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Abstract
In Nigeria, schistosomiasis remains an important public health concern, particularly among riverine communities where frequent human-water contact makes transmission easier. In Rivers State, this study examined the degree of exposure and water contact in relation to Schistosoma infection in coastal communities. 225 participants were purposively selected from Ogu-Bolo, Oyorokoto, and Ogbo communities in a cross-sectional survey. Structured questionnaires on socio-demographics, water contact activities, and hygiene practices were used to gather data. To identify the species of schistosomes, blood samples were collected using phlebotomy, examined under a microscope and using the polymerase chain reaction (PCR). Results show that, 83% of participants reported swimming in rivers, and the majority (88%) had water contact two to three times per week, mostly for fishing (82%). 96% did not wear protective gear, and nearly half (47%) spent 4–6 hours per exposure. Every participant noted that snail hosts were present close to bodies of water. 20% of participants had a Schistosoma infection, with S. mansoni (50%) being the most prevalent, followed by S. haematobium (35%), and S. japonicum (15%). Ogbo community had the highest rate of infection (52%), followed by Oyorokoto (26%), and Bolo (22%). Infection prevalence was significantly correlated with swimming (p=0.03), proximity to snail hosts (p<0.001), and duration of water exposure (p<0.001). 45% of respondents were unaware of the connection between water contact and worm infection, indicating a low level of awareness regarding the risk of schistosomiasis. These results demonstrate the significant contribution that recreational and occupational water contact makes to the ongoing spread of schistosomiasis in Rivers State. To lower the risk of infection in susceptible shoreline populations, it is critically necessary to implement integrated control strategies, protective measures, and strengthened health education.
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1.0 Introduction
Schistosomiasis remains a significant public health concern in many parts of the world, particularly in sub-Saharan Africa, as human contact with freshwater environments is a key factor in the transmission of the disease. The parasitic schistosome disease primarily affects individuals engaged in activities such as fishing, agriculture, recreational swimming, and domestic duties in the vicinity of water bodies, including rivers, streams, ponds, and lakes. The incidence of schistosomiasis is directly linked to the level and frequency of contact with contaminated water, as well as the use of preventive measures to avoid exposure.
The literature has consistently demonstrated that the sites with intense human-water contact experience high transmission levels of schistosomiasis, particularly where there are no efficacious protective interventions (Kone, Onifade, & Dada, 2023). Among Ondo State, Nigeria, populations, several factors—ranging from frequency of exposure to water to the nature of activities engaged in within water settings and the presence of snails as intermediate hosts—play a significant role in the prevalence of urinary schistosomiasis, along with other waterborne diseases (Kone et al., 2023). A similar trend is observed in a few other disciplines, where prolonged exposure to contaminated water increases the risk of infection, as demonstrated by research conducted in China and Senegal (Zhang et al., 2021; Senghor et al., 2022).
Although the association between water contact and schistosomiasis has been extensively reported worldwide, health status, socioeconomic status, and access to medical care are key factors that determine the prevalence of the disease within a given population (Ponzo et al., 2024). It aims to investigate the level of water contact and exposure in relation to schistosoma infection in shoreline communities of Rivers State, Nigeria. In particular, it investigates the frequency of water exposure, activities that predispose individuals to the infection, and the prevention strategies (or their absence) adopted by those frequently exposed to freshwater bodies.
Consistent with the research of Reed et al. (2023), which focused on understanding the relationship between age and schistosomiasis prevalence in Malawi, this study also examines the potential risks associated with specific demographic factors, including age and occupation, among individuals who come into contact with infested water. Through these factors, we aim to gain a better understanding of the role of contact with and exposure to water in the transmission of schistosomiasis, as well as offer practical suggestions for future prevention strategies. 
2.0	Methodology
2.1 Research Design 
A community-based cross-sectional design was employed for this study. This approach allowed for the collection of data from individuals residing in riverine areas of Rivers State, where exposure to freshwater bodies is frequent, and blood samples were collected for laboratory analysis. This design has been previously applied in similar studies, such as Kone et al. (2023), which investigated the occurrence of urinary schistosomiasis in Ondo State, Nigeria, and Boih et al. (2021), who studied urinary schistosomiasis among school-aged children in South-South Nigeria. The design is ideal for estimating the prevalence of Schistosoma infection, identifying associated risk factors, and utilizing molecular techniques for species characterization. This method offers valuable insights for evidence-based control measures and policy formulation.
2.2 Area of Study
Rivers State is located in the Niger Delta region of southern Nigeria. It covers an area of approximately 11,077 km² and is one of the most densely populated states in the country, with a population density of approximately 284 persons per square kilometer. Rivers State is characterized by extensive freshwater bodies, including rivers, streams, ponds, and lakes, which are prone to flooding due to the state’s geographical features. The population in the state is diverse, with several ethnic groups, including Ijaw, Ogoni, Ikwerre, and others. The state is divided into 23 Local Government Areas (LGAs), and several of these LGAs contain riverine communities that are heavily engaged in water-dependent economic and domestic activities, which significantly expose residents to the risk of schistosomiasis.
2.3 Population of Study
The study focused on individuals residing in riverine communities in Rivers State, particularly those from the Rivers East, Rivers West, and Rivers South-East Senatorial Districts. The target population consisted of individuals aged 18–65 years, with a significant portion engaged in activities such as fishing, farming, and timbering. These activities require frequent interaction with freshwater bodies. Inclusion criteria for participants were informed consent, residency in the study area for at least six months, and willingness to provide blood samples. Exclusion criteria included severe illness, pregnancy, and refusal to participate. The final sample consisted of 255 participants, with approximately 85 participants selected from each of the three riverine communities: Ogu-Bolo, Oyorokoto, and Ogbo.
2.4 Sample and Sampling Techniques
The sample size for this study was calculated using the formula:
n=Z2p(1−p)d2n = \frac{Z^2 p(1-p)}{d^2} 
where:
· n= is the sample size,
· Z=1.96Z = 1.96 for a 95% confidence interval,
· p=0.15p = 0.15 (estimated prevalence of schistosomiasis),
· d=0.05d = 0.05 (allowable margin of error).
The initial calculation yielded a sample size of 196. To increase the precision of the findings, the sample size was increased by 30%, resulting in a final sample size of 225 participants.
2.4 Sampling Methods
A multi-stage sampling technique was used to select participants from the riverine communities of Rivers State. 
Clusters of LGAs within the three Senatorial Districts (Rivers East, Rivers West, and Rivers South-East) were formed based on the presence of riverine communities. From each district, LGAs with high water exposure and socio-economic activities were purposively selected for the study. These included Ogu-Bolo (Rivers East), Andoni (Rivers South-East), and Ahoada East (Rivers West).
Each selected LGA was subdivided into clusters based on the presence of freshwater bodies, particularly those with snails and high levels of socio-economic and domestic activities. The three communities selected from each cluster based on the inclusion criteria were Bolo (Rivers East), Oyorokoto (Rivers South-East), and Ogbo (Rivers West).
In each selected community, individuals who met the inclusion criteria—those whose occupations brought them in frequent contact with freshwater bodies—were purposively selected. A total of 85 participants from each community were chosen for the study.
The instruments used to collect data for the study was a structured questionnaire developed to collect socio-demographic information, water contact exposure data (frequency, duration, and nature of contact), and hygiene practices. The questionnaire was divided into three sections: socio-demographic characteristics, water contact and exposure, and hygiene and sanitation practices.
2.5 Blood Sample Collection and analysis
Blood samples were drawn using 5ml hypodermic syringes using phlebotomy technique. The procedure was carried out under sterile conditions, and the blood samples were stored in labeled vials and transported under proper refrigeration to ensure sample integrity.

