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INTRODUCTION
The United Nations adopted the United Nations (U.N.) Millennium Declaration in September of 2000 in an effort to combat poverty, hunger, disease, illiteracy, environmental degradation, and discrimination against women (Millennium Development Goals, 2000). Included in the Millennium Declaration are eight goals, known as the Millennium Development Goals (MDG’s), that all 191 U.N. nations, as well as the World Health Organization (WHO), agreed to try to achieve by the year 2015. The WHO MDG’s are as follows: eradicate extreme poverty and hunger; achieve universal primary education; promote gender equality and empower women; reduce child mortality; improve maternal health; combat HIV/AIDS, malaria, and other diseases; ensure environmental sustainability; and develop a global partnership for development.
This study is focused on the area of reproductive health, demonstrated by MDG’s 4 and 5, because good reproductive health can positively correlate with improvements in other MDG goals such as reductions in child mortality (van Eijk, et al., 2008). Research has shown that it is highly unlikely that the WHO’s goal of improving child mortality rates by two-thirds will be met by 2015. Globally, there has been a decline in child mortality in 48% of the world’s population; however, 8% of the population’s child mortality totals have remained the same since the implementation of the WHO MDG’s, and another 4% of the population has seen growth in child mortality rates (Hogberg, 2005). The 14 countries experiencing an increase in child mortality also have some of the largest numbers of both neonatal and maternal mortality, and are primarily African nations (Hogberg, 2005). Perinatal mortality rates illustrate trends in the quality of obstetric care being received (Weiner et al., 2003). Africa boasts significantly higher perinatal mortality totals than those of developed nations. The WHO reported 75 per 1000 births in Africa in 1995 resulted in death as compared to 11 per 1000 births in developed nations the same year (Weiner et al., 2003).
The WHO established a similar goal regarding maternal mortality to that of child mortality, to reduce maternal mortality rates by three-quarters by 2015, which is also unlikely to be met (Hogberg, 2005). According to a study by Nikiema et. al (2010), developing countries continue to have complications related to maternal mortality. The WHO states that causes such as pregnancy, childbirth, or postpartum lead to approximately 536,000 deaths of women each year. Of these deaths, nearly 99% percent occur in developing countries. Factors such as access to quality medical care and the availability of qualified medical personnel during pregnancy and childbirth could greatly reduce the number of maternal deaths. It is estimated that only 62% of births occurring in developing countries occur with a qualified assistant present (Nikiema et. al, 2010). Perinatal morbidity and mortality can be improved by follow-up care visits. As illustrated by Nikiema et al., antenatal or prenatal care is of great importance for maternal and child health. Prenatal care is positively correlated with lower rates of pre-term labor, low birthweight, and perinatal death (Brown et al., 2008).
Kenya, a developing country in East Africa and a U.N. affiliated country, is showing limited progress toward the achievement of the WHO MDG’s. Kenya has a current population of ~39 million people. More than three-quarters of these live in rural areas and survive on less than $1 / day. Kenya measures 582,646 km², with the majority of the land falling in an arid or semi-arid environment (Country Cooperation Strategy, 2009). Kenya is considered a low income nation due in part to lack of infrastructure, weak government, and poor economic regulation. Healthcare in Kenya is controlled by both the Ministry of Medical Services and the Ministry of Public Health & Sanitation. Kenya’s healthcare system is a government-run pyramidal system, with the majority being served by rural health centers and dispensaries. Recent data (2008) from the WHO estimates that there are 15 doctors / 100,000 people in Kenya and most of these are concentrated in urban areas (comparatively the U.S. has 270 / 100,000 people). In recent years, the health status of the country has declined in several areas, including maternal mortality and child mortality rates (Country Cooperation Strategy, 2009).
Kenya has a high prevalence of home deliveries as well as an increasing rate of under-5 child mortality (van Eijk, 2008). According to the WHO Country Cooperation Strategy for Kenya, the under-5 child mortality rate was 92 per 1000 births as of 2008. The overall fertility rate in Kenya has not decreased since 1998 despite the average fertility rates of developed nations decreasing (van Eijk, 2008). The Kenya Demographic and Health Survey (2003) reported there is a connection between mother’s education level and number of children, as well as between urban or rural environments and number of children. Fertility was shown to increase in women with no education as well as in women who had not completed primary school. Fertility also increased in women from both urban and rural settings; however, those from rural areas tend to have a greater growth in fertility rates (Kenya Demographic and Health Survey, 2008). Many other factors have an effect on reproductive health in Kenya including economic status and access to quality health care. Access to prenatal care shows positive effects on birth outcomes. In Kenya specifically, it is estimated that 76% to 92% of women have access to at least one prenatal care visit (Brown et al., 2008). A study conducted in 2004 showed that 88% of women in Kenya who gave a live birth received at least one prenatal care visit to a skilled provider (Kenya Country Profile, 2004).
