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Sara Daley

Foraging Behavior in Herbivorous Reef
Fish in Akumal Bay
ABSTRACT
Fish herbivory is an important factor within coral reef ecosystems that can serve as an
indicator of reef health and is therefore a significant parameter in determining the comprehensive state of the ecosystem. This study examined the foraging behavior in three
species of reef fish: Sparisoma viride, Acanthurus coeruleus, and Acanthurus chirurgus
in Akumal Bay, Mexico. The parameters of travel distance, social behavior, and foraging patterns among the microhabitats of each species were tracked for a duration of
five minutes and one-way ANOVA tests were performed. Our results indicated that A.
chirurgus traveled the farthest to forage and was thus the most active species. We found a
stark contrast between A. chirurgus and S. viride, as A. chirurgus took significantly more
bites and were more social than S. viride. A. coeruleus overlapped the others as they foraged in both bare sand and coral reefs. These results indicate A. coeruleus emerged as a
generalist species, whereas the S. viride and A. chirurgus fit into smaller niches. The data
is a benchmark for herbivorous fish behavior in Akumal Bay and can be used in future
assessments of the bay as an indicator of changes in the ecosystem’s overall health.

H

INTRODUCTION

erbivory is a crucial link in quantifying and monitoring the health of coral
reef ecosystems across trophic levels. Coral reef communities are structured around the competition between macroalgae and coral structures
for benthic substrate. Herbivores play a key role in this balance by feeding upon
macroalgae (Gil et al. 2015). Herbivorous coral reef fish control the abundance of
algae growing on coral reefs (Dromard et al. 2015). Increased algal abundance can
negatively impact coral growth, creating a connection between reef fish herbivory
and coral health (Dromard et al. 2015).
Coral reefs are a large draw for tourism and attract many snorkelers and
divers. However, increased tourism has been linked to declining coral reef health
due to increased physical disturbance and nutrient input from human development
(Gil et al. 2015). One such affected region is Akumal Bay in the state of Quintana
Roo, Mexico. Akumal Bay has seen a dramatic increase in tourism as evidenced
by the number of hotel rooms increasing from 3,206 to 82,983 between 1975 and
2010 (Baker et al. 2013). In the past, the north side of the bay had a large number
of tourists while the southern part was more sheltered from human activity (Renfo
and Chadwick 2017). Studies used this natural gradient to investigate the effects of
tourism on coral reefs and found that as the number of snorkelers increased, stony
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coral decreased and macroalgal cover increased. This was attributed to the physical disturbance
of the reef caused by snorkelers and divers (Renfo and Chadwick 2017). This connection between
increased tourism and decreased reef health is especially important as the tourism gradient that
has previously been studied is no longer applicable due to the addition of several large resorts on
formerly undeveloped land. Knowledge of the feeding habits and behavior of herbivorous fish in
Akumal Bay allows for the understanding of the system and the effects of increasing tourism and
human inputs. This study aims to record a baseline of feeding behavior and location preference for
three herbivorous reef fish to understand their relationship with the reef and to provide a comparison with future studies as tourism increases in the area.
This study looks at the foraging and social behavior of three herbivorous fish species: Sparisoma viride (stoplight parrotfish), Acanthurus coeruleus (blue tang surgeonfish), and Acanthurus
chirurgus (doctorfish tang). Acanthuridae and Scaridae are two very abundant and ecologically
important families of herbivorous fish that affect benthic communities on coral reefs (Dromard et
al. 2015). S. viride is a herbivorous fish known to eat algae from coral and have a preference for
concave structures, as their powerful jaws enable them to take large bites and clear algae from coral
(Van Rooji 1995). They tend to be solitary and do not spend much time in groups foraging with
other herbivores (Van Rooji 1995). A. coeruleus often school with their foraging rates positively
correlated with the size of the group (Reinthal and Lewis 1986). A. coeruleus and A. chirurgus
often school together in order to increase the total amount of foraging for both species (Reinthal
and Lewis 1986). Both species eat macroalgae, algal turf, and benthic algae upon the sediment,
showcasing a range of foraging grounds and large overlap with S. viride food sources. (Dromard
et al. 2015). Herbivorous fish are an important component in controlling increased algal growth
in the Caribbean (Kopp et al. 2009). However, few studies exist on the foraging behavior of coral
reef fish within Akumal Bay. Understanding the social and foraging behaviors of these reef fish can
create a benchmark to describe the system and serve as a possible indicator of change as the system
faces future disturbances. We hypothesize that S. viride will eat primarily from coral mounds as individuals and the A. coeruleus and A. chirurgus will engage in schooling in order to travel further
and forage in similar areas as S viride. This study will assess the foraging rates and behaviors using
a mensurative experiment in Akumal, Quintana Roo, Mexico.
MATERIALS AND METHODS

Animals, Study Site, and Experimental Design

Three coral reef fish species were observed: S. viride, A. coeruleus, and A. chirurgus. The
target size of S. viride was between 30 and 46 cm in length. The target sizes of A. coeruleus and A.
chirurgus were between 15 and 25 cm in length. The study site was the coral reefs in Akumal Bay,
Mexico. An observer located a fish within the target species and size and performed three assays:
distance, social interactions, and foraging within microhabitat for a minimum of 150 seconds.

Distance assay

Once a target fish was located for observation, the observer used a Garmin eTrex 20x in
a dry pack to follow the path of the fish. Throughout the duration of the trial, the GPS would
record its location every second. Once the excursion reached the standard five minutes or the fish
was lost, the track was stopped, saved, and labeled with the time and date. The tracks were then
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uploaded to Google Earth to calculate distance. To normalize the distance traveled during an observed excursion, the Google Earth distances were divided by the duration of the excursion in
seconds.

Social interactions

The species of fish observed near the target fish were recorded at the beginning and end of
the trial and categorized as “P” for parrotfish, “T” for tang, “Da” for damselfish, and “O” for other.
The number of fish in each category were then recorded from 0 to 10 and estimated for schools
larger than 10.

Foraging within microhabitats

A SportCount LapCounter was used to count the number of bites the observed fish took
during the excursion, within different microhabitats. The different microhabitats were: live coral,
dead coral, coral edges, rubble, bare sand, and seagrass. Coral edges were defined as being within
10 cm of reef and rubble was defined as dead reefs that were reduced to rubble. To normalize the
number of bites taken within an observed excursion, the number of bites taken within each microhabitat and the total number of bites were divided by the duration of the excursion in seconds.

Statistics

The ANOVA analysis of variance was applied to each fish test. If a test failed the normality
assumption of a one-way ANOVA, Dunn’s post-hoc tests were performed. The data was analyzed
using one way ANOVA tests on ranks, utilizing the Tukey post-hoc tests for the microhabitat and
social interaction data. All analyses were performed using the SigmaPlot 13.0 software and with
a significance threshold P ≤ 0.05. The independent variable was fish species and the dependent
variables were the distance traveled, the total number of fish in close proximity to target during the
track, the type of fish in proximity during each track, the total foraging rates, and the foraging rates
within individual microhabitats.
RESULTS

Distance assay

Fish tracks entered in Google Earth covered the coral reefs and seagrass beds within Akumal Bay (Figure 1). On average, A. chirurgus, A. coeruleus, and S. viride swam 0.28, 0.25, 0.20 meters
per second respectively. A. chirurgus swam significantly farther distances than S. viride. However,
there were no significant differences between the A. chirurgus and A. coeruleus’ distance traveled
and the A. coeruleus and S. viride (Figure 2). A. coeruleus, A. chirurgus, and S. viride each had a
total sample size of 54, 62, and 67 respectively.

Social interactions
The A. chirurgus was significantly more social than the S. viride, but there were no significant differences between A. coeruleus and S. viride or between A. chirurgus and A. coeruleus
(Figure 3) social interaction(s). On average, A. chirurgus, A. coeruleus, and S. viride interacted
with 7.02, 4.52, 1.72 fish respectively. Specifically, the A. chirurgus and A. coeruleus interacted with
tangs significantly more than any other type of fish, while the S. viride did not have any preferences

interacting with fish (Figure 4). A. coeruleus, A. chirurgus, and S. viride each had a total sample
size of 110, 122, and 138 respectively. Each species had a minimum of 0 social interactions and the
overall maximum amount of social interaction above 100, found within the family Acanthuridae.
A. chirurgus was seen in the largest school of approximately 100 fish (Table 1). A. coeruleus, A.
chirurgus, and S. viride each had a total sample size of 110, 126, and 138 respectively.

Foraging within microhabitats

While there was no significant difference between A. chirurgus and A. coeruleus nor between A. coeruleus and S. viride (Figure 5), The A. chirurgus took significantly more bites than
the S. viride. On average, A. chirurgus, A. coeruleus, and S. viride foraged at a rate of 0.43, 0.20,
0.12 bites per second, respectively. A. coeruleus ate in the rubble more frequently compared to the
seagrass and dead coral, while A. chirurgus ate significantly more within the bare sand compared
to all other microhabitats. Lastly, S. viride ate considerably less in the bare sand and seagrass beds
(Figure 6). S. viride was the only fish species that did not eat in the seagrasses throughout the experiment. A. coeruleus, A. chirurgus, and S. viride each had a total sample size of 54, 62, and 67
respectively.
DISCUSSION

We sought to create a baseline of behavioral patterns for three local fish species with the
data collected. The reef is subject to stressors, as physical disturbances can create a greater surface
area suitable for benthic algae growth, in turn, inhibiting the growth of living corals and crustose
coralline algae (Bruggeman 1996). Herbivorous fish can also play a dominant role in the breakdown of the reef substrates and, in theory, should provide a top-down control on algal growth (Aronson 2006). An insufficient number of grazers may lead to the dominance of stable assemblages
of macroalgae on coral reefs, preventing the recovery of the reef into previous coral-dominated
ecosystems. Macroalgae is often not the cause of mass reef degradation, but it does contribute to
a positive feedback loop that stagnates reef recovery (Aronson 2006). Lower amounts of exposed
coral substrate can lead to decreased polyp recruitment and inhibit coral growth. As tourism increases within Akumal Bay, it is important that these cascading processes are understood and herbivorous behavior characterized to monitor the future health of the reef.
The A. chirurgus swam significantly farther than the S. viride while foraging, suggesting
that the A. chirurgus has a different feeding strategy from that of the S. viride. The A. chirurgus also
foraged significantly more in bare sand compared to other microhabitats and was the only species
to spend a majority of their foraging time there. Bare sand has no structure and therefore offers
little protection from predators when compared to complex coral structures (Mumby 2006). The
dramatic increase in the use of bare sand suggests the A. chirurgus feeds in more exposed areas
where there is decreased competition for resources. However, we observed behaviors that balance
the increased predation risk. For example, they often engaged in burst feeding patterns when they
ventured out to forage in bare sand and then retreated back to a structure.
Furthermore, A. chirurgus had significantly more interactions compared to S. viride. A.
chirurgus were often seen in schools while foraging, particularly with other tangs such as A. coeruleus. Schooling dilutes the risk of predation and improves foraging rates per individual (Morgan 2004). A. chirurgus feeding behaviors affect microhabitats in which they feed and shape their
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seagrass beds, linking them to the health and distribution of those habitats.
S. viride traveled significantly less than A. chirurgus and were often localized in one reef. S.
viride can consume a greater amount of food in a single bite, so they have little incentive to forage
at a faster rate or travel further distances (Bruggemann et al. 1994). Rarely were S. viride seen to
venture out to feed on benthic algae growing on the bare sands and were not observed eating within seagrass beds. S. viride fish are more efficient reef excavators due to their aptness in harvesting
substrate-bound algal fractions (Bruggemann et al. 1996). They eat algae that grow on dead coral
skeletons, and often remove large quantities of the algal substrate (Bruggemann et al. 1994). The
foraging of S. viride clears algae from coral mounds increasing their exposed surface area. The
exposed surface area leads to increased coral recruitment and allows for higher coral growth rates
(Mumby 2000). S. viride prefer to consume algae bound to a hard substrate so it is unsurprising
that they did not often venture far from the complex coral structures and show an affinity to foraging within the reef (Bruggeman et al. 1996).
The S. viride are more inclined to eat substrate-bound algal fraction and stay close to the
protection of the complex microhabitat of the live reefs (Bruggeman et al. 2016). Alternately, the
A. chirurgus swam with larger groups and had increased socialization among the bare sand and
seagrass beds, eating the algae inhabiting those microhabitats. While S. viride and A. chirurgus
filled specific niches, A. coeruleus were generalists. A generalist is an organism that is able to thrive
under many different circumstances because it can utilize a variety of food sources (Hayden et al.
2014). A. coeruleus had the greatest variability in their travel patterns and foraging location. They
schooled primarily with A. chirurgus in larger groups compared to that of the S. viride. While A.
coeruleus are often seen schooling with A. chirurgus in large groups, this study observed differences in their microhabitat use (Reinthal and Lewis 1986). A. coeruleus has overlapping social
behavior and habitat use with A. chirurgus and S. viride illustrating the width of their impact upon
the ecosystem.
In tropical reefs, the abundance of algae is often maintained at low levels because of herbivory (Hughes 1987). Prevalence of all three species feeding in the rubble may imply that there is
a greater benefit to eating that algae, whether it may be nutritional preference or less competition.
If these fish are foraging and excavating the rubble, this may lead to a shift of where coral polyps
will be able to settle and grow. Rubble is a variable microhabitat in terms of safety from predators.
In Akumal Bay, there are patches of rubble next to larger live coral structures, as well as larger expanses of rubble that are much farther away from the safety of live coral.

Perspectives

This data is important because the exploding tourism industry is an anticipated and occurring disturbance in the area which may cause more algal growth, greater fragmentation of reefs,
and further breakdown of complex coral structures which each of these fish utilize to avoid predators (Aronson 2006). The data collected marks a starting point of behavioral patterns, and if a pattern shift is observed in the future, it may imply a change in the health of the bay. Possible changes
could include increased nutrient input leading to increased algal growth which may alter location
and amount of foraging. Additionally, if there are smaller and fewer complex coral structures due
to decreasing health over time, specialist species may suffer population declines or be forced to
adapt their feeding strategies. These changes to the ecosystem could lead to subsequent changes in

fish behavior and this study provides baseline information for current understanding and future
analysis.
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TABLES

A. coeruleus
A. chirurgus
S. viride

Parrotfish
1
20
5

Tang
50
100
25

Damselfish
1
1
2

Other
10
20
12

Table 1: Maximum number of fish interacting with observed fish.

FIGURES

Figure 1: GPS tracks inputted into Google Earth. Red is S. viride, blue is A. coeruleus, and purple
is A. chirurgus.

Figure 2: Average normalized distance traveled by fish. Different letters denote significant differences from two different species. All values are mean ± S.E.M
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Figure 3: Average total number of fish interacting with observed fish. Different letters denote
significant differences from two different species. All values are mean ± S.E.M.

Figure 4: Average number of fish interacting with observed fish, categorized by families. Different
letters denote significant differences from two different families. (One-way ANOVA; P ≤ 0.05; N
= 110-138). All values are mean ± S.E.M.

Figure 5: Average normalized foraging by each species. Different letters denote significant differences from two different species. (One-way ANOVA; P ≤ 0.05; N = 54-67). All values are mean ±
S.E.M.

Figure 6: Average normalized foraging by each species within different microhabitats. Different
letters denote significant differences from varying microhabitats. (One-way ANOVA; P ≤ 0.05; N
= 54-67). All values are mean ± S.E.M.ll values are mean ± S.E.M

Prathyush Shankar

Marked reduction in ATPase activity in Staphylococcus aureus through low-power electromagnetic waves as a novel alternative to antibiotics

P

ABSTRACT

otential solutions to the antibiotic resistance crisis generally involve invasive treatment protocols. The genetic tendency of bacteria to develop antibiotic resistance
requires constant development of novel antibiotics. Even though most bacterial infections are localized, standard medical protocols entail distribution of antibiotics via the
bloodstream, exposing the entire body to the negative effects of antibiotics. The overuse
of antibiotics has resulted in a resistant bacteria population evolving at an alarming rate,
rendering a critical need for new antimicrobial strategies. Due to these issues, a non-invasive approach would be an attractive alternative. Electromagnetic radiation offers bactericidal effects while avoiding negative outcomes associated with current antibiotics such
as mutation, multi-day treatment, and whole-body exposure. This study examines the efficacy of an electromagnetic field with a magnetic flux density of 18.01 on Staphylococcus
aureus. Results reveal a bactericidal outcome having, on average, a 55.509% kill rate after
a 60-minute exposure. Furthermore, exposed colonies saw a 97.552% reduction in ATP
content, outperforming current ATP-halting antibiotics. This illustrates that electromagnetic treatment could theoretically activate the dicyclohexylcarbodiimide inhibitor which
restricts F0F1-ATPase activity. This treatment provides a unique non-invasive approach
to reduce antibiotic usage and to slow the evolution of multi-resistant pathogenic strains.

