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The Science Behind Down Syndrome  
By Nicole Haase       D.U.Quark 2020. Volume 5(Issue 1) pgs. 2-5 

Published November 29, 2020                   Staff Article 

 

 Imagine being at your ultrasound appointment (or with someone at theirs’), and the 

doctor tells you the fetus has Down syndrome. What would be your initial reaction? If this 

diagnosis scares you, allow me to inform you on the scientific facts, so you fully understand the 

diagnosis. Important topics to be discussed are the causes of Down syndrome, its three 

different types, and challenges that may arise from this diagnosis.  

 Let’s first define what Down syndrome is. Down syndrome, also called Trisomy 21, is 

when an individual has an extra copy of chromosome 21. A mistake in cell division may lead to 

an individual having 47 instead of 46 chromosomes, and can result in Down syndrome (1).  

Intellectual disabilities that a child diagnosed with Down syndrome 

may experience are as follows: mild to moderate cognitive 

impairment, delayed language, and an affected short and long-

term memory (1). Physical characteristics of a child with Down 

syndrome include: flattened face, upward slanted almond-shaped 

eyes, a short neck, small ears, protruding tongue, tiny white spots 

on iris, small hands and feet, a palmar crease (a single line across the palm of the hand), small 

pinky fingers that may curve towards the thumb, poor muscle tone or loose joints, and 

shortened height (1, 2). Some of these symptoms can be seen in the image to the left (3). 

The three types of Down syndrome are: Trisomy 21, Translocation Down syndrome, and 

Mosaic Down syndrome. The most common type is Trisomy 21, where 3 separate copies of 

chromosome 21 exist in each cell (2). A smaller percentage experience Translocation Down 
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syndrome, which is when a whole or part of an extra chromosome 21 is relocated and attached 

to a different chromosome (2). Mosaic Down syndrome is even less common, and is when 

some cells in an individual have 3 copies of chromosome 21 and some do not (1). With Mosaic 

Down syndrome, symptoms can be the same as with other types of Down syndrome, but may 

be less severe due to the individual having more normal cells than trisomy 21 cells (2). 

Down syndrome is a random genetic disease, but there are risk factors that can increase 

the probability of Down syndrome in a fetus. A mother’s age can affect her likelihood of having a 

child with Down syndrome. If 35 years or older, women who become pregnant are more likely to 

have a pregnancy affected by Down syndrome; however, Down syndrome is more common in 

pregnancies of younger women because being pregnant at a younger age is more common (4). 

Overall, approximately 1 in every 700 babies born in the United States each year is born with 

Down syndrome (5). 

During pregnancy, there are two tests that can be performed for Down syndrome 

detection in the fetus. These are screening and diagnostics tests. A screening test is used to tell 

a woman and her healthcare provider her risk (having a lower or higher chance) of her baby 

having Down syndrome (6). Diagnostics tests can detect whether the fetus will have Down 

syndrome or not (6). Between these two tests, the diagnostics test is more definitive, but riskier 

for the mother and developing baby than the screening test (6). Oftentimes, a diagnostic test is 

used after a screening test to confirm a Down syndrome diagnosis (6).  

The abnormal cell division involving chromosome 21 is random, and therefore there is 

nothing you can to do prevent having a child with Down syndrome (1). It is expected that 

someone with Down syndrome can live more than 60 years, depending on severity of health 

issues (1). Such health complications that are common in people with Down syndrome are: 

heart defects, gastrointestinal defects, immune disorders, sleep apnea, obesity, spinal 

problems, leukemia, and dementia (1). Although complications may accompany a Down 
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syndrome diagnosis, raising a child with Down syndrome is very doable. If you are concerned or 

at high risk for having a child with Down syndrome, consulting a genetic counselor before 

getting pregnant would be beneficial (1). 

 There is a variety of organizations to check out if you have a child with Down syndrome. 

These include the National Down Syndrome Congress (NDSC), the National Down Syndrome 

Society (NDSS), and the Global Down Syndrome Foundation (7). The NDSC provides support 

for those who are raising a child with Down syndrome, and provides information for whoever 

wants to learn (8). The NDSS and Global Down Syndrome Foundation attempt to improve the 

lives of people with Down syndrome by also providing education, research, and advocacy 

programs to those who need it (7). Every state also has their own Early Intervention (EI) 

program, which consists of services that help and provide support to families with a child who 

experiences developmental delays (9). The EI program helps children in need, from birth to age 

6, grow and develop (9). Thus, there are multiple programs and organizations to help children 

with Down syndrome and their families.  
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Rolling My Third Eye: The Third Eye and Pineal 

Gland Connection  
By Shannon Bow Jackson     D.U.Quark 2020. Volume 5 (Issue 1) pgs. 6-13 

Published December 27, 2020                   Staff Article 

 

Chances are the optometrist only checks that two of your eyes are functioning. But what 

about your third eye; who checks on that? A neurologist? Spiritual Healer? Yoga Instructor? 

Yourself? The answer might vary, given that this third eye is believed to reside within the pineal 

gland inside of the brain. The name “third eye” comes from the pineal gland’s primary function of 

‘letting in light and darkness’, just as our two eyes do. This gland is the melatonin-secreting 

neuroendocrine organ containing light-sensitive cells that control the circadian rhythm (1). The 

diagram shows that nerve cells in the retinas of our eyes allow for light to be sensed. When 

there is light, the nerve cells in the retina then signal to the suprachiasmatic nucleus (SCN) in 

the hypothalamus. The SCN is the ‘internal clock’ in mammals which blocks the signal to the 

pineal gland. The pineal gland then prevents the hormone melatonin from being secreted (2).  

 (3) 

Dr. Cheryl Craft, a vision neuroscientist and professor of ophthalmology and cell and 

neurobiology at the University of Southern Carolina referred to the pineal gland as the ‘mind’s 

eye’ in a 1995 article. She went on to explain that the pineal gland-like structure found in lizards 

acted as a ‘third eye’ which responded to light (4 and 5). Another pineal gland function that a 
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team led by Michigan Medicine discovered, is that the mammalian brain has naturally occurring 

DMT in the pineal gland and other parts of the brain (7). N, N-dimethyltryptamine, or more 

commonly known as DMT, originally found in plants, is a hallucinogenic drug with effects that 

give one an ‘out of body’ experience (6). There is ongoing research to find out exactly what it 

does, but they have found increased levels of DMT in rats nearing death. It might be related to 

mystical near-death experiences that people have claimed to have experienced (7).  