This study focuses on the Kasigau region of Kenya, located in the Taita-Taveta District in Southern Kenya. Kasigau is comprised of seven villages surrounding Mt. Kasigau: these include Rukanga, Jora, Ngambenyi, Bungule, Makwasinyi, Kisimenyi, and Kiteghe. An eighth village in the area, Bhuguta, was also studied. According to 2009 census data, the Rukanga sublocation (Rukanga, Jora, Ngambenyi and Bungule) has a population of 3940 people among 951 households. The Makwasinyi sublocation (Makwasinyi, Kisimenyi and Kiteghe) has a slightly lower population of 2847 people among 596 households. The sublocation of Bhuguta has the greatest population at 6909 people among 1195 households (Census). The region is often inhabited with wildlife migrating between Tsavo East and Tsavo West National Parks, creating many human-wildlife conflicts. 
This research project is part of ongoing community development work between Western Kentucky University (WKU) and the people of Kasigau, Kenya. Since 2004, WKU’s Department of Biology has had a partnership with the villages of the Kasigau region in the remote peak of the Eastern Arc Mountains about a third of the way between the Taita Hills and the Indian Ocean. The residents of Kasigau, as described above, are mostly of the Taita tribe and are subsistence farmers whose food security is frequently threatened by droughts and wildlife incursions since the region is a primary elephant migratory route. Since 2008, WKU, along with U.S. physicians and students, have partnered with local health care workers in Kasigau (there is one health center in Rukanga, and two dispensaries in Bughuta and Makwasinyi, respectively) to conduct rural medical clinics. The closest provincial hospital is 60 km away in the city of Voi, although most people are unable to afford transportation there.
These rural medical clinics are part of a service learning program in Kasigau called Partners in Caring: Medicine in Kenya, offered by the WKU Biology Department and the WKU Honors College.  The overall goals of the program include: increasing health promotion and disease prevention through sustainable, community-based work; developing a substantive global experience for pre-medical students at the undergraduate level, and gaining an appreciation and understanding of Kenyan culture and epidemiological challenges facing an industrialized third-world country while fostering a sense of social responsibility for all people. Students participate in an in-country seminar course prior to spending two weeks in Kenya. The learning emphases in Kenya stress addressing community-identified needs through active engagement while additionally incorporating an understanding of broad factors influencing health and quality of life.
The data obtained for this project came through participation in the January 2010 field work portion of the program. A team of sixteen people including students, physicians and volunteers traveled to Kenya in January 2010. During the seven day medical clinic portion of the trip, a physician and volunteers were on hand at each of the three clinics. Women who arrived to one of the three medical clinics in the villages we served (Rukanga, Makwasinyi and Bhuguta) were asked if they would voluntarily participate in this research project.
CHAPTER 2
RESEARCH METHODS
The study was a community-based cross-sectional survey designed to obtain basic information about obstetric and reproductive histories of women in the Kasigau region, and is closely modeled after another study surveying women in the Coast Province of Kenya (Brown et al. 2008). The goals of this research were to assess 1) whether prenatal care is being received in the villages of Kasigau, Kenya, 2) the prevalence of a live birth, and 3) the prevalence of a healthy weight baby (at least 2.5 kg). The data was analyzed in order to determine if prenatal care received by women in Kasigau was consistent with the recommendations made by the WHO.
Participant selection requirements were that individuals must be female, have had a pregnancy or pregnancies in the past 5 years, currently not be pregnant, and volunteer to participate. It was important to make sure the women surveyed had been pregnant at least once in the past 5 years to gain a more adequate picture of the recent use of prenatal care within the Kasigau area. Participants were unable to be pregnant during the time of the survey since they would be considered a vulnerable population for Human Research Studies.
The survey work was approved by the Human Subjects Review Board (HSRB) at WKU as an Expedited Review (Appendix 1). The HSRB also provided an Informed Consent Document to be read to and agreed upon by all survey participants (Appendix 2). The required CITI Program Training Modules were completed as outlined by the WKU HSRB before conducting any research containing human subjects.
