012; P. Sutton 

et al., 2012). The time spent with pregnant patients or females with intention to get 

pregnant in educating about the exposures to indoor air pollutants can influence the 

opinion of a pregnant female or female of reproductive age about her use of pollutants. 

(P. Sutton et al., 2012) Thus the attitude of pregnant women can be modified and 

practices changed if they have been educated about the potential adverse outcomes 

associated with reproductive interrupters (A.C.O.G, 2013);(Mello & Hovick, 2016). 

 

 

 

  

 

 

 

 

 

 



39 
 

REFERENCES 

A.C.O.G. (2013). Exposure to toxic environmental agents. Journal of Obstetric, 

Gynecologic & Neonatal Nursing, 122(4), 931-935. 

doi:10.1097/01.AOG.0000435416.21944.54 

Adgate, J. L., Church, T. R., Ryan, A. D., Ramachandran, G., Fredrickson, A. L., Stock, 

T. H., . . . Sexton, K. (2004). Outdoor, indoor, and personal exposure to VOCs in 

children. Environ Health Perspect, 112(14), 1386-1392.  

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human 

Decision Processes, 50(2), 179-211. doi:http://dx.doi.org/10.1016/0749-

5978(91)90020-T 

American Lung Association, U. S. E. P. A., Consumer Product Safety Commission, 

American Medical Association. (1994). Indoor Air Pollution. In U. E. P. Agency 

(Ed.). 

Amiri, A., Pryor, E., Rice, M., Downs, C. A., Turner-Henson, A., & Fanucchi, M. V. 

(2015). Formaldehyde exposure during pregnancy. MCN Am J Matern Child 

Nurs, 40(3), 180-185. doi:10.1097/NMC.0000000000000125 

Backes, C. H., Nelin, T., Gorr, M. W., & Wold, L. E. (2013). Early Life Exposure to Air 

Pollution: How Bad Is It? Toxicology letters, 216(1), 47-53. 

doi:10.1016/j.toxlet.2012.11.007 

Boyle, E. B., Viet, S. M., Wright, D. J., Merrill, L. S., Alwis, K. U., Blount, B. C., . . . 

Dellarco, M. (2016). Assessment of Exposure to VOCs among Pregnant Women 

in the National Children’s Study. International Journal of Environmental 

Research and Public Health, 13(4), 376. doi:10.3390/ijerph13040376 

http://dx.doi.org/10.1016/0749-5978(91)90020-T
http://dx.doi.org/10.1016/0749-5978(91)90020-T


40 
 

Chen, K., Tsutsumi, Y., Yoshitake, S., Qiu, X., Xu, H., Hashiguchi, Y., . . . Oshima, Y. 

(2017). Alteration of development and gene expression induced by in ovo-

nanoinjection of 3-hydroxybenzo[c]phenanthrene into Japanese medaka (Oryzias 

latipes) embryos. Aquat Toxicol, 182, 194-204. 

doi:10.1016/j.aquatox.2016.11.020 

De Coster, S., & van Larebeke, N. (2012). Endocrine-Disrupting Chemicals: Associated 

Disorders and Mechanisms of Action. Journal of Environmental and Public 

Health, 2012, 713696. doi:10.1155/2012/713696 

Di Renzo, G. C., Conry, J. A., Blake, J., DeFrancesco, M. S., DeNicola, N., Martin, J. N., 

Jr., . . . Giudice, L. C. (2015). International Federation of Gynecology and 

Obstetrics opinion on reproductive health impacts of exposure to toxic 

environmental chemicals. Int J Gynaecol Obstet, 131(3), 219-225. 

doi:10.1016/j.ijgo.2015.09.002 

Dodson, R. E., Nishioka, M., Standley, L. J., Perovich, L. J., Brody, J. G., & Rudel, R. A. 

(2012). Endocrine Disruptors and Asthma-Associated Chemicals in Consumer 

Products. Environ Health Perspect, 120(7), 935-943. doi:10.1289/ehp.1104052 

Duong, A., Steinmaus, C., McHale, C. M., Vaughan, C. P., & Zhang, L. (2011). 

Reproductive and developmental toxicity of formaldehyde: a systematic review. 