If you are not familiar with the third eye, you might wonder what exactly it is. Many 

believe that a soul resides within our bodies; it cannot be seen or touched, but it is there. It is 

talked about as though it is a tangible object with many thinking it is within the heart. The 

phrases, “they have such a beautiful soul” or “they are soulless” have been heard.  Just as 

having a soul or lack thereof can dictate how we act even though it is not physically present, the 

third eye is thought to help people become enlightened, spiritually awakened, or as the 

millennials say, “woke.” Different cultures and religions have their own takes on the third eye, 

but the Hindu religion is a big proponent of the phenomenon. One of the core Gods, Lord Shiva, 

possesses a third eye at the center of the forehead which stands for spiritual knowledge and 

power (8).  

 

  (Lord Shiva 9) 
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In the Christian religion there is a Bible verse that states, “The light of the body is the eye; if 

therefore thine eye be single, thy whole body shall be full of light” Matthew 6:22 (10). This verse 

can be interpreted in many ways, but some believe it to relate to the soul of the third eye. 

Another example is seen in Ancient Egyptian culture. The Eye of Horus is a sign of prosperity 

and protection, which has often been referred to as the third eye. The Eye of Horus structure 

shows a resemblance to the part of the brain that seems to encompass the pineal gland. 

Ancient Egyptians were one of the first cultures to have many art and medical findings. The eye 

is broken down into six parts which are believed to represent the six senses. The iris and pupil 

within the Eye of Horus correspond to the thalamus and pineal gland on the brain image (11). 

(Eye of Horus 12) 

 

These are a couple examples of where the third eye can be found in culture and religion.  

So why would anyone want to awaken or open their third eye? The importance of the 

third eye is seen in the principles of Buddhist Dharmic traditions of law and order. The third eye 

chakra is an energy center within the body on the forehead in the center of the brows. It is 

presumed that we would want all of the chakras in our bodies to be aligned and properly 

energized. 
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  (Chakras, Third Eye/Ajna 13) 

 

 Once our third eye chakra is opened, we can gain wisdom, intuition, deeper self-

reflection, higher self-confidence, and logic, just to name a few. 

Anyone would love to have those traits, but you now may be wondering: how does one 

open the third eye? A common practice is to do yoga and meditate. The technique of meditation 

is a trance dance that allows one to have a better connection with oneself. Dr. Nevins is an 

osteopathic physician who sees the benefits of yoga. She explains that it can have a list of 

physical benefits, some being circulatory health, and mental benefits such as stress reduction 

(14). 

 Your third eye might also be blocked, which prevents you from opening it. A blockage 

can cause poor memory, anxiety, and can impair physical, emotional, and mental health (15). 

Modern medicine might suggest that it is blocked due to calcification of the pineal gland. It can 

become calcified from fluoride exposure, different diseases such as Alzheimer’s disease, kidney 

disease, or an unhealthy lifestyle. Although pineal gland calcification has been studied, it is not 

proven that it can cause medical problems, and you should consult with a doctor before 

undergoing any treatments to heal the third eye or pineal gland (16). The pineal gland can 

potentially be healed by using different methods such as meditation, crystal healing, yoga, 

exercising, and eating healthy (17). 
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So now maybe your eye has been open some time, needs to blink, or wants to rest. You 

might feel overwhelmed or anxious from focusing too much energy on the third eye. You can 

close it by grounding yourself, in which you stand outside and perform different hand motions. 

Using crystals, doing yoga, and limiting electronics provide methods of closure as well (18). 

There have been controversial findings that the pineal gland senses the electromagnetic fields 

(EMF) that devices like your cell phone emit as light, which can result in a disruption of your 

melatonin production (19). The use of some crystals and stones has been studied, such as the 

use of shungite stone. Certain types of shungite stone possess a carbon matrix structure called 

fullerenes, which has been shown to block the EMF that we encounter. Some people place a 

stone by their phones at night to shield them from the EMF, which may help close the third eye 

while healing it (20). 

 

 (Shungite 21) 

 

 (Some of these methods are not proven, just suggested.) 

Your third eye might have been looking at this information with you. Do with this 

information what you will, but always remember to respect yourself and others no matter how 

many eyes you have.  
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 The Eyes as a Postmortem Interval Estimation 

Method  
By Lauren Dangel      D.U.Quark 2020. Volume 5 (Issue 1) pgs. 14-22 

Published October 5, 2020             Peer Reviewed  

 

Abstract 

After death, the eyes change physically and chemically in ways that can be measured over time. 

The postmortem analysis of the changes in the eyes has the potential to become a major 

contributor to estimating a postmortem interval (PMI). This review will focus on three changes in 

the eye used to estimate PMI. These include the physical features, the temperature, and the 

vitreous fluid of the eye. These changes have specific correlations with PMI. This allows for the 

development of mathematical formulas and standards for use in criminal investigations. 

However, the validity of the method and an investigation’s evidence can be affected by outside 

influences on postmortem changes. Three examples of these influences are ambient 

temperature, application time, and diseases. These are not completely understood by 

pathologists. Understanding these influences on the eyes and other PMI indicators is necessary 

for producing reliable results in the future.  

 

 

 

 

 

Keywords: postmortem interval, eyes, vitreous fluid, cornea, pupil 
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Introduction 

 

 The Postmortem Interval (PMI) is the time period after an organism has died. After an 

unexplained death occurs, various methods provide a PMI estimation based on changes within 

or around the body. One part of the body that undergoes measurable changes after death is the 

eyes. The eyes may provide a PMI method that is comparatively less influenced by 

environmental or pathological factors [1, 2]. These factors have hindered the creation of an 

accurate method that can be applied to all unexplained deaths. Unexplained deaths are often 

encountered in criminal investigations and reliable PMI estimation methods are needed to 

provide evidence for the criminal justice field. 

Additionally, the eyes as a PMI indicator increase the potential range of application time 

because they have both thermal and biochemical features. Within the first 24 hours of death, the 

current methods use temperature to assess how much the body has cooled with time [3]. 

Beyond a 24 hour period, current methods use the biochemistry of the body’s tissue and fluids 

[1, 4], rigor mortis [3], and the surrounding entomological and bacterial communities [4, 5] to 

estimate PMI. This review will focus on the use of the physical features, temperature 

measurements, and vitreous fluid from the eyes to determine a PMI estimate. 

 

Physical Features of the Eye 

  

The postmortem physical changes in eyes provide a pattern that can lead to a new way 

of estimating PMI. The opacity in the eye is one pattern that generally increases as the time 

period since death increases [6]. When images of the human eyes, taken every twenty minutes 
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over a 15 hour time period, were analyzed using a computer program, the corneal regions 

decreased in brightness by 7% and non-corneal regions decreased by 20% as time progressed 

[6]. However, this pattern varied when the ambient temperature and moisture content of the air 

was considered [7].  Corneal transparency generally decreased faster in warm weather than 

cold and faster in moist weather than dry weather [7]. This effect on transparency patterns 

proposes a factor that must be considered when applying this method.   