The laboratory analysis consisted of two stages: microscopic examination and molecular analysis using polymerase chain reaction (PCR).
The blood samples were initially examined under a compound microscope to identify the presence of Schistosoma eggs and larvae. Samples were stained using hematoxylin and eosin and examined for characteristic morphological features of the parasite.
DNA was extracted from blood samples and subjected to PCR amplification using species-specific primers to identify Schistosoma species (S. mansoni, S. haematobium, and S. japonicum). The PCR amplification followed standardized protocols, and positive results were confirmed based on cycle threshold (Ct) values.
2.6	Ethical Consideration
Ethical approval was obtained from the Research Ethics Committee of the Department of Public Health, School of Health Technology, Federal University of Technology Owerri and the Rivers State Ministry of Health Ethical Committee. Informed consent was obtained from all the participant before enrolment.
2.6 Data Analysis
Data were analyzed using both descriptive and inferential statistics. Descriptive statistics, such as percentages and frequency distributions, were used to summarize socio-demographic data and water contact exposure. Inferential statistics, including Chi-square tests and Analysis of Variance (ANOVA), were employed to examine associations between water contact and the prevalence of schistosomiasis. The Statistical Package for Social Science (SPSS) software was used for all data analyses.
3. Results
Presented in Table 1 are the results of level of water contact and exposure of the respondents. From the results, 2-3 days per week was the frequency at which larger numbers of them 199 (88%) come in contact with the rivers/streams in the community and this was followed by once per week 26(12%). Moreover, none of the participants came in contact and exposed to water every day and once per month. The order of reason for coming in contact with the rivers/streams in the community was fishing 184 (82%), Farming 26 (12%), timbering 13 (6%), transportation 1 (0.4%) and Domestic use (Bathing, Washing, Swimming, etc.) 1 (0.4%). Moreover, majority of them 186(83%) swim in the rivers/streams in the community unlike those 39(17%) that never swim. Considering the length of time spent in the rivers/streams, most of the participants 105(47%) spent 4-6 hours in the rivers/streams followed by those 91(40%) that spend 2-3 hours, 1 hour 22(%), 7-9 hours 7(3%) and less than 1 hour 0(0%). 217(96%) of them do not use protective measures (gloves, boots etc) when coming in contact with the rivers/streams whereas very few of them 8(4%) do use. In addition, all the participants perceived the presence of snails, frogs and toads around the rivers/stream. Of the 225 participants enrolled in the study, 102 (45%) were unsure if constant contact with rivers/stream due to activities as a fisherman/woman; farmer etc could increase chances of certain worm infection whereas few of them 56(25%) were aware that this constant contact could increase chances of certain worm infection. Furthermore, Figure 1 displayed that borehole 192(85%) was the major source of water for domestic/household use compared to well 31(14%), river 2 (1%) and stream/others 0(0%).      
 Table 1: Level of water contact and exposure
	Variables
	Frequency
	Percentage

