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Department of Counseling and Clinical Psychology

LETTER FROM THE EDITORS:

After months of hard work and re-adjustment to the full throes of academic life, we are proud to present 
Volume 19 of the Graduate Student Journal of Psychology. The past few years have held a range of challenges 
for students and professionals in the field of psychology. Much of our work has been curtailed by the impacts 
of the COVID-19 pandemic. Additionally, many researchers shifted their work to examine the effects of the 
pandemic on mental health and well-being. These topics often dominated the research in order to find an-
swers during a time of great global need.

As the field and the rest of the world attempt to navigate a return to our new normal, so too is the Graduate 
Student Journal. This volume, Volume 19, is composed of unique research studies examining a broad array 
of psychology-related topics. We are immensely proud to publish a journal that offers graduate students the 
opportunity to explore their desired research interests. This is especially true as such opportunities to demon-
strate proficiency in research in a professional public forum have been limited, an issue largely compounded 
by the pandemic. The journal acts as a meaningful bridge between graduate students and the world of profes-
sional publication by allowing students the opportunity to share unique and innovative research. 

This volume includes a variety of methodological and analytical approaches such as the a priori procedure, 
systematic reviews, and moderation analysis. This diversity is not only mirrored in the methodological ap-
proaches, but in the ethos of the journal itself. The journal’s mission to prioritize diversity and inclusion is 
reflected in the content of the selected research articles. Examples include explorations of cultural identity 
and socioeconomic status. 

This volume is a testament to the hard work of our featured authors, peer-reviewers, and editorial board. 
We would especially like to thank our faculty sponsor, Dr. Randall Richardson-Vejlgaard. Dr. Richardson’s 
guidance and support has been fundamental throughout this process. Most notably, with the transition to 
a new Editorial Board, we want to extend our deepest gratitude to the former GSJP editors, Curreen Luon-
go (Editor-in-Chief, 2022), Juno Pinder (Submissions Editor, 2022), Claudia Rodriguez (Communications 
Editor, 2022), and Mitsu Puri (Production Editor, 2022). There are many moving parts to this process and 
we could not have produced this volume without their tireless efforts in ensuring a smooth transition. We are 
extremely grateful for everyone’s dedication and contribution. We invite our readers to share their thoughts 
and comments with us at gsjp@tc.columbia.edu. You can also connect with us through social media (Insta-
gram, Twitter, Linkedin) @gsjp_journal. 

The Editors, 

Daniella Ekstein, Cassidy Iervasi, Catherine Shorb, Ellen Somers, Evelyn Tsai, Hannah Manley, and 
Lori Kim
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Merging Multiple and/or Divergent Datasets using 
SPSS: A Method Review and Tutorial

Lillian M. Audette, Katherine A. Johnson, Marie S. Hammond, Jenna S. Lehmann, and Michael Oyeteju,
Department of Psychological Sciences & Counseling, Tennessee State University

 Many researchers face problems merging multiple 
datasets with divergent or mismatched cases and/or 
variables to form a more complete dataset. This is par-
ticularly true when conducting research with humans 
in which data is obtained from multiple sources, such 
as self-report questionnaires, institutional databases, 
and/or collateral contacts. Challenges that occur in 
utilizing data from divergent sources include different 
structures, different formats, or that data is incomplete 
when compared to the original dataset. 
 The present article focuses on merging multiple 
datasets either generated longitudinally or containing 
different variables. Examples of the datasets to which 
we refer include pre-/post-testing for intervention 
research, longitudinal research utilizing two or more 
waves of data, or instances in which data from multi-
ple sources related to the same case. These datasets are 
likely to be mismatched in that they may not contain 
the same variables (in the instance of adding cases) or 
may not include the same cases (in the instance of add-
ing variables). Other relevant datasets might be consid-
ered “complex” in that the datasets contain different 
variables and have differences in cases. For example, it 
may be that graduate students working as a part of a 
larger research team are tasked with managing the data 
and will need to understand the process and steps to 
efficiently combine these datasets. 
 It should be noted that in order to align with cur-
rent terminology, rather than describing these datasets 
as “complex,” which has a specific meaning within 
the social sciences (Guha et al., 2009), we will use the 
term “divergent” to refer to datasets that do not match 
variable for variable, time frame by time frame, and/or 
case for case. Further, the term “merge” will be used in 

this article rather than “combining” in that combin-
ing implies a common data structure that facilitates 
bringing the datasets together, while the term “merg-
ing” typically relies on a “key” or “identifier” variable 
that provides the common link between the datasets. 
This is distinct from data fusion, which occurs when 
multiple data sources are integrated without full pres-
ervation of all data (Haghighat et al., 2016). The goal 
of the process to be described is that the datasets are 
merged in such a way that all data is retained from its 
original dataset in the final product. 
 When it comes to merging two or more datasets 
that contain mismatching and/or missing cases, sever-
al complications could occur – resulting in compro-
mised analyses. For instance, mismatched data may in-
dicate that data were added to the dataset incorrectly. 
Additionally, missing data can result in decreased anal-
ysis power or, depending on the analysis required, may 
prevent an analysis from being completed entirely. 
Accurate dataset merging is vital to prevent potential 
errors from being introduced, prevent data loss, and 
allow researchers to have more reliable and valid data-
sets with which to conduct analyses. Thus, the accu-
rate merging of discrete datasets allows researchers to 
conduct analyses on a more accurate dataset, therefore 
producing results that have greater reliability, are more 
generalizable, and are more replicable. For the purpos-
es of this article, the focus will stay on mismatched or 
divergent dataset merging using SPSS software.

Literature Review
 To assess the need for an informative guide regard-
ing how to merge mismatched datasets, the authors 
chose two separate approaches to conducting the lit

For many reasons, researchers place their data in multiple electronic datasets and later find that they wish to combine those datasets 
for a particular analysis. This article reports on an analysis of the extant literature on combining multiple and/or divergent datasets 
and provides both a tutorial and related syntax that combines non-matching datasets (i.e., from different sources) in such a way 
that all data is contained in the final combined dataset with identification of data source. This syntax represents an improvement 
over the existing SPSS (v23-v27) combining dataset routines in terms of 1) expanding the types of datasets that can be combined, 2) 
completeness of the resulting dataset, and 3) facilitating management of multiple and/or divergent data sets. An additional benefit 
of using this process is the incorporation of a method to test the accuracy of the merged data and thus verify the data quality. The 
SPSS syntax along with instructions and examples are reviewed in the article.
Keywords: SPSS, syntax, datasets, merging, longitudinal data
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erature searches. First, a literature search using the re-
search databases EBSCOHost (which is an umbrella 
dataset encompassing approximately 70 individual 
publisher databases), Web of Science, Sage Premier, 
Science Direct, and Google Scholar was conducted. 
The Boolean search phrase utilized for this search was 
as follows: SPSS AND dataset AND (merg* OR com-
bin* OR concatenat* OR mung* OR wrangl*). For 
databases that do not use the Boolean system exactly 
(e.g., Google Scholar), these search terms were added 
manually to the advanced search settings of each data-
base. The terms mung and wrangle were incorporated 
once we discovered that these terms are used outside 
of psychology to describe the data-cleaning process, 
which includes dataset merging (Braun et al., 2018; 
Endel & Piringer, 2015; Rattenbury et al., 2017). The 
above search phrase and its individual search terms 
were used to identify articles containing these terms 
in their abstracts. The resulting list from EBSCOHost 
provided 27 peer-reviewed articles, while the Web of 
Science search produced 24. None of these results ac-
knowledged the problem of merging mismatched or 
divergent datasets. A second literature search was con-
ducted using Google and Google Scholar. Since Goo-
gle Scholar uses a limited form of Boolean, the search 
phrase was changed to the following: SPSS AND data-
set AND (merge OR merged OR merging OR com-
bine OR combination OR combining OR combined 
OR mung OR munging OR munged OR concate-
nate OR concatenated OR concatenating OR wrangle 
OR wrangled OR wrangling). Other combinations of 
these search terms were also used (e.g., data wrangling, 
data munging, merging datasets). The results of this 
search found examples of both peer-reviewed articles 
and books that address dataset merging, but neither 
focused on mismatched dataset merging nor used 
SPSS for this purpose.
 Previous research literature on merging data-
sets for analyses of psychological data primarily used 
the Statistical Analysis System (SAS) software (Foley, 
1998; Foley, 2005) for this process, rather than SPSS. 
Parenthetically, research literature reviewed the steps 
to obtain a merged dataset with the specific variables 
and cases of interest. Again, however, no mention was 
made of merging mismatched or divergent datasets. 
Scholarly works and textbooks were reviewed to iden-
tify potentially helpful instruction in this area. Both 
works that did focus on the use of SPSS and works 

that did not specify which program they recommend-
ed using covered only basic dataset merging practices. 
These sources either did not provide information on 
the difficulties likely to be encountered in merging 
mismatched or divergent datasets (Stehlik-Barry & 
Babinex, 2017) or they only emphasized the impor-
tance of considering these challenges without provid-
ing guidance or details on its technicalities (Braun et 
al., 2018; Endel & Pringer, 2015; Rattenbury et al., 
2017). Guides on merging datasets for non-psycholog-
ical research purposes have also not focused on SPSS, 
but rather on software programs such as R and Python 
(Ojeda et al., 2014). 
 There does, however, appear to be plenty of gray 
literature (articles not formally published by commer-
cial academic publishers) surrounding this topic in 
SPSS (Haddaway et al., 2015, p. 1). Examples of this 
gray literature include 1) websites that host questions, 
discussions, and video tutorials related to the common 
practices for merging datasets (Coyer, 2013; Truong, 
2016), 2) academic websites with instructions (Cole-
man, n.d.; Glynn, 2002), 3) basic commands given by 
International Business Machine (IBM; IBM, n.d.); and 
4) other SPSS tutorial websites (Spss-tutorials.com, 
n.d.). However, most of the gray literature provides 
limited basic commands such as MERGE DATASETS 
or COMPARE DATASETS, which do not adequately 
address specific divergent or mismatched dataset merg-
ing issues encountered by researchers.