Lenses are another part of the eye that change in transparency over time. Instead of 

using a computer program to track this change, one study used a spectrophotometer to 

measure the absorbance of a rabbit lens [8]. The absorbance of rabbit lenses decreased with 

time because the lens’ protein fibers degraded [8]. The effects of the liquid environment on fiber 

integrity need to be considered since it could potentially change postmortem as well. This liquid 

is known as the aqueous humor. Aqueous humor changes the membrane potential and pH of 

lenses when there is variance in its potassium, ammonium, or chloride levels [9]. Resting 

membrane potentials are important for transport of molecules across the membrane, so any 

change could result in adverse effects to the structure of the lens. The integrity of the lens could 

also be affected by the pH change because all biological processes are sensitive to pH.  The 

effects of membrane potential and pH ultimately affect the application of lens opacity as a PMI 

estimation method.  

The use of pilocarpine eye drops may provide a more convenient way of estimating PMI 

by using the size of the pupil. The pupils do not independently change as time progresses after 

death [6], but pilocarpine drops can be used to constrict the pupil. The diameters of the pupils 

before and after the application of the drops had a negative correlation with the increase of PMI 

[10]. The method’s reliance on a chemical change introduces the possibility of the biochemistry 

of the eye affecting the accuracy of the results. Nevertheless, pilocarpine eye drops have the 

potential for onsite crime scene application. Unlike the other two methods, laboratory equipment 
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or computer software would not be needed for this method. Before being applied, this 

relationship between pupil diameter and PMI must first be further confirmed with future studies. 

 

In order to achieve standardization, the limitations of each of these methods will need to 

be addressed [Table 1]. If transparency is to be used for ever day application, then research 

must determine whether spectrophotometry or computer programs are more accurate. 

Pilocarpine eye drops introduces a technique with no laboratory equipment, but the accuracy of 

the measurement tools affects the accuracy of the PMI estimation. The proper use of these 

methods also relies upon their valid application times [Table 1]. The research so far has only 

considered either too narrow of a time period or has not fully explored a set time period in which 

the method would be most accurate.  
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Temperature 

 

PMI estimations based on temperature typically come from a core temperature 

measured from the rectum that are used in cooling calculation equations. The following external 

influences can affect the accuracy of the PMI estimated from temperature: clothing, body 

weight, ambient temperature, and the location of thermometer application [4]. These influences 

affect the eye’s change in temperature less than the rectum’s because the eyes are enclosed in 

the eye socket [1]. In order to examine this in the context of PMI, one study measured both the 

rectal and eyeball temperature from thirty human cadavers at various intervals within the first 

three hours of death [11]. The predicted PMI was compared to the known PMI, and the PMI 

calculations using only rectal temperature were less accurate than calculations using both rectal 

and eye temperature [11]. This is because core temperature measurements from the rectum are 

susceptible to the temperature plateau that occurs directly after death, thus increasing the error 

in the PMI estimation [2]. A temperature plateau is seen when the temperatures stay 

consistently the same over an extended period of time. Temperatures measured from the head 

tissue have little to no signs of a temperature plateau in early PMI that would affect the accuracy 

of the predicted time of death [2].  

While there is not a lot of data collected on this method, it has the potential to replace 

current methods with a more accurate system. Not only is it more accurate, it only required 

equipment is a thermometer. A thermometer is a mobile tool that can be taken to a crime scene 

and used to estimate PMI quickly. It should be noted that the eye cooling pattern must be 

standardized before there is everyday implementation of this method. Additionally, there are 

limitations that could affect the estimations made using temperature.  One example is the 

presence or absence of hair. Two cases where the cadavers had bald or shaved heads showed 

that the difference in predicted PMI and observed PMI was higher than the differences in cases 



 

19 
 

where hair was present [12]. This introduces an influence that can limit the universal application 

of this method.  

 

Vitreous Fluid 

  

The postmortem changes in concentration of biochemicals in vitreous fluid provides a 

useful tool for estimating PMI. Vitreous fluid is a clear gel-like fluid that fills the eyeball. When 

estimating PMI, vitreous fluid is used over other body fluids for biochemical analysis [1, 13]. 

There are various chemicals measured to analyze how they change with increased PMI. A few 

of them are potassium, urea, sodium, and glucose [1]. When potassium is compared to six other 

analytes in vitreous fluid, it has the highest correlation with increased PMI [13]. A strong positive 

correlation is also seen in hypoxanthine [14]. These correlations are only improved when 

ambient temperature is taken into consideration [14]. Another factor to consider when applying 

this method is the pretreatment of vitreous fluid so that it is not so viscous [1]. For example, the 

concentration of hypoxanthine varies when the sample of vitreous fluid is pretreated with varying 

enzyme, heat, sonification, or centrifuge treatments [15]. This introduces the need for a 

standardized treatment to assure accurate and reliable results.  

Even though a method that measures potassium and hypoxanthine levels has potential, 

it would require laboratory equipment and the analysis could not be performed immediately in 

the field. Bodies are removed from their death location and placed in a cold chamber for storage 

until an autopsy can be performed. By the time the autopsy is performed, the cold chambers 

have been shown to affect the rate of change in potassium levels [16]. In order to avoid this 

effect, a few studies have considered creating an onsite analysis method. One technique used a 

paper-based device that colorimetrically measured the amount of the iron (II) ion in vitreous fluid 
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and compared that concentration to that measured by mass spectrometry [17]. These two 

measurements were not statistically different as shown by a t-test [17]. Another study built upon 

this work using the ammonium produced by the vitreous fluid after sodium hydroxide was added 

[18]. This creates a color change that could be measured by a smart phone camera [18]. The 

measurements were compared to those produced by capillary electrophoresis and the strong 

correlation was showed by a R2 value of 0.9367 [18]. If a standard correlation can be created for 

the iron (II) ion and ammonium as PMI increases, then these methods can be used at crime 

scenes.  

 

Conclusion 

 

This review addressed the methods used to analyze eyes as a way of estimating PMI. 

Physical changes of the eyes after death are one measurable change to consider, which include 

the opacity of the eye and the reaction of the pupil to pilocarpine drops postmortem [6, 8, 10]. 

Temperatures measured from the eye demonstrates a method that increased the accuracy of a 

PMI calculation when used alongside the rectal temperature measurement [11]. Finally, 

methods analyzing the biochemical makeup of vitreous fluid [1] are useful beyond a 24 hour 

postmortem period and onsite at crime scenes [4, 17, 18]. Currently, the most potential lies 

within methods that do not require laboratory equipment. Techniques such as pilocarpine eye 

drops, eye temperature, and chemical paper for vitreous fluid have introduced mobility and 

faster results to PMI methodologies.  