	Frequency of coming in contact with the Rivers/Streams in the community

	Daily 
	0
	0

	2-3 days weekly 
	199
	88

	Once weekly 
	26
	12

	Once monthly 
	0
	0

	Total
	225
	100

	Reason for coming in contact with the Rivers/Streams in the community

	Fishing 
	184
	82

	Farming 
	26
	12

	timbering 
	13
	6

	transportation 
	1
	0.4

	Domestic use (Bathing, Washing, Swimming, etc)  
	1
	0.4

	Total
	225
	100

	Swim in the Rivers/Streams in your community?

	Yes 
	186
	83

	No 
	39
	17

	Total
	225
	100

	Length of time spent in the Rivers/Streams

	Less than 1 hour 
	0
	0

	1 hour  
	22
	10

	2-3 hours 
	91
	40

	4-6 hours 
	105
	47

	7-9 hours
	7
	3

	Total
	225
	100

	Use protective measures (gloves, boots etc) when coming in contact with the Rivers/Streams

	Yes 
	8
	4

	No  
	217
	96

	Total
	225
	100

	Have snails, frogs and toads around the Rivers/Streams

	Yes 
	225
	100

	No  
	0
	0

	Total
	225
	100

	Constant contact with Rivers/Stream due to activities as a fisherman/woman; farmer etc could increase chances of certain worm infection