Dataset Merging Methods Requirements
To address the above-mentioned issues, the extant lit-
erature previously identified was reviewed to surface 
existing guidelines and/or requirements. This type of 
information was found primarily in the gray literature 
(e.g., Coleman, n.d.; Coyer, 2013; DeCator, 2015; 
IBM, n.d.; Truong, n.d.). Six requirements of effec-
tive dataset merging methods to ensure the accuracy 
of data were identified from this literature. The first 
three requirements are basic expectations of any data-
set merging method (Coleman, n.d.; Coyer, 2013). 
The next three requirements are more complex and are 
specific to merging datasets that contain overlapping 
variables as well as overlapping cases, and whose cases 
sometimes contain mismatched data (DeCator, 2015; 
IBM, n.d.; Truong, n.d.). These six requirements have 
implications for the structure and variables contained 
in the final created database, as will be discussed below.
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MERGING MULTIPLE AND/OR DIVERGENT DATASETS IN SPSS

Requirement 1: Include All Cases
The merged database (finished product) should con-
tain all the cases from Dataset 1 and all the cases from 
Dataset 2 (and any additional datasets). The case data 
from each respective dataset should be faithfully repli-
cated in the merged database.
Requirement 2: Include All Variables
The merged database should hold all the variables 
present in all datasets, as well as all variables present in 
only one of the datasets. The width, number of dec-
imal places, labels, value labels, missing specification, 
column width, alignment, measure specification, and 
role of each variable should be faithfully replicated in 
the merged database. 
Requirement 3: Variable Settings Fidelity
The merging method integrates variables without 
changing the variable regardless of the type (numeric, 
string) and regardless of measure (scale, nominal, or-
dinal).
 In addition to the three basic requirements listed 
above (Coleman, n.d.; Coyer, 2013), the merged data-
base should provide researchers with three additional 
pieces of information. The following requirements are 
more complex, intending to assist researchers when 
the datasets to be merged are suspected of containing 
unique, overlapping, or mismatched cases, all of which 
should be included in the final database. 
Requirement 4: Indication of Unique Cases by 
Dataset 
A merged database should provide information as 
to when a case is unique to Dataset 1 or Dataset 2 
(rather than being present in both original datasets), 
and which dataset it originates from. For example, a 
merged dataset should tell us if a case with ID 13 exists 
uniquely in Dataset 1 or Dataset 2. 
Requirement 5: Indication of Overlapping Cases
A merged database should indicate when a case in 
Dataset 1 is also a case in Dataset 2. For example, a 
merged database should tell us if a case with ID 16 
originated in Dataset 1 and whether it also exists in 
Dataset 2. 
Requirement 6: Indication of Mismatched Data by 
Case
A merged database should tell us when a case in Data-
set 1 and a case in Dataset 2 have a matching ID but 
contain mismatching data while retaining both in-
stances of data in the merged database. Detecting mis-
matching data is a crucial requirement when merging 

datasets whose data, cases, or variables do not perfect-
ly match using SPSS. For example, a merged database 
should tell us if a case with ID 16 in Dataset 1 has 
“Brief Cognitive Behavioral Therapy” entered for the 
“Treatment” variable, but a case with ID 16 in Dataset 
2 has “Brief Object Relations Therapy” entered for the 
“Treatment” variable. In addition, both instances of 
data should be preserved within the merged database. 
For example, we should see both forms of cases with 
ID 16 in the merged database, one with “Brief Cogni-
tive Behavioral Therapy” and one with “Brief Object 
Relations Therapy” entered for “Treatment.” Thus, 
an indicator of match/mismatch and the retention of 
both instances of the data should appear in the merged 
database. 
 To clarify - several of the six requirements (dis-
cussed above) should be represented by one or more 
variables within the merged dataset. New variables 
within the dataset should be generated to represent at 
least one, if not more, of the six requirements. Each of 
the six requirements should be encoded into a variable 
within the dataset. The final merged dataset should 
include, in a specific variable, the dataset name from 
which each case was taken. This must be a unique 
variable, separate from the other variables. For exam-
ple, for one of the authors’ research projects, data was 
gathered from three different institutions. In this in-
stance, in merging the data a new variable was created 
which identified the dataset/institution of origin. This 
variable, included in the merged dataset, provides in-
formation about the origin of the data and thus met 
this requirement. Thus, the dataset of origin variable 
should not rely on non-encoded methods (such as case 
origin based upon the cases’ ordering - i.e., SPSS row 
number) within the dataset. If case origin is denoted 
by case order, and the final merged dataset is ever re-or-
dered, the information regarding case origin could be 
lost. To summarize, each of the six dataset merging re-
quirements must be fulfilled by being encoded as sep-
arate variables within the dataset or in such a way that 
the information cannot be easily lost.

Conducting the Dataset Merge
 Currently, SPSS does not include a built-in func-
tion that would perform a dataset merge that ensures 
all six requirements (above) are met. For example, the 
ADD FILES command does not identify cases that are 
unique to one of a researcher’s original datasets, 
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nor is it able to identify duplicate cases that have mis-
matched data, thus, not meeting requirements 4 and 
6. The MERGE DATASETS command does not meet 
requirements 4, 5, or 6. In order to meet requirement 
1 using MERGE DATASETS, additional syntax is 
needed. Similarly, the MATCH FILES command does 
not meet requirements 1, 4, 5, or 6. Finally, the COM-
PARE DATASETS command does not meet require-
ments 1, 2, 3, or 4. In determining which syntax best 
meets all six requirements, a literature review was con-
ducted which yielded five (5) known possible methods 
for combining datasets in SPSS. A total of 12 exper-
iments were conducted using the five methods, with 
each method first being tested in its simplest form and 
then tested again in more complex forms. A summary 
of the experiments conducted, and their outcomes can 
be found in Table 1.
 The final product (based on the outcome of ex-
periment 12) was a set of SPSS syntax to successful-
ly overcome the challenges associated with merging 
mismatched datasets using the least number of steps. 
It should be noted that the following steps were de-
veloped using SPSS v23 (IBM Corp., 2015) and tested 
using SPSS v25 and v27 (IBM Corp., 2017, 2020). It 
should be noted that conducting the merge using this 
syntax works across all versions including SPSS v28 
(IBM Corp., 2021); however, changes made to v28 in 
the point-and-click options may create a mismatch be-
tween the instructions provided herein. 

SPSS Syntax
  The following instructions on how to use the syn-
tax are applicable when researchers have two datasets 
that they wish to merge. It can also be used repeatedly 
if more than two datasets must be merged. Please re-
fer to Appendix A for the syntax related to each step. 
It is also important to note that the figures provided 
throughout this section are simplified graphics of the 
analysis for demonstration only and were not con-
ducted using the supplemental files.  The supplemen-
tal files are provided for the purpose of practicing the 
procedure with a more realistic dataset.

Original Datasets 
For variables shared by the two original datasets, the 
variable information should match perfectly (type, 
width, label, values, etc.). The following steps will er-
roneously identify matching variables as separate vari-

ables when they do not have identical characteristics 
(type, width, etc.). Before beginning the next steps, 
identify which dataset will be your “Dataset 1” and 
open both original datasets. See Figure 1 for an exam-
ple of two original datasets to be merged. It is also nec-
essary to clean the data from each of the datasets to 
be merged to the best of one’s ability before beginning 
the dataset merging process.

Syntax 
Step 1: Comparing Cases Between Datasets
The purpose of Step 1 is to create a new variable that 
encodes the number of unique cases present in Dataset 
1, the number of cases present in both original data-
sets that are perfectly matched, and the number of cas-
es present in both original datasets that contain mis-
matching data. The output will identify the location 
of the mismatched data in the dataset. Please note that 
the datasets will remain separate. Step 1 uses point-
and-click to run the COMPARE DATASETS com-
mand (which can be found under the DATA menu). 
Before running the command, make the following 
point-and-click changes. In the “Compare” tab, put 
the ID variable in Case IDs, and put all “Matched 
Fields” into “Fields to Compare.” In the “Attributes” 
tab, select “Do not compare the data dictionaries.” 
In the “Output” tab select “flag mismatches in a new 
field” and name the new variable what you wish (we 
used “Mismatches”). Also, in the “Output” tab, unse-
lect “Limit the case-by-case table.” Click “paste” and 
run the resulting syntax on Dataset 1. See Figures 2A 
and 2B for example Datasets 1 and 2 after Step 1 as well 
as an example output after Step 1.

AUDETTE ET AL. 

Figure 1:  Simple Datasets Pre-Combination. This is a simple 
example of two separate, mismatched datasets.
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Step 2: Merging Variables and Cases into One 
Dataset and Identifying Cases by Dataset
Step 2 merges all variables and cases into Dataset 1. 
From Dataset 1, select MERGE FILES then ADD 
CASES command. This is also found in the DATA 
menu. Before running the command, make the fol-
lowing point-and-click changes. Put all “Unpaired 
Variables” in “Variables in New Active Dataset.” As 
needed, manually pair variables from the two original 
datasets. Select “Indicate case source as variable” and 
name the new variable that you wish to use (we used 
“SourceDataset2”). Click “paste” and run the result-
ing syntax on Dataset 1. This step will add all variables 
and all cases to Dataset 1. It will also identify which 
cases come from Dataset 1 or Dataset 2 in the newly 
created variable. See Figure 3 for the example Dataset 1 
after Step 2. After completing this step, it may be help-
ful to label the values of this new variable, the syntax 
for which can be found in Appendix A. A value of 1 
indicates that a case originates from Dataset2 while a 
value of 0 indicates that a case originates from Dataset 
1.

Step 3: Identifying Mismatches, Matches, and 

Unique Cases Within Dataset 1
Step 3 duplicates the variable created in Step 1, which 
identifies mismatching, matching, and unique cases 
present in Dataset 1. The duplicated variable is the one 
that will be manipulated in Steps 4 and 5. Step 3 can be 
done with the syntax (provided in Appendix A) using 
your preferred variable names inserted (we used “Cas-
esCompared”). The resulting duplicate variable only 
encodes information about matches, mismatches, and 
unique Dataset 1 cases for those cases from Dataset 1. 
The duplicated variable contains no information for 
cases added from Dataset 2, a problem that will be 
addressed in Step 4 and Step 5. See Figure 4 for the 
example Dataset 1 after Step 3. Once again, we suggest 
labeling the values of this new variable. A value of 1 in

MERGING MULTIPLE AND/OR DIVERGENT DATASETS IN SPSS

Figure 2A:  Simple Mismatched Datasets in SPSS after Step 1. 
This is an example of what the new variable created via Step 1 
would look like once added.

Figure 2B: Example Step 1 Output. This is an example of the out-
put that would be generated after completing Step 1 which pro-
vides a summary of case comparisons between the two datasets.