Because of the overlap between the PMI and the criminal justice field, it is critical to create 

standard methods that produce reliable time of death estimations. Research of the eyes as a 

PMI estimator need to use larger population sizes, more trials, and address various 
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environmental or pathological factors that influence the postmortem changes. Valid application 

times and standardized patterns also need to be reproduced. Table 1 summarizes the 

limitations and application times of each method. It is possible that one technique’s limitations 

may overlap with another even if the effects have not been directly studied.  In the future, it is 

possible that these methods need to be combined when analyzing a death based off of specific 

crime scene evidence or medical history. However, it is only from research of each method’s 

limitations that a dependable method or combination of methods can be determined. 
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ABSTRACT 

The passive coal mine remediation system at Wingfield Pines Conservation Area (Bridgeville, 

Pennsylvania) failed following a November 2017 rupture of the mining cavern it contained. The 

event caused a ~2000 gallon/min abandoned mine drainage (AMD) flow to bypass the 

remediation system, directly entering Chartiers Creek between November 2017 and September 

2019. The system was observed during the last 7 months of its ~2-year dormancy and 

simultaneous repair, which drained the system of water. Personal observation, testimonies, and 

photographic evidence were analyzed to identify changes in vegetation, flow, and function of the 

system pre-rupture (2017) and post-repair (November 2019). Major physical and chemical 

changes occurred in the system and mining cavern during its dormancy, which may affect its 

function and remediation of AMD well into the future. The ~2-year dormancy of the system 

acted to dry the saturated AMD-sludge, which accumulated at the bottom of the ponds, allowing 

opportunistic vegetation to spread throughout the ~20-acre system. Despite receiving no direct 

influent and the absence of water in previous and subsequent ponds, pond 4 retained water 

during the ~2-year dormancy. This suggests an alternate water source supplies pond 4 of the 

system. After water was returned to the system, vegetation accumulated and showed visual 

evidence of decay at the influent of each pond except pond 4. The physical and chemical 

alterations to the system have the ability to both directly and indirectly impact conditions such as 

flow rate and pattern, dissolved oxygen, temperature, and pH. Exposure of the anoxic 
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sediments within ponds 1, 2, 3, and 5 likely caused the species they contain to become 

completely oxidized. In the context of AMD remediation, the alteration of multiple biotic and 

abiotic factors has the potential to cause complex changes to microbial community composition 

and chemistry at Wingfield Pines. Furthermore, these changes may act to alter the function and 

remediation efficiency of Wingfield Pines passive remediation system as compared to 2017.  

 

 

INTRODUCTION  

Wingfield Pines Conservation Area spans 87 acres of riparian buffer forest and 

floodplains which border Chartiers Creek in Bridgeville, Pennsylvania (40° 20' 27" N; 80° 06' 35" 

W)1. Riparian buffer forests are key to maintaining the health of bodies of freshwater and 

surrounding ecosystems. Therefore, conservation areas like Wingfield Pines are crucial in 

providing habitat and other ecosystem services in Allegheny County. Along with multiple unique 

woodland, prairie, and wetland habitats, Wingfield Pines is home to a ~20-acre passive coal 

mine remediation system1. The passive, gravity-operated system was completed in 2009 by 

Allegheny Land Trust (ALT) with the primary goal of filtering soluble iron from mine water 

discharge which, if left untreated, would flow into Chartiers Creek at approximately 2,000 

gallons/minute1. ALT is a 501(c) non-profit organization devoted to permanently protecting land 

from development. Remediating abandoned mine drainage (AMD) at Wingfield Pines is crucial 

to their conservation efforts as a land trust. The effect that mining has had on Wingfield Pines 

and Chartiers Creek is undeniable. In the past 70 years, Chartiers Creek was artificially 

straightened and rerouted to make way for mining operations, then continually exposed to AMD 

before the installation of a passive remediation system in 20091. Additionally, the natural sloping 

hills of the property were sacrificed for an artificial high wall1. These changes greatly impact the 
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quality of freshwater stream habitat and disrupt natural processes such as sedimentation and 

natural nutrient and oxygen gradients4. AMD exposure leads to the accumulation of metal-rich 

sediments in freshwater environments, which may travel long distances and have long-lasting 

impacts on stream health4. The full extent to which legacy mining operations and AMD exposure 

has impacted Chartiers Creek and its greater watershed, ecological stability and resilience is 

unknown. It can be said, however, that the operation of passive remediation systems is crucial 

in maintaining the integrity of Pennsylvania’s freshwater ecosystems and drinking water4,5. 

Unfortunately, for the nearly 11,000 AMD sites identified in PA, only ~300 passive remediation 

systems exist5. 

The presence of circum-neutral AMD at Wingfield Pines can be attributed to multiple 

coal-mine operations on the property throughout the 1940s and 50s. Before the Surface Mining 

Control and Reclamation Act of 1977, many mining operations were simply left abandoned and 

discharging hazardous AMD after coal deposits were depleted. These abandoned mining 

caverns may expose pyrite and other metal-sulfide containing rock to groundwater and air. The 

result is bacterially mediated oxidation reactions, which produce a low-pH solution high in 

dissolved metal concentrations (AMD)2. In the case of Wingfield pines, AMD produced from 

mine discharge flows over natural limestone beds, which contain calcium carbonate. Calcium 

carbonate increases the pH of AMD to circum-neutral (~7). Whether acidic or circum-neutral, 

AMD contains high concentrations of contaminants such as Al, K, Cd, Co, Cr, Fe, Mn, Mg, Cu, 

As, Hg, Zn, Pb, Ni, Ca and SO4 (sulfate)2. Wingfield Pines, specifically, has high concentrations 

of Fe and SO4 and elevated levels of Mn, Al, Zn, and Sr3. The main purpose of the Wingfield 

Pines passive remediation system is to remove dissolved iron from AMD. As constructed in 

2009, the system effectively remediated dissolved iron through the use of an aeration pipe, 

gravity-fed settling ponds, and a constructed wetland1,3.  
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This article identifies major physical changes to the Wingfield Pines passive remediation 

system, which occurred between 2017-2019 as a result of a fracture in the mining cavern. The 

changes described are relevant to remediation and system performance because they may 

impact various biotic and abiotic factors. For instance, the growth of plants not accounted for in 

the original design may change flow patterns and rates, potentially impacting remediation 

efficiency. In an AMD system, such factors interact in complex chemical and biological gradients 

which are difficult to fully describe. In addition to the changes identified in this article, factors 

such as minor contaminants (Zn, Sr), seasonal changes3, microbial interactions, and redox 

gradients are also subject to change at Wingfield Pines. Though it is impossible to account for 

every geochemical factor, identifying major changes to the system may help conservationists 

understand and improve its function. In order to fully realize the impact of the changes 

described in this article, data on flow rate and pattern, vegetative cover, contaminants, and 

microbiology is needed.  