	Yes 
	56
	25

	No 
	67
	30

	Not sure 
	102
	45

	Total
	225
	100








Table 2 presented the results of prevalence and species of schistosoma infection while Table presented the results of distribution and species of schistosoma infection across different communities studied. From the results, out of the 225 respondents, 46(20%) of them had schistosoma infection compared to most of them 179(80%) who were negative to the infection. The above results were based on schistosomiasis molecular epidemiology assay (Appendice 1) which stated that cycle threshold values (Ct) less than 45 is positive, ct above 45 is negative, ct below 10 is negative, ct 10 to 8 is borderline negative, ct 43 to 45 is borderline positive. In figure 2 are the distribution patterns of schistosoma infection across the different communities studied where it was shown that infection was significantly (p= 0.024) highest 24(52%) in Ogbo followed by Oyorokoto 12(26%) and Bolo 10(22%). The Schistosoma species suffered most was Schistosoma mansoni 23(50%) compared to S. haematobium 16(35%) and S. japonicum 7(15%) (Table 2a). Schistosoma haematobium 6(38%) and S. mansoni 15(65%) were higher in Ogbo whereas S. japonicum was equally higher 3(43%) in both Oyorokoto and Ogbo (Table 2b).  

Table 2a	Prevalence of Schistosoma species
	Variables
	Frequency
	Percentage

	Prevalence of Schistosoma infection

	Positive
	46
	20

	Negative
	179
	80

	Total
	225
	100

	Schistosoma species
	

	Schistosoma haematobium
	16
	35

	S. japonicum
	7
	15

	S. mansoni
	23
	50

	Total
	46
	100




Table 2b	Distribution of schistosoma species across different communities studied
	 
	Oyorokoto              
	Ogbo   
	Bolo
	Total

	Schistosoma species
	
	

	Schistosoma haematobium
	5(31%)
	6(38%)
	5(31%)
	16(100%)

	S. japonicum
	3(43%)
	3(43%)
	1(14%)
	7(100%)

	S. mansoni
	4(17%)
	15(65%)
	4(17%)
	23(100%)

	Total
	12(26%)
	24(52%)
	10(22%)
	46(100%)
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Figure 2:	Prevalence of Schistosoma infection across different communities studied
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Table 3 presented the results of the association between water contact and exposure and prevalence of schistosoma infection where all the variables with the exception of source of water for domestic/household use (p=0.89), frequency of coming in contact with the rivers/streams in the community (p=0.93) and using protective measures (gloves, boots etc) when coming in contact with the rivers/streams (p=0.57) had significant association with prevalence of schistosoma infection. From the results, it was displayed that prevalence of schistosoma infection was higher among the respondents that come in contact with the rivers/streams at 2-3 days weekly (21%) and also swim (23%) in the rivers/streams in the community. Length of time spent in the rivers/streams had significant association with schistosoma infection with infection being higher among the respondents that spend around 7-9 hours (71%) in the rivers/streams and those (21%) without protective measures (gloves, boots etc) when coming in contact with the rivers/streams. In addition, all the schistosoma infection was found among the participants (20%) that have snails, frogs and toads around the rivers/stream with significant association (p< 0.001).   



Table 3	Association between water contact and exposure and prevalence of Schistosoma infection
	Variables
	Positive
	Negative
	Total
	X2
	p-value

	Source of water for domestic/household use
	

	River  
	1(50%)
	1(50%)
	2(100%)
	
	

	Stream 
	0(0%)
	0(0%)
	0(0%)
	
	

	Well 
	6(19%)
	25(81%)
	31(100%)
	

	Borehole 
	39(20%)
	153(80%)
	192(100%)
	

	Others
	0(0%)
	0(0%)
	0(0%)
	
	

	Total
	46(20%)
	
	225(100%)
	1.1
	0.894

	Frequency of coming in contact with the Rivers/Streams in the community

	Daily 
	0(0%)
	0(0%)
	0(100%)
	
	

	2-3 days weekly 
	42(21%)
	157(79%)
	199(100%)
	
	

	Once weekly 
	4(15%)
	22(85%)
	26(100%)
	
	

	Once monthly 
	0(0%)
	0(0%)
	0(100%)
	
	

	Total
	46(20%)
	179(80%)
	225(100%)
	0.46
	0.927

	Swim in the Rivers/Streams in the community

	Yes 
	43(23%)
	143(77%)
	186(100%)
	