Figure 3: SPSS Data View After Step 2. This is an example of the 
variables added after step 2 which includes all variables existing 
in Dataset 2 that do not exist in Dataset 1 and a new variable that 
identifies the source of each case.
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dicates a mismatch between both datasets, 0 represents 
a match in both datasets, and -1 indicates that a case is 
unique to Dataset1. The syntax for creating these la-
bels can be found in Appendix A.

Step 4: Labeling Matches and Mismatches from 
Dataset 2
Step 4 uses the syntax we developed (utilizing the LAG 
function), and the variables created in Steps 2 and 3. 
Utilizing the LAG function and the “SourceDataset2” 
variable, Step 4 encodes for all cases within the new-
ly created “CasesCompared” variable (from Step 3). 
Step 4 encodes information as to whether the case is a 
match between datasets, a mismatch between datasets, 
or unique to Dataset 1. This step is important because 
without it only cases from Dataset 2 would have in-
formation encoded in the “CasesCompared” variable. 
Again, the syntax is found in Appendix A. When 
running the syntax, be careful to change the variable 
names to your chosen variable names, and to run the 
sorting syntax first (we included examples to facilitate 
understanding). Your ID variable must be in numer-
ical descending order (e.g. 1, 1, 2, 3, 4, 4), with cases 
from Dataset 1 listed or appearing before cases from 
Dataset 2. This syntax solves the problem from Step 3, 
however, the variable “CasesCompared” still does not 
encode when a case is unique to Dataset 2. See Figure 
5 for the example Dataset 1 after Step 4.

Step 5: Identifying Cases Unique to Dataset 2
Step 5 encodes in the “CasesCompared” variable when 
cases are unique to Dataset 2. The syntax can be found 

in Appendix A. Since the only cases with no data in 
“CasesCompared” are those which are unique to 
Dataset 2, this syntax identifies empty data in “Cases-
Compared” and encodes them as unique to Dataset 2. 
The syntax also includes a method of labeling this new 
value. See Figure 6 for the example Dataset 1 after Step 
5.

Discussion
 There is significant literature that provides tu-
torials and instructions on the basic merging of files 
with identical variables and/or cases. Significant liter-
ature discussing these basic merging techniques can 
be found for programs such as R, SPSS, and STATA. 
What has not been discussed in the literature but may 
be of use to students and researchers using small- to 
medium-sized datasets, is a procedure that reliably 
merges datasets with missing or mismatched cases 
and/or variables within SPSS. While numerous soft-
ware programs are used to conduct research, one of 
the more frequently used software programs to teach 
statistical analysis, particularly within the social sci-
ences, is SPSS. Oftentimes students are introduced to 
data analysis using the drop-down menus within SPSS 
rather than syntax. This article has provided informa-
tion on both the use of drop-down menus and syntax 
to conduct data merging. Depending on the individu-
al’s comfort level and the version of SPSS being used, 
either of these procedures may be more effective. In 
the case of an individual using version 27 or earlier, 
the drop-down menus provide point-and-click ease of 
conducting the analysis. While for those with greater 
comfort and/or facility using syntax, merging using 
the syntax is likely to be more comfortable regardless 
of the version used. 
 There are several advantages to using this proce-
dure to merge divergent datasets. The first advantage 
is that it allows the researcher to store all data within 
a single dataset. This facilitates data analysis for most 
procedures. The second advantage is that by having all 
data in one dataset, analyses accounting for missing

AUDETTE ET AL. 

Figure 4: SPSS Data View After the Creation of a Variable that 
Identifies Mismatches, Matches, and Unique Cases Regarding 
Cases Originating From Dataset 1 (Step 3).

Figure 5: SPSS Data View After Step 4 which Identifies Mis-
matches and Matches in Cases Originating from Dataset 2.

Figure 6: SPSS Data View After Step 5 which Identifies Cases 
Unique to Dataset 2.
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data are more easily conducted from within one data-
set rather than across multiple datasets. The third ad-
vantage is that this procedure allows one to conduct 
analyses that can only be performed within a single 
dataset. The fourth advantage is that embedded with-
in the syntax is a data quality check which increases 
the likelihood that the merged data is accurate and 
represents the population of interest.
 An additional consideration is related to the speed 
or efficiency of the procedure. It should be noted that 
the speed, efficiency, and amount of storage required 
to contain the dataset will be affected by the sizes of the 
datasets involved. Large datasets (such as those found 
in the National Center for Education Statistics, etc.), 
will require greater computing power and storage ca-
pacity than smaller datasets. 

Conclusion
 Merging datasets accurately is vital to ensuring 
that no data is altered or lost and that researchers can 
easily understand the sources of all their data. Present-
ly, there is no consensus on best practices for merg-
ing SPSS datasets with overlapping and potentially 
mismatched cases. The present article introduces one 
method to handle such a situation. The recommended 
method results in a merged dataset that includes all cas-
es and variables, in their original form, stemming from 
two or more original datasets. It creates an output file 
that identifies each instance of case mismatch and the 
location of each mismatch within the dataset. It also 
results in a single variable that encoded whether a case 
was 1) a perfect match between datasets 2) a mismatch 
between datasets with non-matching data 3) unique 
to one dataset and which original dataset contains that 
unique case. Alternative strategies are recommended 
when the datasets to be merged contain overlapping 
cases but no or few shared variables.
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Step 1:
***Step 1***
*compare datasets 
DATASET ACTIVATE DataSet1. 
SORT CASES BY ID. 
COMPARE DATASETS 
     /COMPDATASET = DataSet2 
     /VARIABLES ALL 
     /CASEID ID 
     /SAVE FLAGMISMATCHES=YES VARNAME=Mis-
matches MATCHDATASET=NO 
MISMATCHDATASET=NO 
     /OUTPUT VARPROPERTIES=NONE CASE-
TABLE=YES TABLELIMIT=600.

Step 2: 
***Step 2*** 
*merging all variables and cases into DataSet1 
ADD FILES /FILE=* 
     /FILE=’DataSet2’ 
     /IN=SourceDataset2. 
VARIABLE LABELS SourceDataset2 
     ‘Case source is DataSet2’. 
EXECUTE. 

ADD Value Labels 
SourceDataset2 
1 ‘from Dataset2’ 
0 ‘from Dataset1’. 
Execute. 

Step 3: 
***Step 3*** 
*creating new mismatches variable called CasesCompared 
compute CasesCompared = Mismatches. 
Execute. 
ADD Value Labels 
CasesCompared 
1 ‘Mismatch between Both Datasets’ 
0 ‘Match in Both Datasets’ 
-1 ‘Unique to Dataset1’. 
Execute.

Step 4: 
***Step 4*** 
*duplicating CasesCompared encoded information for 
cases from Dataset2 
SORT CASES BY ID(A) SourceDataset2(A) Mismatches-
(A). 
Execute. 
IF ((ID = lag(ID)) AND (sysmis(CasesCompared))) 
CasesCompared=lag(CasesCompared). 
Execute. 

Step 5: 
***Step 5*** 
*encoding in CasesCompared those cases which are unique 
to Dataset2 
IF (sysmis(CasesCompared)) 
CasesCompared=-2. 
Execute. 
ADD Value Labels 
CasesCompared 
-2 ‘Unique to Dataset2’. 
Execute.

Appendix A
Syntax for Steps One Through Five
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Cultural taxation refers to the extra responsibilities (e.g., increased service expectations, serving as unofficial diversity 
consultants) placed on members of marginalized racial groups within academia. However, the extant literature on 
cultural taxation does not clearly indicate the extent to which that research applies to graduate students who often 
fulfill similar tasks as members of academia and faculty. Furthermore, the academic context of a Hispanic Serving 
Institution (HSI) is particularly relevant to this line of work as this designation, while projecting an image that an 
institution is inclusive, is not directly representative of the institution’s commitment to equitable practices. The goal 
of the present research is to identify how Latinx graduate students are potentially taxed and whether their experi-
ences of cultural taxation are analogous to the taxation that faculty experience. Transcripts from 20 interviews with 
Latinx students at an HSI were analyzed via qualitative thematic analysis to identify potential themes of this sample’s 
experiences with cultural taxation. Findings suggest that Latinx graduate students’ cultural taxation converge in 
some ways with faculty patterns, but with key exceptions. Major themes from students’ responses include a sense of 
increased distance and lack of support from one’s home department, as well as difficulties integrating diversity and 
inclusion work cleanly into one’s graduate career. These findings supplement existing cultural taxation literature by 
highlighting the experiences of an underrecognized population within academia and presenting initial findings for 
taxations imposed on this group. 
Keywords: cultural taxation, graduate students, Latinx students, identity taxation, thematic analysis

 Cultural taxation refers to the elevated workload 
expected of academics from marginalized commu-
nities (Padilla, 1994). This elevated, but rarely com-
pensated, workload often includes participation in 
diversity and equity work due to a faculty member’s 
presumed knowledge of diversity, regardless of its rele-
vance to their research expertise (Padilla, 1994; Joseph 
& Hirshfield, 2011; Cleveland et al., 2018). Among 
the most identifiable forms of taxation include: being 
expected to serve as an expert on all matters of diversity 
even when they are not relevant to one’s expertise, be-
ing called on to educate the majority group on diversi-
ty issues outside of one’s job description, serving on an 
affirmative action committee that only results in rec-
ommendations that have already been unmet, serving 
as a spokesperson from an ethnic community to the 
university, sacrificing time to serve as a multicultural 
problem solver, and being asked to serve as a transla-
tor or interpreter (Padilla, 1994; Gutiérrez y Muhs 
et al., 2012; Boyd et al., 2017; Njie-Carr et al., 2020).
 In practice, cultural taxation could also be inclusive 
of discriminatory practices such as the tokenization of 
a department’s marginalized members (Amie, 2020). 
Tokens are numerically or culturally underrepresent-
ed groups within an organization who are viewed as a 
symbolic representation of that group as a whole (Nie-

mann, 2016). An example of this phenomenon would 
be a faculty member of color being pointed to by ad-
ministration as a symbol of a department’s commit-
ment to diversity. While the perspectives and contri-
butions of marginalized community members are vital 
to an organization’s success (Page, 2007), involvement 
in such work that draws attention to their marginal-
ized status can heighten the burden already in place by 
a standard academic teaching and research load. Fac-
ulty members expected to fulfill these extra demands 
have experienced stress, longer hours, and depression 
(Joseph & Hirshfield, 2011) as well as a difficult rela-
tionship with their professional identity (Amie, 2020).
 The expectation that racialized1 faculty will fulfill 
these additional responsibilities becomes more insidi-
ous when considering that White academics continue 
to occupy about 75% of all faculty positions (NCES, 
2020; Pew Research, 2019). Even with a gradual in-
crease in the diversity of faculty, student bodies contin-
ue to be more diverse by comparison (Pew Research, 
2019). Already underrepresened, racialized faculty are 
also less likely to secure  tenure or promotion in their 
institution, even after controlling for human capital, 
cultural taxation, and discipline (Wijesingha & Ra-
mos, 2017).
  