 

SYSTEM FAILURE 

On November 6, 2017, ALT staff at Wingfield Pines noticed that the system’s fountain 

pipe was no longer running (Figure 1A&B). The fountain pipe usually feeds the system and 

exposes ferrous iron (Fe2+) to oxygen to form ferric (Fe3+) iron precipitants1. Further investigation 

attributed the system’s failure to a major breach in the mine cavern, causing the AMD to bypass 

the system1. ALT staff suggested that multiple flash flood events in the McLaughlin Run 

watershed around the time of the blowout likely acted to catalyze the geologic event1. 

Immediately after the blowout was discovered, ALT staff began their proposal to contain AMD 

and repair the system1. Repair of the system would prove difficult, however, due to the 

magnitude and location of the blowout. 
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Figure 1. Fountain Pipe which Feeds AMD System. (A) The fountain pipe which feeds the passive 

remediation system and oxidizes ferrous iron in AMD effluent is shown before the system’s failure in November 2017. 

Photo taken 17 February 2017 by Michelle Valkanas, Ph.D. candidate; Duquesne University. (B) After the system’s 

failure, the fountain pipe which feeds pond 1 stopped flowing. The abundance of plant life which appeared in the 

system during the ~2-year repair is shown. Photo taken 26 June 2019 by Garrett Struble.  

 

 Following the major rupture to the mine cavern in November 2017, AMD bypassed the 

20-acre passive remediation system, flowing directly into Chartiers Creek at rates of ~2,000 

gallons/min (Figure 2A&B)1. Due to the nature of the sub-surface fracture, the multi-step repair 

took nearly 2 years to complete—leaving the system dormant. Until the system’s re-opening in 

September 2019, iron-rich AMD flowed directly into Chartiers Creek as it did pre-2009 (Figure 

2B)1. Multiple flooding and severe weather events, which increased in intensity in 2018, paired 

with the effluent of the AMD breach caused the PVC effluent pipe to become eroded. The result 

was an iron-laden stream bed connecting the final holding pond directly to Chartiers Creek 

(Figure 3 A&B). Failure of the passive coal mine remediation system at Wingfield Pines, 

followed by its lengthy ~2-year construction, illustrate the long-lasting effects of previous 

unsustainable land use. 

 

A. B. 
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Figure 2. Mine Breach Photographed Shortly after Rupture. (A) Non-remediated AMD can be seen flowing into 

Chartiers Creek before the system’s installation. Wingfield Pines AMD discharge has an orange color due to high iron 

content. Photo taken 2008. (B) The blowout hole which caused the breach of the passive remediation system spews 

AMD. Photo taken 6 November 2017. Photos by Emilie Rzotkiewicz, Vice President of Land Resources; Allegheny 

Land Trust 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Discharge of AMD into Chartiers Creek After System Breach. (A) Multiple flooding and severe weather 

events paired with the effluent of the AMD breach led to a wash out of the system’s effluent pipe, which previously fed 

Chartiers Creek (red arrow). (B) Debris from the remnants of a land bridge with sub-surface PVC drainage pipe can 

be seen scattered on the right side of the riverbank (red arrow). Photos taken 26 June 2019 by Garrett Struble.   

 

 

A. 
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SYSTEM REPAIR 

 Repair of the system occurred in several stages: redirecting mine flow, installing an 

emergency pump, drilling around the fracture and subsequently sealing with a combination of 

polyurethane foam (Sub technical) and cement (Howard Cement)6-7. The mine fracture occurred 

on the high wall just before the discharge of the system’s wetland into a final holding pond 

(Figure 4) before meeting Chartiers Creek. Due to the location of the fracture, a portion of the 

wetlands bordering the system was replaced with limestone gravel in order to allow the passage 

of construction vehicles (Figure 4). The disturbed portion of the wetlands does not receive AMD 

and was primarily composed of Impatiens capensis (spotted jewel weed) and Sparganium 

americanum (bur reed). 

 

 

 

Figure 4. Location of Mine Cavern Breach at Wingfield Pines. The surface location of the mine breach is labelled 

with a star icon. AMD flowed into a small retention pond (white arrow) that drains into Chartiers Creek after the 

system’s wetlands. The portion of the wetlands removed to allow access to the blowout is denoted with a white 

rectangle. Locations of the ponds and wetlands are labelled. Image retrieved from Google Earth on 30 November 

2019.  

 

1 

http://www.sub-technical.com/mining-services/underground-ground-control
http://www.howardconcretepumping.com/service-highlights/mine-grouting
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Before the fracture could be permanently sealed with cement, the ~2,000 gallon/min 

breach needed to be slowed to <5 gallons/min, allowing the cement to harden without washing 

away. Construction, therefore, required the consecutive installation of emergency shut-off piping 

and pumps to redirect AMD while containing the mine breach. Repair of the rupture required 

careful monitoring of the mine cavern’s volume of AMD and rate of flow via underground 

sensors. An emergency failsafe and drainage pumps were installed to avoid future breaches. 

Now, AMD may be redirected into the system from the mine cap located near the 2017 breach.   

To achieve this feat, several staging areas and heavy-duty construction equipment were 

required to drill access holes to the mine cavern breach, install underground fail-safe/redirecting 

piping, and inject temporary sealant. ALT hired independent contractors Sub-Technical and 

Howard Cement to inject foam sealant and cement, respectively. Sub-Technical originally 

estimated that 600lbs of polyurethane foam sealant was needed to seal the mine blowout. Due 

to the unexpected extent of the fracture, 11,000lbs of polyurethane was actually required to 

produce the seal. Excess foam sealant, which overflowed from injection holes, is pictured in 

Figure 5.  
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Figure 5. Temporary Foam Sealant Used in Repair. Excess foam sealant used to seal the AMD breach can be 

seen on a trailer before removal from the property. Photo taken 26 June 2019 by Garrett Struble.   

After the flow of the rupture was diminished by >99%, 1360 yards3 of cement were 

injected by independent contractor, Howard Concrete, to provide a more permanent seal to the 

system’s rupture1. After the finished repair in September 2019, AMD discharge finally re-entered 

the system for remediation. The passive remediation system at Wingfield Pines once again 

filters AMD contaminants while providing wetland habitat to many endangered and migratory 

birds as well as fish, reptiles, amphibians, and micro/macroinvertebrates.  
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WINGFIELD PINES PASSIVE REMEDIATION SYSTEM: 2017 vs 2019 

 Though the repair has brought the system back to its status as a functional passive coal 

mine remediation system, substantial changes occurred during its ~2-year dormancy. Besides 

several intermittent fillings with AMD near the end of the repair to test the emergency piping 

system, the ponds and wetlands remained largely dry between November 2017 and October 

2019 (Figures 6-10A). Only pond 4 (Figure 9A) remained continually filled with water 

throughout the duration of the repair.  

During the summer months of 2019, pond 4 acquired a relatively high temperature 

(~28oC), a distinct cyanobacteria/alga layer, and frequent sightings of Chrysemys picta (painted 

turtle), Anas platyrhynchos (mallard), Ardea Herodias (great blue heron), various snakes native 

to PA, and various Lithobates (American water frogs) in and around the pond. Additionally, pond 

4 became more basic (lab pH ~7.7) than when the system is operating (lab pH ~6.5)3.  