There are five major classes of antibiotics that are in use currently, and bacteria have
developed resistance to all aforementioned classes (Lewis 2013). No new classes of antibiotics have been introduced in the past 20 years (Davies 2010), and the increasing
prevalence of resistant superbugs has intensified the need for a novel method to eliminate harmful bacteria (Kohanski et al. 2010).
Most modern bactericidal antimicrobials focus on inhibiting specific cellular processes, such as DNA, RNA, cell wall, or protein synthesis (Walsh 2003). These restraints
cause the bacterial cell to be susceptible to minor mutations that could render the antimicrobial ineffective. Adenosine triphosphate (ATP), a evolutionarily-conserved energy storage molecule found in every cell (Bergman 1999), is the target molecule for
the novel antimicrobial technology proposed in this paper as altering ATPase activity
affects an organism’s aerobic cellular respiration. This would then lead to anaerobic
respiration through fermentation and result in cells carrying insufficient quantities of
energy to survive, ultimately resulting in cell death (Morton 1980).
The present experiment uses a low-powered frequency electromagnetic field (EMF).
EMF radiation is currently hypothesized to decrease the activity of the inhibitor of
N,N’ -dicyclohexylcarbodiimide (DCCD) by targeting F0-F1 ATPase (Tadevosyan et
al. 2008). This induces a conformational change to the oligomer ring of the c-subunit,
which is typically wrapped against the α-subunit in F0. This process prevents
The Texas Undergraduate Research Journal Vol. 16 No. 1 | Available online at texasurj.com
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the c-subunit from being transferred to the F1 stop in ATPase, meaning that adenosine diphosphate is not created, and thus the cycle is never restarted (Hakulinen et al. 2012). Because the cell
is no longer producing energy through oxidative phosphorylation, it requires the use of fermentation to survive and cell survival is overall reduced. Since this treatment is targeting the bacteria at
a much higher level in comparison to modern antimicrobials targeting specific cellular processes,
the chance of failure through mutation decreases (Munita 2016). The present study validates the
proposed hypothesis and shows that this method of antimicrobial therapy could be less likely to
develop resistance in comparison to modern antibiotics.
While electromagnetic radiation may lack the potential to create tolerance or resistance in
bacteria to their target compound, the efficiency must be validated when implementation into
the healthcare industry is considered. Current solutions that utilize a non-invasive approach have
flawed methods due to insufficient resources, efficiency, and side effects after treatment (Kato
1996). Past studies using electromagnetic radiation have resulted in bacteriostatic outcomes (immobilizing but not killing bacteria) and require upwards of 2700 times the strength (Ikehata et
al. 1999), in gauss units, than what is used in the present experiment. The use of a weaker field
in comparison allows this method of treatment to have a high potential of being implemented in
the healthcare industry as the power used is critical. As such, this opens new possibilities for localization to specific colonies during treatment. The study could potentially alleviate the financial
deficits that exceed $20 billion, split between health care costs and productivity losses annually
(Centers for Disease Control and Prevention, 2013).
Materials and Methods

This experiment was carried out at a BSL-2 certified research facility.

Pre-Experimental Setup
1.1 Electromagnet and Power Supply Unit (PSU)
A 6x2x2 inch electromagnet with enameled copper wire coiled around the solenoid was
used for treatment of the Staphylococcus aureus cultures. The fiedl was powered by Tekpower
HY1803D Variable DC Power tuned to output at 2.3 volts with 3.22 amperes, creating a field
with a magnetic flux density of 18.01 gauss.
1.2 Circulating Water Bath
A Peristaltic 3100 Analog pump from Welch was used to create a circulating water bath
tuned to produce a 7-10 mL/min pump rate at 50 RPM. A water bath was used to store the
water at static temperatures. It was set to 25ºC and pipes were fed through the reservoir and
solenoid and peristaltic tubing was used to transfer the water between the bath and solenoid.
The temperature inside the solenoid was thus kept constant at 33ºC.
1.3 Dry Bath Heater
The control group colonies were placed into a dry bath with variable temperature during
the treatment time. The temperature of the incubator was adjusted during the course of the
experiment based on the temperature of the solenoid.
Bacterial cultivation
2.1 Cultivation of Staphylococcus aureus
Staphylococcus aureus (ATCC: 6538), the model organism tested in the experimental
phase, was streak plated using a heavy and light streak and incubated for 24 hours at 36ºC. For
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For each condition, an isolated colony was taken from the light streak and placed in previously grown Tryptic Soy Broth (TSB) medium at 30ºC for one hour on a shaker.
2.2 Standardizing Concentration of Cultures between Trials
Absorbance was determined using a spectrophotometer scanning at 600nm. Two trial
types were chosen: Trial Type A with an absorbance rating of 0.05 and Trial Type B with an
absorbance rating of 0.005.
2.3 Preparation of dilution mediums
Phosphate Buffered Saline (PBS) was prepared as the dilution medium. 10 glass tubes (five
for each group: Sample and Control) with 1.8mL of PBS were prepared.
Dilutions and Plating
3.1 Serial Dilutions
After the treatment period, standard serial dilutions were made up to 10-5 to ensure accuracy during plate counting.
3.2 Plating
Plates made in step 1.1 were produced in triplicate for each dilution. PBS was taken from
the same flask as what was used in the serial dilution tube was tested on agar plates to ensure
sterility in the serial dilution protocol.
3.3 Incubation and Counts
All plates were incubated for 18 hours at 36°C in a static incubator. Colonies were counted
on each plate to find the amount of Colony Forming Units (CFU) present in each plate. If the
PBS control plate showed signs of growth, the trial was not included in the data.
Positive controls

4.1 Oligomycin and Vancomycin

Oligomycin, a selective inhibitor of F0-F1 ATPase was streaked across agarose plates at
a concentration of 20 mg/mL. Colonies from step 2 were plated onto this antibiotic plate and
incubated for 18 hours. The same protocol was used for Vancomycin.
ATP Determination Protocol

5.1 Background luminescence determination setup

Cell culture grade distilled water was gently vortexed with 20X Reaction Buffer, 0.1M
Dithiothreitol (DTT), 10 mM D-luciferin, and firefly luciferase (5mg/ml) to prevent the luciferase enzyme from denaturing. This mixture was pipetted into two of the 96 wells on the plate.
These wells would serve as the baseline luminescence for the future readings.

5.2 Standard Curve Preparation

Serial dilutions of ATP were made using the solution created in 5.1 with concentrations up
to 1000 nM using cell culture grade distilled water.

5.3 Cellular ATP of Experimental Cultures

A luciferase-based kit for cellular extracts was used where luciferase was converted into
luciferin in a redox reaction under the input of ATP and oxygen to oxyluciferin. The control
and sample groups, after being standardized through a spectrophotometer for equal concentrations, were pipetted in duplicates into the solution created in 5.1.

5.4 Oligomycin testing

A single colony was taken from oligomycin exposed plates and placed in TSB. The liquid
culture was pipetted in duplicates into the solution created in 5.1 after being standardized

the c-subunit from being transferred to the F1 stop in ATPase, meaning that adenosine diphospha through the spectrophotometry process described above.

5.5 ATP Readings

The 96-well plate was measured in a luminometer and sample measurements were compared
to the standard solutions. The luminescence signal is noted to be directly proportional to ATP content, which is derived from the standard curve. Background luminescence was subtracted from all
values to ensure consistency between each trial.
Statistical Analysis

6.1 Statistical Analysis

A 2-sample t-test was run of two population means where the difference between the mean
number of control and exposed group colonies were tested, and where the variances of the two
normal distributions was unknown. The alternative hypothesis assumed that the mean number of
control colonies were greater than mean sample colonies.
Results

Effect of electromagnetic waves on bacterial growth Pre-Experimental Setup

Staphylococcus aureus colonies were subject to 18.01 Gauss electromagnetic radiation for
set treatment times. The variable “t” denotes the exposure time per trial. Time intervals were
chosen in fifteen-minute increments from 30 to 75 minutes. No significant effect was found
at t = 30 or t = 45 (Table 1) as the significance level greatly exceeded the threshold of p < 0.01
(Table 2). At t = 60, there was an average of 55.509% reduction in bacterial colonies (Fig.
2).Interestingly, at t = 75, similar results were found to the 60-minute exposure (Fig. 2), where
52.590% bacterial colonies died on average. It is to be noted that error bars did not overlap on
Fig. 4, 5, and 6, affirming that the data presented after 60 minutes and 75 minutes of treatment
are statistically significant. Results have shown that electromagnetic treatment is bactericidal
and the statistically significant mean reduction in bacterial colonies from the exposed to the
control at t > 45 (Fig. 1).
Electromagnetic treatment compared to vancomycin
Vancomycin, a common antibiotic used to treat Staph infections, was tested against Staphylococcus aureus colonies. On average, 41% of the bacterial colonies were killed in a given
treatment per trial (Fig. 2). Using the baseline developed in step 6.2, the electromagnetic field
outperformed vancomycin at t = 60 and t = 75 (Fig. 2).
Electromagnetic radiation effects on ATP content of cell
After the 60-minute treatment, ATP content was measured in the colonies. The luminescence reading of the colonies was compared to the standard curve developed (Fig. 3) to determine the relative amount of ATP. The colonies exposed to the treatment saw a 97.522% reduction in average ATP content, while the control increased by 32.362% (Fig. 7). Furthermore,
bacteria exposed to a common antibiotic whose job is to halt ATP production in bacteria,
oligomycin (concentration of 20 ug/mL), were tested for ATP content, and there was only a
63.120% reduction (Fig. 7).
Discussion

Electromagnetic waves are bactericidal to Staphylococcus aureus colonies at different concentrations. For this method of treatment to provide an alternative to antibiotics, the treatment must be bactericidal. Two concentrations, standardized through absorbance, were test-
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-ed at 0.05 and 0.005. The treatment showed a relatively consistent mean kill rate of 55.51%
(60 minute) and 52.59% (75 minute) per a given dilution (Fig. 2). The values were taken from
an average of ten trials per treatment time. Liquid cultures were diluted to 10-4 and 10-5 for
an absorbance of 0.05 and 10-3 for an absorbance of 0.005.
Treatment is only effective after 60-minute exposure. Trials were run at time intervals of
fifteen minutes from 30 to 75 minutes. Negligible difference in CFU was found between exposed and control colonies under 30 or 45 minute exposures at an absorbance of 0.05 (Fig. 4,
5) and 0.005 (Fig. 6). At 60 and 75 minute exposures, there were similar significant kill rates
that were greater than 50% (Fig. 1). In an applicability setting, a 60-minute exposure would be
favorable over a 75-minute exposure, as the difference in kill between the two are statistically
insignificant in most cases (Fig, 4, 5, 6).
The electromagnetic treatment outperforms vancomycin. Vancomycin is one of the most
commonly used drugs to treat serious Staphylococcus infections due to increased resistance
to other traditional medicines (Mayo Clinic 2017). This antibiotic was tested against the same
bacteria that have reproduced homogeneously under similar conditions to the experimental
colonies. The kill rate of this antibiotic, when compared to a 60-minute treatment was significantly less (Fig. 2). This is promising, as the electromagnetic treatment is able to offer a larger
kill rate while avoiding common resistance problems that affect vancomycin. (Sieradzki et al.
1999).
Proposed treatment reduces the possibility of becoming obsolete due to the nature in
which bacteria are targeted. As shown previously, high frequency EMF radiation results in
a decrease of DCCD-inhibited ATPase activity (Tadevosyan 2008). Tadevosyan further hypothesized that this radiation, since it degrades ATPase activity, could change metabolic pathways and lead to increased resistance. Antagonistically, the present study implements a low
power frequency field which is hypothesized to increase DCCD-inhibited ATPase activity,
consequently leading to a significant decrease in ATP production. This results in inhibition of
aerobic respiration, and requires the cell to use anaerobic respiration for energy (Fig. 7). The
luciferin-based reaction was run after the concentration of cells were standardized through
a spectrophotometer. This is important to note because it can rule out the variable of reduction in cell count correlating to the reduction in ATP after treatment. Aerobic respiration is
thought to be halted in the present study because the inhibitor, DCCD, which is theorized
to be activated, is known to prevent the oligomer c-ring from wrapping to the alpha-subunit in F1 ATPase. This means that the ATPase enzyme is not able to cycle, preventing ATP
from decomposing into ADP via oxidative phosphorylation (Toei 2013). This lack of oxidative
phosphorylation and aerobic respiration, which is known to produce more ATP molecules
(36-38 molecules) in comparison to anaerobic respiration (2-36 molecules) (Diffen 2017),
means that the cell may not be able to produce enough energy to survive. The lack of ATP
due to the activation of the DCCD inhibitor was tested through a luciferin luminescence
assay. This modified assay was used to determine that light emitted from the solution would
be directly proportional to the concentration of ATP in the well. Knowing this, a standard
curve was developed (Fig. 3) where samples of manually diluted ATP concentrations, after
being run through the luciferin reaction, were tested for emitted luminescence and plotted.
A linear regression for the data was run to ensure high tolerance levels for the model with an

R2 of 0.9933. Simultaneously, colonies in the electromagnet and incubator were run through
the reaction and luminescence was tested (Table 4). These values of mean luminescence were
compared against the regression (Fig. 3) to find the adjusted ATP concentration of the colonies.
The baseline, the pre-treatment colonies group, was developed to be compared to the treatments.
Through adding the F0-F1 inhibitor, oligomycin, a common antibiotic to treat infections at a concentration of 20 ug/mL, resulted in a 63.12% reduction of ATP content after the 18-hour exposure.
Electromagnetic treatment resulted in a 97.55% reduction of ATP content after a 60-minute exposure and 18-hour incubation (Fig. 7). The key difference between the antibiotic and the electromagnet is that the electromagnet is theoretically targeting the N,N’ –dicyclohexylcarbodiimide inhibitor which effectively halts aerobic respiration in the cell, while oligomycin is specifically
targeting F0-F1 of the ATPase molecule. This is shown through the near 100% lack of ATP in the
cell after undergoing electromagnetic radiation. This enormous reduction in ATP explains the increased efficacy of this method in comparison to oligomycin, an antibiotic with the same effect as
the electromagnetic treatment- to halt ATP production in the cell. In terms of resistance, since the
electromagnet is targeting ATP, a central molecule that will stay fairly static in primary protein
structure between each cell, the molecule has low chances of mutating. In comparison to antibiotics, which target specific metabolic pathways, electromagnetic treatment has a reduced chance of
becoming obsolete due to the nature in which it targets the cell.
Electromagnetic treatment shows promising effects on reducing the antibiotic resistance crisis.
This method, which could prevent the overuse of antibiotics in the healthcare industry (Wright
2014), shows promise as the power used is low when compared to past experiments (Ikehata et
al. 1999). The present experiment outperforms modern antibiotic treatments with a substantially
lower power-draw and time frame. Furthermore, modern antibiotics run the issue of multi-day
treatment (Drugs 2017). Vancomycin for example must be taken multiple times a day for 7-21 days
based on the prescription (Drugs 2017), which far surpasses the 60-minute exposure time required
in the present experiment. This treatmenthas the potential to reduce the $20 billion spent annually
through overcoming typically problems described associated with antibiotics(Center of Disease
Control and Prevention 2017) on the prescription and development of new antibiotics to treat
multi-resistant pathogenic strains of bacteria.
Illustrations
Figure 1: Percent Staphylococcus aureus colonies killed at time intervals 30, 45, 60, 75
minutes after electromagnetic treatment
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Figure 2: Comparing the efficacy of electromagnetic treatment at 60 and 75-minute treatment times to vancomycin against Staphylococcus aureus

Figure 3: Standard curve developed through the luciferin reaction depicting Luminescence vs
ATP concentration and trend line

Figure 4: Comparison of Staphylococcus aureus CFU over variable electromagnetic exposure time
and incubation at absorbance 0.05 and dilution 10-4

Figure 5: Comparison of Staphylococcus aureus CFU over variable electromagnetic exposure time and incubation at absorbance 0.05 and dilution 10-5

Figure 6: Comparison of Staphylococcus aureus CFU over variable electromagnetic exposure time and incubation at absorbance 0.005 and dilution 10-3

Figure 7: Comparing change in ATP concentration between EMF exposed colonies, control colonies, and colonies exposed to oligomycin