Upon arrival at one of the three medical clinics we staffed in the Kasigau region, women were asked if they would voluntarily participate in the survey. Because the official language spoken in Kenya is Swahili, WKU employed several translators to work with us during our time in the medical clinics. Translators provided assistance with the survey portion of the research project as well. Since the survey was given orally for the purpose of translation, the participating women were taken to a secluded area at the medical clinic prior to administering the questions in order to maintain confidentiality and ensure the validity of the survey responses. Subsequently, it was explained to each participant that they would be asked a series of questions regarding their previous medical history. These questions would be related to their history of prenatal care and pregnancy outcomes in an effort to asses both their health as well as the health of their infants. They were informed of each of the goals of the research and that the information would be used to help enhance the health and well-being of the women and children of Kasigau. It was also explained that at any point during the survey they may choose to stop and not participate and that this would have no effect on any future services that they may receive from WKU. The women were informed that each participant would be assigned a number to maintain anonymity and that no names or identities would be recorded or presented in the data. Each person was provided with a copy of the Informed Consent Document from the HSRB to view. The translator read this document to the participant to obtain consent prior to the beginning of the survey (Appendix 3). After consent was obtained, each participant was assigned a number which matched them to the village clinic they visited. 
CHAPTER 3
RESULTS
BASIC DEMOGRAPHIC INFORMATION
	In order to assess correlations between maternal pregnancy behaviors and fetal outcomes, collection of basic background information was gathered. Women were asked to provide information regarding the distance that they lived from a health clinic, income, marital status, education, mosquito net use, and age. The following number of women were surveyed: Rukanga, n=15; Makwasinyi, n=7; Bhuguta, n=14.
Distance from Dispensary
A key impediment to receiving prenatal care is the inability on many women’s part to physically get to a health center for care. Thus, we assessed if the distance women lived from a health care facility impacted prenatal and postnatal outcomes. Results were divided into categories based upon the distance walked by most women as follows: less than 5 km, 5 km, and greater than 5 km. As shown in Figure 1, the majority of the women surveyed (61%) live less than 5 km away from a health facility. This data is encouraging as it demonstrates that the majority of the women in Kasigau do have access to a health facility, which could lead to greater prenatal care visits. Two of the villages surveyed, Rukanga and Bhuguta, did have a substantial number of women who lived greater than 5 km away from a dispensary, however, 47% and 29% respectively. There are larger populations within these two sublocations of Kasigau, which may indicate why people there live farther away.
Average Monthly Income
Participants of this study were asked to state their average monthly income in order to determine if there is a correlation between income and prenatal care received. Studies have shown that women who are considered to live in poverty are less likely to receive prenatal care. These women are also more prone to substance use, poor feeding practices, malnutrition, contraction of HIV, and higher chances of closer spaced pregnancies (Izugbara et al., 2010). The currency in Kenya is the Kenyan Shilling (ksh). 1 dollar = 83.45 ksh. The women surveyed responded within the following categories: 0-2500 ksh/month, 2500-5000 ksh/month, >5000 ksh/month, or unknown. Each of the three villages surveyed demonstrated that most of participants fall into 0-2500 ksh/month category (Figure 2). Kasigau as a whole also illustrated the same trend; 56% of the total women surveyed had an average monthly income of 2500 ksh/month or less. The majority of the women surveyed fell within the lowest income category, which raises concern about the amount of prenatal care being received in Kasigau as well as the other possible risk factors affecting maternal health, as stated in the study by Izugbara et al. (2010). In the village of Rukanga, there was a small population of women surveyed whose income was unknown. This was the only location in which the participants were unaware of their monthly income. 
Primary Source of Income
In order to determine if the source of a woman’s income had an effect on the amount of prenatal care she received, women were asked to state their primary source of income. The answer categories were divided into self, husband, and family (any family member other than spouse). Rukanga showed a greater range among all three categories, with 40% answering self, 33% husband and 27% family. Makwasinyi had a clear majority of women who received their income from their husband (57%). Bhuguta on the other hand, showed 79% of women providing their own source of income. As shown in Figure 3, overall women in Kasigau obtain their own income. This is interesting given the fact that the majority of women surveyed were married; however, their incomes apparently do not come from their spouse.
Marital Status
Since another socioeconomic factor, that of being single, has been associated with an increase risk of preterm delivery in other African countries (Prazuck et. al, 1993), women surveyed were asked their marital status. The vast majority of women surveyed were married, as shown in Figure 4. Interestingly, Rukanga had the most single mothers as compared to Makwasinyi and Bhuguta. Rukanga showed 47% of women surveyed were single, compared to 0% and 7% in Makwasinyi and Bhuguta, respectively. It is not clear if the high incidence of single mothers in Rukanga is a result of having never been married or a result of being widowed.