 

 

 

 

 

 

 

 

 

 

Figure 6. Pond 1 Before and After System Failure. (A). Pond 1 photographed before the system’s failure shows 

functional fountain pipe and absence of plant-life. Photo taken 27 February 2017 by Michelle Valkanas, Ph.D. 

candidate; Duquesne University. (B) Pond 1 photographed during the system’s repair shows abundance of plant 

cover in dry ponds. Photo taken 26 June 2019 by Garrett Struble. 
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Figure 7. Pond 2 Before and After System Failure. (A) Pond 2 photographed before the system’s failure shows 

absence of plant-life. Photo taken 8 August 2017 by Michelle Valkanas, Ph.D. candidate; Duquesne University. (B) 

Pond 2 photographed during the system’s repair shows abundance of plant cover in dry ponds. Photo taken 26 June 

2019 by Garrett Struble 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Pond 3 Before and After System Failure. (A) Pond 3 photographed before the system’s failure shows 

absence of plant-life. Photo taken 29 August 2017 by Michelle Valkanas, Ph.D. candidate; Duquesne University. (B) 

Pond 3 photographed during the system’s repair shows abundance of plant cover in dry ponds. Photo taken 26 June 

2019 by Garrett Struble 

A. B. 

A. B. 
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Figure 9. Pond 4 Before and After System Failure. (A) Pond 4 photographed before the system’s failure shows 

absence of plant-life. Photo taken 29 March 2017 by Michelle Valkanas, Ph.D. candidate; Duquesne University. (B) 

Pond 4 photographed during the system’s repair shows maintained absence of plant cover due to maintained fill. 

Photo taken 26 June 2019 by Garrett Struble 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. Pond 5 Before and After System Failure. (A) Pond 5 photographed before the system’s failure shows 

absence of plant-life. Photo taken 27 September 2017 by Michelle Valkanas, Ph.D. candidate; Duquesne University. 

(B) Pond 5 photographed during the system’s repair shows abundance of plant cover in dry ponds. Photo taken 26 

June 2019 by Garrett Struble 
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The system’s wetland, which usually supports a variety of birds and fish, remained 

drained but saturated during the repair through summer 2019. Fixing the AMD system that 

feeds the wetlands at Wingfield Pines was crucial in maintaining its ecological significance as 

wetland bird habitat1. The wetland’s overall composition of plant life remained primarily 

Sparganium americanum (bur reed), as it was in 2017 when the system was filled and 

operational. When drained in the summer of 2019, isolated patches of cattails in the genus 

Typha, various grasses, Alisma subcordatum (American water plantain), bittercresses in the 

genus Cardamine, Peltandra virginica (green arrow arum), and Impatiens capensis (spotted 

jewel weed) were observed in the wetlands.  

Before the system’s failure, ponds 1-5 did not contain emergent vegetation (Figures 6-

10B). During the system’s repair, dry ponds were not dredged of iron sludge, a practice usually 

repeated every 10 years for passive remediation systems. Dredging the precipitated iron sludge 

from the bottom of AMD ponds acts to remove precipitated metals from the system and maintain 

efficient remediation. The soil-like sludge in ponds 1, 2, 3, and 5 gave host to a variety of 

common grasses, sedges, and rushes, as well as cattails in the genus Typha. Several isolated 

patches of the highly invasive plant Lythrum salicaria (purple loosestrife) were identified and 

removed within the ponds. After ~2 years of dormancy, ponds 1, 2, 3, and 5 became covered in 

a grassy bed and densely populated with Typha and tall grasses (Figures 6-10A). After the 

repair and refill of the system, wetland grasses and cattails continued to grow as emergent 

plants. Non-wetland opportunist plants and the grassy bed which spread throughout the dry 

ponds were not retained after the system refilled.  

Pond 4 remained clear of vegetation except around its shore as a result of remaining 

filled during the system’s repair (Figure 9A). The impact that these changes have had on the 

system from a physical standpoint alone will likely prove significant. During the ~2-year 

dormancy, pond 4 was also exposed to vastly different redox conditions than ponds 1, 2, 3, and 
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5. While the soil-like sludge of ponds 1, 2, 3, and 5 became completely dry and exposed to air, 

the sludge in pond 4 remained covered and saturated in water during the repair. Therefore, the 

species in pond 4 likely remained reduced (anoxic conditions), while those of ponds 1, 2, 3, and 

5 were oxidized. When compared visually, the differences in the system between pre-November 

2019 (Figures 6-10B) and post-October 2019 (Figure 11A-E) can truly be appreciated. The 

incorporation of vegetation may change the flow pattern of water in the system, impact oxygen 

levels, and filter water particulates mechanically. The new pattern and lack of vegetation in pond 

4 may act to distinguish it from other ponds either chemically, biologically, or both. From a 

biological standpoint, the incorporation of vegetation within the ponds may change the soil’s 

microbiome and overall soil processes/structure, as well as providing habitat for many 

terrestrial/aquatic organisms.  

These changes also have great potential to change the soil’s overall chemistry via 

increased soil aeration, introduction of a carbon source for microbial growth, and complex 

interactions between plants, soil bacteria, and soil nutrients. The addition of plant material and 

decay (carbon source) in ponds 1, 2, 3, and 5 (Figure 11 A-E) is a major factor in determining 

microbial growth and diversity. The unique situation that the ~2-year dormancy of the system 

has created is best appreciated in photographs (Figure 11A-E). The bed of grasses which 

covered the bottom of the dry ponds became fully submerged. The emergent grasses and 

cattails remained most prevalent around the influents and edges of ponds 1, 2, 3, and 5. Visible 

signs of decay were visible in areas where non emergent plants were fully submerged after the 

repair (Figure 11 A-E). Undoubtedly, these changes only add to the complex system of 

chemical and biological interactions to consider within a passive AMD remediation system. 
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Figure 11. System Appearance After the Repair. (A) Vegetation surrounding the influent trough of pond 2. Photo 

taken 21 November 2019. (B) Dense vegetation of Typha in pond 3 following repair. Photo taken 21 November 2019 

(C) Iron plaque on vegetation observed in ponds following repair. Photo taken 10 November 2019 (D) 

Cyanobacteria/algae mat in pond 4 following repair. Photo taken 10 November 2019. (E) Dense cluster of grassy 

vegetation holds iron plaque in pond 5 following repair. Photo taken 10 November 2019.  

