[bookmark: _GoBack]Topic: Relation between hydration and cognitive function

Perry, S.C., Rapinett, G., Glaser,S.N., & Ghetti, S. (2015). Hydration status moderates the effects of drinking water on children's cognitive performance. 6(3), 520-527

The article is about how the hydration status of the children moderates the effects of drinking water on children’s cognitive performance. It shows the risk the children are exposed to when they can’t find enough water in school. The population of interest was the children aged between 9-12 years old which consisted of 52 children having 50% females. The study used digit span, delayed match, and pair cancellation task method to conduct the study. The children were tested using the treatment session also known as water session and the baseline test to account for the children day to day cognitive performance. During the water session the children were provided with 200 ml during breakfast and in baseline test they were provided with 750ml of water for two hours. After breakfast, no water was provided to the children and the changes in hydration were checked through the urine samples. This urine samples were collected at 7.30 am before breakfast and at 8.40 am after the breakfast where they were taken to the lab for the samples. Children who showed smaller decrease in urine were provided with water adequately on water day compared to the control day where no water was provided and those children that showed larger decrease in urine were provided with water adequately on the control day compared to the water day.  During the control day all urine samples were stored in sealed containers. The result and finding showed that concentrating on the hydration over a period of time may lead to cognitive improvement. On the control day 65% of the sample was dehydrated and 31% remained dehydrated but on the water day only two children remained dehydrated.

Fadda, R., Rapinett, G., Grathwohl, D., Parisi, M., Fanari, R., Calo, M.C., & Schmitt, J. (2012). Effects of drinking supplementary water at school on cognitive performancein children. 5(2), 730-737

The article explains the effects of drinking supplementary water in school to the cognitive performance and its relation to fatigue and vigor. Also shows how dehydration as the result of daily activity may lead to reduction of cognitive functioning. The target population was the children between 9-11 years old living in South Italy region with 168 children, and it consisted of 86 females and 82 males. Urine sampling was the effective method that was used; the children were divided randomly for water supplements, and the control group. There were 5 classes on the control group having 75 children in total and 7 classes in the intervention group having 93 children. The children were grouped according to the class they were. This provided the most convenient sample for the result. The test was used to test the urine sample so that to define the osmolality as greater than 800 mo5m/kg H2O. During the activity the score from morning to afternoon of hydration levels, cognitive performance, and the transition subjected sates were determined through correlation. The results showed that 84% of the children were in the mild state, and had voluntary dehydration in the morning. It was also found that drinking of supplementary water at the school day has positive results on the short term memory. The children who were dehydrated in the morning became hydrated in afternoon and those that were dehydrated in the morning maintained a slightly constant dehydration of 70%. Also the hydration levels of the children who were hydrated in the morning increased by 20%. The water grouped maintained their hydration levels and the intervention group had changes and they experience dehydration.

Chard, A.N., Trinies, V., Edmonds, C.J., Sogore, A., & Freeman, C.M. (2019).The impact of water consumption on hydration and cognition among school children:MethodsandresultsfromacrossovertrialinruralMali.PLoSONE14(1):e0210568.https://doi.org/10.1371/journal.pone.0210568

The article illustrates the impact water consumption brings to the schoolchildren on their hydration and the cognition. Adequate provision of water to children in the school day promotes sanitation, and hygiene protecting the children from infectious diseases. The target population of study was school going children of grade five aging between 9 years old to 13 years old and grade six which included children between 10 years old and 16 years. The study involved 120 pupils where 30 pupils were randomly selected using random number list. The participants were provided with 1.5 liters water from the bottles in the morning for them to use throughout the day and refilled whenever they needed. In the morning and in the afternoon hydration was assessed using urine sampling and gravity, this was achieved through pilot study method and six paper-based tests, the children were also asked if they have eaten or drunk anything that morning. Cognition was then measured through letter cancellation, direct image difference, indirect image difference, forward digit recall, reverse digit recall, and line tracing task. The cognition from the result and the findings showed that 3% of the children were diagnosed with dehydration in the morning which continued till afternoon but controlled under water condition. The children who were hydrated were able to concentrate in the afternoon compared with those who were dehydrated showing that hydration has effects on the cognition. It was also found that there was no difference between the water and control condition in the prevalence of dehydration on previous distributed water. The mean for the water group was 0.01 and that of the control group was also 0.01 showing no difference. 

Trinies V, Chard AN, Mateo T, Freeman MC (2016) Effects of Water Provision and Hydration on Cognitive Function among Primary-School Pupils in Zambia: A Randomized Trial. PLoS ONE 11(3):e0150071. doi:10.1371/journal.pone.0150071

The article addresses the effects of water provision and hydration on the cognitive function among the primary school children. And determine how hydration can promote attention, concentration and short term memory of the primary school children. The study targeted the primary school children from grade 3-6 to know the relationship of hydration and the cognitive function. The study involved a total of 292 pupils where 149 pupils who were on the water group and the 143 pupils who were on the control group. The study used urine specific gravity method and urine color to determine level of hydration where the five schools were involved and the children from grade three to six were provided with bottle of water to fill it whenever they have exhausted or drink from the water source of the school. The study used letter cancellation, direct image difference, indirect image difference, forward digit recall, reverse digit recall, and line trace test. Two of the test involved visual attention, two others involve short-term memory and the last one involved vasomotor skills. From the results and findings, there were no prove that hydration had any impact on the cognitive function but in measuring the children attention, it was discovered that hydration has some effects on the cognitive function when the children are constantly supplied with adequate amount of water. They were supplied with water bottles that they could fill up whenever they finish and other groups would access the water from the school tanks having taps. The main measure that was used to distinguish the two groups was the hydration level and the dehydration level of the two groups. 10 pupils did not appear for afternoon testing, 3 pupils due to improper labeling were excluded and 3 others from the control group were also excluded because they did not provide urine samples.