Highest Level of Education
Higher education levels have been shown to have an inverse correlation with the number of children a woman may have (Kenya Demographic and Health Survey, 2008). Additionally, studies in other developing countries have shown correlations between a mother’s educational level and perinatal outcomes, yet these correlations are eliminated when good prenatal care is received (Faundes et al., 1982). Therefore, to assess whether there is a relationship between the education level of women in Kasigau and the number of prenatal care visits, the number of children,  or perinatal outcomes (low birth weight), women were asked to state their highest level of education. The results were broken into the categories of none, primary, secondary, and post-secondary. In both Rukanga and Makwasinyi a high percentage of women surveyed had completed the primary level of education, 80% and 86%, respectively. Although primary education is now free in Kenya, there are still several expenses involved including fees for uniforms, board, etc. These costs, as well as labor responsibilities at home, can hinder primary school attendance. In Bhuguta 57% of the women surveyed had received no education, as shown in Figure 5. This may be attributable to a larger fundamental Islamic population in this village as compared to the others although this has only anecdotally been observed. Studies have shown that mother’s education level has a direct negative correlation to fertility rates. It is estimated that women having no education have an average of two more children than those who have completed primary education (Kenya Demographic and Health Survey, 2008). 

Mosquito Net Use
Women who participated in this study were also asked whether they slept under an insecticide-treated mosquito net to assess whether this precaution for malaria prevention was widespread in the region. Malaria has been shown to be a risk factor for pregnant women as well as a risk factor for perinatal mortality (Weiner et al., 2003). As shown in Figure 6, the vast majority of women surveyed in Kasigau do use a mosquito net (83%). Of those who did not, the highest number was in the village of Bhuguta (29%). This trend could be related to the lower level of education in this village.
Mother’s Age
An important factor related to perinatal outcomes is the age of the mother at the time of birth. Older mothers who give birth have been shown to have a greater number of adverse birth outcomes, which include low birth weight babies and preterm birth. (Delpisheh et al., 2008). Study participants were asked their age in order to determine their age at the time of each of their pregnancies, allowing us to assess the perinatal outcomes of each birth in relation to mother’s age. The ages of the women surveyed ranged greatly. The oldest was 50 and the youngest was 18. The majority of the women (69%) were in the age range of 20-29 years. 
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MATERNAL CHARACTERISTICS
	As stated previously, the fourth WHO MDG is to improve maternal health. To gain a greater understanding of the maternal characteristics affecting the women of Kasigau, the survey participants were asked to describe their prenatal care use, the number of pregnancies they had and their children’s ages, their smoking or alcohol use during pregnancy, and details regarding their delivery experiences. 
Prenatal Care Received
In order to fulfill the first goal of this study, to assess whether prenatal care is being received in the villages of Kasigau, Kenya, participants were asked not only if they had received prenatal care while they were pregnant, but also how many visits were made per pregnancy. Interestingly, all study participants in both Rukanga and Makwasinyi had received prenatal care for each of their pregnancies (Figure 7). Bhuguta was the only location in which prenatal care was not received for some of the pregnancies. Twelve out of 59 total pregnancies (20%) discussed from this location had not received prenatal care, which may be connected to the fact that many women in Bhuguta do not have a primary school education. 
Additionally, the number of prenatal visits received by the majority of study participants was greater than 2 prenatal visits each (73%) (Figure 8). These results are encouraging because the recommended number of prenatal care visits, as suggested by the WHO, is four for low risk pregnancies (Brown et al., 2008). Again, Bhuguta was the only village surveyed where there were women who received no prenatal care (24 % of all pregnancies). Once again, the lower education level of the women in Bhuguta could be a potential contributing factor. Makwasinyi on the other hand, showed 100%, 20 total pregnancies, received greater than 2 prenatal visits each.
Number and Frequency of Pregnancies
An area of interest for this study was the number of pregnancies for each woman surveyed. This data is necessary to fully understand the prenatal and perinatal outcomes in the area. In 2008, women in Kenya were shown to have an average of 4.6 pregnancies each. This rate increased to 5.2, however, for women living in rural areas (Kenya Demographic and Health Survey, 2008). This data is useful to determine how Kasigau compares with Kenya as a whole in terms of the number of pregnancies per woman. The participating women in this study had a range of 1 to 12 pregnancies each. Women were grouped by village into the categories of 1 to 2 pregnancies, 3 to 4 pregnancies, or 5 or more pregnancies. Majority of the women surveyed in Rukanga (53%) had been pregnant only 1 to 2 times. In Makwasinyi and Bhuguta, however, most women had been pregnant 3 to 4 times, 71% and 43%, respectively. Interestingly, Bhuguta did have a substantial percentage of women (36%) who had experienced 5 or more pregnancies (Figure 9).
Additionally, women surveyed were asked to give the ages of their children in order to determine the frequency of pregnancies in the area. The WHO recommends that following a live birth, pregnancies should be spaced at least 24 months apart to lessen the risk for negative maternal and fetal outcomes (WHO Birth Spacing, 2005). Pregnancies occurring less than 24 months apart are at a greater risk for preterm delivery, low birthweight, and neonatal and perinatal mortality (WHO Birth Spacing, 2005). The results in the Kasigau area for high frequency of pregnancy were promising. In Rukanga only 8% of the pregnancies accounted for in the survey were considered high frequency (spaced at 24 months or less apart). Makwasinyi and Bhuguta had similar results with only 5% and 15% of pregnancies, respectively, being high frequency. As a whole, Kasigau demonstrated that the majority of pregnancies occurring are adequately spaced apart, with just 11% of pregnancies being high frequency.        
Smoking or Alcohol Use During Pregnancy
Smoking during pregnancy poses a great threat to both maternal and fetal health. Studies have shown cigarette smoking to increase the risk of deaths from perinatal disorders, tobacco-induced abortions, Sudden Infant Death Syndrome, and low birth weight infants. Smoking also increases the chance of harm to the mother through greater risk of infertility, premature membrane rupture, stillbirth, and preterm delivery (Al-Sahab et al, 2010). Similarly to cigarette smoking, alcohol use during pregnancy can harm both the mother and fetus. Alcohol consumption is most commonly linked to Fetal Alcohol Syndrome, but is also associated with low birth weight, premature birth, stillbirth, and miscarriage (Peadon et al., 2010). Because both smoking and alcohol use are known risk factors during pregnancy, the women surveyed in this study were asked if they had smoked or used alcohol during any of their pregnancies. Each pregnancy was examined separately and during 97% (114 pregnancies) of pregnancies discussed in the survey, smoking or alcohol use did not occur (Figure 10). This is encouraging because as the studies by Al-Sahab et al. (2010) and Peadon et al. (2010) illustrate, the risks to the mother and fetus from each of these behaviors can be great.  