THE UNIVERSITY OF TEXAS AT AUSTIN | SPRING 2017

19

Table 1: Mean Staphylococcus aureus CFU after electromagnet exposure and control
growth (average of 10 trials per data point below)
ExperimenAbsorbance
Dilution of
Tre at ment
Mean CFU/
Standard
tal Group
(600 nm)
Culture
Time (min)
mL
Deviation
Control (In0.05
10-4
30
2301
129.9
cubator)
S ampl e
0.05
10-4
30
2389
117.4
(Electromagnet)
Control (In0.05
10-5
30
402.0
18.56
cubator)
S ampl e
0.05
10-5
30
387.0
17.12
(Electromagnet)
Control (In0.005
10-3
30
129.0
5.300
cubator)
S ampl e
0.005
10-3
30
124.0
6.390
(Electromagnet)
Control (In0.05
10-4
45
2291
71.90
cubator)
S ampl e
0.05
10-4
45
2303
75.01
(Electromagnet)
Control (In0.05
10-5
45
420.0
29.32
cubator)
S ampl e
0.05
10-5
45
398.0
30.14
(Electromagnet)
Control (In0.005
10-3
45
125.0
4.100
cubator)
S ampl e
0.005
10-3
45
128.0
5.390
(Electromagnet)
Control (In0.05
10-4
60
2230
21.39
cubator)
S ampl e
0.05
10-4
60
1209
19.41
(Electromagnet)
Control (In0.05
10-5
60
440.0
17.65
cubator)
S ampl e
0.05
10-5
60
264.0
17.17
(Electromagnet)
Control (In0.005
10-3
60
135.0
6.310
cubator)
S ampl e
0.005
10-3
60
26.00
4.540
(Electromagnet)
Control (In0.05
10-4
75
2288
57.39
cubator)
S ampl e
0.05
10-4
75
1327
52.34
(Electromagnet)

Control
(Incubator)
Sample
(Electromagnet)
Control
(Incubator)
Sample
(Electromagnet)

0.05

10-5

75

451.0

16.79

0.05

10-5

75

275.0

17.12

0.005

10-3

75

129.0

6.420

0.005

10-3

75

30.00

4.790

Table 2: Statistical analysis of the difference between mean colony counts after exposure
Trial Type/
Dilution
A/10-4
A/10-5
B/10-3
A/10-4
A/10-5
B/10-3
A/10-4
A/10-5
B/10-3
A/10-4
A/10-5
B/10-3

Treatment
Time (min)
30
30
30
45
45
45
60
60
60
75
75
75

Variable &
Condition
DVCFU/Equal
Variance Assumed
DVCFU/Equal
Variance Assumed
DVCFU/Equal
Variance Assumed
DVCFU/Equal
Variance Assumed
DVCFU/Equal
Variance Assumed
DVCFU/Equal
Variance Assumed
DVCFU/Equal
Variance Assumed
DVCFU/Equal
Variance Assumed
DVCFU/Equal
Variance Assumed
DVCFU/Equal
Variance Assumed
DVCFU/Equal
Variance Assumed
DVCFU/Equal
Variance Assumed

t-test for Difference of Means
95% Confidence Interval of
p-value
Std. Error
the Difference
(1-tailed)
Difference
Lower
Upper

t

df

-1.589

17.82

0.9352

175.1

-204.4

28.41

1.879

17.88

0.03840

25.25

-1.783

31.78

1.905

17.41

0.03680

8.302

-0.5290

10.53

-0.365

17.97

0.6404

103.9

-81.04

57.04

1.655

17.99

0.05770

42.05

-5.937

49.94

-1.401

16.80

0.9103

6.772

-7.522

1.522

111.8

17.83

3.910E-27

28.88

1002

1040

22.60

17.99

5.869E-15

24.62

159.6

192.4

44.34

16.35

9.040E-19

7.774

103.8

114.2

39.13

17.85

4.703E-19

77.67

909.4

1012

23.21

17.99

3.666E-15

23.98

160.1

191.9

39.08

16.65

4.098E-18

8.010

93.65

104.4
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Table 3: Mean luminescence produced from varying pre-determined ATP concentrations
ATP
(nanomoles)

Luminescence
(arbitrary values)

Standard
Deviation

ATP
(nanomoles)

Luminescence
(arbitrary values)

Standard
Deviation

Background Lum

54.00

16

31.25

486.0

4.0

0.976

12.00

5.0

62.50

935.0

27

1.953

29.00

8.5

125.0

2077

80.

3.906

60.00

1.0

250.0

4131

31

7.813

140.0

12

500.0

6830

920

15.63

282.0

15

1000

16570

230

Table 4: Mean luminescence produced from colonies after treatments and ATP content
Experimental
Group

Luminescence
(arbitrary values)

Standard
Deviation

ATP
(standard curve adj.)

Standard Deviation
(standard curve adj.)

Before treatment

4147

84

261.1 nM

8.8

Control (Incubator)

6158

92

386.1 nM

9.3

Sample (Electromagnet)

46.00

18

6.470 nM

4.8

Oligomycin (Antibiotic)

1493

40

96.30 nM

6.1

Conclusions and Future Work

The study was focused on finding an alternative to antibiotics to alleviate the antibiotic resistance crisis that is causing stress on the healthcare industry today (Wright 2014). Electromagnetic
radiation has been studied, but never been popularized due to the large power draw and bacteriostatic outcomes (Ikehata et al. 1999). The present study utilizes a unique method of removing
the iron core of the solenoid and placing the target organisms into the center while encapsulating
both ends. This robust framework proved to show unique results which are different from current
studies (Ikehata et al. 1999). It allowed for an increased kill rate through a lower power field (18.01
gauss) while only pushing 2.3 volts at 3.22 amperes. While the field was able to provide a significant
death rate, the most important discovery was the method in which the agent targets cells. This provides insight as to whether the agent would be susceptible to bacterial mutations and thus infectivity in the long run--the crisis antibiotics are currently facing. The study shows that the agent could
be targeting an inhibitor that is commonly known to shut down ATPase, resulting in a lack of ATP
in the cell since oxidative phosphorylation is no longer cycling. The fact that the field is targeting
such a common molecule which is present in every single cell is promising as significant mutations
are not as likely. The field’s efficacy is still subject to mutation because as like any molecule in a cell,
it can always mutate; it has a smaller chance than other agents which target less common sub-components of specific molecules. Consequently, EMF treatment could potentially be used alongside
antibiotics and help reduce the need to over prescribe antibiotics to patients, slowing down the
antibiotic resistance crisis as less bacteria would be exposed to these modern antibiotics.
Future research is focused on running a live cell imaging protocol which could show a detailed
depiction of the field’s efficacy over time. This model could depict the optimal power draw versus
exposure time to find the best target treatment time against infections. Furthermore, exposing the
field to multiple strains of pathogenic bacteria must be tested to solidify the claim that the field is
targeting the DCCD inhibitor. Questions remaining include the applicability of the method towards human infections. Potential issues may be that human cells contain ATPase molecules as do
bacteria. If the cell targets the ATPase molecule it could potentially simultaneously kill human and
cells, removing the applicability of the method.
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Collin Fredricks

Abortion In The States: From Roe To

Casey

“I am 83 years old. I cannot remain on this Court forever, and when I do step down,
the confirmation process for my successor well may focus on the issue before us today.
That, I regret, may be exactly where the choice between the two worlds will be made.”1
These were the words of Justice Harry Blackmun in his response to the Supreme Court’s
decision to uphold the “central holding” of Roe v. Wade, whose majority opinion he
had penned twenty years prior. Blackmun had witnessed the Court’s wrestling with
the abortion issue over that two-decade span: through the uncertain leadup to Roe,
the backlash in response to the Court’s decision, the gradual undoing of Roe’s protections over the subsequent decades, and then, in 1992, the unanticipated survival of the
precedent he had written 19 years prior. However, he feared that the issue was not yet
finished. In Casey, the Court had narrowly ruled in favor of Roe, by a 5-4 decision, and
Blackmun feared that upon his retirement, his replacement would serve as “the single
vote necessary to extinguish the light.”2
That turned out not to be the case. Blackmun was succeeded by the liberal Stephen
Breyer, the “choice between the two worlds” was avoided, and the judicial framework
laid out in Planned Parenthood v. Casey has largely remained intact. Yet now, in 2018,
the light has begun to flicker again. A new conservative majority has formed on the Supreme Court, and once again the question arises: will the Supreme Court overturn Roe?
To answer this question, one must first understand the two decades of constitutional
precedent which set the framework for the abortion issue today—especially the Court’s
decisions in the two most formative cases, Roe v. Wade and Planned Parenthood v.
Casey. This paper will analyze those two decisions, before turning to a discussion of
three key questions on which the issue turns. First, is a fetus a person, with all the rights
afforded to one? Second, is fetal viability a reasonable line of demarcation? And finally,
is the “right to an abortion” included in the Constitution, and is this an issue on which
the Supreme Court has a right to rule at all? These were the three primary critiques
raised of the Court’s decisions, and they will likely guide any opportunity the Court has
to review the issue again.
1
2

Planned Parenthood v. Casey, 505 U.S. 833, 943 (1992).
Id. at 923.

The Texas Undergraduate Research Journal Vol. 16 No. 1 | Available online at texasurj.com

14

THE UNIVERSITY OF TEXAS AT AUSTIN | SPRING 2017

25

When the Court first found itself facing the abortion issue in 1971, uncertainty abounded. On its face, Roe v. Wade raised a primarily jurisdictional issue—could women and doctors
who felt that their rights were being violated go into federal courts to stop the state?3 The
more liberal members of the Court, led by William Douglas, wanted to face the abortion issue
head-on: did a woman have a fundamental constitutional right to an abortion? The liberal
bloc, though, seemed poised to lose on both the jurisdictional and the rights-based issues
if they were to arise. Chief Justice Warren Burger, Potter Stewart, Byron White, and Harry
Blackmun all seemed opposed, which would result in a 4-to-3 defeat in a seven-member court
(prior to William Rehnquist and Lewis Powell being sworn in).4
There were several possible routes the Court could take to side in favor of abortion
rights. The first was the one argued by the abortion advocates: to extend its 1965 decision in
a birth-control case, Griswold v. Connecticut, to cover abortion. In that case, the Court had
found that there was an implied right to privacy in the Constitution that could be extended to
abortion.5 This route, however, was risky. Stewart, for one, had dissented in Griswold.6 Asking him to extend its reasoning even further could prove difficult. Blackmun and Berger, too,
seemed suspicious of creating new constitutionally protected rights.7
Another line of reasoning held promise with these swing justices—especially Blackmun and Stewart. In a case the year before, Douglas had argued in a dissent that abortion
restrictions in the District of Columbia should be struck down not because of any right for a
woman to receive an abortion, but because the statutes interfered with the doctor’s judgment.8
Blackmun, especially, was in a position to be empathetic to this kind of approach; he had
served for the Mayo Clinic as resident counsel during the 1950s.9 In general, he was against
the notion of a doctor being told how he could or could not treat his patients.
Sure enough, when the Court convened to discuss Roe, the discussion centered around
this point: what were the professional rights of doctors?10 The preliminary vote was unclear,
but it appeared to fall 5-to-2 in favor of striking the statutes—with only the Chief Justice and
White dissenting.11 Blackmun was tasked with the difficult job of writing one opinion capable
of winning over a five-justice bloc who appeared to be basing their judgments on varying legal
bases. He labored over the opinion for months, before ultimately recommending it for reargument in the next term, when Powell and Rehnquist would be sworn in. He spent the recess in
between terms immersed in research at the Mayo Clinic library.12
His opinion ultimately incorporated elements of this research, but also included a discussion of a woman’s right to an abortion under the right to privacy discussed in Griswold.
BOB WOODWARD & SCOTT ARMSTRONG, THE BRETHREN: INSIDE THE SUPREME COURT 165 (1979).
Id.
5
See Griswold v. Connecticut, 381 U.S. 479, 485 (1965) (“The present case, then, concerns a relationship lying within the zone of privacy created by
several fundamental constitutional guarantees.”).
6
Griswold v. Connecticut, 381 U.S. 479, 527-531 (1965) (Stewart, P., dissenting).
7
See WOODWARD & ARMSTRONG, supra note 3, at 169.
8
United States v Vuitch, 402 U.S. 62, 74-76, 97 (1971) (“I think the question of whether the performance of an abortion is ‘necessary for the . . . mother’s
life or health’ is entrusted under the statute exclusively to those licensed to practice medicine, without the overhanging risk of incurring criminal liability
at the hands of a second-guessing lay jury.”).
9
WOODWARD & ARMSTRONG, supra note 3, at 167.
10
Id. at 169.
11
Id. at 170.
12
Id. at 229.
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Surprisingly, Chief Justice Burger also signed on—making it a 7-to-2 decision in favor of
establishing a woman’s right to ask for an abortion and a physician’s right to provide her one.
The opinion’s legal basis was somewhat convoluted. After providing ample background on the history of abortion in common law and the United States, the Court’s majority began its analysis with a frank admission: “The Constitution does not explicitly mention
any right of privacy.”13 This was undeniable. But, they argued, there was a long history of the
court recognizing this right of privacy as implicitly contained in several amendments to the
Constitution. Chief among these cases, of course, was Griswold. For the purposes of Roe,
the right would be “founded in the Fourteenth Amendment’s concept of personal liberty and
restrictions upon state action.” In other words, the right to privacy is based in the Fourteenth
Amendment’s prohibition on states from depriving “any person of life, liberty, or property,
without due process of law.”14 This right, the Court continued, “is broad enough to encompass a woman’s decision to terminate her pregnancy.”15 There is not much in the way of a
justification for this assertion.
Next, the Court addressed the nature of this right to privacy. They found it to be a
fundamental right16—meaning any attempt to limit it by the State would be met with strict
scrutiny (a very exacting legal standard) and should only be allowed in furtherance of compelling state interest. This was a significant ruling. The alternative, if the right was not found
to be fundamental and was simply contained in the broad concept of, was that State intervention only had to meet a “rational basis” test. In other words, the State would only need to
have some reason to intervene—even if it’s not very good.
Nevertheless, the Court did find two specific compelling state interests in regulating
abortions: in protecting 1) the health of the mother and 2) the potentiality of life.17 These
two interests were described as distinct, with each “grow[ing] in substantiality as the woman approaches term and, at a point during pregnancy, each becom[ing] ‘compelling.’”18 The
Court then went on to describe at which point each of these two interests became compelling. To do so, it employed a rigid trimester framework, which would set the guidelines for
permissible abortion restrictions until its removal in Casey.
Under this framework, neither legitimate State interest was compelling during the
first trimester. Regarding the first interest, in protecting the mother’s health, the Court cited
a study provided by the appellant which found that during the first trimester abortions resulted in the same, or even a slightly lower, mortality rate for the mother. Thus, during this
period, the State would have no reason to intervene for reasons related to the mother’s
Roe v. Wade, 410 U.S. 113, 152 (1973).
U.S. CONST. amend. XIV, § 1.
15
Roe, 410 U.S. at 153.
16
Id. at 152.
17
Id. at 162.
18
Id. at 162-163.
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health. This interest became compelling during the second trimester. At this point, and
hereafter, the State could pass laws specifically related to ensuring the health of the woman, such as laws requiring certain qualifications for the person performing the abortion, or
regulations on the type of facility in which the abortion should take place. Before the second
trimester though, “the attending physician, in consultation with his patient, is free to determine, without regulation by the State, that, in his medical judgment, the patient’s pregnancy
should be terminated.”19 This statement of the physician’s right to exercise his judgment is
a clear echo of the reframing of the discussion around physicians’ rights, which helped to
bring Blackmun, the eventual author of the opinion, on board with those looking to strike
down the statutes.
But that second legitimate interest, in protecting the potentiality of life, did not become compelling until the third trimester—the point at which (approximately) the fetus
became viable (i.e. capable of surviving outside the womb). The reason for this, according to
the Court is “because the fetus then presumably has the capability of a meaningful life outside the mother’s womb.”20 This strikes one more as a definition than a justification, as was
pointed out by eminent legal scholar John Hart Ely at the time, but it was the justification
which the Court gave. Once this interest had become compelling during the third trimester,
the State had a wide latitude to regulate, or even proscribe, abortion to further this legitimate
interest.
In summary, during the first trimester, the State has no basis to regulate abortion for
any reason. During the second trimester, the only acceptable intervention is that specifically
with the protection of the mother’s health in mind. Finally, during the third trimester, any
restriction, up to and including proscription, was allowed for the sake of protecting the potentiality of life.
Interestingly, while it had spoken of the woman’s right to privacy earlier in the opinion, the majority opinion spoke exclusively of the rights of the physician in its summation.
For example, the Court wrote that the decision “vindicates the right of the physician to
administer medical treatment according to his professional judgment.” It went on to say that
prior to the third trimester, “the abortion issue is inherently, and primarily, a medical decision , and basic responsibility for it must rest with the physician. If an individual practitioner
abuses the privilege of exercising proper medical judgment, the usual remedies, judicial and
intra-professional, are available.”21 This caution to physicians, though, appears to have been
largely overlooked. The New York Times ran the headline, “High Court Rules Abortion
Id. at 163.
Id.
21
Id. at 166.
19
20
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Legal the First 3 Months” the next day.22 Over the next decade, the number of abortions skyrocketed—from 196 abortions per 1,000 live births in 1973 to 358 in 1979, nearly doubling
in six years.23
The following years saw various attempts by the states to pass regulatory laws within
and outside the trimester framework. Many were challenged and brought before the court.
For the first few years, nearly every law was struck down, as the Court held to a very strict
adherence to the guidelines in Roe. As the makeup of the Court changed however, so did its
willingness to depart from Roe. The first significant departure came in 1989, with Webster v.
Reproductive Health Services. The new five-member conservative bloc of Rehnquist, White,
O’Connor, Scalia, and Kennedy voted to uphold a Missouri law that prohibited the use of
governmental facilities for abortions.24 Most notably, in a concurring opinion, Scalia chided
the court for not going ahead and overturning Roe, which he argued was wrongly decided.25
Then in 1990, the Court faced two cases which brought up the issue of parental consent, Hodgson v. Minnesota and Ohio v. Akron Center for Reproductive Health. The laws in
question required that a minor seeking an abortion had to notify her parents before receiving one. The Court held that it was unconstitutional to require notification of both parents,26
but it upheld the law requiring notification of just one.27 Perhaps most significant was the
emergence of the “undue burden” standard. In concurrences for both cases, Sandra Day
O’Connor utilized a different framework than the trimester framework laid out in Roe and
argued that the Court should do the same. Her new standard would serve as the backbone
of the Court’s decision in Planned Parenthood v. Casey and the eventual successor to the
trimester framework.
These decisions, while opting not to overturn Roe, seemed to signal that it was a
distinct possibility. So, in 1990, when liberal justices Brennan and Marshall were replaced by
Republican-appointed Souter and Thomas, an overruling of Roe seemed almost a foregone
conclusion.28 There were only two Justices who firmly supported abortion: Blackmun and
Stevens. Three had signaled clearly that they were willing to overturn Roe: Rehnquist, White,
and Scalia. O’Connor and Kennedy had voted fairly consistently in favor of restrictions on
abortion. Souter and Thomas had never voted on the issue, but they seemed unlikely to have
the same views as the liberal justices they replaced.
In 1992, the Court agreed to take on Planned Parenthood v. Casey, and by all appearances it was set to be the vehicle for overruling Roe. To the surprise of the nation, Roe survived once again.29 A five-justice majority of O’Connor, Souter, Kennedy, Blackmun, and
See Gloria Totten, The Untold Story of the Roe v. Wade Anniversary, WISCONSIN GAZETTE, January 22,
2018.
23
CNN, Abortion Fast Facts, https://www.cnn.com/2013/09/18/health/abortion-fast-facts/index.html (last visited Dec. 10, 2018).
24 Webster v. Reproductive Health Services, 492 U.S. 490 (1989).
25
Id. at 532-537.
26
Hodgson v. Minnesota, 497 U.S. 417 (1990).
27
Ohio v. Akron Center for Reproductive Health, 497 U.S. 502 (1990).
28
Leon Friedman, Introduction to THE SUPREME COURT CONFRONTS ABORTION at 12 (Leon Friedman
ed., 1993).
29
Id. at 14.
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Stevens voted to uphold Roe, spearheaded by a joint opinion by O’Connor, Souter, and Kennedy. No author was listed on the opinion; the three Justices wanted it to be clear that they
were speaking with one voice.30
The joint opinion started off with a frank declaration: “Liberty finds no refuge in a
jurisprudence of doubt.”31 It would go on to affirm the “essential holding” of Roe, which it
claimed came in three parts. First was “the right of a woman to choose to have an abortion
before viability and obtain it without undue interference from the State.”32 (Note the departure from Roe’s focus on the physician’s rights.) Second was “a confirmation of the State’s
power to restrict abortions after fetal viability.” Third was “the principle that the State has
legitimate interests from the outset of the pregnancy in protecting the health of the woman
and the life of the fetus that may become a child.” The joint opinion stated that it was affirming each of these three core principles.
Noticeably absent from the Justices’ summary of Roe’s “essential holding” was any
reference to the trimester framework. This is because they intended to replace it. Describing
the trimester framework as an “elaborate but rigid construct,” the Court ruled that it was
unnecessary and tended to keep the State from working towards its legitimate interests. The
Court went on to explain,
Though the woman has a right to choose to terminate or continue her pregnancy before viability, it does not at all follow that the State is prohibited from taking steps to ensure that this
choice is thoughtful and informed. Even in the earliest stages of pregnancy, the State may
enact rules and regulations designed to encourage her to know that there are philosophic
and social arguments of great weight that can be thought to bear in favor of continuing the
pregnancy to full term … It follows that States are free to enact laws to provide a reasonable
framework for a woman to make a decision that has such profound and lasting meaning.33
The three Justices believed that women had a right to ultimately make the decision for their
own pregnancy, but a State was free to advance its interest in potential life prior to viability
through informational or structural means. The State’s interest in potential life was legitimate
from the beginning of pregnancy—not only in the third trimester. For this reason, the Court
rejected the trimester framework.
In its place, the Court adopted the “undue burden” test advocated for by O’Connor.
They argued that an “incidental effect of making it more difficult or expensive to procure
Id.
Planned Parenthood v. Casey, 505 U.S. 833, 844 (1992).
32
Id. at 846.
33
Id. at 872.
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an abortion” is insufficient to invalidate a law that otherwise has a valid purpose. It is only
when the law places an undue burden on the woman’s choice that it should be considered
unconstitutional. They defined a regulation which imposed an undue burden as one which
“has the purpose or effect of placing a substantial obstacle in the path of a woman seeking an
abortion of a nonviable fetus.”
The joint opinion was met with disdain from the court’s conservative bloc. Rehnquist
wrote the primary dissenting opinion, in which he was joined by each of the other three dissenting Justices. In it, he rebuked the authors of the joint opinion for standing by Roe without justifying its core constitutional basis. The majority opinion had stated that “the immediate question is not the soundness of Roe’s resolution but the precedential force that must be
accorded to its holding.”34 Essentially, they stood by Roe more out of respect for stare decisis
(the legal doctrine of affording weight to precedent) than for the constitutional basis of Roe
itself. But Rehnquist argued that their so-called upholding of Roe was not really an application of stare decisis at all.