Khan, A.N., Westfall, D.R., Jones, R.A., Sinn, A.M., Bottin, H.J., Perrier, T.E., & Hillman, C.H. (2019). A 4-d Water Intake Intervention Increases Hydration and Cognitive Flexibility among Preadolescent Children. 9(4). doi: https://doi.org/10.1093/jn/nxz206

The article talks on how adequate water intervention increases the hydration and cognitive flexibility among the preadolescent children and effects of insufficient hydration. The target population for the study was the preadolescent children from the age 9 years old to 11 years old with 32 females and 43 males who were recruited from the east-central region of Illinois. There were a total of 128 participants where 91 enrolled for the study and 83 completed all the three intervention and provide the data required. The study used the crossed over design to determine the relationship in the sample of 72 preadolescent children. The participants maintained their water consumption for a period of 4 days whether high or low intake. The urine samples were then determined for hydration, the ANOVA was also used in the analysis. The results showed that water intake intervention increases the hydration and cognitive flexibility among the preadolescent children. During the diagnosis, the children with low intervention had poor cognitive flexibility compared to those with high intervention. Results showed that 67 of the participants returned the food records and 30% of the participants related to the accuracy in homogeneity condition. Also the urine osmolality during the AL interventions was inversely related to accuracy during the homogeneity trials.

Matthew, J.K., Ulrich, E., Russell, F., Steven, C.R., Gemma, A.C., Adam, H., Fernando, O.Z., Ruth, O.L., Terry, M., Adrian, M.O., & Marcus, S.S. (2011). Dehydration Affects Brain Structure and Function in Healthy Adolescents. 32:71-79

The article shows the how brain structure is affected by dehydration and how the functioning in healthy adolescents is altered based on dehydration and hydration levels. The article also explains on how dehydration causes shrinkage of the brain tissue to a point that the adolescent cannot perform well in class. The target population was the adolescents aged 12 years old and above. The participants of the study were ten healthy adolescents having five females and five male. The participants were involved in the measures which included the randomized, cross-over, and the repeated study. Each of the ten adolescents was subjected to the study, and they attended the laboratory in two occasions. They also went for the sMRI, fMRI, and the ASL before and after the thermal exercise dehydration or the exercise control condition. The participants underwent the medical check up to get the information of their previous medical conditions to understand their body reaction. After this the participants went through physical examination that included observation to understand other conditions that were not observed. They were supposed to maintain their diet, avoid alcohol, and avoid strenuous activity during the 24h before the study. They drank 500ml of water in the evening before they could go to the laboratory the following morning. The participants also drank water 500 ml 1h before the physical exercise. Results showed that osmolality of urine was measured and it was found that there were normal levels of hydration. There was also no difference in osmolality before dehydration and the control sessions.
Summary

The articles clearly show that hydration status moderates the effects of drinking water on children’s cognitive performance. Children with high water intake tends to moderate their hydration level all the time and they tend to have competent cognitive function compared to those children in the arid areas experiencing low water intake. The children in such regions tend to be affected cognitively and therefore poor cognitive performance. It is also clear that children supplemented with adequate drinking water at school have good cognitive performance; the children in these schools have high retention and remembrance power compared to others. Those learners with issues on remembering or getting what is taught tend to improve if the level of hydration is as required in their body. The supplements in schools are in the form of bottles and school tanks having taps and children can access the water anytime they want. The supplements in schools play a critical role in improving the children cognitive.

It was also evident that water consumption has a great role in the school children hydration and cognition. The cognitive of the school children tend to understand things and the urge of learning new things is high. Those children taking water most of the times have high hydration and the study show that the level of cognitive performance of such children is greater than those with low hydration levels. The hydration relates to the school children cognitive performance with the level of consumption of water every day. In the afternoon if the children are not provided with enough water they tend to have low level of attention in class. High levels of hydration maintain the learners’ concentration and their short-term memory.
From the article it is clear that the primary school children are affected with how water in been provided in the schools which intern affects the hydration and cognition function. The primary school children in the morning might have high hydration levels but in the afternoon the hydration levels seem to decrease to more than 60%. During the afternoon many primary school children lack attention and might be seen doing their own things or some sleeping, this is a clear indication that water provision to the primary school children, plays a critical role in cognitive  function. Hydration promotes the primary school children cognitive function depending on the water provision in the school. 
The water intake intervention increases hydration and cognitive flexibility among the preadolescent children. The cognitive flexibility of the preadolescent children depends on the water intake intervention, children with high water intervention tend to be flexible cognitively and their ideas are different from the preadolescent children having low water intake intervention. The cognitive works according to the intervention either low or high and therefore there is a relationship on hydration and cognitive functions. Despite some pupils exclusion due to their mistakes such as failure to attend the lab for urine sampling and other mistakes the results showed that the learners with high hydration in the morning tend to maintain it and those dehydrated tend to be hydrated in the afternoon.
To determine the osmolality that will help understand the dehydration levels of the participants. The participants were divided into the control sessions and dehydration session to measure the level of dehydration. The participants are not supposed to consume things that will interfere with the study. Dehydration has a great effect on the brain of adolescents. Those adolescents who have high dehydration levels tend to experience brain shrinkage that then affects the brain functionality. The adolescents are medical assessed to know the conditions of their bodies before the actual test. Drinking water in the afternoon would help in determining the level of dehydration in the morning and assess the mental functioning of the group. The osmolality of the participants after the measurement of hydration was the same in the evening and in the morning.