	

	No 
	3(8%)
	36(92%)
	39(100%)
	
	

	Total
	46(20%)
	179(80%)
	225(100%)
	4.72
	0.03

	Length of time spent in the Rivers/Streams

	Less than 1 hour 
	0(0%)
	0(0%)
	0(100%)
	
	

	1 hour  
	3(14%)
	19(86%)
	22(100%)
	
	

	2-3 hours 
	9(10%)
	82(90%)
	91(100%)
	
	

	4-6 hours 
	29(28%)
	76(72%)
	105(100%)
	
	

	7-9 hours
	5(71%)
	2(29%)
	7(100%)
	
	

	Total
	46(20%)
	179(80%)
	225(100%)
	21.37
	< 0.001

	Use protective measures (gloves, boots etc) when coming in contact with the Rivers/Streams 

	Yes 
	1(13%)
	7(88%)
	8(100%)
	
	

	No  
	45(21%)
	172(79%)
	217(100%)
	
	

	Total
	46(20%)
	179(80%)
	225(100%)
	0.32
	0.57

	Have snails, frogs and toads around the Rivers/Stream

	Yes 
	46(20%)
	179(80%)
	225(100%)
	
	

	No  
	0(0%)
	0(0%)
	0(100%)
	
	

	Total
	46(20%)
	179(80%)
	225(100%)
	78.62
	< 0.001



4.0	Discussion
This study presents the results on the intensity of water contact and exposure by the respondents, along with the corresponding prevalence of Schistosoma infection in riverine populations in Rivers State, Nigeria.
A significant portion of the respondents (88%) reported 2-3 contacts with water per week, compared to 12% who had such contacts every week. Notably, there were no respondents who indicated daily or monthly contact with water, implying that water contact is a normative but not ongoing practice within these communities. This aligns with current research, including work by Kone et al. (2023), that recorded comparable frequencies of contact within Nigerian communities. The most common reasons for exposure to water were fishing (82%), followed by agriculture (12%), and logging (6%). This corroborates the report by Ahmad et al. (2014), indicating that occupational activities involving extensive contact with water significantly increase the likelihood of schistosomiasis.
Regarding swimming behaviour, a high proportion of 83% of the respondents indicated that they swim in these water bodies. Given that contact with infested water is a risk factor for schistosomiasis, this result presents a potential for high exposure among populations that utilise recreational water bodies. Furthermore, Reed et al. (2023) identified similar behaviours in Malawi, where regular swimming in contaminated waters was associated with high infection rates.
A high proportion of respondents (47%) indicated that they spent 4 to 6 hours in water bodies, a prolonged time that also raises concerns regarding exposure to schistosomal larvae, especially under freshwater conditions were infected snails are present. This aligns with earlier research (Abubakar et al., 2015; Alade et al., 2023), which has demonstrated a connection between prolonged water exposure and an increased risk of infection. In addition, 96% of the interviewees did not use protective gear, such as gloves and boots, thereby increasing the risk of infection through direct contact with contaminated water. On the contrary, only 4% of participants employed protective behaviours, a finding that suggests a lack of preventive health measures in these communities. The findings are consistent with a study conducted by Chiamah et al. (2019), which revealed that lack of protective clothing is a key factor leading to the high prevalence of schistosomiasis among at-risk populations.
Most significantly, all the respondents noted the occurrence of snails, frogs, and toads in the vicinity of rivers and streams. This is of utmost significance, considering that those organisms are recognised as intermediate hosts of parasites responsible for causing schistosomiasis, specifically the Schistosoma species. Research conducted by Senghor et al. (2022) has made a definitive link between the presence of such hosts and the prevalence of schistosomiasis in riverine communities. The high density of hosts signifies that the environment is conducive to the transmission of schistosomiasis, as the larvae (cercariae) emitted by contaminated snails can penetrate human skin upon contact with contaminated water.
Despite the clear risks associated with contact with water, 45% of the respondents were uncertain whether continuous contact with infested water could result in worm infections, whereas 25% of them were aware of the danger. Such a low awareness level is indicative of a shortage of health education within these communities. Cisse et al. (2021) also reported similar observations, noting that limited knowledge of schistosomiasis transmission and prevention often leads to the persistence of risky behaviours. This calls for increased health education campaigns that would promote awareness of schistosomiasis and measures for its prevention, as has been seen in other regions of the globe where the disease is endemic (Akinwale et al., 2009).
The prevalence of Schistosoma infection in the community interviewed was found to be 20%, with the most prevalent species being Schistosoma mansoni (50%), followed by Schistosoma haematobium (35%) and Schistosoma japonicum (15%). This is in line with evidence from other research conducted in similar ecological settings, like that of Kone et al. (2023), which also reported S. mansoni as the principal species in their research. The spatial gradients in the abundance of the species were readily apparent in the distribution patterns within the three communities studied, with the highest occurrence being that of Ogbo at 52%, followed by Oyorokoto at 26% and Bolo at 22%. The geographical variation may be determined by local ecological processes, including water quality, snail population dynamics, and the frequency of human-water contact (Ponzo et al., 2024).
The highly significant association between water exposure duration and the prevalence of schistosomiasis (p < 0.001) suggests a key role played by prolonged contact with water in facilitating the spread of the disease. The highest infection rates were noted among individuals engaged in activities involving more than 7 hours of water contact, thereby emphasising the excessive risk faced by those whose lifestyles entail frequent, prolonged exposure to freshwater habitats. Moreover, the infection prevalence was strongly associated with the presence of snails in the vicinity of water bodies (p<0.001), once again confirming the crucial role of intermediate host availability in the transmission of schistosomiasis.
The majority of the respondents (85%) indicated the use of borehole water for household purposes, whereas a minority used healthy water (14%), and an even smaller minority used river or stream water (1%). This observation suggests that although river water is widely used in economic activities, borehole water is often preferred for household use, likely due to concerns about waterborne diseases. These observations are consistent with research by Dawaki et al. (2016), which highlighted an increasing reliance on borehole water as a safer alternative in schistosomiasis-prone areas.
Conclusion
The results of this study highlight the significant role of water contact in schistosomiasis transmission in riverine communities of Rivers State. The frequency and duration of water exposure, combined with the lack of protective measures, contribute to the high risk of infection. 
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	Hold Steps