11 For the purposes of this project, “racialized” refers to those who are marginalized according to their racial group. This term was selected for consistency  For the purposes of this project, “racialized” refers to those who are marginalized according to their racial group. This term was selected for consistency 
throughout the paper, but we recognize that “racialized” is an imperfect term that could falsely imply that Whiteness is not factored into the treatment of throughout the paper, but we recognize that “racialized” is an imperfect term that could falsely imply that Whiteness is not factored into the treatment of 
someone according to their racial group.someone according to their racial group.
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 Increased expectations of racialized faculty impose 
barriers by taking time away from more personally im-
portant tasks, such as the research that is necessary to 
advance their careers (Domingo et al., 2022). Unfortu-
nately, the combination of stagnant performance and 
increased responsibilities can lead to decreased work 
satisfaction, longer promotion times, and increased 
position resignation (Domingo et al., 2022). This 
translates to decreased representation among racialized 
faculty, which can negatively impact racialized student 
success and retention (Tram et al., 2020). Outcomes for 
students can include decreased program satisfaction 
due to unmet expectations, lack of financial support, 
and an inability to connect with faculty mentors who 
may not understand cultural needs (Tram et al., 2020). 
This domino effect speaks volumes to the importance 
of racialized faculty’s presence in academia and stu-
dents’ vulnerability, particularly graduate students, 
who rely on a close relationship with faculty members.
 While faculty have received much research at-
tention, the extant literature is limited in directly ad-
dressing the unique positioning and circumstances of 
graduate students as a potentially culturally taxed pop-
ulation. Nearly thirty years ago, Padilla (1994) called 
for investigations on the effects of cultural taxation on 
marginalized graduate students. Padilla notes that grad-
uate students face unique challenges in the pursuit of 
ethnic scholarship, finding mentorship that would ac-
company that work, and the inability to access all of an 
institution’s resources (Padilla, 1994). However, clari-
fication is needed on the ways in which graduate stu-
dents with marginalized racial and ethnic identities are 
affected by and cope with cultural taxation, specifically 
in how they relate to the faculty model proposed by Pa-
dilla. Some culturally informed models identify com-
mon graduate student experiences, such as imposter 
phenomenon amongst Black graduate students at a 
predominately White institution (Stone et al., 2018). 
However, these models have typically failed to incor-
porate the perspective of Latinx2 graduate students, a 
group sorely in need of targeted work given their sta-
tus as the largest ethnic minority group in the United 
States. Testimonies from graduate students and early 
career academics reveal the immediacy with which we 
must address the interplay of graduate student status, 

identity, and cultural taxation (Templeton et al., 2021). 
 Lerma and colleagues (2020) elaborated upon 
forms of cultural taxation in student populations in 
the form of “racialized equity labor.” This labor refers 
to the actions taken by marginalized students within 
an organization to address racial inequity that is then 
appropriated by those with more organizational pow-
er. The stress and demands from this cycle can force al-
ready marginalized individuals to relinquish additional 
resources, such as time, which may reflect poorer per-
formance in professional and academic settings (Ler-
ma et al., 2020). However, Lerma’s innovative work 1) 
did not distinguish between the work of undergrad-
uate and graduate students and 2) sought out partic-
ipants specifically for their involvement in university 
change that benefits marginalized students. It is un-
clear how racialized equity labor, and by extension, the 
labor appropriation cycle outlined by Lerma (2020), 
occurs amongst graduate students who may objec-
tively have more power but also may have more com-
plex tethers to their universities than undergraduates 
(Grady et al., 2014). Like marginalized faculty, gradu-
ate students are often expected to put their own needs 
or goals aside for those of the department (Grady et al., 
2014). Furthermore, members of Latinx communities 
already face unique challenges integrating into higher 
education, such as increased psychological and accul-
turative stress (Wang et al., 2016), and the highest like-
lihood of holding first-generation student status com-
pared to their Black and White peers (PNPI, 2021).

Beyond Student Status: The Importance of   
Gender and Culture

 Beyond student status, members of marginal-
ized communities experience cultural taxation based 
on race and gender intersections (Hirshfield & Jo-
seph, 2012; Diaz & Bui, 2016). Making space for 
these identity intersections within research is critical 
to appropriately framing people’s experiences with 
nuance and avoiding the homogenization of an en-
tire group’s experiences. At the intersection of race 
and gender, women of color are often looked to as 
supporting pillars of their communities through the 
perpetual association with women, inherent com-
munality, and nurturing expectations (Gutiérrez y 

22For the purposes of this project, Latinx is used during each research stage as a gender-neutral term to refer to those of Latin American For the purposes of this project, Latinx is used during each research stage as a gender-neutral term to refer to those of Latin American 
descent (e.g., Latino,   Hispanic, Mexican American, Chicano, Puerto Rican, Cuban American, etc.). The authors want to recognize descent (e.g., Latino,   Hispanic, Mexican American, Chicano, Puerto Rican, Cuban American, etc.). The authors want to recognize 
that, while the term has gained popularity within university student populations and higher education research, Latinx is an imperfect that, while the term has gained popularity within university student populations and higher education research, Latinx is an imperfect 
term thatterm that may contribute to the homogenization of individual cultures (Salinas & Lozano, 2017). may contribute to the homogenization of individual cultures (Salinas & Lozano, 2017).
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Muhs et al., 2012; Velásquez et al., 2004). Culturally 
taxing experiences for women of color in the profes-
sorate are further compounded by gendered ascrip-
tions and ongoing professional disparities in academia. 
Women faculty are canonically more involved in de-
partmental or university service work than their male 
colleagues (Niemann, et al., 2020; Njie-Carr, et al., 
2020; O’Meara et al., 2017), which partially explains 
why women, on average, publish less and receive fewer 
research grants than men (Wijesingha & Ramos, 2017). 
Adding to their challenging experiences is the relative-
ly small number of women of color in upper-level pro-
fessor and administrative ranks (Sánchez et al., 2021). 
 Culturally specific circumstances may also shape 
experiences. Mexican Americans face marginalization 
within the United States that may lead to steep social 
consequences, such as feelings of alienation and ‘oth-
ering’ perpetrated through negative stereotypes (Hes-
ter et al., 2020; Olguin-Aguirre et al., 2022). Further, 
discrimination can be perpetrated through public pol-
icy that imposes limits on equitable access to quality 
education and health-related resources (Brenes, 2019; 
Shi et al., 2018). Arbona and colleagues (2010) theo-
rize that Latinx individuals are especially vulnerable 
because their identity is uniquely affected by the si-
multaneous experience of generational cultural prac-
tices and of American society outside of the home. Al-
though some Latinx academics may feel comfortable 
navigating a bicultural perspective, others, particularly 
those who have recently immigrated to the United 
States, could face increased adversity that may lead to 
acculturative stress (Berry, 1992; Meca et al., 2017). 
 The research outlined in this paper explores Lat-
inx graduate students’ experiences of cultural taxation 
at a Hispanic Serving Institution (HSI). While an HSI 
designation requires that a minimum of 25% of stu-
dents enrolled be Hispanic (White House, n.d.), that 
does not guarantee representation at the graduate 
level. For example, Latinx graduate enrollment at this 
southwestern public university (SWPU) equals about 
half that of undergraduate enrollment, with even few-
er faculty in place to support those graduate students 
(SWPU Factbook, 2020). Although an HSI designa-
tion presents opportunities to apply for federal fund-
ing to serve Latinx students, assessments indicate that 
universities often funnel these extra funds into color-
blind programs that do not prioritize Latinx students 
(Vargas & Villa-Palomino, 2018). Investigations of fac-

ulty’s cultural taxation within an HSI also indicate that 
this institutional designation does not protect against 
racism, marginalization, and taxation for faculty of 
color (Martinez et al., 2017). Beyond numerical enroll-
ment, it is not clear what the term Hispanic Serving In-
stitution means to the experiences of Latinx students.
 The goal of the present study is to 1) understand 
how Latinx graduate students at an HSI identify with 
cultural taxation and related labor on campus and 2) 
identify how these experiences compare to faculty tax-
ation. Specifically, we aim to identify the ways in which 
existing understandings of cultural taxation align with 
Latinx graduate students’ experiences of cultural taxa-
tion unique to this population. Furthermore, we seek 
to understand how the intersections of race and gender 
play into Latinx women graduate students’ experienc-
es with cultural taxation. Findings from this work will 
help identify where this sample of Latinx graduate stu-
dents falls in relation to existing cultural taxation liter-
ature. It is our hope that such knowledge will highlight 
pathways of action for programs and mentors in specific 
support of marginalized graduate students. Addition-
ally, the current work seeks to bolster the understand-
ing of graduate students’ experiences as a population 
already subjected to exploitative practices surround-
ing their learning and labor (Cohen & Baruch, 2021).

Methods
Participants
 A total of 20 Latinx graduate students participat-
ed, including 12 who identified as women, and eight 
who identified as men. Students represented over 10 
different departments on campus seeking a variety of 
degrees, including both master’s and Ph.Ds. Students 
came from a blend of business, STEM (Science, 
Technology, Engineering, Math), and social science 
programs with career tracks inclusive of both industry 
and academia. Participants’ ages ranged from 22 to 
48. Participants came from a range of Latinx back-
grounds: 25% of the participants identified as having 
mixed heritage (e.g., Mexican and Salvadorian, mixed 
indigenous and Mexican American), 20% identified 
as Hispanic, 20% identified as Latinx, and the remain-
ing participants identified as Mexican American or 
Argentinian. 
 Data collection took place during the Spring 
2021 semester when many students had still not yet 
returned to face-to-face classes due to the COVID-19 
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pandemic. While questions related to participant 
experiences did not specify a particular timeframe, 
student responses are a mix of both their pre-pan-
demic and pandemic experiences on campus. 