Roe decided that a woman has a fundamental right to an abortion. The joint opinion rejects
that view. Roe decided that abortion regulations were subject to “strict scrutiny” and could
be justified only in the light of “compelling state interests.” The joint opinion rejects that
view…Roe analyzed abortion regulation under a rigid trimester framework, a framework
which has guided this Court’s decision-making for 19 years. The joint opinion rejects that
framework…Roe continues to exist, but only in the way a storefront on a western movie set
exists: a mere façade to give the illusion of reality.35

Rehnquist felt as though the joint opinion’s “upholding” of Roe was nothing more than an
attempt to rewrite abortion jurisdiction in a way that suited its three authors, under the guise
of adhering to precedent. Nonetheless, Planned Parenthood v. Casey lives on as the eminent
abortion jurisdiction guiding today’s laws.
It is worth turning the discussion to some substantive critiques that were raised at
the time of these two decisions and continue to be argued today. The first such question: is a
fetus a person? This was given some discussion in the majority opinion in Roe. Stewart had
insisted that the opinion be clear that, for the purposes of the Fourteenth Amendment at the
very least, a fetus was not a person.36 Otherwise he would not join in the opinion. The stakes
of the question were clear. As the opinion in Roe acknowledged, if a fetus were a person
Id. at 871.
Id. at 954 (Rehnquist, W., dissenting).
36
See WOODWARD AND ARMSTRONG, supra note 3, at 233.
34
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under the Fourteenth Amendment, it would then gain all the same rights as the mother—including, of course, a right to life.37 The case for abortion would collapse.
In their response to this question, the Court kept its discussion of personhood strictly in the legal sphere—not choosing to venture into the uncertain grounds of philosophy
or biology, where they might find themselves on shakier grounds. Instead, they examined
all the references to “persons” in the constitution. Although the Constitution provides no
definition of the word, it does mention in Section 1 of the Fourteenth Amendment “persons
born or naturalized in the United States”—implying that personhood requires being born.38
No other references to “persons” in the Constitution imply any pre-natal application of the
word. Thus, the Court concluded, for the purposes of the Fourteenth Amendment, a fetus is
not a person.
Although it was not his primary problem with the ruling, John Hart Ely did have
some critiques of this hasty dismissal in his famous response to the decision. As he pointed
out, even corporations count as people under the Fourteenth Amendment, despite there
being no clear implication of such an extension in the text of the document.39 Additionally,
it is hard to imagine any other legal context in which the personhood of fetuses would be at
issue, so its non-inclusion in the text of the Constitution should not automatically close the
question.
On this discussion of legal personhood, the Court’s opinion seems strong. Classifying
a fetus as a legal person under the Constitution is difficult to justify. But what about in the
broader, philosophical sense? Is a fetus a living person? On this question Roe punts. As the
opinion explains,
We need not resolve the difficult question of when life begins. When those trained in the
respective disciplines of medicine, philosophy, and theology are unable to arrive at any consensus, the judiciary, at this point in the development of man’s knowledge,
is not in a position to speculate as to the answer.40
At face value, this deferral feels warranted, even obligatory. Do we really think that it is the
job of the Supreme Court to decide so philosophical and nuanced a question as when life
begins?
Justice Scalia argues, though, that an answer to that question is implicit in the Court’s
framing of the question. In his dissent to Casey, he takes issue with Roe and Casey framing
Roe v. Wade, 410 U.S. 113, 156-157 (1973).
U.S. CONST. amend. XIV, § 1.
39
John Hart Ely, The Wages of Crying Wolf: A Comment on Roe v. Wade, 82 YALE L.J. 920, 925
(1973).
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the State’s interest as that of protecting the potentiality of life. He says this is question-begging.41 After all, to opponents of abortion the fetus is a human life. The balancing test employed by Roe and Casey of the State’s interest in protecting the potentiality of human life
versus the right of the mother to privacy assumes that the fetus’s life is merely a potentiality.
If it is not, then the whole structure of the balancing test shatters. Although the Court purports to defer the question of when life begins, it makes a crucial judgment on the matter in
its framing of the issues. Without that assumption, its framework falls apart.
The second issue worth exploring is whether viability is an appropriate demarcation
for when States should be able to proscribe abortion. The reliance on viability continued
from Roe on to Casey, though neither explained why viability should serve as the line. As
mentioned above, Roe spends one sentence justifying the choice, and even this justification
is essentially just a restatement of what viability means. As Ely says (only partially in jest),
“the Court’s defense seems to mistake a definition for a syllogism.”42
Casey goes a bit further in its attempts to justify the decision. After once again invoking stare decisis as a compelling reason to continue using viability as the line of demarcation,
the joint opinion gives several reasons as to why viability is the most reasonable solution.
It first attempts to legitimize the definition-syllogism employed in Roe.43 Viability, by definition, is the point at which a fetus could live outside the mother. This adds an element of
independence to its potentiality of life. A fetus that is (at least theoretically) capable of surviving outside the mother does intuitively seem to have a stronger claim to life and State
intervention on its behalf than one that is inseparable from the mother’s biological care.
Additionally, the opinion points out, viability is a workable standard. Although they
acknowledge that scientific advancements can change the point of viability (a reality that
likely played a significant role in their abandoning of the trimester framework in favor of
something more flexible), it is a fairly discernible and consistent point in the pregnancy.
There is also an element of fairness to it. In the words of the Court, “In some broad sense it
might be said that a woman who fails to act before viability has consented to the State’s intervention on behalf of the developing child.”44
All the same, there are still some paradoxical elements of using viability as the standard of personhood. For one, viability is not something inherent in the child. It is fundamentally dependent on time, location, and technological advances. As Peter Singer writes,
Suppose that a woman who is twenty-five weeks pregnant is living in Melbourne, a city
See Planned Parenthood v. Casey, 505 U.S. 833, 982 (1992) (Scalia, J., dissenting).
Ely, supra note 40, at 924.
43
Casey at 870.
44
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with excellent intensive care units for premature babies, but she then travels to a remote part
of desert west of Alice Springs, three days from the nearest airstrip. Are we to believe that
the fetus inside her was a living human being when she was in Melbourne, but not when she
was in the desert? What happened to it then? Did it die? Did it cease to be human? Merely
asking these questions shows how untenable it is to make the start of a new human life dependent upon viability.45
Although Singer is dealing more directly with the philosophical question of when life begins, his point still holds weight when addressed to the use of viability in the legal context of
Roe and Casey. Why should the weight of the State’s legitimate interest in the potentiality of
life depend on a line which moves almost completely independently of the state of the fetus
itself? The line of viability—and thus, the line at which the State can proscribe abortions—
moves primarily based on location and technological advances.
If this viability standard was in place due to practical considerations, then being
based on these moving factors could make perfect sense. For example, if the State had a
practice of inducing pregnancy of viable fetuses whose mothers would otherwise abort
them, and then sustaining them using cutting-edge medical technology, such a moving line
would make sense as the standard for when the State could intervene. In this hypothetical, if
technology were to progress such that the State could safely induce pregnancy at an earlier
date than it could before, then the point in time at which it can intervene should move up.
But no such practical reasons for the viability standard exist. It is only used to determine when the State’s interest in potential life is compelling enough to allow the State to proscribe abortion. At the very least, it is unintuitive for the State’s interest in a fetus’s potential
life to change as technology progresses, especially when the said technology is not actually
being used in most cases in question.
The final critique of Roe and Casey, however, is the most widely raised: that the Court
ruled where it had no business ruling, and that it created a right that exists nowhere in the
Constitution. As stated by Ely, “The problem with Roe is not so much that it bungles the
question it sets itself, but rather that it sets itself a question the Constitution has not made
the Court’s business.” This was also the core of the critique raised by Justice Scalia in his dissent to Casey.
As described earlier, Roe started by identifying a generalized “right of privacy” inferred by the Constitution and its various amendments, the same one found in Griswold. It
PETER SINGER, RETHINKING LIFE AND DEATH: THE COLLAPSE OF OUR TRADITIONAL
ETHICS 102 (1994).
45
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was not in identifying this inferred right that Ely says the Court erred, but rather in the care
it took to define and carefully apply that right after identifying it. In his words,
It seems to me entirely proper to infer a general right of privacy, so long as some care is
taken in defining the sort of right the inference will support. Those aspects of the First,
Fourth and Fifth Amendments to which the Court refers all limit the ways in which, and the
circumstances under which, the government can go about gathering information about a
person he would rather it did not have… No such rationalization is attempted by the Court
in Roe—and understandably not, for whatever else may be involved, it is not a case about
governmental snooping.46
Ely recognizes that rights not explicitly mentioned in the text of the Constitution can still be
legitimate. But, in identifying these inferred rights, the crucial step is defining what exactly
is implied by the text and thus how exactly it should be applied. The Court did neither of
these things in Roe. Instead, they simply cited the various cases in which some sort of right
of privacy was found, before stating without justification that this right was “broad enough
to encompass a woman’s decision to terminate her pregnancy.”47 This unjustified statement
is the crux of the issue with Roe, according to Ely. As he says, “[Roe] is bad because it is bad
constitutional law, or rather because it is not constitutional law and gives almost no sense of
an obligation to try to be.”48
While Casey fixes one aspect of this issue—the ruling that a woman’s right to an
abortion is a “fundamental right”—it leaves the core problem intact. It fails to examine the
suspect basis for this right existing at all, instead choosing to defer to precedent while withholding judgment on the Constitutional basis for Roe’s reasoning in the first place. It is for
this reason that Scalia ends his dissent of Casey with a plea that echoes Ely’s core critique of
Roe. “We should get out of this area, where we have no right to be, and where we do neither
ourselves nor the country any good by remaining.”49
Despite the best efforts of the three Justices in Casey, who perhaps thought they were
settling the abortion issue once and for all, we once again find ourselves in a jurisprudence
of doubt. Once again, the words of Blackmun ring true. Perhaps we find ourselves one vote
away from the candle he lit being extinguished. But in another sense, the possible roads
ahead are much clearer, even if they do diverge. Due to the precedent set in Roe and Casey,
and the strong dissenting voices of Rehnquist, Ely, and Scalia, each road itself is largely clear.
Ely, supra note 40, at 929.
Roe v. Wade, 410 U.S. 113, 153 (1973).
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The question is: which one will the Court take? One thing is certain: their destinations are
worlds apart.
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Medical Liberalism and Self-Exculpating Rhetoric: How Doctors Write
About Race in the 21st Century
ABSTRACT
For three decades, research has pointed to physician bias as a source of racial disparities
in health care. However, instead of provoking change within the medical profession, this
recurrent finding has only produced more research. Using medical liberalism as a theoretical framework, this article examines how medical thinking and writing perpetuates
this trend. In a content analysis of the rhetoric in medical articles published between
2000 and 2018, this article argues that medical authors present evidence of physician
bias in a way that emphasizes the professional innocence of white doctors. Finally, these
findings are used to suggest how medical school curricula, Continuing Medical Education, and medical writing might be transformed in order to encourage change within the
medical profession.
Keywords: physician bias, racial disparities, medical liberalism