Mutation Research, 728(3), 118-138. doi:10.1016/j.mrrev.2011.07.003 

Eskenazi, B., Bradman, A., Finkton, D., Purwar, M., Noble, J. A., Pang, R., . . . Newborn 

Growth Consortium for the 21st, C. (2013). A rapid questionnaire assessment of 

environmental exposures to pregnant women in the INTERGROWTH-21st 



41 
 

Project. BJOG: An International Journal of Obstetrics & Gynaecology, 120, 129-

138. doi:10.1111/1471-0528.12430 

Ghosh, J. K., Wilhelm, M., & Ritz, B. (2013). Effects of residential indoor air quality and 

household ventilation on preterm birth and term low birth weight in Los Angeles 

County, California. Am J Public Health, 103(4), 686-694. 

doi:10.2105/AJPH.2012.300987 

Hertz-Picciotto, I., Park, H.-Y., Dostal, M., Kocan, A., Trnovec, T., & Sram, R. (2008). 

Prenatal Exposures to Persistent and Non-Persistent Organic Compounds and 

Effects on Immune System Development. Basic & Clinical Pharmacology & 

Toxicology, 102(2), 146-154. doi:10.1111/j.1742-7843.2007.00190.x 

Kadir, M. M., McClure, E. M., Goudar, S. S., Garces, A. L., Moore, J., Onyamboko, M., . 

. . Global Network Tobacco Study, G. (2010). Exposure of pregnant women to 

indoor air pollution: a study from nine low and middle income countries. Acta 

Obstet Gynecol Scand, 89(4), 540-548. doi:10.3109/00016340903473566 

Kannan, S., Misra, D. P., Dvonch, J. T., & Krishnakumar, A. (2006). Exposures to 

airborne particulate matter and adverse perinatal outcomes: a biologically 

plausible mechanistic framework for exploring potential effect modification by 

nutrition. Environ Health Perspect, 114(11), 1636-1642.  

Kay, J. (2012). Most Doctors don't warn pregnant patients about environmental risks.   

Retrieved from http://www.environmentalhealthnews.org/ehs/news/2012/ob-

gyns-and-environmental-health 

http://www.environmentalhealthnews.org/ehs/news/2012/ob-gyns-and-environmental-health
http://www.environmentalhealthnews.org/ehs/news/2012/ob-gyns-and-environmental-health


42 
 

Kelly, F. J., Fuller, G. W., Walton, H. A., & Fussell, J. C. (2012). Monitoring air 

pollution: Use of early warning systems for public health. Respirology, 17(1), 7-

19. doi:10.1111/j.1440-1843.2011.02065.x 

Kotzias, D. (2005). Indoor air and human exposure assessment--needs and approaches. 

Exp Toxicol Pathol, 57 Suppl 1, 5-7.  

Lakshmi, P. V., Virdi, N. K., Sharma, A., Tripathy, J. P., Smith, K. R., Bates, M. N., & 

Kumar, R. (2013). Household air pollution and stillbirths in India: analysis of the 

DLHS-II National Survey. Environ Res, 121, 17-22. 

doi:10.1016/j.envres.2012.12.004 

Mello, S., & Hovick, S. R. (2016). Predicting Behaviors to Reduce Toxic Chemical 

Exposures Among New and Expectant Mothers: The Role of Distal Variables 

Within the Integrative Model of Behavioral Prediction. Health Educ Behav, 43(6), 

705-715. doi:10.1177/1090198116637600 

Mendola, P., Wallace, M., Liu, D., Robledo, C., Mӓnnistӧ, T., & Grantz, K. L. (2016). 

Air pollution exposure and preeclampsia among US women with and without 

asthma. Environmental Research, 148, 248-255. 

doi:http://dx.doi.org/10.1016/j.envres.2016.04.004 

National Institute of Environmental Health Sciences. (2010). Endocrine Disruptors. 

Retrieved from Endocrine Disruptors website: 

https://www.niehs.nih.gov/health/materials/endocrine_disruptors_508.pdf 

Nieuwenhuijsen, M. J., Dadvand, P., Grellier, J., Martinez, D., & Vrijheid, M. (2013). 

Environmental risk factors of pregnancy outcomes: a summary of recent meta-

http://dx.doi.org/10.1016/j.envres.2016.04.004
https://www.niehs.nih.gov/health/materials/endocrine_disruptors_508.pdf


43 
 

analyses of epidemiological studies. Environ Health, 12, 6. doi:10.1186/1476-

069X-12-6 

Stotland, N. E., Sutton, P., Trowbridge, J., Atchley, D. S., Conry, J., Trasande, L., . . . 