 

DISCUSSION AND CONCLUSION 

 Comparison, testimony, and observation of the system’s appearance and function in 

2017 and 2019 was useful in identifying changes relevant to AMD remediation in a repaired 

passive remediation system. The greatest visible difference between the Wingfield Pines 

passive remediation system in 2017 and 2019 is the expansion of vegetation into ponds 1, 2, 3, 

and 5. After the system was filled with water in September 2019 following its repair, vegetation 

A. B. C. 

D. 
E. 
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persisted at the influent of ponds 1, 2, 3, and 5, changing the flow rate as compared to 2017. 

The bed of grasses and cattails which grew in the dry ponds during the system’s dormancy 

remained most present around the edges of the ponds after being filled in September 2019. 

Signs of vegetative decay were present at the influent of the ponds and in areas where non-

emergent plants were fully submerged. Any non-wetland plants which opportunistically spread 

in ponds 1, 2, 3, and 5 died and decayed after being submerged in September 2019. The 

observed changes in vegetative cover, growth, and decay have the potential to directly and 

indirectly impact dissolved oxygen, temperature, pH, flow rate/pattern, microbial carbon 

sources, and microbial community composition/diversity. These conditions are all factors 

relevant to the remediation of iron at Wingfield Pines.  

 During the period between November 2017 and September 2019, pond 4 remained 

continually filled with water despite the rest of the ponds being drained. This phenomenon led to 

the chemical and biological separation of pond 4 after the system’s repair. Unlike ponds 1, 2, 3, 

and 5, the sludge at the bottom of pond 4 remained saturated and anoxic. Additionally, the 

presence of water in pond 4 prevented the growth of non-wetland and opportunistic plants, as in 

ponds 1, 2, 3, and 5. The unique findings associated with pond 4 have several implications. 

First, pond 4 likely has a separate source of water such as runoff from rain or a groundwater 

recharge. Second, pond 4 gained very little vegetation during the 2-year dormancy of the 

system as compared to ponds 1, 2, 3, and 5. Lastly, the sludge at the bottom of pond 4 likely 

remained reduced (anoxic conditions) while the dry soils of ponds 1, 2, 3, and 5 were 

completely oxidized. When water was returned to the system, the oxidized sediments in ponds 

1, 2, 3, and 5 were suddenly returned to saturated, anoxic conditions. Therefore, the already 

unique conditions of pond 4 were exaggerated by the ~2-year dormancy of the system. These 

changes may act to chemically and or biologically distinguish pond 4 from the rest of the 

system.  
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The findings from this article may inform future research of passive remediation systems. 

Additionally, as the infrastructure of Pennsylvania’s ~300 passive remediation systems5 begins 

to age, articles describing changes associated with repair and dormancy will become even more 

relevant. Furthermore, such findings are important in describing the long-term changes 

associated with passive remediation systems. The findings of this article will supplement future 

data on flow rate and pattern, vegetative cover, chemistry, and microbiology of Wingfield Pines’ 

passive remediation system.  

 The AMD system at Wingfield Pines is a great demonstration of the complex nature of 

environmental hazards and the efforts required to manage them. Allegheny Land Trust, a non-

profit organization dedicated to land conservation, has taken the responsibility of managing the 

AMD at Wingfield Pines. Without their intervention, it is likely that the AMD would be left 

completely untreated. Due to their efforts to remediate AMD at Wingfield Pines, an estimated 43 

tons of iron oxide is prevented from entering Chartiers Creek each year1. The lengthy repair has 

demonstrated the many decisions that come with managing a passive remediation system. 

Luckily for ALT, the nature of a passive remediation system requires very little intervention 

under normal operating conditions. Interestingly, Wingfield Pines also illustrates how natural 

processes can be utilized to achieve passive remediation that acts to filter pollutants, while 

enriching ecosystem services. In addition to managing AMD discharge, the passive remediation 

system and extensive wetlands at Wingfield Pines act to provide habitat to a variety of plants, 

birds, amphibians, reptiles, fishes, and invertebrates. The importance of properties like 

Wingfield Pines to the health of Pennsylvania’s rivers is undeniable. Furthermore, Wingfield 

Pines is a part of Pennsylvania’s larger riverscape and provides a variety of habitats that are 

becoming increasingly rare within Allegheny County1. Riparian buffer forests like the sycamore 

and early-transitional boxelder forests along Chartiers Creek are crucial in maintaining proper 

river ecology, as well as geobiological processes such as runoff filtration, natural buffers for 
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flood control, and erosion control via sedimentation. Unfortunately, thousands of miles of 

Pennsylvania’s streams remain devastated due to AMD pollution. The need for unique 

strategies to enrich river ecosystems while managing AMD pollution is undeniable. For more 

information about Allegheny Land Trust or Wingfield Pines Conservation Area, visit their website 

at https://alleghenylandtrust.org/green-space/wingfield-pines/.  
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Abstract  

The use of electronics, specifically social media, has grown immensely in recent years along 

with the increase of mental illness, thus implying a possible correlation between the two. The 

use of digital media may have serious impacts on the psychological well-being of adolescents, 

teenagers, and adults. This review will focus on the specific psychological impacts that 

electronics and social media have on adolescents, along with the contributions social media has 

to the development of depression in all ages, and how language use can be accurate predictors 

of common mental conditions. It is unclear why depression, anxiety, bipolar disorder, sleep 

disorders and Attention-Deficit/Hyperactivity Disorder (ADHD) are becoming so prevalent. The 

underlying causes of these conditions must be discovered, and prevention techniques must be 

implemented for future generations. 
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Introduction 

As the internet has progressed, many websites and applications have been created that 

allow users to share their content with other people, as well as see other people’s content 

almost instantaneously. These sites and applications are now known as social media platforms. 

Within the past 20 years, adolescents and adults have been spending more time on electronics 

and social media platforms than they have in the preceding years. Uncoincidentally, mental 

illness has also grown to be more common within these recent years as well1. This is because 

electronic use and social media have been linked to having significant negative impacts on the 

psychological well-being of children2 and adults3. For example, a study was performed on 1,787 

young adults between the ages of 19 and 32 and it was found that social media is a likely cause 

of some mental disorders such as anxiety, depression, and sleep disorders3. While it is apparent 

that social media is influencing mental conditions, it is difficult to quantify the contributions that 

social media has towards the decline of mental health versus the contributions of outside 

factors. Individuals could easily avoid these conditions if it were known how to prevent them. 

The way in which an individual uses a given social media platform has a greater effect on 

mental illness than the platform itself. This makes it difficult to determine which social media 

platforms are the most detrimental to health. This review will discuss correlation studies 

between social media and electronics and their effects on adolescents’ mental health, the 

contributions social media has on depression, and the predictability of mental health via 

language use on social media. 
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Effects on adolescents  

Electronics 

Electronics have been used more commonly as a form of entertainment for children, 

which has become problematic regarding their well-being. For instance, children were asked to 

report their overall well-being and happiness along with the time they spend on electronics4. The 

children who spent the most time on electronics reported the lowest overall well-being and 

happiness4. Aside from smartphones, children are also spending time on a computer, watching 

television, and playing video games5. Adolescents who spend more time on the internet are 

more likely to experience psychological distress, whereas adolescents spending more time 

playing video games are more likely to experience poor health and symptoms of anxiety and 

depression5. This decline in adolescent well-being may be attributed to the fact that spending 

more time on electronics takes away from time spent sleeping, experiencing face-to-face 

interactions, and exercising, which are all crucial components to the development of children6. 