	Reverse transcription at 95°C for 10:00

	 

	Cycling

	45 cycles
	1)
	95°C for 15s

	
	2)
	60°C for 60s acquiring on Green, Yellow, Orange, Red

	 

	Cycling: ITTS2F → ITTS2F Probe 1
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Target
	Sango Schitos Assay → ITTS2F → ITTS2F Probe 1

	Normalisation
	Dynamic

	Ignore
	1

	Exclusion
	None

	Threshold
	0.573 starting at cycle 1

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cycling: SRA1 & SRA2 → SRA1 & SRA2 Probe 1
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Target
	[bookmark: _GoBack]Sango Schitos Assay → SRA1 & SRA2 → SRA1 & SRA2 Probe 1

	Normalisation
	Dynamic

	Ignore
	5

	Exclusion
	None

	Threshold
	0.034 starting at cycle 1
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	Colour
	Cq
	Efficiency
	Efficiency R²
	Result

	 
	 
	
	
	 
	 
	 
	 

	   HB1
	 

	6
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	 
	 
	
	
	
	

	   HB 2  POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 43.92 σ = 0.00

	15
	 
	 
	 
	43.92
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	 
	 
	
	
	
	

	   HB 3
	 

	33
	 
	 
	 
	
	
	
	
	-
	-
	 

	
	 
	 
	
	
	
	
	
	
	
	

	
	 
	 
	 
	
	
	
	
	
	
	

	HB 4 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	5
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	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 5
	 

	48
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 6
	 

	24
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 7 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 39.15 σ = 0.00

	32
	 
	 
	 
	39.15
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 8
	 

	7
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 9 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 42.32 σ = 0.00

	16
	 
	 
	 