Woodruff, T. J. (2014). Counseling Patients on Preventing Prenatal 

Environmental Exposures - A Mixed-Methods Study of Obstetricians. PLoS ONE, 

9(6), e98771. doi:10.1371/journal.pone.0098771 

Sutton, P., Woodruff, T. J., Perron, J., Stotland, N., Conry, J. A., Miller, M. D., & 

Giudice, L. C. (2012). Toxic Environmental Chemicals: The Role of 

Reproductive Health Professionals In Preventing Harmful Exposures. American 

journal of obstetrics and gynecology, 207(3), 164-173. 

doi:10.1016/j.ajog.2012.01.034 

Sutton, P. M., Giudice, L. C., & Woodruff, T. J. (2016). Moving from awareness to 

action on preventing patient exposure to toxic environmental chemicals. Am J 

Obstet Gynecol, 214(5), 555-558. doi:10.1016/j.ajog.2016.03.029 

Vrijheid, M., Casas, M., Gascon, M., Valvi, D., & Nieuwenhuijsen, M. (2016). 

Environmental pollutants and child health-A review of recent concerns. Int J Hyg 

Environ Health, 219(4-5), 331-342. doi:10.1016/j.ijheh.2016.05.001 

Wolff, M. S., Buckley, J., Engel, S. M., McConnell, R. S., & Barr, D. B. (2017). 

Emerging exposures of developmental toxicants. Curr Opin Pediatr. 

doi:10.1097/MOP.0000000000000455 

Woodruff, T. J. (2010). Environmental impacts on reproductive health and fertility. 

Cambridge ; New York: Cambridge University Press. 

 



44 
 

 

 

Appendices 



45 
 

 
  

October 4th 2016 

Dr. Azita Amiri 

College of Nursing 

University of Alabama in Huntsville 
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Assurance (FWA) 00019998 and the DHHS Regulations for the Protection of Human 
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a large, multi-center group has conducted the work, the group should identify the individuals who accept direct 
responsibility for the manuscript. 
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CONSORT 
The CONsolidated Standards Of Reporting Trials (CONSORT) provides direction for reporting randomized 
controlled trials and includes the CONSORT Statement, a checklist focused on the structure of the report, and a 
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CONSORT, these guidelines provide direction for the reporting of nonexperimental quantitative research. 

 
PRISMA 
The Preferred Reporting Items of Systematic reviews Meta-Analyses (PRISMA) provides standards for the 
preparation of reports of systematic literature reviews and meta- analyses. An expansion of the previous 
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before submission. 
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 Intervention/Measurements 

 Results 

 Conclusion 
 

Précis 
Authors should provide a précis for use in the Table of Contents. The précis is a single sentence of no more than 
25 words, written in the present tense and stating the conclusion(s) of the report. The précis should be similar to 
the abstract's conclusion. 
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Provide three callouts of not more than 25 words each. Callouts highlight a major premise or conclusion of a 
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Permissions 
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Refer to Presenting Your Findings: A Practical Guide for Creating Tables (Nicol & Pexman, 2010) for presentation of 
statistical data. 
Tables of studies included in systematic reviews should use the following column headings: author/date, participants, 
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Figures, graphs, and illustrations should be uploaded with the manuscript via the Editorial Manager system. Image 
files may be part of the manuscript itself or may be submitted as separate files in .JPG, .TIF, or .EPS format. 
Image files must be high-resolution: at least 300 dpi. If your manuscript includes figures, tables, photos, or other 
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Each figure, graph, or illustration should be on a separate page with its own title. Number figures consecutively with 
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The editorial staff will return, un-reviewed, manuscripts that are not formatted per the author guidelines. 

 
Publication 
Articles become available online for citation before the print version is published. Some accepted articles may also be 
presented in the print version at the discretion of the editors. The online version of JOGNN is the journal of record, 
and Impact Factors and other citation indices are based on the online article. 
Once your article has been accepted for 
publication, you can use the article tracking service to track the article's progress through publication at  
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your article's status changes, including links to the article online as soon as it is available. You are also welcome to 
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Open Access 
This journal offers authors a choice in publishing their research: 
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 Articles are freely available to subscribers and the wider public with permitted reuse. 

 An open access publication fee is payable by authors or on their behalf, e.g., by their research funders or 
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Subscription 

 Articles are made available to subscribers as well as developing countries and patient groups through our 
universal access programs (http://www.elsevier.com/access) 

 No open access publication fee payable by authors. 

 
Regardless of how you choose to publish your article, the journal will apply the same peer review criteria and 
acceptance standards. For pricing and further information about Open Access, see 
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