Delivery Assistant
The women surveyed in this study were asked to give the skill level of the birth assistant present at each of the pregnancies mentioned in the study. According to the WHO 1/3 of births take place at home without the assistance of a skilled attendant. Therefore, the WHO advocates strongly that in order to reduce the global burden of the (1), ~536 000 maternal deaths (2), ~3 million stillbirths and (3), ~3.7 million newborn deaths each year, skilled attendants are necessary during delivery and after (Skilled birth attendants, 2011). Although prenatal care is very important for the health of the fetus, care during childbirth has been shown to be the most important factor associated with the survival of pregnant women and their babies. Globally 34% (nearly 45 million) of births occur each year without a skilled birth attendant present (Skilled birth attendants, 2011). According to the WHO’s article, Skilled birth assistants, the presence of trained birth attendants reduces the risk of maternal mortality, which directly relates to the fifth MDG. 
In this study, participants were asked to state whether they had a trained delivery assistant (doctor, nurse, trained birth assistant) or an untrained delivery assistant (friend, relative, self). The majority of pregnancies were delivered by a trained delivery assistant in Kasigau as a whole (62%) as shown in Figure 11. The villages of Rukanga (82%) and Makwasinyi (100%) showed substantially higher rates of trained delivery assistants than did Bhuguta (36%) (Figure 11). As with several of the other categories studied, Bhuguta may have a greater number of untrained delivery assistants who helped with each pregnancy due to the lower education level of the mothers in that village or the fact that many live greater than 5 km away from the nearest health dispensary. The fact that the majority of deliveries in Bhuguta (79%) are not assisted by trained attendants is well above the WHO average of 34% globally (Skilled birth attendants, 2011). 
Delivery Location
The location of delivery for each pregnancy studied was an important piece of information to assess whether there is a relationship between delivery location and a live birth or between delivery location and prenatal care. Women were asked whether they delivered each child at a health facility or at home. Each pregnancy was studied separately. Interestingly, Makwasinyi was the only village studied which had a greater proportion of pregnancies delivered in a health facility than at home (Figure 12). This trend could be due to the fact that the management at the health facility in Makwasinyi is very professional and organized. The other two villages, however, had larger percentages of home deliveries (Figure 12). In contrast to Makwasinyi, the other two health clinics are of lower quality, primarily Rukanga. There is a lack of funding in the area to establish and maintain suitable facilities which may affect the number of home deliveries in these locations. Overall, women in the Kasigau region appear to deliver majority of their pregnancies at home (65%) rather than at a health facility (35%), which is to be expected. 
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FETAL OUTCOMES
The fourth WHO MDG is to reduce child mortality. To gain a better understanding of the factors associated with child mortality and fetal outcomes in Kasigau, women were asked to describe the fetal outcomes of each of their pregnancies. Factors including birth outcome, birthweight, early delivery, malaria or anemia during pregnancy, breastfeeding during pregnancy, number of children and their ages were examined. 
Outcome of Birth
According to a recent report, 3.2 million stillbirths (perinatal or neonatal) occurred world-wide in 2009, of which 98% were in low and middle-income countries (Menezes et al., 2009). Therefore, in this study we also assessed the occurrence of live births in the Kasigau area. Women participating in the study were asked to categorize each of their pregnancies as resulting in either a live birth, still birth, or other (miscarriage or abortion). This question was of great importance to goal two of this project which is to assess whether prenatal care is associated with an increased likelihood of a live birth. All pregnancies in this study resulted in either a live birth or a still birth. There were no known miscarriages or abortions represented (Figure 13). Of the total number of pregnancies studied among all villages (117), there were only 2 stillbirths reported. This correlated to a 98% rate of live birth as shown in Figure 13. This data suggests that overall the perinatal outcomes in Kasigau are very good and well below the average for Kenya. According to the WHO, in Kenya in 2008, there were 33 cases of neonatal mortality per every 1000 births, equating to 3.3% prevalence (Kenya, Country Statistics, 2008). The Kasigau region exhibits a much greater rate of live birth than Kenya as a whole. 
Birthweight
Since low birth weight is closely associated with fetal and neonatal mortality and morbidity, inhibited growth and cognitive development, and chronic diseases later in life, obtaining the birth weight for each child born from the pregnancies studied was a crucial piece of information for goal three of this project which was to assess whether prenatal care increases the likelihood of a healthy weight baby (at least 2.5 kg). Each participant was asked to state the birth weight, within 48 hours of birth, for each of their children per pregnancy. Although the WHO recommendation for a baby to be considered of a healthy weight is at least 2.5 kg, some of the women studied had children who fell below this level. As shown in Figure 14, 11% of the pregnancies in Kasigau as a whole were identified as low birthweight. Overall, the birthweights ranged from 1.5 kg to 4.0 kg. These results may not be completely accurate given the fact that 1) most of the women were asked to recall the weight of their baby often many years after having given birth and 2) since most women in this study did not deliver in a health facility, it is difficult to assess how accurately measured the newborns were. Additionally, there were several women who did not know the birthweights of their children, primarily women who had experienced multiple births. A total of 25% of the pregnancies surveyed in Kasigau had unknown birthweights. Kasigau as a whole, however, did have a majority of pregnancies occurring at a birthweight of at least 2.5 kg (63%).  
Early Delivery
In order to assess whether premature deliveries were common in Kasigau, women were asked whether they had delivered early for any pregnancy. Babies born prematurely have the potential to be born at a lower weight. Rukanga and Bhuguta were the only villages in which there were pregnancies which did not achieve full-term. Overall, there was a very low amount of early deliveries from those studied in Kasigau (4%) (Figure 15). This may be attributed to the high prevalence of prenatal care visits received among the Kasigau region.
Malaria or Anemia at Time of Birth
There are several risk factors that can contribute to negative perinatal outcomes, such as malaria and anemia, and are particularly common in Africa (van Eijk, 2008). Women participating in this study were asked whether they had malaria or anemia at the time of birth for each of their pregnancies in order to determine possible factors which may contribute to negative perinatal outcomes or low birthweights. Each of the villages surveyed showed that during a small percentage of pregnancies, the mother had malaria or anemia at the time of birth (Figure 16). Overall, in the majority of pregnancies (86%) surveyed from Kasigau as a whole, malaria or anemia was not a factor at the time of birth (Figure 16). The high use of insecticide-treated mosquito nets among the women surveyed could contribute to the low rates in this category. Also the large amount of prenatal care received in Kasigau may have an effect on the overall health of the mother, including malaria and anemia prevention or treatment.