	42.32
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 10
	 

	25
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 11
	 

	34
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 12
	 

	8
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 13
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	-
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	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 17 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 38.27 σ = 0.00
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	38.27
	-
	-
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	-
	-
	-
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	36
	 
	 
	 
	-
	-
	-
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	-
	-
	-
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	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 22
	 

	23
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 23
	 

	31
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 24 NEGATIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 8.52 σ = 0.08

	19
	 
	 
	 
	8.52
	-
	-
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	20
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 26
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	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 27
	 

	30
	 
	 
	 
	 
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 28
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	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 29
	 

	13
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 30
	 

	10
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 31 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 29.0 σ = 0.00

	2
	 
	 
	 
	29.07
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 32
	 

	22
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 33
	 

	1
	 
	 
	 
	-
	-
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	HB 34
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	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 35
	 

	37
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 36
	 

	12
	 
	 
	 
	 
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 37 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 45.00 σ = 0.10

	47
	 
	 
	 
	45.00
	-
	-
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	x̄ = 40.27 σ = 0.00
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	-
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	HB 43
	 

	46
	 
	 
	 
	-
	-
	-
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	x̄ = 28.41 σ = 0.00

	38
	 
	 
	 
	28.41
	-
	-
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	41
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	-
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	-
	-
	-
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	x̄ = 32.15 σ = 0.00

	34
	 
	 
	 
	32.15
	-
	-
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	39
	 
	 
	 
	 
	-
	-
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	-
	-
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	HB 55
	 

	10
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 56
	 

	23
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 57
	 

	9
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 58 POSITIVE 
	 
	 
	x̄ = 45.01 σ = 0.08

	8
	 
	 
	 
	45.01
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 59
	 

	22
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 60
	 

	26
	 
	 
	 
	-
	-
	-
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	35
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 62 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 32.11 σ = 0.00

	11
	 
	 
	 
	32.11
	-
	-
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	-
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	4
	 
	 
	 
	-
	-
	-
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	15
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 67 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 31.19 σ = 0.00

	33
	 
	 
	 
	31.19
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 68
	 

	41
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 69
	 

	7
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 70
	 

	16
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 71
	 

	31
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 72
	 

	46
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 73
	 

	8
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 74 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 43.83 σ = 0.00

	12
	 
	 
	 
	43.83
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 75
	 

	26
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 76
	 

	36
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 77 NEGATIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 8.13 σ = 0.09

	5
	 
	 
	 
	8.13
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 78
	 

	37
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 79
	 

	43
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 80
	 

	2
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 81
	 

	13
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 82
	 

	45
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 83
	 

	32
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 84 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 42.31 σ = 0.00

	21
	 
	 
	 
	42.31
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 85
	 

	44
	 
	 
	 
	-
	-
	-
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	20
	 
	 
	 
	-
	-
	-
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	14
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 88
	 

	28
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 89
	 

	18
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 90 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 29.07 σ = 0.00

	47
	 
	 
	 
	29.07
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 91
	 

	38
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 92 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 29.15 σ = 0.00

	29
	 
	 
	 
	29.15
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 93
	 

	40
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 94
	 

	48
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 95
	 

	25
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 96
	 

	24
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 97
	 

	30
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 98
	 

	22
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 99
	 

	7
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 100 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 40.16 σ = 0.00

	16
	 
	 
	 
	40.16
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 101
	 

	25
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 102
	 

	34
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 103
	 

	8
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 104
	 

	17
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 105
	 

	26
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 106
	 

	35
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 107
	 

	9
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 108
	 

	18
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 109 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 43.75 σ = 0.00

	27
	 
	 
	 
	43.75
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 110
	 

	24
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 111
	 

	6
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 112
	 

	15
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 113
	 

	23
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 114
	 

	33
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 115
	 

	10
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 116
	 

	14
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 117
	 

	28
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 118
	 

	38
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 119
	 

	3
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 120 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 29.17 σ = 0.00

	11
	 
	 
	 
	29.17
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 121
	 

	29
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 122
	 

	36
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 123
	 

	48
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 124
	 

	41
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 125
	 

	21
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 126 NEGATIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 9.14 σ = 0.07

	1
	 
	 
	 