T

HE EXISTENCE OF RACIAL DISPARITIES IN HEALTH CARE HAS
been well-documented in the medical literature. They are reflected in all
areas of medicine, time and again reflected in differential referral rates to
surgeries or transplantation, differential diagnoses and differential treatment. Findings are startling. A 1997 study demonstrated the significantly lower likelihood of
black patients to receive major therapeutic procedures in almost half of the 77 disease categories analyzed. A 2003 publication discussed how black patients were also
more likely to receive no medication for long-bone fractures, leg amputations rather than leg-saving operations, inadequate analgesic medication as cancer patients,
and less monitoring, laboratory tests, and life-supporting treatments during their
first 24 hours in the ICU.1 Most recently, an article in Lung Cancer reported that
black lung cancer patients continue to be significantly less likely to receive surgery
than white patients.2 These results controlled for factors such as insurance status,
medical comorbidities, hospital type, and severity of illness.1,2
Among other factors, research has repeatedly pointed to physician bias as a source
of these disparities. Physician bias refers to implicit or unconscious biases held by doctors towards black patients. In a survey of physicians in 2000, black patients were described as less likely to comply with physician recommendations, more likely to abuse
drugs, and be less educated and intelligent.3 Even if physicians do not consciously hold
these beliefs, these beliefs can manifest as implicit biases that affect the way that physicians deliver care.
Studies using Implicit Association Tests have repeatedly demonstrated the existence
of a pro-white bias not only in the general public but also among white physicians as well.
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Furthermore, this IAT-measured bias has been shown to affect clinical decision-making and perceptions of patients. Social Science and Medicine reviewed 37 articles pertaining to implicit bias
in order to evaluate these claims. Of these, 31 demonstrated pro-White or anti-Black, Hispanic,
American Indian, or dark-skin biases among physicians. Six of the 14 studies assessing the relationship between implicit bias and patient care demonstrated that higher implicit bias led to
disparities in treatment recommendations, expectations of therapeutic bonds, empathy, and pain
management. Lastly, all seven studies assessing the effect of physician bias on physician-patient
interactions found evidence that higher levels of implicit bias were associated with poorer interactions (Maina 2017).4
One would expect this type of research to generate sweeping reforms within the profession.
However, rather than producing collective self-examination within organized medicine, research
demonstrates physician bias repeatedly produces the same thing: more research.
In This tendency to document racial disparities and physician bias rather than taking action
to eliminate them relates to how the medical profession presents their findings on these topics. Instead of presenting evidence of physician bias in a way that holds the medical profession accountable, the medical literature repeatedly addresses this problem while simultaneously emphasizing
the innocence of white doctors. This pattern is characteristic of what John Hoberman calls “medical liberalism.” He describes this phenomenon as:
a set of gestures, sentiments, expressions of concern, euphemisms, delaying
tactics, and half-measures that aim at insulating white physicians from charges
of racial bias, while acknowledging at the same time that black patients are not
treated as well as white patients in American hospitals and clinics.5
This article examines how these tactics among others used by the medically liberal prevent
substantive progress toward racially equitable medicine. Evidence is drawn from a representative
sample of mainstream medical articles published between 2000 and 2018. Medical journals outside
of the “mainstream” include those with low impact factors and more activist focuses.
METHODOLOGY

A content analysis was performed on a representative sample of American medical articles
addressing racial disparities published between 2000 and 2018. The rhetoric that is intrinsic to
the following thought habits of the medical liberal was examined:
- Euphemisms
- Delaying tactics (calling for more research before action can be taken)
- Disproportionate focus on the complexity of racial disparities and how much is
unknown about them
- Ignorance of the history of medical racism
- Emphasis on the “unconscious” nature of implicit bias
- Invoking “time pressure” as an alibi for racially-biased treatment
- Disproportionate focus on patient responsibility
FINDINGS & DISCUSSION

The following discussion examines the rhetoric inherent to medical liberalism. It is divided into sections that describe and analyze seven patterns found in mainstream medical
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literature—euphemisms, delaying tactics, emphasis on complexity, emphasis on the “unconscious” nature of implicit bias, the time pressure alibi, the patient preferences alibi, and ignorance of the history of medical racism.
Euphemisms
Euphemisms are substitute words or expressions that soften unpleasant or embarrassing
realities. In medical literature, they are used to soften the unpleasant reality of physician bias.
This section discusses different kinds of euphemisms in medical articles published between
2000 and 2018 and examines how they inhibit progress towards racially equitable medicine.
The medical profession is hesitant to make definitive statements about their own role in
producing racial disparities. Consequently, medical authors often use euphemistic language
that highlights the speculative nature of their conclusions. By posing incriminating findings as
hypothetical, they deflect responsibility away from themselves, shield themselves from public
scrutiny, and suggest that more research is needed. For example, an article entitled “Statistical
Discrimination in Healthcare” offers an uncertain conclusion using several of these terms:
Physician decision-making also appears to contribute to race differences in
cardiac care. This is a complex and uncomfortable issue, for it invokes the
“lurking possibility” that racial bias, either conscious or subconscious, may be
involved.6
Without the words “appears,” “may,” and “lurking possibility,” this statement would have a
more definitive tone. However, the authors describe the contribution of physician bias to racial disparities in cardiac care as only hypothetical. As a result, action to manage physician
bias is delayed until more concrete conclusions become possible. The association of physician
bias with racial disparities remains “a possibility raised repeatedly”1 rather than a behavior
that requires remedy.
An additional array of euphemisms is used to discuss differential treatment of minority
patients. Instead of directly charging physicians with racially discriminatory behavior, an article might use a euphemistic expression to describe this conduct, such as “failure to attend
to social context”7 or as differential “professional responses to white and nonwhite patients”1
that result in “less intensive physician treatment.”8 Similarly, what may be physician bias is often referred to as “physician discretion” or “physician preference,” which dissolves any racially
motivated element of this behavior.
When explaining the racially differential treatment that occurs in many fields of medicine,
authors often use the phrase “physician prescribing habits.” A poignant example of this is
found in a 2015 JAMA article that discusses racial disparities in the pain management of children with appendicitis. While describing how physicians administer less pain medication to
black children, the author explains that the physicians are simply “reacting to pain differently”.9 This evasive language carefully conceals the role of physician racial bias in the differential
treatment of appendicitis. Racially differential referral rates result from a “lack of physician
recommendation,” thereby brushing over what can go wrong within the relationship between
a physician and a black patient.10
Physician bias has been shown to influence the quality of the physician-patient relationship.
Minority patients are provided with less information, are less encouraged to take part in medical decisions, and receive less patient-centered and empathetic care.11 The medical literature
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describes these racially discriminatory patterns of behavior as problems of “communication,” effectively disregarding the role of racial bias and dissolving accountability. When medical authors
discuss the causes of this “poor physician-patient communication,”12 they draw on vague jargon
such as a lack of “cultural compatibility”13 or “sociocultural incongruity”1 that lead to “misunderstandings about patients’ preferences and expectations.”1 These overused phrases can disguise
some of the uncomfortable realities of the physician-patient relationship.
During the period of 2000-2018, euphemisms have also been employed to understate the severity of racial disparities. Instead of describing the quality of care received by minority patients as
simply “worse” or “inferior,” authors use euphemistic phrases such as “less than optimal”7,14 and
“less vigorous,”15 or simply state that minority treatment “differed”1 from the treatment of other
patients. In effect, the urgency of the problem is diminished, and it is only “of some concern that
mounting evidence suggests that effective treatments are unequally utilized across race.”16
Another set of euphemisms, characterized by a disconnect between concern and action, occurs
in the 2000-2018 medical articles. Reflecting on the black medical predicament, authors frequently
describe its implications as “troubling,” “worrisome,” “disturbing,” “unsettling,” “concerning,” and
“problematic.” By describing serious problems such as the under-detection of depression in black
patients as “problematic,”17 higher pediatric head injury mortality rates as “unsettling,”18 or racial
disparities in cardiac care outcomes as “worrisome,”19 medical liberals minimize the gravity of
these types of disparities. They are able to maintain a positive self-image by expressing how concerned they are, yet they fail to take meaningful action to combat these problems that they claim
to be so concerned about.
This pattern is also apparent in the use of “unfortunately/unfortunate” and “regrettably” in the
literature. For instance, describing racially differential management of pain as an “unfortunate situation”20 is a way for a physician to express “sincere” solicitude while simultaneously distancing
him or herself from the situation. Writing that “regrettably” racial disparities in cardiac care persist
has a similar effect.21 In summary, all of the expressions discussed above lend themselves to the
idea that some anonymous force affects the thinking and behavior of doctors, thereby creating unexplained racial disparities. Physicians express their concern over these “worrisome trends,”22 but
this concern is not translated into action.
Lastly, euphemisms in the medical literature also address the lack of progress made in
combating racial disparities. In medical articles published between 2000-2018, authors repeatedly protect physicians from culpability. Instead of discussing organized medicine’s role
in the absence of progress, authors frequently seem perplexed by the situation. This ignorance
is well expressed in a 2008 article that reads:
The persistence of the black health disadvantage has been a puzzling
component of health in the United States in spite of general declines in rates of
morbidity and mortality over the past century.23
As demonstrated here, the medical liberals deal with unpleasant realities by professing ignorance.
Euphemizing the continuing reality of unequal treatment and the resulting adverse health outcomes as a “puzzling component of health” understates the gravity of this problem and serves to
remove responsibility from the medical profession. It is not, as Geiger puts it, that these disparities
are “stubbornly resistant to substantial change,”1 but rather that the medical profession itself is.
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Delaying Tactics

This stubborn resistance to change is further revealed by the repeated calls for more research
that appear in medical articles published between 2000-2018. Although this proposal was
understandable in earlier research, as time went on, this call for more research became less
convincing. Authors repeatedly claim that further investigation would be necessary to understand racial disparities and physician bias - themes that have already been explored in the
literature. Time and again, authors overlook the volume of research that has yielded similar
findings to their own. For example, a 2015 article in the American Journal of Public Health
claims that “the current literature is not strong enough to make definitive statements about
the impact of implicit bias;” and further that “we are at the fetal stage of understanding what
represents the construct of implicit racial and ethnic bias, how it functions in health care, and
what it influences.”24 These conclusions ignore the many published articles connecting physician bias to racial disparities in care. For instance, an article published seven years earlier concluded that “sufficient data do exist to conclude that subtle racism is a significant contributor
to health care disparities.”11 This article in Social Science & Medicine, in addition to a number
of others previously published, were seen as insufficient evidence to establish a connection
between physician bias and racial disparities. This invites the question, what is the threshold
for enough research? Will it ever be reached? The medical liberal’s addiction to postponing
action suggests that it will not arrive anytime soon.
Herein lies the problem of repeatedly calling for more research. By asserting that further
investigation is necessary, authors defer whatever action is needed to mitigate these issues.
Often times, authors even state that further research would not just assist future interventions, but that it is necessary before any interventions can be implemented. For example, an
article in the Journal of Pediatric Surgery suggests that “until the sources of such disparities
are understood, the possibility of eliminating them will be impossible.”18 Similarly, an earlier
article in Ann Intern Med states that “without understanding the true impact and relative importance of the putative factors discussed above, we cannot design effective interventions to
eliminate such disparities.”25
In addition to ignoring the findings of previous research, authors often discount the strength
of their own findings when they propose further investigation. For example, in Unequal Treatment, Mary-Jo Good concludes her 27-page analysis of clinical bias by stating: “Unfortunately, we have not been able to conclude with a clear set of findings. Clearly, more work focused
on these explicit questions is required.”⁷ While Good’s research could have likely produced at
least a few suggestions for action, she apparently wasn’t able to make this leap. Instead, like
many before and after her, she fixated on the necessity of doing more research.
Emphasis on Complexity

Medical literature places undue emphasis on the complexity of racial disparities and interventions that could be used to mitigate them. Instead of focusing on how they might address
the problem of racial disparities in health care, physicians typically emphasize how much they
do not understand. By claiming ignorance, authors imply there is a need for a clearer understanding of racial disparities and physician bias (and thus more research on these matters).
This pattern can be seen as another delaying tactic that impedes action.
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While claims of ignorance may have been more acceptable in the past, they are unacceptable
today with the decades of research that have been done on racial disparities and physician bias. Assertions that “little is known”⁴ about these subjects overlook important studies that say otherwise.
For instance, a 2015 article in JAMA states that “implicit bias among clinicians may affect the provision of care to minority patients; however, this potential relationship is not well understood.”26 In
addition to highlighting the hypothetical nature of this relationship (“potential”), this conclusion
overlooks years of research investigating physician-patient interactions that can create racial disparities. As early as 1973, an article was published in the same journal discussing racially insensitive behavior among physicians dealing with black patients.10 In 1985, an article entitled “White
Doctors and Black Patients: Influence of Race on the Doctor-Patient Relationship” was published
in Pediatrics.10 Despite these articles, and others like them, this 2015 article in JAMA claims that
the medical profession does not understand this allegedly hypothetical relationship.
To justify their alleged lack of understanding, physicians often highlight the difficulty of analyzing racial disparities.12,27 A 2010 article in JAMA said: “It is impossible to understand how all
of these factors contribute to the existing disparities.”28 Physicians further underline the difficulty
of interpreting racial disparities by repeatedly labeling them as “complex,” and “incompletely” or
“poorly” understood. Disproportionate emphasis is put on these labels, highlighting the “formidable challenge”29 of understanding the sources of these disparities.
Reasons for racial disparities are frequently described as “multifaceted” and “multifactorial.” The
repeated finding that racial disparities are the “result of a host of complex interactions”22 impedes
analysis and dissolves accountability. While it is true that these disparities do not have a single, independent cause, medical literature places undue emphasis on the complex nature of their origins.
For example, after using data from five states (Alabama, California, Michigan, Maryland, and Virginia) and the District of Columbia to perform a literature review examining racial disparities in
access to renal transplantation, an article in the NEJM simply concludes that: “In summary, the
explanation of racial disparities in the use of renal transplantation in patients with end-stage renal
disease is complex.”30 This conclusion dissolves accountability and provides no direction for future
action to combat this problem.
Explanations that vaguely point to “multiple factors” are also used as excuses for why the medical
profession has not been able to resolve racial disparities in care. For example, an article in Seminars
in Thoracic and Cardiovascular Surgery concludes:
There is little doubt that disparities still abound. This is, however, in no part

owing to a lack of a concerted effort or logical intent at tackling the issue, but
instead speaks to the complexity and the multiple factors at play that serve to