Breastfeeding at time of Pregnancy
     Studies suggest that it may be beneficial for humans to not be lactating while pregnant in order for there to be greater nutrition levels in the mother’s milk as well as more positive growth of the infant (Marquis et al., 2003). The women surveyed in this project were asked whether they were breastfeeding when they became pregnant. The vast majority (87%) of the pregnancies studied in Kasigau as a whole did not occur while the mother was breastfeeding (Figure 17). The village of Bhuguta had the highest rate of pregnancies which occurred while the mother was breastfeeding (20%). As discussed above, Bhuguta had a 15% prevalence of high frequency pregnancies. This village had the largest rate of high frequency pregnancies out of all surveyed. Pregnancies occurring under 24 months apart will be more likely to have a child being breastfed during the next pregnancy. 
Total Number of Children
Each woman surveyed was asked to give the total number of children they had. This was important in order to assess whether there were any cases of child mortality, relating to the fourth MDG. The participants in the survey showed a range of 1 to 12 children each. The village of Bhuguta showed a higher average of number of children per woman surveyed (4.14) compared to both Rukanga (2.53) and Makwasinyi (2.14). This could be attributed to the ages of the mothers in Bhuguta when they began having children as well as the greater prevalence of high frequency births in the village.
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CHAPTER 4
DISCUSSION
	The goals of this study were to assess 1) whether prenatal care is being received in the villages of Kasigau, Kenya, 2) the prevalence of a live birth, and 3) the prevalence of a healthy weight baby (at least 2.5 kg). The women surveyed illustrated a high prevalence of prenatal care received in Kasigau. Ninety percent of the pregnancies discussed in the study had received prenatal care. This data is comparable to that of Kenya as a whole. According to the Kenya Country Profile (2004), nearly 88% of Kenya received at least one prenatal care visit while pregnant in 2004 (Kenya Country Profile, 2004). In relation to the second goal, an increased likelihood of live birth, Kasigau demonstrated a very high percentage of live births. Ninety-eight percent of the pregnancies included in the survey resulted in live birth. Overall, this demonstrated that Kasigau closely resembles the statistics regarding Kenya as a whole. According to the WHO Kenya, Country Statistics database (2008), in 2008 there was a 96.7% rate of live birth in Kenya. The third goal of the study, to determine if prenatal care is associated with a healthy weight baby (≥2.5 kg), was represented by the prevalence of a healthy weight baby in Kasigau (63%). Compared to Kenya as a whole, Kasigau has similar percentage of children born underweight. In 2003, 10% of the children born in Kenya were estimated to be underweight (Kenya, Country Statistics, 2008), compared to an 11% prevalence of underweight births in Kasigau, as documented in this study. 
	There were several categories assessed in this study in which the results illustrated unique findings. The fact that the majority of the women surveyed (56%) received their primary source of income from themselves, not their spouse or family, was intriguing. Many women in Kasigau generally tend to the farming needs of the family and are also employed outside the home as cooks, shop owners, or teachers. A lower percentage of the women received their income from their spouse (33%). This trend could be because of the male dominated style of society prevalent of Kasigau. The men of Kasigau are considered to be the head of the household while the women take more of a secondary role. 
	In relation to the importance of skilled birth attendants during pregnancy, Kasigau appears to have a greater percentage of women giving birth with a skilled birth attendant present. In Kenya in 2003 only 42% of births were attended by a skilled professional, compared to 62% of the births surveyed in Kasigau having a skilled attendant present (Kenya, Country Statistics, 2008). As mentioned previously, the WHO’s data on skilled birth attendants (2011) states that a skilled birth attendant present at the time of delivery is the most important preventative measure for the survival of women and their babies (Skilled birth attendants, 2011). In addition to their importance concerning mortality, the presence of a skilled attendant also assists in the prevention of HIV transmission during birth, which is of critical concern in Africa. Though the women of Kasigau appeared to have a high rate of skilled birth attendants present during their deliveries, these results may have been skewed. The WHO defines a skilled birth attendant as “an accredited health professional – such as a midwife, doctor or nurse – who has been educated and trained to proficiency in the skills needed to manage normal (uncomplicated) pregnancies, childbirth and the immediate postnatal period, and in the identification, management and referral of complications in women and newborns” (Skilled birth attendants, 2011). Due to the high prevalence of deliveries occurring at home in the Kasigau region, it may be unlikely that the attendants present are truly skilled birth attendants, according to the WHO’s definition, but are actually what are referred to as traditional birth attendants. 
	Similarly, there may also be some discrepancy between our results for the percentage of early delivery and reality since there was a fairly low percentage (4%) for Kasigau. The women in the study were not asked at what gestational week they delivered, so the results for a full-term pregnancy may be inaccurate. Full-term is considered 38-41 weeks. 