Research Design
 A series of one-on-one, open-ended interviews 
were conducted and analyzed qualitatively. Open-end-
ed questions were based on Padilla’s (1994) cultural tax-
ation framework, which specifies an increased burden 
of service and mentorship to students, colleagues, and 
the university faced by racialized faculty (Jacobs et al., 
2002). Consideration was also given to other aspects 
of this phenomenon, such as its intersectional nature 
(Josephs & Hirshfield, 2012), to ensure that interviews 
were capturing the full breadth of graduate students’ 
experiences with cultural taxation (Lerma et al., 2020; 
Blake, 2018). All questions were iterated over a series 
of meetings amongst the research team until the final 
set of 25 questions was reached (see Appendix B for 
list of interview questions). An example item from this 
list is “In what ways, if any, was your service reward-
ed, validated, or noticed?” To not lead participants to 
specific answers, questions asked participants about 
‘their identities’ as opposed to specifying a particular 
racial or ethnic group. Participants who identified as 
women were given an additional set of four questions 
to discuss their experiences within the intersection 
of race and gender in graduate school. An example 
item from this set is “Do you feel as if expectations in 
your department are identical for men and women?”
 It is important to note that the research team 
who conducted interviews, subsequent analy-
ses, and authored this manuscript identify as fol-
lows: White nonbinary person, cisgender Lati-
no/Hispanic man, cisgender biracial Mexican 
man, and cisgender Mexican American woman. 

Procedure
 The present project received institutional review 
board approval at a large southwestern public univer-
sity (SWPU) during the Spring of 2021. Study invi-
tations were sent to all graduate students informing 
them of an opportunity for Latinx graduate students 
to self-select into a study to discuss their experiences 
with race on campus. A request for Latinx students 
was used in the mass mailer, but participants were 
asked to self-report their racial/ethnic identity if 

their identity was not fully encapsulated by the term 
Latinx. Students were also given the opportunity to 
specifically request a Latinx interviewer due to the 
sensitive nature of the questions. Following recruit-
ment, all participants took part in individual inter-
views with a member of the research team. All 20 
interviews were conducted via Zoom, recorded, and 
transcribed live using Panopto. After the interview 
stage concluded, the authors reviewed the transcrip-
tions produced by Panopto for any potential errors.
 Data analyses followed Braun and Clarke’s (2006) 
six phases for Thematic Analysis, a qualitative data 
analysis technique that identifies overarching themes 
and patterns of meaning in a particular dataset. The 
phases for thematic analysis are: 1) familiarizing your-
self with your data, 2) generating initial codes, 3) 
searching for themes, 4) reviewing themes, 5) defin-
ing and naming themes, and 6) producing the report. 
Overall, due to the novelty of the work, we took a pri-
marily inductive approach, meaning our codes and 
themes are derived from the semantic content of the 
data rather than coding the data according to pre-exist-
ing theoretical concepts (Braun & Clarke, 2012). While 
the research team was deeply familiar with pre-existing 
frameworks of cultural taxation, “our analytic lens 
does not completely override their [participants’] 
stories” (Braun & Clarke, 2012, p. 60). This analytic 
technique was preferred because of its theoretical flex-
ibility compared to other techniques such as discourse 
analysis which requires theoretical framing for the role 
and meaning of language (Braun & Clarke, 2012).
 With the final transcriptions, each author inde-
pendently read and generated individual lists of codes 
for the data using Nvivo (version 12). For this tech-
nique, codes identify a specific feature of the dataset, 
and these codes are grouped into overarching themes. 
Coding involved the individual labeling of data seg-
ments that were potentially relevant to the research 
question. These independent code lists were reduced 
collaboratively based on codes that all four research 
team members collectively agreed were sufficiently 
present and meaningful in the data, resulting in a final 
list of over 40 codes. After code generation conclud-
ed, the research team sorted these codes into themes 
through collaborative discussion (see Table 1 for over-
view). Themes for this project were organized groups 
of codes that represented patterns and shared mean-
ings across the dataset. Coder reliability was not as 
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19

CULTURAL TAXATION THEMES IN LATINX GRADUATE STUDENTS

sessed quantitatively; these numeric itatively; these 
numeric measures of intercoder reliability are more 
common in qualitative work guided by post-positiv-
istic values. We aligned with a paradigm that empha-
sizes an organic approach to the data and each coder’s 
natural, reflexive response (Braun & Clarke, 2021).

Results
 Five themes were identified using the above cod-
ing process. These themes are Distance/Isolation from 
Support; Power, Labor, and ‘Something’s Gotta Give;’ 
Culturally Taxing Levies Against Latinx Student Iden-
tities; Unique Pressures on Women; and Reluctance 
to Assign Accountability and Responsibility. In gen-
eral, participants reported that they were not entirely 
supported by their departments and largely abstained 
from diversity labor. Women participants reported 
undertaking more social and emotional labor than 
their male counterparts. Finally, participants provided 
evidence that they experienced cultural taxation (e.g., 
feeling that they are made into a representative for all 
Latinx peoples), but were hesitant to assign account-
ability to the parties contributing to these taxations.
 An in-depth description of each theme and some 
supporting data points are provided below. We pro-
vide a brief overview of how each theme relates or di-
verges from existing literature; these points are further 
explored in the discussion. Throughout the follow-
ing section, we refer to participants according to the 
identities they provided on their demographics ques-
tionnaire while still maintaining their confidentiality.

Theme One: Distance/Isolation from Support
 Latinx interviewees acknowledged acute dif-
ferences between the graduate and undergraduate 
experiences on campus. Many of these differences 
manifested as a physical and psychological distance 
from campus life and culture, as well as distance 
from potential campus support networks within and 
outside their department. This was compounded in 
no small amount by the realities of the COVID-19 
pandemic in the United States, with many students 
lamenting that working from home and the stress-
ors of the pandemic exacerbated the pre-existing 
lack of support for Latinx graduate students. One 
Hispanic graduate student speaks up about how de-
partmental support for students of color, in general, 
does not necessarily fill in the needs that Latinx grad-

uates display based on their cultural backgrounds:
“…being Hispanic, my views are a little bit different. I 
don’t think [departmental support] is Hispanic serv-
ing, I don’t think it fulfills that. I think for minorities 
as a whole, [SWPU] does a great job with lots of in-
clusion, lots of opportunities for graduate students 
to work with faculty members… But for Hispanics, 
they love to preach how they’re going to help and that 
they’re going to support you… but in the ways they ac-
tually do it’s very, very limited… [For example] when 
my father was dying of liver disease… and my mother, 
she had breast cancer at the same time, it’s like, hey, 
I can’t live on campus because I need to live close to 
my parents due to that whole cultural aspect of His-
panic children taking care of their parents. So, I said 
“Hey, I’m not going to be able to relocate,” and they 
said, “Ok well if you can’t fulfill this, you’re out.”
 Faculty and administrators’ seeming inability to 
understand the responsibilities many students felt to 
their identity and community was not unique to this 
student. Other students spoke more to how physical 
distance from campus life inhibited the formation of 
more support networks. For many of the Latinx grad-
uate student interviewees, the realities of being discon-
nected from the physical campus began long before 
the pandemic (Erichsen & Bolliger, 2011). One non-
traditional male graduate student who identifies as in-
digenous Mexican responded “I mean, I’m so discon-
nected because I’m online. I really have no idea how 
SWPU serves students of color. I don’t know honest-
ly… There’s very little interaction, at least for me...”
 These feelings of isolation were further character-
ized by students often being in a position where their 
existing support networks were challenged by unique 
graduate student circumstances. This lack of face-to-
face support, physical distance from campus, and the 
lack of fellow Latinx academics in one’s home depart-
ment played a key role in why an interviewee believes 
many of their Latinx peers drop out. In addition, even 
for students who mentioned that they had a support 
network in place, it was often not the case that the sup-
port network was housed within the university. These 
students often sought support outside of campus, such 
as in the form of an international Latinx graduate sup-
port group, having been driven to this by the universi-
ty’s failure to provide them the support they needed.
 These experiences with isolation speak to a key el-
ement of cultural taxation - the feeling of a lack of 



20

belonging in one’s department due to the to keniz-
ing nature of the lack of support for your racial and 
ethnic background (Joseph & Hirschfield, 2011). 
The common mentor/mentee model did not alle-
viate the isolation felt by many graduate students, 
especially when they sought guidance. For in-
stance, a woman graduate student of mixed Lat-
inx ancestry speaks about how she does not have 
someone in her department she can approach:
“Unfortunately, no, I don’t…even with my research 
mentor, I have asked for a lower workload in the past 
because I feel very overwhelmed and basically got told 
no. I learned very early on that I can’t trust to reach 
out to faculty for support … I have to be very direct 
to be able to get the support that I need and when 
I’m not, it’s not as helpful. So, it’s hard. When I don’t 
know the questions to ask, then I end up not getting 
the help I need… And the growth that I’ve had, the 
progress I make, I always have to approach them for 
it. It’s always about self-advocacy, rather than them 
bringing it to you in a potential teachable moment.”
 Some students were not willing to ascribe this lack 
of mentorship as a problem (i.e., students saying they 
hated to bother faculty or that they believed faculty 
were inherently too busy to be available for graduate 
students). However, students still indicated that they 
felt their mentors often failed to discuss informa-
tion crucial to their degree advancement or failed to 
take notice of their major milestones. For instance, 
another half-Hispanic, half-White woman graduate 
student contributes a sentiment shared by most of 
the graduate student participants under the mentor/
mentee model: “Looking at my department, my advi-
sor talks to me once a semester… a lot of students in 
my department especially feel that we have not been 
supported through the [graduate student] process.”
 This lack of mentorship is often present for 
junior full-time faculty members, but the ad-
ditional power differential felt by graduate stu-
dents, specifically in relation to the completion 
of their degrees, suggests a potential gap between 
student and faculty models of cultural taxation.