perpetuate these racial disparities.31
The claim that physicians have been dutifully fighting against racial disparities is
ignorant. A review of the medical literature indicates otherwise. For instance, a 2014
publication concludes that:
Given that nearly 200 publications between 1983 and 2003 documented racial
and ethnic disparities in the treatment of myocardial infarction, the lack of
awareness among fully trained heart specialists and trainees documented in
these reports is staggering.32
A 2005 report found that only one-third of cardiologists perceived the existence of racial and
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ethnic disparities in health care. Even fewer - only 12% of cardiologists - believed that these
disparities occurred in their own practice settings.33 Those cardiologists who are in fact aware
of disparities are unlikely to take corrective action. According to the same article,
fewer than 30% of cardiologists felt that increasing provider awareness about
disparities or improving the cultural competence of either the provider or the
institution would likely be useful in addressing disparities.33
In summary, the majority of physicians do not demonstrate any serious concern about racial disparities in care. Over-reliance on the “multifactorial” explanation functions as a way
to both postpone action and explain past inaction. Accountability is lost in the “incredibly
convoluted”34 etiology of racial and ethnic health care disparities, and therefore no progress
is made.
Complexity is not only assigned to the roots of racial disparities in health care,
but also to interventions that could be utilized to combat them. Such interventions are
repeatedly described as “daunting”7,35 and “difficult to identify,”19 in effect justifying the
inaction of organized medicine. An article in the American Journal of Obstetrics and
Gynecology asserts that:
The challenge of linking social phenomena with physiologic effects is daunting
and understanding the biologic mechanisms that underlie complex causal
pathways in no way guarantees that strategies to “mitigate, resist, or undo”
health disparities will be clear.35
This article, and many like it, place disproportionate emphasis on the complexity of change
rather than its urgency. Although interventions to mitigate racial disparities in care will likely
be challenging for a long time to come, this type of conclusion is counterproductive and only
serves to make physicians feel comfortable in their idleness.
Emphasis on the “Unconscious” Nature of Implicit Bias
Another pattern in medical literature that stifles action is the emphasis on the “unconscious”
nature of implicit bias that has adverse effects on minority health outcomes. In medical articles published between 2000-2018, the distinction between explicit and implicit bias is frequently invoked
to exonerate physicians of responsibility for racial disparities. Explicit bias, commonly referred to as
“overt bias,” includes conscious attitudes and prejudices. On the other hand, implicit bias refers to
“unconscious and involuntary attitudes which lie below the surface of consciousness, but can influence affect, behavior, and cognitive processes.”⁴ The “unconscious” origin of the latter has frequently
been used as an alibi for physicians who “fall victim” to subconscious biases that are “beyond their
awareness and control.” However, this alibi ignores research showing that implicit bias can be recognized and that the behaviors influenced by it can be managed and altered. For instance, awareness
of physician bias could help doctors avoid habits such as postponing more expensive treatments
for minority patients, giving less credence to the patient’s account of their health, making less eye
contact, or withholding complicated information.41 The commonly invoked excuse that implicit bias
is too subtle to be recognized is a weak defense.
While medical authors sometimes accept the existence of physician bias, they are reluctant to recognize its relationship to racial disparities in health care. For instance, the authors of a 2011 article
accept that implicit attitudes and beliefs exist, but say that they only “may subtly and unintentionally
contribute to disparities.”42 Rhetoric like this illustrates the hesitancy of the medical profession to
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connect behaviors that may result from implicit bias with racial disparities in care. Until this connection is established, doctors will not hold themselves accountable for the consequences of their
biases.
Words and phrases such as “subtle,” “unintentional,” “outside of conscious awareness,” “automatically activated,” and “unacknowledged” in self-protective descriptions of implicit bias also distance physicians from accountability. If implicit biases are “activated unintentionally, often outside
one’s own awareness, and are difficult to control,”43 then physicians cannot be expected to monitor
their racially biased behaviors. However, as discussed previously, people have the ability to alter
behaviors resulting from implicit bias. Nonetheless, medical authors repeatedly emphasize that unconscious biases “can occur despite nonprejudiced intentions and are hard to break.”43 A poignant
example of this sort of alibi is a medical author’s statement that:
even if explicit attitudes demonstrate a desire to provide equitable care,
healthcare providers may unintentionally interact with patients of color less
effectively than with White patients, which may contribute to health disparities. 24
In addition to emphasizing the hypothetical nature of the relationship between physician bias
and racial disparities, and their euphemizing of racially differential treatment as less effective interaction, these authors stress the innocence and good intentions of doctors. From their perspective, physicians have a “desire to provide equitable care” but “unintentionally” allow their implicit
biases to affect their behavior. This focus on the good intentions of doctors is a pattern in medical
literature.
The mission of Unequal Treatment, the Institution of Medicine’s supposedly landmark report on
racial disparities, was to answer the question: “How could well-meaning people (healthcare provid-

ers) provide inequitable care to minority and non- minority patients?”7 Numerous researchers have
investigated how it could be possible that a profession that is supposed to exemplify ethical standards
could deviate from its egalitarian ideals. Mary-Jo Good questions how racism and discrimination
could exist in a profession populated by “leading advocates for the poor and for minority persons.”7
Similarly, Jack Geiger emphasizes physicians’ “consciously held egalitarian views”1 and describes their
denial of racial bias as
understandable because the idea that racial/ethnic bias might be operative
conflicts with most physicians’ conscious commitment to anti-discriminatory
principles, their views of their own behaviors, that of their peers and the
institutions within which they work, and the ethical commitments of medicine.1
Still regarded as a groundbreaking report on racial disparities, Unequal Treatment did not promote
real change within the medical profession. According to the authors, the medical profession’s reluctance to recognize its role in creating racial disparities was “understandable” because of its egalitarian
ideals. This type of thinking excuses physicians from the self-scrutiny that is necessary to recognize
and manage bias-influenced behaviors. In addition, the presumption of good intentions in Unequal
Treatment exonerates “the silent majority whose potentially harmful feelings about race remain inconspicuous.”10 It is doubtful that all physicians are as egalitarian as Geiger and Good assume. Just
because a profession proclaims benevolent ideals does not mean that all or even most of its members
adhere to them.
The emphasis on the “well-meaning physician” is not limited to Unequal Treatment. For instance,
a 2001 article states that differential treatment is based on “inferences that are made ‘rationally’ and in
the best interest of the patient as the doctor sees it.”6 In 2015, authors in NEJM echoed this comment:
Despite physicians’ and medical centers’ best intentions of being equitable,
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black– white disparities persist in patient outcomes, medical education, and
faculty recruitment.44
Can we assume that all doctors are acting in the best interests of minority patients? Could
it be, as African American physicians suggested in JAMA in 1989, that “the most likely reason for these inequalities is that physicians value black lives less than white lives?”45 Mainstream medical literature does not consider this “unpleasant” possibility. Some authors even
deny the existence of physician bias. An article published in 2005 critiquing the previously
discussed IOM study boldly states:
It is doubtful that hidden forms of discrimination are prevalent in a profession
whose professional norms are so strongly set against it,” and that: “It is a shame
to attack so many people of good will on evidence that admits a much more
benign interpretation.46
These interpretations discourage public scrutiny by asserting that such an esteemed and
ostensibly ethical profession could not be capable of these injustices. Thus, to even suggest
that physicians are guilty of racial biased behavior is considered an insult. Consequently, the
physician’s private sphere is further shielded from public scrutiny.
When authors of medical literature do recognize the role of physician bias in racial disparities, they compensate by emphasizing the difficulty of recognizing and controlling for
the effects of implicit biases. For instance, Geiger cites the “understandable difficulty of most
physicians to recognize in themselves, their peers, and their health care workplaces that such
disparities and bias exist.”1 More recently, authors have described implicit biases as “difficult
to consciously acknowledge and control”24 and “hard to break.”43 These assertions would
have been more understandable in the past, but developments such as Implicit Association
Tests (created in 1998) have made it possible to identify implicit biases. Furthermore, research has shown that once implicit biases are recognized, associated behaviors that result in
discriminatory medical conduct and decision-making can be managed.41 Disproportionate
focus on the difficulty of overcoming bias-influenced behavior ignores this research.
In summary, the distinction between implicit and explicit bias is frequently
invoked to excuse physicians for their racially biased behaviors. According to a medical
author in 2008:
Understanding the implications of general processes of racial bias and distrust
for medical interactions does not impugn the integrity of medical professionals.
Indeed, the social psychological evidence reveals that contemporary racial
biases operate unconsciously and unintentionally among well-intentioned
people.11
Accountability is effectively dissolved, and medical liberals are able to maintain their positive
self-images as ethical members of an ethical profession.
The Time Pressure Alibi

The unconscious nature of bias is not the only alibi invoked in the medical literature in
order to deflect responsibility away from physicians. Factors that encourage the use of stereotyping, such as time pressure and stress, are also used to minimize the medical profession’s role in producing racial disparities. While these factors do influence bias-associated
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behaviors, they are too often described as the principal causes of physician bias. For instance, an
author in the Journal of Pediatric Surgery discussing racial disparities resulting from physician bias
states that “the opportunity for such variation is most likely under situations of high stress,”18 implying that bias tends to operate only in high stress situations. Do physicians’ deep-rooted, implicit
biases disappear in less time-pressured clinical interactions? This is doubtful. Rather than stating
that “a high workload, physician fatigue, and other circumstances that produce cognitive stress
lead to bias and error in medical decision-making,”42 medical authors should explain that this bias
may already exist, and these factors can exacerbate it. For instance, an article in JAMA states that
“the limited timeline in which surgical decisions must often be made may further increase the
influence of stereotyping and unconscious bias.”47 This explains time pressure and stress as ggravators, rather than sources, of bias associated behaviors.
The Patient Preferences Alibi
The last alibi to be discussed concerns how accountability for racial disparities can be shifted to the
patient. In medical articles published between 2000 and 2018, “patient preferences,” a vague phrase
used to describe patient attitudes and decisions, is repeatedly invoked as a cause of treatment disparities. However, medical authors rarely explain why these preferences exist. They overlook the fact that,
as John Hoberman states in “Medical Racism and the Rhetoric of Exculpation: How Do Physicians
Think about Race?”:
Racially motivated feelings and behaviors on part of the physicians can also
influence whether medical treatments will be offered to patients, and whether
those patients will feel inclined to accept treatments from medical personnel
they may not trust.10
Without this type of commentary, “patient preferences” remains a convenient, nonracial explanation
that presents the patient as the problem. “Patient preferences” is not the only euphemistic phrase used
to describe patient-related causes of racial health care disparities. Medical authors commonly blame
“patient choice,” “patient priorities,” and “patient attitudes, beliefs and knowledge.” All of these phrases divert responsibility away from the physician and overlook the role of doctor-patient interaction in
creating treatment disparities.
This preference for nonracial explanations produces suggestions for action that further disinvolve
the physician. This is particularly true in the realm of “physician- patient communication.” For instance, a 2015 article suggests that “improving patient perception of communication with their provider may be an important step in ensuring that eligible patients, particularly minorities, receive optimal care.”2 While this could help the situation, it is an oddly indirect approach. Why not first focus on
improving the communication itself rather than the patient’s perception of it? Another article suggests
that “interventions should empower African-American patients to become active partners in their
medical care by providing skills necessary to successfully negotiate treatment decisions with their
physicians.”48 Again, the role of physician bias in physician-patient communication is ignored. Instead, the authors focus on the need for more “cooperative patients.”7 While communication can be
improved on both ends, it is important that the role of the physician is properly emphasized.
Ignorance of the History of Medical Racism
The patient preferences alibi is enabled by the medical profession’s ignorance of the history of medical racism. In his 2007 article “Medical Racism and the Rhetoric of Exculpation: How Do Physicians
Think about Race?” John Hoberman discusses the medical profession’s ahistorical approach to
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research on racial disparities. It common practice for researchers to rely on the most up-to-date
information. However, this habit “has come at the price of ignoring the history of medical thinking
that has preceded and often influenced the latest findings.”10

In medical articles spanning from 2000-2018, authors often overlook the long history of medical
racism, something that continues to have implications today. Medical racism can be defined as overt
racial bias towards minority patients. The severed link between the past and present of this phenomenon in medicine has limited research in a number of crucial ways. First, historical ignorance prevents
understanding of minority distrust in health care. Secondly, historical ignorance limits the capacity
of physicians to even imagine that they might be racially biased in their work.10 If physicians do not
recognize their implicit biases or the behaviors associated with them, they will not feel as though they
should be held accountable for contributing to racial biases.
Often times, medical authors overlook the causes of minority distrust in health care. Rather than
explaining this skepticism as a historically-rooted behavior, medical authors present minority distrust
as an unexplained and inconvenient attitude. For instance, an article in Fertility and Sterility simply
states that “we know that minorities have less trust of their doctors and expect racism from their
doctors”36 and offers this as an explanation for racial disparities in seeking treatment for infertility.
However, the authors did not go on to explain why this skepticism exists. In effect, this behavior is
portrayed as unwarranted. Medical authors repeatedly overlook or ignore the history of race relations in the U.S. as an explanation for minority distrust in American medicine. Even a brief review of
American medical history demonstrates that minority suspicion of medical providers is a historically-rooted defense mechanism. However, most physicians seem unaware of their profession’s history
of overt racial discrimination. They do not see how the discriminatory practices of their predecessors
instilled a lasting legacy of distrust in minority populations. Instead, they portray this self- protective
behavior as an unexplained phenomenon.
Medical authors have often attributed racial disparities to patient refusal of or disinterest in medical
procedures as a result of their “cultural beliefs.” However, these culturally distinct attitudes are rarely
put in a historical context. In Unequal Treatment, Geiger states that many studies attribute racial
disparities in kidney transplantation to “African-American patient preferences, such as refusal of or
disinterest in the possibility of transplantation.”1 Yet, he continues his analysis without examining the
roots of this behavior and consequently, the patient is portrayed as being responsible for this disparity.
In other cases, medical authors use the umbrella term “cultural beliefs” to refer to patient behaviors
such as distrust, refusal of or disinterest in treatment, and belief in conspiracy theories. They seem
unaware of the social history that created the “cultural beliefs” that influence minority health-seeking
behaviors.
When the racist history of medicine is not ignored, it is often portrayed as irrelevant. The few authors who acknowledge medicine’s racist past point to the Tuskegee Syphilis Study, which took place
between 1932 and 1972, as the only incident of medical racism. All other instances of medical racism
(before, after, or during this time) are either ignored by or unknown to the authors. Consequently,
authors often appear baffled by the persistence of physician bias. For example, a recent article examining physician-patient communication and racial and ethnic disparities in postmastectomy breast
reconstruction states: “Although the Tuskegee Syphilis Study ended nearly half a century ago, the bias
of African American individuals about the medical system continues.”37 This author seems surprised
by the fact that physician bias did not disappear in 1972 with the end of the infamous uskegee study.
Unfortunately, this is a commonly held perspective that has deleterious effects. When medical racism
is repeatedly portrayed as a piece of history, it loses its relevance to modern medicine. Physicians who
see racially biased behavior as only a thing of the past lose the capacity to imagine that they themselves
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might be capable of such behavior.
The Tuskegee Syphilis Study has often been regarded as the principal cause of minority distrust in
medicine. Considering that the injustices of Tuskegee were not disclosed to the public until 1972,
this assertion is preposterous. Minority distrust in white authority figures, including medical providers, long predates this event. According to Harriet A. Washington, author of Medical Apartheid:
“It’s [Tuskegee], so famous that people think it was the worst, but it was relatively mild compared to
the other stuff.”38 Medical experimentation on minority communities dates back to the 17th century.38 In Colonial America, African slaves were used as guinea pigs for new treatments
intended to eventually benefit white patients. The most infamous example of this type of exploitation was J. Marion Sims, a doctor who developed his revolutionary gynecological procedure
through experimentation on unanesthetized, enslaved women.39 Although slavery had been abolished by the 20th century, black patients continued to face overt racism under Jim Crow medicine. Thus, when a medical author states that: “Suspicion about research has long been recognized
among black persons and may date back to past injustices such as the Tuskegee Syphilis Study,”40
they ignore the centuries of medical racism that preceded this infamous event.
CONCLUSION

“What is striking, is that findings are not subtle and that we as a country have done nothing about
it.”49 - Dr. Arnold Epstein, 1998

Two decades later, this statement still rings true. Despite hundreds of articles published on racial
disparities and physician bias, inadequate progress has been made. In 2008, several studies attested to
this limited success. For instance, one study showed that racial disparities in cancer treatment, a focus
of many federal initiatives, persisted from 1992 to 2002. Furthermore, the magnitude of this disparity
did not decrease. Pain treatment, another heavily researched racial disparity, showed a similar trend.
While prescriptions for pain-relieving opioid drugs in emergency departments rose by 60% between
1993 to 2005 as a result of campaigns to improve treatment of pain, minority patients continued to
receive these drugs less often than white patients.50 In 2016, this disparity remained. Kelley Hoffman
et al. published an article in PNAS in 2016 that contained the “first evidence that racial bias in pain
perception is associated with racial bias in pain treatment recommendation.”51 Not only has the racial
disparity in pain treatment persisted despite more than 25 years of research, but its connection to
physician bias was not validated until 2016. Racial disparities in endometrial cancer have actually increased over the past decade. According to a 2016 article addressing this trend: “While the disparities
are well documented, intervention work to address the mortality gap is nonexistent.”52
This lack of progress should not come as a shock. As Dr. Ernie Moy, medical officer at the federal Agency for Healthcare Research and Quality stated: “We should be outraged by these findings.”
However: “We should not be surprised.”50 For the lack of progress is not a reflection of the amount of
research done, but rather how it is formulated and the attitudes of its authors towards their own role
in enacting change. While some medical authors acknowledge that black patients are treated worse
than white patients, the effect of their findings is undermined by responsibility-deflecting rhetoric.
The rhetorical devices that emerge in medical writing published between 2000 and 2018 - euphemisms, delaying tactics, emphasis on complexity, ignorance of the history of medical racism, emphasis on explicit v. implicit bias, the “time pressure alibi,” and reliance on “patient preferences” - distance
physicians from responsibility for racial disparities and encourage inaction. If we ever expect to make
real progress towards racially equitable medicine, the coping strategies referred to here as “medical
liberalism” must be dismantled.
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However, this will not be easy. Tactics employed by medical liberals are often unintentional. They

reflect both ignorance and a medical culture that does not take its own role in affecting change
seriously. As noted in Section 2.3, a 2005 article reported that:
fewer than 30% of cardiologists felt that increasing provider awareness about
disparities or improving the cultural competence of either the provider or the
institution would likely be useful in addressing disparities.33
Is it unreasonable to assume that this attitude extends beyond the subfield of cardiology to encompass
the culture of medicine as a whole? Based on the analysis of 18 years of medical literature summarized
in this article, perhaps not. The ignorance and unconcerned attitudes of physicians regarding their
own role in affecting change is perpetuated by the education offered in medical schools and Continuing Medical Education programs across the country. Therefore, change must begin there.