	Of the villages surveyed, both Bhuguta and Makwasinyi had results that were different than expected and unlike typical trends reported for Kenya (Kenya Demographic and Health Survey, 2008). Bhuguta was the only village surveyed in which a portion of the women had received no education. The majority of the study participants (57%) in this village had no formal education. Secondly, Bhuguta exhibited a small population of pregnancies which had not received prenatal care (20%). Thirdly, as compared to the other two locations, Bhuguta had a majority of participants (54%) who did not have a trained birth assistant present during births, and was the only village to show a majority of untrained assistance during birth. The women of Bhuguta also, for the vast majority (86%), delivered at home. Additionally, Bhuguta exhibited a greater percentage of women who had 5 or more pregnancies (36%) as well as the largest percentage of high frequency pregnancies from the three villages examined (15%). These factors could be related to Bhuguta’s higher percentage of women who breastfed while pregnant as well (20%). 
	In contrast to Bhuguta, the village of Makwasinyi had many encouraging results. In terms of mother’s education level, Makwasinyi displayed the highest percentage of women surveyed who had completed primary education (86%). Secondly, all pregnancies (100%) from Makwasinyi, as well as in Rukanga, had received prenatal care. The prevalence of skilled birth attendants in Makwasinyi was very different from Bhuguta. One hundred percent of the pregnancies from Makwasinyi had a skilled birth attendant present at birth. Also differing from Bhuguta was the percentage of pregnancies in Makwasinyi which were delivered at home. Bhuguta showed a majority of home deliveries whereas Makwasinyi showed a majority of deliveries at a health facility (75%) with normal birthweight babies. Additionally, Makwasinyi, as well as Rukanga, had lower numbers of pregnancies per woman than did Bhuguta. 
Some of these results could potentially be explained by the larger population density in the region of Bhuguta. Overall, there are many people living farther away from the dispensary as compared to the other two villages. Bhuguta also has more varied demographics than the other sublocations as well as a much larger population being served by a single dispensary. In terms of the quality of the local health clinics, there are several differences between Bhuguta and Makwasinyi. The personnel at each clinic differ in their approach to medical care. Based on personal observation, the clinic in Makwasinyi is a relationship based practice. The staff at this location practices a more holistic approach by caring for the whole patient. Bhuguta, on the other hand, appears to have less of a relationship based practice, and the workers treat patients on more of a one time basis. This is not surprising given the volume of patients being treated by this facility and its lack of staffing. 
While the results of this study were achieved through a survey in which the participants were asked to recall information regarding their health histories as well as the histories of their children, which may lead to some inaccuracies in a few categories, overall we are confident in the results of this work. It is always possible that if the results from this study were compared to the medical records of the mothers and children there would be some discrepancies. We also acknowledge that the data from this study may not be representative of the population of Kasigau as a whole. This study was conducted on women present at health clinics during the service learning trip to the region, thus the general population of the area may have not been accurately represented. The women who participated in the study were previously attending the clinic for either themselves or a family member, so their responses may have differed from the trends of those women who did not attend the clinic. There was also potential for discrepancies in the translation between patients and the translator. The relay of information has the possibility to have been skewed or misrepresented due to errors in translation. Additionally, the sample size of this survey was rather small in comparison to the population of Kasigau as a whole. This survey assessed a total of 36 women and 117 pregnancies among the three villages studied, which represents less than 0.5% of the total women of Kasigau. A greater sample size would have allowed for greater representation of the prenatal care and perinatal outcomes in Kasigau as a whole. Lastly, because this was the first study of its kind in the Kasigau area, there was little data to draw upon for background information or healthcare practices of the region. 
Although follow up studies are highly recommended in Kasigau, the results of the study indicate that prenatal and perinatal outcomes in Kasigau are likely good. In the future, the sample size must be increased to gain a larger representation of the region as a whole. The survey questions need to be made more specific in some of the categories, primarily skilled birth attendants present during birth, birthweight, and early delivery. The participants of the study need to have the qualifications of a skilled birth attendant defined to them to increase the accuracy of the responses. Similarly, there needs to be more strategies put in place to obtain accurate results for birthweight and early delivery. Due to the women having to recall this information from memory, there was substantial room for error in this study. It is recommended to obtain medical records of the women and the children discussed in the study, as well as in future continuation of the study, to certify the accuracy of results.               
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Appendix 3: Survey Questions
	How far do you live from a dispensary? 
	<5 km
	5 km
	>5 km
	