Theme Two: Power, Labor, and ‘Something’s Got 
to Give’
 Perhaps the most striking difference in how cul-
tural taxation manifests in graduate students, com-
pared to other members of academia, is in labor ex-

pectations. While faculty often undergo heightened 
expectations of racialized equity labor that their 
non-White peers do not experience (Padilla, 1994), 
respondents did not spontaneously express the same 
expectation. When asked specifically about how they 
participated in diversity labor and advocacy, surpris-
ingly, most interviewees indicated that they did not 
commonly participate in racialized equity labor. Their 
reasons included: fear of retaliation that threatened 
their positions in the department, lack of knowledge 
of where to begin advocacy work, and just wanting 
to ‘keep their heads down’ during the turbulence of 
graduate school. This also bares an interesting differ-
ence with how other students’ experiences of cultural 
taxation often manifest. As outlined by Lerma (2020), 
students whose personal and professional lives suffer 
for their involvement in racialized equity labor are of-
ten forced to let their academic performance drop due 
to the effort it takes to support campus change. 
 In contrast, respondents did not believe that a drop 
in academic or professional performance in exchange 
for engaging in racialized equity labor was a valid op-
tion. One female student with a mixed indigenous and 
Mexican American identity states regarding proposed 
bans of Critical Race Theory in U.S. schools, a politi-
cally charged discussion of which students were aware:
“What makes me want to pause is being aware of legis-
lature with what they want to do about race theory, so 
that does make me consider that there will be retaliation 
linked to [diversity] work… if this happens, it is going to 
come down to my professional or educational experi-
ences being impacted… and I just can’t let that happen.”
 When they did engage in racialized equity la-
bor, more often than not interviewed graduate stu-
dents preferred to conduct it ‘behind the scenes’ or 
even off-campus entirely. This came from, in part, 
the disconnection they felt from the campus com-
munity (see theme 1) as well as not wanting to jeop-
ardize their standing in their programs. The same 
woman graduate student who commented on the 
lack of adequate mentorship in Theme 1 elaborates,
“It’s hard to get involved… I think I’ve just kind of been 
working behind the scenes, here for support for people 
who have negative experiences on campus… I’ve been ap-
proached to be recruited for some leadership positions 
[in organizations that support students of color], but 
with my professional life and mental health, I just didn’t 
want to do it… I just want to graduate and move on.”
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Respondents often had concerns about engag ing in 
racialized equity labor at the forefront of their expe-
riences. That said, unlike undergraduates of color 
who are perhaps more likely to ‘give up’ their aca-
demic work to support diversity labor on campus, 
or racialized faculty who are compelled to participate 
in diversity labor as an aspect of their employment, 
our study respondents have trouble being as active 
in campus equity efforts as they would like to be.
 It is here that we see a unique manifestation of 
how cultural taxation may have been realized for this 
specific sample of Latinx graduate students. As much 
as they would like to participate in more diversity la-
bor, many fear ‘rocking the boat’ and jeopardizing 
their position on campus. Simultaneously, gradu-
ate students may not be afforded as many chances 
to engage in racialized equity labor as faculty (even 
if their participation is tokenizing and directly con-
ducive to culturally taxing experiences). This lack of 
engagement can turn into a threat to one’s cultural 
identity and affect their overall graduate school tra-
jectory as one Indigenous Mexican student puts it:
“No, personally, I don’t engage in work on behalf of 
campus diversity efforts… I learned that keeping peo-
ple at ease gets you far, you’ve got to know how to keep 
people from calling the cops and, you know, not give 
them a reason to feel threatened, but when you start re-
alizing that doing so definitely changes you… I’ve lost 
so much. I’ve had to sacrifice my own identity to, you 
know, stay alive… worrying about everything that’s 
happened distracts me so much from grad school. 
You’d hope that this is something that only comes 
up every so often, but no, it comes up every day.”

Theme Three: Culturally Taxing Levies Against 
Latinx Student Identity
 A recurring element of responses was difficulty 
navigating their professional workload due to levies, 
or unique impositions, against Latinx identities. Stu-
dents spoke about how their Latinx identity, rather 
than their general identity as students of color, was 
a specific stressor when managing their graduate ca-
reers. Navigating their program responsibilities was 
also difficult due to the mixed-race background of 
many participants, who had their diversity-centric 
research interests undermined due to ‘not being His-
panic enough’ for other scholars to take their work on 
Latinx populations seriously. One student relayed an 

anecdote whereby a professor requested he change his 
research topic to something more ‘suitable’ to him due 
to ‘passing’ as a person of color. This highlights how 
many non-Latinx academics may be incorrectly assum-
ing what Latinx students ‘should’ present as and how 
that should inform their academic interests. Addition-
ally, many interviewees highlighted how ‘Latinx’ was 
not a term with a lot of explanatory power of their cul-
tural backgrounds in the first place. Thus, it was often 
difficult to navigate feelings surrounding their identity 
(a key feature of the faculty model of cultural taxation) 
when treated as though they are ‘generic.’ Specifical-
ly, interviewees expressed not wanting to be forced to 
be a representative of all Latinx people. For instance, 
a graduate student from South America comments,
“They confuse our different cultures and there’s this 
really racist notion that everything south of the U.S. 
is Mexico… Often times they would ask me about 
Mexican stuff. I always have to clarify that I’m not 
Mexican. It’s like constantly trying to tell them you’re 
not Mexican and having to prove that we [people 
from my country] have different cultures and things, 
and all I do is get asked ‘do you eat spicy food?’”
 Interviewees also expressed concerns about the 
lack of support for first-generation and immigrant 
students, especially in the face of severe underrepre-
sentation of these persons amongst faculty and staff 
in their graduate programs. These feelings of under-
representation and lack of support were especially 
apparent in those that come from communities that 
were majority-Latinx. For these students, campus life 
brought the additional stress of being separated from 
a community driven by commonalities to which they 
were accustomed, with accompanying feelings of iso-
lation vis a vis a culturally taxing experience. Students 
also often did not have access to specifically Latinx 
faculty and staff who understood their experience. 
As a result, students found themselves facing addi-
tional levels of solitude (see theme 1) not necessarily 
felt by those who were more used to majority-White 
settings. For instance, a Hispanic woman states,
“I mean, I would not call myself a representative 
where I live in [city with Latinx majority popula-
tion] because it’s a minority majority…But as far as 
in [City of University] or as far as campus goes...
my name doesn’t fit in, I don’t know where to 
go, and suddenly I’m looked upon differently.”
 This sentiment was echoed by other stud
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dents who agreed that going from an environment 
where they are not looked upon as a representative of 
a race or culture into an environment where it is very 
easy to be perceived as one was jarring and disruptive to 
their work. Here we see a relevant, more Latinx-specific 
sentiment that may modulate how culturally taxing ex-
periences are understood by Latinx graduate students. 
Many do not necessarily come from backgrounds 
where they built an understanding of their identity as 
coming from a ‘minority group,’ often traveling to ac-
ademia from environments that were majority Latinx. 
It is specifically within academia that these students 
are exposed to, even at HSIs, White-dominated space.

Theme Four: Unique Pressures on Women
 Women-identifying interviewees were aware 
of the link between their identity as women, their 
Latinx identity, and the social perceptions of these 
intersecting identities. Pressures on these inter-
viewees were further compounded by the aware-
ness of professionalism or leadership expectations 
that seem to conflict with womanhood and fem-
ininity. For instance, a woman respondent said,
“But once you get into the ranks of leadership, that 
was always historically men. And so, you have to prove 
that while retaining your femininity and your wom-
anhood, you can be an effective leader. And that may 
look a little bit different than it would on a male.”
 However, the way women responded to these 
unique pressures varied. Some women felt the need to 
stifle certain forms of expression to adhere to a more 
traditional archetype of professionalism. The mixed-
race student who previously commented on isolation 
and keeping a low profile in Themes 1 and 2 elaborates,
“Like facial expressions and like expressing emotion, 
like not wanting to come across too harsh, like con-
tinuing to be like smiley and happy…as women we 
have to like teeter the line of being like happy and 
smiley, but also not being, you know, too assertive… 
I think adjusting, knowing when to elevate their fem-
ininity to help in like graduate school or the work-
place and knowing when to kind of dial it down 
to where it’s like, well, she’s just a woman… female 
students have been called too emotional by facul-
ty… finding that balance has been the difficult part.”
 Further, a Latina student offers,
“I have made it a point to, like in my emails, to be more 
definite in the way I talk and less kind. Like. I don’t 

want to say submissive…but less submissive…I do feel 
the need to be more like of a dominant person or like, 
I don’t want to say manly, but like more just serious.”
 Conversely, other women, even though they were 
aware that their womanhood and femininity might be 
hypervisible, refused to modify their behavior or ex-
pressions of femininity. “And like I said, I don’t and 
I wouldn’t want to suppress it because I’m Mexican, I 
just can’t help myself.” One interviewee also describes 
the ways in which her identity as a woman is pres-
sured externally both from family and the university:
“Women especially have this responsibility [caring for 
family]… And especially being from a from a Hispanic 
background, that’s definitely the case for myself…And 
so it’s just really unfortunate because being a Hispanic 
female, trying to go through graduate school, it’s al-
most like a double hit…Not only am I hearing it from 
my traditional family members, ‘are you not helping 
take care of your parents or sick elderly parents?’ But 
I’m also hearing from the graduate school saying, 
‘oh, no…this is our role. You have to stick to them.’”
 While some participants felt that their depart-
ments’ standards were equal for both male and fe-
male graduate students, other interviewees noted 
tangibly different standards, both social and proce-
dural. When discussing faculty responses to female 
students’ work, one Mexican woman interviewee 
said, “I think there has to be more behind the scenes 
work to present it and be taken the same way as if 
like a male student did.” Regarding other depart-
mental standards, another Hispanic interviewee 
said, “I think men are given a little bit more academ-
ic freedom to express themselves, to pursue more 
things, to take on more and to take on more diverse 
research, whereas women are kind of put into a box.”
 These patterns primarily align with previously 
discussed findings for women of color in academia, 
either as students, staff, or faculty members (Gutiér-
rez y Muhs et al., 2012; Hirshfield & Joseph, 2012; 
Anantachai & Chelsey, 2018; Niemann et al., 2020). 
Responses indicate that Latinx women engage in labor 
intended to balance their personal identities with oth-
ers’ expectations and face unique identity challenges as 
graduate students. This is evidenced in the frequency 
that interviewees discuss personal and cultural obliga-
tions to engage in these forms of labor in the context of 
not being adequately represented in one’s department 
amongst students and faculty. One Latina interviewee 
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stated, “I’m the only one of me. I never saw anybody 
that I can really think of, I saw one other Hispanic girl 
in all my classes this semester, but that was it.”  
That same interviewee also alluded to Joseph and 
Hirshfield’s (2012) discussion of the ways that negative 
perceptions of affirmative action programs can cast a 
shadow on women when she says, “I did have once a 
guy tell me he thinks that women have more opportu-
nities…which kind of bothered me or definitely both-
ered me because that’s not true.” Multiple women also 
discussed how they felt their research or intellectual 
contributions were devalued because they involved 
discussions of race or diversity. One woman interview-
ee who identifies as White Latino and Mexican states, 
“That [area of expertise] gets downplayed…And then 
also being like a female and also being like Latina, like 
not knowing what the issues actually are. Even though 
they disproportionately affect Latinos …And so I’m 
not being taken seriously on all those accounts.”