Regarding sleep disorders, electronics can greatly decrease a child’s sleep quality and 

quantity. Melatonin is a hormone that is responsible for creating the circadian rhythm, which 

regulates an individual’s cyclic sleep7, making melatonin crucial for sleep to occur. Because of 

this, spending time on electronics at night is especially harmful due to the blue light that is 

emitted from these devices8. This light can suppress melatonin levels in humans, making it 

significantly more difficult to sleep at night8. Since the availability of smartphones has also 

increased, this allows children to use electronics more often, specifically at night, which can lead 

to the development of sleep disorders9. Using electronics at night can be detrimental to the well-

being of children since it is very likely for their sleep quality and quantity to decrease. These 

poor sleeping habits may worsen a child’s overall well-being and could even evolve into a 

multitude of other health problems   
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Social Media  

Social media has become more popular among children and is negatively affecting 

them. Back in 2005, which was right around the rise of social media, the program Teen-Screen 

screened 55,000 teenagers in the United States for mental health issues1. Of these 55,000, 

approximately 18,000 were screened positive for mental health issues and almost 10,000 of 

them were referred for further evaluation1. Between 2005 and 2017, there has been a 52% 

increase in major depressive episodes in adolescents.10 This may be attributed to using social 

media so often that it affected social interactions and resulted in mood disorders. Excessively 

using social media could negatively affect the psychological well-being, social skills, and even 

the development of children2. Additionally, more problems and social issues will occur when an 

individual uses different social media platforms11. Psychological problems correlate more with 

social media platforms such as Instagram, Snapchat, Tumblr, Facebook, Twitter, Google+, 

Discussion Boards, and Pinterest, but not with those who only spent time on Instagram and 

Snacpchat11.  

 

Social media and its contributions to depression 

Teenagers  

As social media has become more common in recent years, teenage depression has 

also been seen to increase. In Scotland, teenagers that increase social media use, nighttime-

specific social media use, and emotional investment in social media saw an increase in 

depression12. Using social media before bed is also linked to developing depressive symptoms9. 

These studies have concluded that using social media specifically at nighttime is strongly 

correlated with developing depression.  
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 An experiment performed on college students requested that they limit their social 

media use to 30 minutes total per day, and only 10 minutes a day per platform, as compared to 

a control group that used social media as much as they desired13. This resulted in students that 

limited their social media use being less depressed after only a week of limitations13. Of all the 

factors that have been researched regarding using social media, time spent on social media had 

the strongest correlation to the risk for depression14. These studies show that increasing the 

time spent on social media is positively correlated with increasing the risk of depression in 

teenagers. 

 

Adults 

 Similar to teenagers, adult depression has also increased with the use of social media. A 

positive association has been found between time spent on social media and depression in 

adults14. Similarly, it has been shown that being addicted to the internet is likely to result in 

depression15. A study questioned 50 adults aged 18 to 65, 25 of them being depressed and 25 

of them having no psychiatric history15. These groups were compared in terms of internet 

addiction, resulting in the depressed group scoring significantly higher than the control group15. 

As adults increase the time spent on social media, their depressive symptoms also tend to 

increase.  

Interestingly, depressive symptoms are also seen to increase in adults as they increase 

the number of social media platforms that they use3. Once an adult is suffering from depression, 

they tend to look towards multiple different platforms for support, however, they just end up 

feeling more excluded and disillusioned3. Adults that are dependent on emotional support from 

social media are more likely to develop depression than adults that depend on face-to-face 

emotional support16. These studies show that using multiple different platforms is strongly 
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correlated to developing depressive symptoms in adults. Also, depressed adults that look to 

social media platforms for emotional support are more likely to suffer more than individuals who 

rely on face-to-face support.  

 

Predictability of mental conditions  

 Although social media is classified as negatively impacting mental health, it does have 

an advantage. Digital media is being used to predict psychological problems in account 

holders17. One study focused on Facebook and identified common words used by people 

suffering from specific mental illnesses18. For example, account holders who have depression 

are more likely to use words such as pain, help, need, feelings, hurt, and crying in their posts18. 

The method used in this study was tested statistically and was found to be extremely close to 

being a very strong predictor of depression18. A similar conclusion was made on Reddit where 

the language is also predictive of mental conditions on both clinical and non-clinical 

subreddits19, which are smaller communities on Reddit where users post about a specific topic. 

As shown in Table 1, users can identify with ADHD, anxiety, bipolar disorder, or depression 

based on their language in past and current posts19. All of these mental conditions are predicted 

based on language with an accuracy of 70% or greater19. Mental conditions can also be 

predicted is using semantic density via Reddit17. These users suffering from psychosis struggle 

to string words together to create higher-order meanings17.  After studying these users’ posts, 

the predictions of psychosis based on semantic density were 87% accurate17.  
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Table 1. Common words used on Facebook, Twitter, and Reddit that predict different 

mental conditions.  

 

Not all studies took every word shown into consideration  

   Created from references 18, 20-23 

 

This is a major discovery in this field as it is a step in the right direction to helping people 

identify their mental illnesses. Facebook has already implemented this research by allowing 

users to flag posts on their feed that may come across as suicidal18. Facebook then sends the 
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flagged user resources for depression and suicide18. Hopefully, this research can continue to 

move forward and more systems can be implemented where social media platforms 

automatically notify a user if their posts continuously use words that have shown to identify with 

a specific mental illness, as table 1 shows. The predictability of mental illnesses through social 

media is very important to today’s population in decreasing the mental illness epidemic.  

 

Conclusion  

 Social media has a plethora of connections to the psychological well-being of today’s 

population. As electronics and social media are becoming more accessible to children, their 

psychological well-being will most likely decrease due to digital media’s negative effect. Also, as 

social media has contributed to the development of mental conditions such as depression, 

anxiety, and sleep disorders, an increase in these conditions in the general population is bound 

to happen as the use of social media continues to rise. However, researchers are using social 

media to move in a positive direction by creating systems to identify possible mental conditions 

the social media users may be suffering from. These systems are primarily based on the 

language of the users’ content. Since social media has just recently become popular in the past 

years, research still needs to be conducted over a long period to determine just how significant 

social media is regarding mental health, as well as find a threshold for social media before it has 

negative impacts. More specific studies should be conducted to discover if the content users are 

reading contributes to psychological issues as well. It is unclear whether today’s society is 

impacting mental health, or the problem specifically is social media. 
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