	What is your average monthly income?
	0-2500 ksh/month
	2500-5000 ksh/month
	>5000 ksh/month
	

	What is your marital status? 
	Single
	Married
	
	

	What is your primary source of income? 
	Self
	Husband
	Family
	

	What is your highest level of education? 
	None
	Primary
	Secondary
	Post-Secondary

	Do you sleep under an insecticide-treated mosquito net?
	No
	Yes
	
	

	How old are you?
	
	
	
	

	How many pregnancies have you had?
	
	
	
	

	Did you smoke or drink when you were pregnant?
	No
	Yes
	
	

	When you were pregnant, did you receive prenatal care?
	No
	Yes
	
	

	How many visits/pregnancy?
	0
	1
	2
	>2

	When you delivered, who assisted?
	Trained (Doctor/Nurse/
TBA)
	Untrained (Friend/Relative/
Self)
	
	

	Where did you deliver?
	Health Facility
	Home
	
	

	What was the outcome of each birth?
	Live
	Still
	Other (Miscarriage/
Abortion
	

	What was the birthweight (within 48 hours)?
	
	
	
	

	Did you deliver early?
	No
	Yes
	
	

	Did you have malaria or anemia at the time of birth?
	No
	Yes
	
	

	Were you breastfeeding when you became pregnant?
	No
	Yes
	
	

	How many children do you have?
	
	
	
	

	What are their ages?
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