IMPLICATIONS
In order to dismantle medical liberalism, the culture of medicine must change. Consequently, future
research should focus on how future and current physicians are socialized and how these processes
might be adapted to familiarize students and physicians with the racial dimension of medicine and
make them confront their own implicit racial biases. If the curricula of medical school and CME were
changed in these ways, many would start to take their own potential role in creating racial disparities
more seriously. This would likely be reflected in the medical literature, where, as discussed previously,
medical liberal tactics prevent progress towards racially equitable medicine.
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An Analysis of Teachers’ Perception of
Latinx Parent-Family Involvement and
its Effect on Teaching Practices
ABSTRACT
Parental-family involvement (PFI) is positively correlated with student success. However,
critics argue that current proposals for PFI are not compatible with minority students
due to the narrow definition of these programs that center on activity within the school
setting but not beyond it. The current definitions of PFI only recognize school-based
notions of PFI with traditional parent partnerships. Diversity in expressions of PFI, such
as home-based PFI or high educational expectations, often go unrecognized and undervalued by educators and legislators. Given the changes in the racial and ethnic makeup
of the United States, it is imperative that the educational system broadens its definition
of PFI. This study focused on Latinx expressions of PFI and how teachers’ perceptions
of Latinx PFI impact their teaching practices when working with Latinx students. Six
open-ended interviews with teachers who had experience in working with Latinx
populations were conducted. Findings demonstrate that teachers’ awareness of Latinx
PFI and their understanding of socio-political impediments led to culturally responsive
teaching measures.negative feedback was not significantly correlated with the reported
urge to check. Implications, limitations, and future directions are discussed.

T

HE DEMOGRAPHICS IN U.S. SCHOOLS REFLECT DIVERSITY IN
languages, cultures, and people. however, the current school curriculum
and teaching practices overlook the heterogeneous composition of today’s
schools. Moreover, the U.S. education system continues to uphold an agenda that
appeals to the racial/ethnic majority and is not inclusive of everyone. The U.S. education system promotes a White middle-class approach to schooling and academic
success (Lareau 2003; Sibley & Dearing, 2014). Given this widening gap between
schools and the communities they serve, minority students who come from diverse
backgrounds are most affected by these exclusionary practices. One of the most
studied forms of these practices is parental-family involvement (PFI). PFI allows
one to see both sides of the story, from the distinct ways parents practice PFI to
what schools suggest and recognize as valuable forms of PFI. Additionally, PFI has
become central to the conversation around education reform in the U.S. as shown
by legislative pieces, such as the No Child Left Behind Act of 2001 (NCLB) and its
successor, Every Student Succeeds Act of 2015 (ESSA). These educational policies
set PFI as a crucial factor in the development and academic success of students
(LaRocque, Kleiman, & Darling, 2011; Medina, Guzman, & Wong-Ratcliff, 2015).
Furthermore, educators, as well as researchers, agree that in its broadest definition, PFI plays a significant role in a child’s academic success (Medina et al., 2015;
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Wilder, 2014; Department of Education, 2004). Despite the extensive research on parental involvement, there still exist inconsistencies in its definition, from broad to highly specific (Wilder, 2014).
The NCLB Act of 2001 uses a general definition of PFI that focuses primarily on school-based
forms of parent-family involvement (Department of Education, 2004; Medina et al., 2015; Ryan
et al., 2010; Wilder, 2014; Zarate, 2007). Other forms of PFI, such as home-based or life participation, are more prevalent amongst minority groups; however, these forms of PFI are often taken
for granted and not recognized as PFI by teachers or school administration (Medina et al., 2015;
Zarate, 2007). These discrepancies expose the educational lag between the U.S. education system
and the rapidly changing communities it serves.
Literature Review
Education as an institution, a process, a journey, and a relationship

As a whole, education is more than an institution: it is a process, a journey, and a relationship. Education research and policy recognize and capitalize on the relationship component
of education. Thus, recent educational policy has set strong family-school relationships at
the epicenter of their agenda through their parent involvement (NCLB) and parent-family
engagement (ESSA) initiatives. Historically, from the inception of formalized schooling, there
has always existed an interconnectedness between these two institutions: family and schools
(Labaree, 2012; Lareau, 1987; LaRocque et al., 2011). Often, one forgets that parents are students’ earliest teachers and that teachers are also a form of compadres (co-parents), because of
their shared investment in the well-being of the child (Olivos, Jimenez-Castellanos, & Ochoa,
2011; Quiocho & Daoud, 2006). Though the child’s best interest is at the heart of these social
relationships, often individuals can overlook the impact that broader social context has on
these relationships (Lareau, 1987; LaRocque et al., 2011). The lack of awareness of the broader
sociocultural forces leads schools and teachers to accept and promote a White, middle-class
approach to schooling (Lareau, 1987; Sibley & Dearing, 2014). This narrow outlook on education creates an exclusive, unwelcoming environment that marginalizes culturally and ethnically diverse populations.
U.S. School Culture

The U.S. educational system in an effort to be broad and far-reaching has created a blanket,
standardized outlook to education (Moll, Amanti, Neff, & Gonzalez, 2001). As commendable
as the intentions may be, education itself is not a single static entity, capable of being neatly
applied to all cases as it is currently presented in education practices and legislation. Rather,
it is a dynamic, multifaceted organ that requires specialized attention depending on the student population (Moll et al., 2001; Morrell, 2010). Additionally, there exists a historical record
of U.S. teachers being predominantly White and from a middle-class background (U.S. Department of Education, 2013), which has caused the standardized outlook to education to be
rooted in White, middle-class mannerisms (Morrell, 2010). Many teachers, whether they are
White or not, apply a White treatment to education that then creates an avertable boundary.
Furthermore, educational initiatives focused on addressing these structural inequalities have
emphasized diversity within the classroom but have failed to make equity and inclusivity the
central goal (Gorski, 2016). In order for equity and inclusivity to begin to manifest, the U.S
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education system must first recognize and appreciate the wealth of knowledge these diverse
populations bring to the classroom (Moll et al., 2001).
Ever Growing, Ever Changing: Immigrant America and its Role in Education

The diverse populations that the U.S. education system serves are rapidly growing and
changing and thus necessitate a multifarious, evolving system that reflects these changes. Because of recent immigration trends in the United States from Latin American and Asian countries, the United States’ historical reality of White as the racial majority is predicted to change
by 2055 (Cohn & Caumont, 2016). As of right now, 13% of the US population is foreign-born
and 48% of those immigrants come from Latin America (Cohn & Caumont, 2016). Furthermore, 27% of the US population are children of immigrant parents (Zong & Batalova, 2017).
Of children of immigrants, 21% report speaking languages other than English at home, and
about 32% of those children are living in poverty (Zong & Batalova, 2017; Sibley & Dearing,
2014). The changing demographics force one to question whether US institutions, such as the
education system, are evolving with current trends. The dismal reality for the Latinx/Hispanic students, many of whom are immigrants or most likely of immigrant background, is that
they statistically underperform their White counterparts in their reading and math scores
(Hemphill, Vanneman, & Rahman, 2011). Despite being a majority-minority group, Latinx
students are the lowest-performing group among minority groups with the lowest high school
graduation and college attendance rates (Krogstad, 2017; Ryan et al., 2010). The presence of
the Latinx academic achievement gap exposes the flaws within the U.S. education system and
demonstrates that practices and values that worked with past generations are outdated and
incompatible with today’s diverse population (Becerra, 2012; Sibley & Dearing, 2014).
Latinx Culture: Parent-Family Involvement

The disparity becomes even more evident when looking at the practices and preferences of
U.S. schools’ PFI. Teachers see the Latinx population as a single homogenous group and often
overlook the linguistic, generational, and socioeconomic differences within the minority category of Latinx (Ogbu & Simons, 1998; Poza, Brooks, & Valdes, 2014). The danger of engaging
in this deficit mentality is that teachers unconsciously subscribe to racist, stereotypical, and
xenophobic beliefs about the Latinx population (Becerra, 2012; Medina et al., 2015; Quiocho
& Daoud, 2006; Solorzano & Yosso, 2001). Extant literature states that because Latinx parents
do not practice traditional PFI, teachers tend to believe that:
• Latinx parents are uninterested and unreliable: In reality, because of the immigrant
experience, Latinx immigrant parents hold a dual-status frame of reference that allows
them to positively perceive the U.S. education system. A dual-status frame of reference refers to the role immigrants’ struggle and strife in the sending country has on
their experience as immigrants in the U.S. and their hopeful, meritocratic perception
of American society (Ogbu & Simon, 1998). As a result, Latinx immigrant parents tend
to value education equally, if not more than their White counterparts (Medina et al.,
2015; Ryan, 2010; Sibley & Dearing, 2014). Latinx parents view their position in their
children’s education through a different cultural perspective. Many times they uphold
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and teachers as academic educators (Quiocho & Daoud, 2006).
• Latinx parents are illiterate and uneducated: Since Latinx parents tend to be Spanish speakers with limited education, they gravitate to home-based forms of PFI, which are grossly
overlooked by teachers (Medina et al., 2015; Poza et al., 2014; Quiocho & Daoud, 2006;
Zarate, 2007). For example, a Latinx parent may provide a clean, quiet area to study or hire
a tutor/use local resources to help the child on an assignment rather than working on the
assignment themselves with the child (Medina et al., 2015).
• Latinx parents do not show up to school events: At the surface, their lack of visibility at
school is perceived as apathetic and disengaged. However, their absence can be attributed
at best to Latinx parents’ atypical work schedules or faulty communication and, at worst, to
socio-political factors such as immigration status and the school environment (Medina et
al., 2015; Ryan et al., 2010; Zarate, 2007). Many immigrant Latinx parents, with legal documents or not, keep a distance from school-based PFI because of a fear of being questioned
about their legal status or deportation (Medina et al., 2015; Ramirez, 2003; Sibley & Dearing, 2014; Tang, 2015). Additionally, because teachers tend to only reach out to Latinx parents in serious and unfavorable situations, these limited forms of interactions with schools
create an association of schools as being hostile and unwelcoming (Medina et al., 2015;
Poza et al., 2014). Whether they are recent immigrants or have lived here for generations,
Latinx parents lack the necessary social and cultural capital such as information and social
networks to properly navigate the education system (Lareau, 1987; Lareau, 2003). This lack
of information, while partly due to the language barrier, is mostly caused by the passive
programming publicity of school functions such as limited number of flyers, impersonal invitations, or English-only documents (Medina et al., 2015; Ryan et al., 2010; Zarate, 2007).
As shown above, these narrow-minded beliefs about Latinx PFI can easily be overcome when
teachers practice culturally responsive pedagogy. In efforts to explore teachers’ perceptions about
Latinx parents and the effect they have on their teaching practice, this study heard the narratives of
teachers who had closer ties to the Latinx culture.
Methodology
Purpose and Method

The purpose of this project was to obtain an in-depth look at teachers’ perceptions of Latinx
parents through a qualitative methodological approach. Six 30-60-minute-long open-ended
interviews were conducted with teachers who worked with Latinx students or who themselves
identified as Latinx (see appendix A for interview guide). Prior to conducting the interviews,
we received emails from prospective participants who expressed hesitation to participate in
this study because of the politics surrounding the topic. Given that the current political climate is unwelcoming of immigrants and places our education system under close examination, these feelings were understandable. Therefore, to gain the most candid responses under
these circumstances, the researcher attempted to develop a sense of rapport with teachers
interviewed. Rapport was established by the researcher sharing her close connection to the
subject matter. The researcher practiced cultural intuition by identifying herself as a Latina
woman who sought to one day be a teacher and had an earnest interest in the stories these educators had to share (Huber, 2008). This was done in hopes of establishing trust and creating
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a safe space so that teachers did not feel as if they were under investigation but rather being invited to participate because of a genuine sense of curiosity about this unexplored topic (Karp,
2006).
Setting and Participants

The interviews took place during the summer of 2017 with teachers working in economically disadvantaged but most culturally and linguistically rich schools in San Antonio,
Texas. Three teachers taught in a predominantly Latinx classroom with monolingual Spanish-speaking students. Of these teachers, two of them had previously worked in the migrant
education program and had worked with recent immigrants or children of immigrant parents. The two other teachers were bilingual educators who had primarily taught students of
Latinx immigrant backgrounds throughout their teaching careers. Lastly, the final teacher
worked with students with special needs in a predominantly Latinx area where the study was
conducted. To foster an open and trusting environment for each teacher, interviews were
conducted in the teacher’s preferred language. Out of the six interviews, five were completed
in English and one in Spanish. Since most research points to PFI having the greatest effect in lower grade levels, all interviewees were early childhood through sixth-grade public
school teachers. Interviews focused on teachers’ perceptions of Latinx PFI and their effects
on teaching practices and were all recorded and conducted by a single researcher who assured the participants that only she would listen, transcribe, and have access to the tapes.
This point was stressed to establish a sense of trust and comfort between the interviewee and
the researcher. In working in the school setting, one must be conscientious as they have an
ethical responsibility to the participants. Thus, the researcher assured interviewees complete
anonymity and reminded interviewees that they were not obligated to answer any questions
they did not feel comfortable answering. To ensure anonymity, the participant’s names have
been changed and assigned a respective pseudonym.
Limitations

The number of participants was limited due to the study taking place during the summer
break. A large sample size is usually desirable when attempting to generalize and make recommendations. As such, this research speaks less to the reliability of the research or the probability this research yielding the same results if it were conducted elsewhere. By design, the
nature of this research was not meant to support a universal homogenous outlook of Latinx
populations but rather to expose the heterogeneity within this minority group. In this way,
this research relies on its validity by the manner in which it attempts to capture the teachers’
perceptions of Latinx PFI. Most of the Latinx students were of Mexican or Mexican-American
background as well as much of the heterogeneity seen in the Latinx community was centered
on generational status rather than nationality. Future studies should look into Latinx PFI differences within varying nationalities in the Latinx community to see if their emphasis on
generational status continues to hold a central role.
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Findings
Awareness for the broader social circles: “Look at the whole situation.” Ms. Luna