Theme Five: Reluctance to Assign Responsibili-
ty and Accountability
 Another theme identified by the research team was 
the apparent reluctance of Latinx graduate students to 
label their experiences and the actions of others as po-
tential instances of racial prejudice or systemic prob-
lems. When asked if they had experienced prejudice 
or discrimination on campus, some participants qual-
ified their answers as being ‘not serious,’ being unsure 
if it was prejudice, or otherwise not qualifying events 
as instances of racial prejudice, despite then pro-
ceeding to acknowledge that these events may have 
been racially motivated or inducive to harm for peo-
ple of a Latinx background. For instance, a student 
who identified as half Mexican and half White said,  
“No, I really haven’t [experienced discrimination], for 
my race or ethnic background… but you know, there 
are aspects of your identity that causes others to dis-
criminate or be prejudiced towards you… I guess like, 
with my teachers, they say things that are offensive 
in a classroom [to Latinx students] … I don’t know 
if it counts, but there’s definitely been like things 
that have been said or done that are kind of crappy, 
but actually not really offensive to me specifically.”
 Students also seemed hesitant to identify behavior 
as prejudiced when it was more systemic or covert in 
nature. Interviewees often went to great lengths to pro-
vide the benefit of the doubt, or outright deny the pos-

sibility their experiences may have been based on sys-
temic issues. For instance, one Mexican woman states,
“I couldn’t really say [if I had experienced prejudice on 
campus] …  but it’s not like they’re going to say, ‘we’re 
going to discriminate against you.’ But you see the in-
equalities, you see what’s happening with the person 
next to you and yourself… I see it, but I can’t prove it.”
 One other Hispanic man describes that, “I’ve nev-
er experienced any racism or discrimination within 
campus… I was just given a bad set of cards in my hand 
and well, tough luck right? No one ever said life was 
fair. So sometimes you’ve got to put in the extra work, 
you got to put in the extra mile, but it’s not always 
easy, right? I think I remember sometimes where I was 
like man, I wish I was born a different way, I wish my 
family would have prepared for me to come to a college 
where I didn’t have to worry about work…”
 When asked to elaborate on their experiences, 
several students cited examples that included, but are 
not limited to: feeling pressured to be more prepared 
for classroom discussion than White male colleagues 
who ‘got away’ with not doing their homework or the 
reading, being forcibly labeled with terms they active-
ly did not associate with (such as Chicanx or Latinx), 
having to defend their interest in diversity research, 
having to defend their expertise in work unrelated 
to diversity, and feeling like prejudice they experi-
enced was more a fact of reality for them rather than 
something with a solution that they or the university 
could pursue. One Mexican woman student describes, 
“Regardless of what I do… People are going to see the 
color of my skin, and they’re going to be prejudiced… 
but I know I can’t advocate for me or my people… this 
doesn’t feel like a place where the perception of you, or the 
perception of your classmates is ever going to change.”
 This very same student in an earlier response, 
however, professed that they believed the universi-
ty to be doing very well in supporting students of 
color, claiming, “The university is basically doing 
all the things they can to really increase the visibili-
ty of the [student of color] population, and some-
thing I pride myself in as a student of the university.”
 In applying this absolution to cultural taxation, a 
key distinction between the Latinx graduate, faculty, 
and undergraduate experiences may be unveiled here: 
graduate students may be more likely to undergo the 
mental and emotional labor associated with witness-
ing inequities without finding culpable players in one’s 
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environment. This is not to say tgraduate students 
deny that action is important (see theme 2). Rath-
er, in light of a situation in which participating in 
diversity labor is something that is not made ac-
cessible, it may be safer for students to draw their 
focus away from areas in need of improvement.

Discussion
 The present study explores whether current un-
derstandings of cultural taxation, often modeled from 
faculty’s experiences, are applicable to Latinx graduate 
students. Findings suggest that there are aspects of Pa-
dilla’s model of cultural taxation that apply, but that 
universal application across faculty and graduate stu-
dents may not be appropriate. Themes identified in this 
sample suggest that there are power differentials at play 
that distinguish cultural taxation in graduate students 
from that of other academic populations. Specifically, 
like faculty, present Latinx graduate students outlined 
feelings of isolation that were often intensified by their 
origination from majority-minority settings and the 
lack of Latinx colleagues. Students also cited fatigue 
due to perceived slights against their identities that 
stemmed from being asked to represent and/or work 
towards diversity efforts that may or may not have 
been of interest to them professionally. However, di-
verging slightly from faculty’s experiences, we see pow-
er differentials play a more direct role due to students’ 
reliance on a direct supervisor with stark levels of con-
trol over their graduate experience (and, to an extent, 
livelihood). These power differentials are further exac-
erbated by strong ties to university administration, and 
all these tethers could inhibit the ease with which grad-
uate students were able to participate in equity labor.
 Isolation in one’s department reflects patterns 
in racialized faculty outlined by Padilla (1994). Both 
graduate students and faculty must overcome the isola-
tion that accompanies statistical underrepresentation 
throughout the department. Tokenism may also be an 
underlying commonality between faculty and graduate 
student experiences. Among the consequences of to-
kenism are isolation, representativeness, lack of regard 
for race-based research areas, attributional ambiguity 
(which refers to not knowing how to interpret feed-
back), and loneliness (Niemann, 2016), all of which 
were reflected in students’ responses in this study.
 Our sample’s difficulty in incorporating diversity 
into their work while navigating departmental dynam-

ics is reflective of other graduate students’ testimonies. 
Carbajal (2021) described the ways in which multiple 
members of his predominately White department re-
ferred to diversity and identity characteristics as nui-
sance variables. Discussions surrounding diversity 
have a steep impact on departmental and program cul-
ture, particularly for graduate students (Grady et al., 
2014). Further, when faculty members are dismissive 
of related work or efforts, it can discourage the gradu-
ate student and add to the isolation they feel. Unfortu-
nately, this can lead graduate students to feel that they 
do not have a trusted resource who can identify with 
their experiences to help their navigation through ac-
ademia and professional skill development (Moore et 
al., 2020). A graduate student’s livelihood is also de-
pendent on maintaining a positive relationship with 
the department and, by extension, the administration. 
Racialized graduate students not only hold this tenu-
ous relationship but also must endure the additional 
costs of being a racialized person within a predomi-
nately White space (Vargas & Villo-Palomino, 2018).
 Levies or taxations against our sample of Latinx 
students seem to stem from multiple sources. First, the 
homogenization of all identities that are supposed to 
be encompassed by the ‘Latinx’ label places students 
in a precarious situation where they are motivated to 
defend themselves and their individual identity while 
also maintaining social harmony. This is reflective of 
impositions on racialized faculty who are presumed to 
serve as a ‘cure-all’ for diversity needs, recycling the rac-
ist notion that one person of color can serve as a single 
representative of a department’s diversity values (Lo-
pez, 1997; Niemann, 2016). However, our sample en-
gaged in an extra layer of mental and emotional labor 
that sought to eclipse the university’s role in inequita-
ble practices. In application, this theme likely occurs 
simultaneously with both the theme of isolation and 
the theme of power differentials: graduate students 
do not feel the necessary sense of community nor 
the motivational autonomy to go head-to-head with 
powerful players in the department or administration. 
Therefore, to help calm their senses of personal or cul-
tural obligation, they 1) do not seek out participation 
in equity labor that could put their security at risk 
and 2) do not place blame on those who could insti-
gate their educational and professional destruction.
 Concerning the taxation of Latinx graduate wom-
en, nearly all women participants cited unique pres-
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sures to their combined gender and cultural identities 
during their time as graduate students. Pressures asso-
ciated with identity as it relates to womanhood and 
professionalism are a common challenge due to the 
antithetical associations between femininity and what 
is considered professional (Lewis, 2011). Women in 
working environments often feel pressured to endorse 
just enough womanly behaviors to avoid disconfirm-
ing feminine stereotypes while simultaneously con-
forming to rigid standards of professionalism (Rud-
man & Phelan, 2008). While women hold more than 
half of all graduate degrees and outnumber men in as-
sistant professorships, academia still perpetuates these 
disparate standards through the overrepresentation 
of men in both full professorships and administrative 
positions (Lee & Won, 2014). Identity pressures are 
further exacerbated for women of color as they bal-
ance expectations based on both race and gender in 
addition to navigating often restrictive systems of pro-
fessionalism (Rudman & Glick, 2001; Eagly & Carli, 
2003; Brescoll & Uhlmann, 2008). These pressures 
may be exacerbated by Latinx cultural values about 
the primary role of women as wives and mothers.
 Future research should explore other marginalized 
racial and ethnic groups within the graduate student 
population to identify unique or overlapping needs 
and experiences as they relate to cultural taxation. 
While we did not find explicit evidence of Lerma’s 
labor appropriation cycle in our sample, this frame-
work should still be explored in samples of graduate 
students (i.e., those that are actively involved in leading 
university diversity efforts). More work is also needed 
to understand the unique position of women gradu-
ate students of color, particularly regarding academic 
and labor expectations. While there can be similarities 
amongst racialized groups’ experiences, researchers 
should take care to disaggregate their methods and 
analyses regarding race, gender, and cultural experi-
ences. A simple step in this direction could be allowing 
participants the opportunity to provide their racial, 
ethnic, and gender identities in a free-response format 
rather than relying on normalized checkbox ques-
tionnaires that could limit participants’ expression.

Limitations
 There are limitations to this project that must 
be addressed. There may be other experiences within 
this population that were not presented by our limit-

ed sample. Additionally, this work relied entirely on 
subjective qualitative analyses. While qualitative work 
allows for the nuanced depiction of participants’ lived 
experiences, these topics could be supplemented with 
quantitative work (e.g., a cross-university survey that 
could illustrate these experiences proportional to en-
rollment). Similarly, while quantitative measures of 
intercoder reliability are often considered inappro-
priate for judging qualitative work (Braun & Clarke, 
2013), our choice not to implement such a measure 
may influence others’ perceptions of our interpre-
tations. Finally, data only reflect the experiences of 
Latinx graduate students at one university in the 
southwestern United States. It is possible that man-
ifestations of cultural taxation for Latinx graduate 
students could fluctuate according to the region and 
racial and ethnic makeup of the surrounding areas.