	9.14
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 127
	 

	19
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 128
	 

	20
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 129
	 

	46
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 130
	 

	31
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 131
	 

	4
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 132
	 

	12
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 133
	 

	43
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 134
	 

	2
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 135 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 27.91 σ = 0.00

	42
	 
	 
	 
	27.91
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 136
	 

	47
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 137
	 

	32
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 138 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 38.17 σ = 0.00

	44
	 
	 
	 
	38.17
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 139
	 

	5
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 140
	 

	45
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 141 POSITIVE
	x̄ = 29.33 σ = 0.00
	 
	 
	 
	 
	 
	 
	 
	x̄ = 29.33 σ = 0.00

	13
	 
	 
	 
	29.33
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 142
	 

	39
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 143
	 

	40
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 144
	 

	37
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 145
	 

	7
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 146
	 

	16
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 147 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 32.33 σ = 0.00

	25
	 
	 
	 
	32.33
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 148
	 

	34
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 149
	 

	8
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 150
	 

	17
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 151
	 

	26
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 152
	 

	35
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 153
	 

	9
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 154 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 28.94 σ = 0.00

	18
	 
	 
	 
	28.94
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 155
	 

	27
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 156
	 

	6
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 157
	 

	15
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 158  POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 42.44 σ = 0.00

	24
	 
	 
	 
	42.44
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 159
	 

	33
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 160
	 

	10
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 161
	 

	14
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 162
	 

	23
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 163
	 

	36
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 164
	 

	4
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 165
	 

	19
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 166 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 29.15 σ = 0.00

	28
	 
	 
	 
	29.15
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 167
	 

	37
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 168 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 40.09 σ = 0.00

	40
	 
	 
	 
	40.09
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 169
	 

	3
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 170
	 

	31
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 171 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 35.12 σ = 0.00

	42
	 
	 
	 
	35.12
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 172
	 

	30
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 173
	 

	21
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 174
	 

	43
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 175
	 

	22
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 176
	 

	39
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 177
	 

	1
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 178
	 

	45
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 179 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 30.12 σ = 0.00

	29
	 
	 
	 
	30.12
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 180
	 

	5
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 181
	 

	20
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 182 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 37.14 σ = 0.00

	32
	 
	 
	 
	37.14
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 183
	 

	12
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 184
	 

	48
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 185
	 

	13
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 186 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 32.78 σ = 0.00

	47
	 
	 
	 
	32.78
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 187
	 

	2
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 188
	 

	11
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 189
	 

	38
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 190
	 

	46
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 191
	 

	41
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 192
	 

	44
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 193 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 31.14 σ = 0.00

	10
	 
	 
	 
	31.14
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 194
	 

	19
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 195
	 

	30
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 196
	 

	39
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 197
	 

	41
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 198
	 

	1
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 199 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 34.62 σ = 0.00

	12
	 
	 
	 
	34.62
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 200
	 

	17
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 201
	 

	27
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 202
	 

	40
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 203
	 

	3
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 204 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 27.23 σ = 0.00

	15
	 
	 
	 
	27.23
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 205
	 

	24
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 206
	 

	34
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 207
	 

	47
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 208
	 

	18
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 209 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 40.18 σ = 0.00

	11
	 
	 
	 
	40.18
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 210
	 

	35
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 211
	 

	43
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 212
	 

	22
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 213
	 

	2
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 214 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 39.18 σ = 0.00

	9
	 
	 
	 
	39.18
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 215
	 

	37
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 216
	 

	45
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 217
	 

	5
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 218
	 

	13
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 219
	 

	21
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 220 POSITIVE
	 
	 
	 
	 
	 
	 
	 
	 
	x̄ = 41.35 σ = 0.00

	31
	 
	 
	 
	41.35
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 221
	 

	28
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 222
	 

	16
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 223
	 

	6
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 224
	 

	8
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	
	
	
	
	
	

	HB 225
	 

	25
	 
	 
	 
	-
	-
	-
	 

	
	 
	 
	
	
	
	
	

	
	 
	 
	 
	
	
	
	



41 positive, 5 Borderline Positive and 3 borderline negatives
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