			 Similar to education researchers who actively dispel myths about Latinx PFI (Becerra, 2012;
Medina et al., 2015; Sibley & Dearing, 2014; Quiocho & Daoud, 2006), our findings show that
Latinx teachers or teachers who are closely tied to the Latinx community do hold an awareness
of the broader socio-political factors that affect the Latinx PFI. Additionally, they recognize
the uniquely Latinx expressions of PFI. As Ms. Villanueva, a monolingual Latina pre-K teacher, points out, “It’s rare to have both parents in the picture… so we are always talking about the
blended family.” Ms. Villanueva’s statement reveals how teachers redefine what family means
and make a concerted effort to use more inclusive language. Similarly, Ms. Luna, a monolingual
Latina pre-K teacher, recognized the barriers this imposed on traditional notions of PFI. Despite
these challenges, Ms. Luna is understanding of atypical family dynamics where students are primarily raised not by their parents but by other family members such as grandparents. She noted
family lack of involvement “is not for lack of want or not for lack of love, they [students’ grandparents] are just tired.”
One of the forefront changes of PFI in the ESSA was the inclusion of family engagement,
rather than just parent involvement. These legislative changes provided Latinx PFI an opportunity to be showcased. Many teachers recognized that Latinx students, primarily monolingual
students who tend to be third and fourth generation, had grandparents or siblings as their primary caregivers. Ms. Macias, a monolingual Latina elementary teacher, attributed drugs and
incarceration as factors that are breaking up families. She states, “There are a lot of drugs in our
neighborhoods, there is a lot of incarceration, just kids raising kids.” As shown here, Ms. Macias
was bound to traditional outlooks of PFI and thus fell prone to deficit thinking. Deficit thinking
attributes students’ educational setbacks to the students and their family experiences rather than
considering systemic barriers and social factors (Poza et al., 2014; Solorzano & Yosso, 2001). She
perceived 3rd generation students and parents as having a lowered interest in education because
of their absence in the school scene.
However, most teachers were conscious of external factors such as busy work schedules,
difficult living conditions, and legislative changes that lead to a lack of visibility in school functions. Ms. Lacey, a White special education pre-kindergarten teacher, notes that “she [a student’s
mother] was working nights at HEB so she couldn’t come up to school that much but she wanted
to be on the same page.” As seen in this interaction, even though Latinx parents are not always
able to engage in traditional expressions of PFI, Ms. Lacey and the student’s mother ensured that
both parties were on the same page. For Ms. Luna, knowing about students’ lives at home helped
to shape her perception of Latinx PFI. Ms. Luna shared that “if you don’t realize what’s going
on at home you don’t realize that maybe they didn’t have electricity that night or pen to sign the
folder.” This awareness reaches beyond the classroom and the students’ lives to include the larger community. Ms. Villanueva mentioned, “A lot of bilingual parents stop coming because they
think you now have to show a social security card and because they don’t have one they stop
coming.” Ms. Villanueva’s observation came at a time when Senate Bill 4 (SB4) also known as the
“show me your papers” law had recently been enacted in Texas. This polemic law permitted local
law enforcement to inquire about a person’s immigration status during routine detentions (Bova,
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office, now there is fear among my immigrant families. They are afraid to accept our services
[migrant tutoring] because now they become a name on a piece of paper.” Both Ms. Luna and
Ms. Villanueva’s awareness of the broader socio-political environment allowed them to comprehend the decrease in the school presence of Latinx immigrant parents. Even when parents
partake in traditional PFI, the recent political climate has instilled fear in these communities
so much that they falter in partaking in any kind of school-based PFI.
The teachers took note of these different family dynamics and living arrangements that
translate to a diverse expression of Latinx PFI. Although teachers favor traditional notions
of PFI, they recognized these to be unrealistic expectations given a family’s circumstances.
For some families, PFI can be comprised of nothing more than simply securing food and
shelter for their children. Ms. Luna recalls that “sometimes their primary concern is getting
food on the table… education is not a concern… that doesn’t mean that they are bad parents.”
Awareness of these social factors was visible in their teaching practices as they would often
accommodate the parents’ busy schedules by hosting PTA meetings later in the evening and
talking about the blended family in the classroom in efforts to create a more inclusive environment for the student. Ms. Nieto, a bilingual Latina elementary teacher, found that “some
of them [parents] are working two or three jobs and I know that is a way to be involved with
the kids, but they are not with them.” Congruent with the extant literature, Latinx parents
perform more home-based PFI such as providing the essentials: food, shelter, and supporting
their children’s education to the best of their capacity. As a result, parents often take on having
additional jobs or looking for outside tutoring services as forms of expressing PFI. Although
some teachers recognize home-based PFI, many more wish to see academic-focused, schoolbased PFI.
Family Relationships as Compadres: “The students will call me Ms. Mom…
I’m okay being called Mom because they spend so much time with me.” Ms. Diaz

The overarching emphasis on PFI highlights the compadre (co-parent) aspect of education
and works to bridge these two worlds together. Teachers and parents have a shared interest in
the child’s well-being. Therefore, both should join forces and resources – at home and school
– to best prepare the child for their educational journey. Ms. Lacey understood the compadres
relationships as “[being on the] same page as their parents, they [students] are getting it [support] from both sides.” For Ms. Nieto, she conceptualized teaching as a collaborative effort
consisting of multiple parties. She states “[if] one part of the team is not working right, it’s like
a system. Then the system will not work, it will not be a system.” Ms. Macias underscores the
role of the family in a student’s life trajectory; she perceived that if a student’s “Mom and Dad
are either in jail, that’s the road they [students] take.”
Whether the effect is positive as noted by Ms. Lacey, Nieto, and Villanueva’s comments or
negative by Ms. Macias’ comment, teachers reiterated the belief that academic performance
is highly connected to family life. Rather than seeing family life as simply another side of
the student’s story, they understood family as central to the educational process and academic success of the student. Especially in lower level grades such as pre-K where students
and families are first being exposed to the U.S. education system, high levels of PFI can set
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conceptualization of education and advocated for family-school relationships where all parties
had mutual respect for each other and equal responsibility.
By viewing education through this compadres lens, teachers valued Latinx parents and families as having specialized funds of knowledge that could be utilized to help children succeed. Ms.
Diaz, a bilingual elementary teacher, encountered instances in the classroom where her lessons
contradicted what parents had taught their children. Instead of dismissing parents’ say on the
matter, she approached these situations by adjusting her outlook. Ms. Dias said she did not let the
parents’ different approach “bother [her] because at least they [the parents] are trying to help.”
She would tell students, “Once you learn it this way, we can try your mom’s way to double-check.”
Even in such an interaction with Ms. Diaz and her student’s parents, in which parental involvement may contradict a teacher’s method of teaching, teachers with a compadres mindset are able
to see past the unfavorable outcomes and instead make use of parents’ interest in their child’s
education. A compadres relationship mandates for parents and teachers to be on an equal plane,
calling for a collective effort by both parties to understand and utilize each other as resources.
Furthermore, teachers who adopted a compadres mentality were likely to go beyond the call of
duty when it came to their teaching practices. For example, Ms. Lacey would “make an effort to
include them [Latinx parents]” and emphasized that teachers need to “make an effort to speak
to them.” Ms. Lacey recognized that her “Spanish is not perfect... [but she tries to] speak [her]
broken Spanish and they [the parents] speak their broken English.” Instead of homogeneously
applying one type of PFI, these teachers modified their PFI expectations to the students they
were working with. For example, teachers reached out to parents through multiple ways from the
traditional handwritten notes to innovative text apps and social media websites such as Facebook.
All teachers cited utilizing daily student pick-up time in which parents are required to sign out
students at the school office as impromptu brief parent-teacher conferences to speak to parents
about their child’s academic performance and vice versa for the teachers to hear about the student’s home life.
Latinx values a catalyst for success: “Values. Valores, muchos valores
porque no se trata del conocimiento sino también de que permanezcan con
sus valores — Values, Values, a lot of values because it is not only about
their knowledge, but about keeping their values.” - Ms. Nieto

Contrary to the previously mentioned deficit-based myths and misconceptions about
Latinx culture wherein Latinx PFI is perceived as uninterested in and disengaged from their children’s education (Medina et al., 2015; Quiocho & Daoud, 2006), the teachers in this study positively perceived Latinx values. Ms. Lacey, a special education, monolingual teacher, noted that
“the parents do care; you just have to show them to trust by building relationships because they
don’t trust very often unless they happen to know that you care as well.” Quintessential Latinx
values such as strong familial bonds are not to be seen as impediments that keep children from
progressing but rather as tools to incentivize greater school presence. Those teachers who took
the time to build rapport with their students’ families by attending outside of school events and
showing a genuine interest in the surrounding community yielded better results in the schoolbased PFI. For example, Ms. Luna, a bilingual elementary teacher, cultivated bonds with the community by attending student events within and outside of the school setting. She mentioned she
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connection to the community.” She emphasizes, “Whether I live there or not, it’s my community.” The familial orientation proves most useful in the compadre relationship. Teachers,
rather than imposing the traditional White, middle-class values associated with education,
reconceptualize education in a way that is compatible with Latinx values and help students to
thrive in their studies.
The U.S. education system, as a whole, but specifically in PFI, endorses an assimilation
mentality where it strips students of their native culture and encourages the adoption of U.S.
culture (Medina et al., 2015; Ryan et al., 2010; Sibley & Dearing, 2014). Coincidentally, Latinx
culture and U.S. culture in terms of outlook on education hold similar meritocratic values.
Ms. Diaz highlights that “as a whole, my students [most of who were children of immigrants]
don’t take things for granted as much as monolingual students.” She tells her kids that “if you
are smart and work hard, you will go far.” As noted by the literature, Latinx parents have a
high regard for education, and through these interviews, we have found that Latinx teachers
have equally as high expectations for their students (Medina et al., 2015; Olivos, Jiménez-Castellanos, & Monroy Ochoa, 2011; Poza et al., 2014; Quiocho & Daoud, 2006; Ramirez, 2003;
Zarate, 2007). Additionally, Latinx teachers saw immense potential in education and promoted a meritocratic outlook on education. Ms. Nieto would tell her students, “Si tú te pones
algunas expectativas altas y tú tienes tus calificaciones y todo, solito te va a caer el dinero para
que vayas a la escuela / If you have high expectation and good grades everything will come
to you, you will get the money necessary for you to go to school.” Teachers found a similar
meritocratic outlook to education among Latinx immigrant communities. They attributed it
to a “thirst for knowledge” or gratitude born out of what Ogbu and Simons (1998) call a dual
status frame of reference that Latinx communities have as both voluntary (immigrant) and
involuntary (non-immigrant, refugees, etc.) minorities.
Teachers associated in-school presence with a higher level of involvement and thus perceived Latinx bilingual parents—many of whom are recent immigrants—to be more involved
in the students’ education than monolingual parents who tend to be the third or fourth generation. Ms. Macias, a monolingual elementary teacher, notes that in her classroom “parents
who have an immigrant background emphasizes to the students “that education is important.”
In this statement, Ms. Macias hints at the importance of Ogbu and Simons’s (1998) dual-status
frame of reference wherein the immigrant experience influences the manner in which parents
perceive and place value on their children’s education. Similarly, Ms. Lacey finds a correlation
between PFI and generational status. She notes that it “has to do with what generation they
are. The closer they are to first-generation the more involvement we see from the parents.” As
Ms. Lacey’s remarks reveal, Latinx parents are willing to participate and practice traditional
PFI. They simply need to be guided and told to do so. Ms. Nieto agreed with her counterparts
sharing “that the parents that are closer to the Hispanic culture are more involved with education.” In all of the interviews we conducted, teachers themselves divided Latinx parents
and their level of PFI based on their generational status. For Ms. Villanueva, bilingual parents
“give more respect to the teacher and they are there more often.” Teachers believed that having a closer connection to the Latinx culture in reference to generational status was positively
correlated with parental involvement.
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Discussion and Implications

Parent-family involvement as shown by extant research and our present findings is an integral
part of a student’s education (LaRocque, Kleiman, & Darling, 2011; Medina et al., 2015). We hypothesized that a closer relationship to Latinx culture would result in a higher recognition of Latinx PFI. In this research, a closer connection to Latinx culture entailed personal identification or
constant exposure with many teachers holding ten years or more of experience working with the
Latinx population. Our findings confirmed our hypothesis: the teachers in our study showed an
awareness of the broader social circles impacting the child and their education. Existing literature
on this matter shows that teachers who lack awareness of Latinx PFI often engage in deficit thinking (Poza et al., 2014; Solorzano & Yosso, 2001). As a result of deficit thinking, Latinx culture can
be perceived as a deficient culture that attributes to students’ lower socioeconomic status. However, our findings demonstrate a formation of a progressive mindset, cultivation of empathy, and a
sociological consciousness in teachers who were able to recognize Latinx PFI. An understanding
of Latinx PFI entailed a broader social awareness of the conditions surrounding their students
and their families. The effect these developments had on teachers’ practices meant that rather
than looking at a student’s performance as a singular isolated action, the teachers looked beyond
the individual and took into account at all the social factors impacting the students’ studies.
In accordance with the literature, our findings demonstrated that the development of these
qualities can develop through constant meaningful communication with parents or through
home visits that help expose teachers’ to the living conditions of their students (Medina et al.,
2015; Poza et al., 2014; Quiocho & Daoud, 2006; Zarate, 2007). This is not to say that only Latinx
teachers are able to recognize Latinx PFI, but rather that all teachers who make an explicit effort
to connect with their students’ parents can develop a broader social awareness. Additionally,
throughout the development of these relationships as an educator, one can maintain a professional boundary as long as communication and empathy are at the center of these relationships.
The recommendations made by education researchers prove useful in the creation of healthy
family-school relationships. The initiatives to practice home visits and keep steady communication with parents tend to be enacted by teachers with a compadres (co-parents) understanding of
education. The compadres outlook is not one that equates teachers as parents but rather one that
aligns with Paulo Freire’s understanding of teachers as cultural workers (Olivos, Jimenez-Castellanos, & Ochoa, 2011). As such, teachers have to continually redefine and evolve in their teaching
practices by making a purposeful effort to understand and utilize the funds of knowledge families
have to offer (Freire, 1998; Moll et al., 2001).
Another interesting finding was that teachers praise Latinx values in first-generation students
with some teachers attributing these values as a catalyst for success. However, national statistics
present a different image with Latinx students ranking the lowest-performing minority group
in the U.S. public education system (Hemphill, Vanneman, & Rahman, 2011; Krogstad, 2017;
Ryan et al., 2010; Sibley and Dearing, 2014). This poses the question “What happens along the
Latinx generational line, as Latinx values are praised in 1st generation parents but seen as students’ demise in 2nd and 3rd generations?” The generational gap in Latinx values is likely due to
the ambiguous status Latinx people hold in the U.S. as a mixed voluntary and involuntary minority status that affects their perception of U.S. institutions such as the U.S. education system
(Ogbu & Simons, 1998). Voluntary minorities are the most open and believing of the meritocratic
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American dream while involuntary minorities are the most skeptical and likely to reject the
illusion of an American meritocracy. These two groups are erroneously and homogeneously
grouped under the Latinx category and imposed a traditional, white middle-class treatment,
which likely contributes to the achievement gap in Latinx values and performance (Ogbu &
Simons, 1998; Wiley, Deaux, & Hagelskamp, 2012). The complexity and richness of Latinx
values and its place in the U.S. education system are worthy of further analysis as this question
holds many other viable answers.
In reference to teaching practices, teachers mentioned the implementation of proactive
and retroactive teaching measures. Proactive teaching measures refer to actions teachers take
before the fact because they foresee certain issues arising given the needs of their students.
Ms. Nieto’s awareness of her students’ family situation allowed her to enact proactive teaching
measures. For example, She recognized parents’ busy work schedules and so held PTA meetings later in the evening. Retroactive practices are measures that take place after the fact in response to a repeating issue. Take, for instance, Ms. Macias’ actions who only after the repeated
loss of a student’s notebook realized that this was due to the fact her student was constantly
moving homes. As such, the student was unable to do homework at home. It was not until numerous missing assignments that Ms. Macias took notice and allotted the student 15 minutes
after school and an opportunity to keep her notebook in the classroom. Extant literature notes
that retroactive measures although may help in some instances, they may also bolster deficit
thinking that then creates leads to a preconceived bias against Latinx students (Becerra, 2012;
LaRocque et al., 2011; Ramirez, 2003). Since our study focused on the effect of family-school
relationships, further studies should look at the relation between awareness for Latinx PFI and
its direct effect on teacher’s practices and perceptions of their Latinx students.
Conclusion

In conclusion, the changing demographics of the U.S. demand that teachers implement
culturally responsive practices to reach their culturally, linguistically, and ethnically diverse
student populations. As shown with our findings, when teachers enact culturally responsive
practices, previously unrecognized assets, such as Latinx PFI and values, can be utilized in
ways that positively impact the classroom. Our research project sought to examine the impact that having a closer connection to Latinx culture can have on teachers’ perceptions and
practices. Not only did our findings show that a closer connection yields a higher awareness of
Latinx PFI but it also reaffirmed extant literature’s recommendations of home visits and constant communications. Home visits and constant communication are techniques that can be
performed by all teachers, Latinx or non-Latinx, as an effective means of creating healthy family-school relationships. Though these measures may seem time-consuming and intrusive,
our results show that teachers who take the time to understand the populations they serve,
tend to have more effective, proactive, and retroactive teaching practices. Much remains to be
learned from these culturally rich communities. However, the first step to igniting a change is
simply reaching out and genuinely caring for the students and their families.
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Appendix A

Interview Guide:
1) Please tell me about yourself…
a) Where are you from?
b) How would you describe your cultural background?
c) What languages do you speak?
2) Tell me about the demographics of the students you serve?
a) How many of your parents are Latinx immigrants?
3) Describe what the term parent -family involvement means to you
4) How do you think parent- family involvement plays a role into the academic success of the
students?
5) How do you encourage parent-family involvement? (in the classroom, in school at large)
6) How effective are your efforts to involve parents/families?
7) How and when do you connect/engage with your students’ parents?
8) Have you ever visited the homes of one of your students?
9) How connected are you with the surrounding school community?
10) What yearly goals do you have for your students?
a) How do you determine those goals?
b) Where do you see your students five years from now?
11) Describe a typical day in your classroom
12) What do you perceive to be obstacles to the academic progress of your students?
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