Conclusion
 Cultural taxation and related models must more 
inclusively account for the graduate student experi-
ence, including the psychological and physical toll 
that may result from tokenization, lack of cultural 
knowledge, and seeming practical irrelevance of the 
word “serving” for HSI designations. Within these 
contexts, students are driven to not only advocate for 
themselves as they navigate their degree but to simulta-
neously avoid rocking the boat in the hopes that they 
can graduate and make a difference in their families 
and communities with their careers. Furthermore, stu-
dents may be driven to expend mental and emotional 
labor absolving their institutions of blame in the face 
of inequity due to their unique position as not-just-
students and not-quite-faculty. We invite scholars to 
incorporate mental and emotional burdens, as well as 
related phenomena like tokenism, into their conceptu-
alization of cultural taxation. The cognitive work as-
sociated with processing a discriminatory or culturally 
exclusive environment (e.g., questioning one’s experi-
ences and coping with isolation and discrimination) 
undoubtedly contributes to the invisible work con-
ducted by marginalized members of the department.
 The dearth of culturally sensitive faculty mentors 
exacerbates the challenges of Latinx students. For in-
stance, despite being in an area of the country where 
nearly 40% of citizens self-identify as Latinx, graduate 
student enrollment at this project’s SWPU lags signifi-
cantly behind this number at 15%, which also falls be-
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Factbook, 2020). Starker still is how these numbers 
compare to the presence of Latinx faculty. Inclusive 
of lecturers, tenure-track, and tenured professors, only 
6% of over 1000 faculty identified as Latinx, an under-
representation that directly impacts the mentor-men-
tee model that many graduate programs employ. 
Without knowledgeable mentors who can help Latinx 
students navigate and interpret feedback and expe-
riences, students may live in a state of attributional 
ambiguity. That is, they may not know whether their 
experiences are based on their accomplishments, suc-
cesses, writing, skills, etc., or whether they are a func-
tion of racism, sexism, homophobia, and other biases.
 Finally, universities and institutions should not 
only take care to ensure that graduate students have 
access to the resources and mentorship that they 
need, but also be aware that, even within the context 
of an HSI, students could be challenged by cultur-
ally taxing experiences due to tokenism, isolation, 
heightened need for self-advocating labor, and sac-
rificing participation in university change. Institu-
tions must move beyond upholding diversity for 
accreditation and honor, or funding, as is the case 
with an HSI designation. It is time for university ad-
ministrators to pay particular attention to the word 
“Serving” in the label Hispanic Serving Institution.
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Parents’ Psychological Adaptation after Receiving a     
Fetal Diagnosis: A Systematic Review
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A fetal diagnosis places an unexpected psychological burden on parents and triggers a complex pregnancy experience. Par-
ents who choose to continue the pregnancy have unique perspectives as they prepare for birth. It is crucial to understand 
these families’ experiences to inform their care and support. This qualitative systematic review explored the psychologi-
cal adjustment of parents who continued gestation after they received a fetal diagnosis. A systematic database search was 
conducted with subsequent thematic analysis of fourteen included studies. Parents experienced intense initial emotion-
al reactions to the diagnosis including shock and grief, followed by a complex processing period influenced by personal 
and social factors. The findings demonstrate a need for improved multidisciplinary parental support for families who re-
ceive a fetal diagnosis and add rationale for the addition of psychological services to the care teams of prospective parents. 
Keywords: prenatal, fetal diagnosis, pregnancy, parents, emotions, process

 Pregnancy is a time of major life adjustment for 
any parent. Parents who undergo typical pregnancies 
experience changes in lifestyles, emotions, and identi-
ties (Edvardsson et al., 2011). Pregnancies that receive 
a fetal diagnosis place an additional psychological 
burden on prospective parents, especially at the time 
of initial identification (van der Steen et al., 2016). 
These stressors continue after birth as the family shifts 
into living daily life with the infant and their specif-
ic developmental needs (Woolf-King et al., 2017). 
 Due to advances in technologies, such as non-
invasive methods, prenatal screenings have become 
standard in much of the developed world (Pös et al., 
2019; WHO, 2012). These screenings are generally 
accepted and perceived as necessary by parents (Aune 
& Möller, 2010, Ekelin et al., 2016), and receiving 
positive, on-track information about their unborn 
child’s development can contribute to a positive preg-
nancy experience (Richter et al., 2020; Wittman et 
al., 2016). However, the widespread use of modern 
screening technologies also means greater detection 
of prenatal conditions such as birth defects or genet-
ic disorders (Carlson & Vora, 2017). Reports show 
that about one in 33 births is complicated by a birth 
defect (CDC, 2008) which can often result in physi-
cal or mental disabilities (Boyle & Cordero, 2005).
 Due to advances in technologies, such as non-
invasive methods, prenatal screenings have become 
standard in much of the developed world (Pös et al., 
2019; WHO, 2012). These screenings are generally 
accepted and perceived as necessary by parents (Aune 
& Möller, 2010, Ekelin et al., 2016), and receiving 
positive, on-track information about their unborn 
child’s development can contribute to a positive preg-

nancy experience (Richter et al., 2020; Wittman et 
al., 2016). However, the widespread use of modern 
screening technologies also means greater detection 
of prenatal conditions such as birth defects or genet-
ic disorders (Carlson & Vora, 2017). Reports show 
that about one in 33 births is complicated by a birth 
defect (CDC, 2008) which can often result in physi-
cal or mental disabilities (Boyle & Cordero, 2005).
 A fetal diagnosis is difficult news for families 
to receive. While many families decide to terminate 
these pregnancies (Hawkins et al., 2012), some fami-
lies decide to continue. In recent years, rates of con-
tinued pregnancy after receiving a fetal diagnosis have 
increased (Madeuf et al., 2016). The decision to con-
tinue a pregnancy is multifaceted. For many parents it 
is an ethical dilemma, with worries over playing God 
and wanting the pregnancy to occur naturally, or they 
feel a sentimental attachment to the fetus (Winn et al., 
2018). The timing of diagnosis also matters. Parents 
farther along in gestation have a greater likelihood of 
choosing to continue the pregnancy (Madeuf et al., 
2016; Michalik & Preis, 2013; Winn et al., 2018). Ad-
ditionally, diagnosis severity and other variables play a 
role, where less severe fetal diagnoses and conditions 
with a history of greater postnatal success have a higher 
likelihood of pregnancy continuation (Hawkins et al., 
2012; Madeuf et al., 2016; Winn et al., 2018). Other so-
cio-contextual factors such as parental education, race, 
geographic location, and finances also impact the de-
cision (Hawkins et al., 2012; Michalik & Preis, 2013). 
 For parents, the decision to continue pregnancy 
rather than terminate may improve their psycholog-
ical outcomes (Cope et al., 2015), a crucial buffer as 
prospective parents already face vulnerabilities to their 
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mental health during pregnancy (Cindy-Lee et al., 
2017; Condon et al., 2004; Davalos et al., 2012). In typ-
ical pregnancies, factors such as lower socioeconomic 
status, financial hardships, younger maternal age, and 
histories of prior mental health struggles, put women 
at an increased risk for mental health conditions such 
as depression (Rich-Edwards et al., 2006). Lower so-
cial support is also a risk factor; parents with low social 
support may lack social networks which can provide 
advice, information, and reduce negative emotions 
that may result from stressors (Bedaso et al., 2021). 
 However, many factors can act protectively for 
prospective parents’ psychological health, such as 
high social support which may promote psychological 
well-being (Corno et al., 2022). A qualitative study on 
public health clinics found that pregnant mothers uti-
lized friendships to manage stress and relieve tension 
through venting and laughing together (Abdou et al., 
2010). Similarly, relationship quality and partner sup-
port act as protective factors. Involved partners and 
strong relationships have been found to benefit ma-
ternal well-being for mothers undergoing typical preg-
nancies (Rini & Dunkel Schetter, 2010). Other liter-
ature on typical pregnancies has demonstrated that 
social support, family functioning, and relationship 
satisfaction buffered links between stressful events 
and depression (Divney et al., 2012). In recent work 
on specific stressful life events, such as the COVID-19 
pandemic, support from partners, social networks, 
and healthcare providers was identified as playing pro-
tective roles in the mental health of pregnant wom-
en (Khoury et al., 2021; Vacaru et al., 2021). Further 
support can stem from parents’ mindsets. Pregnant 
women who engaged in emotion-focused coping in 
early and middle pregnancy had lower distress (Huiz-
ink et al., 2002), and those with more positive cogni-
tive appraisal in stressful life events like COVID-19 
had less mental health problems (Khoury et al., 2021). 
Utilization of belief systems like religion or spiritual-
ity as a source of guidance or comfort has also been 
suggested as helpful factors (Abdou et al., 2010).
 Further support of mental health vulnerabilities 
in pregnancy may be the receipt of psychological ser-
vices (Kinser et al., 2021; Urizar et al., 2019), yet cur-
rently, many prospective parents undergoing typical 
pregnancies struggle to access adequate psychologi-
cal services (Schwartz et al., 2021). Pilot intervention 
programs have been implemented to facilitate access 

to services (Slade et al., 2021), yet less is known about 
universal or broader efforts. Supporting the spread of 
information, the internet has helped aid parents to ac-
cess informational resources (Fleming et al., 2014) Re-
cent years have seen the development and utilization 
of e-mental health tools, where parents use web-based 
strategies for the delivery or enhancement of mental 
health information and services (Fonseca et al., 2016). 
For high-risk pregnancies, including those with fetal 
diagnoses, formal social supports (e.g., targeted sup-
port networks within peers or practitioner-facilitated 
groups) are also documented as effective resources 
(Coffman & Ray, 2002; Kugler & Farmer, 2015). 
 It is important to note that culture is an import-
ant factor when considering the emotional well-be-
ing, coping, and resources of parents (Cindy-Lee et 
al., 2017; Dunkel Schetter, 2011). The availability 
of resources and reasons for seeking support varies 
across cultures and geographic regions (Baron et al., 
2015; Dunkel Schetter, 2011; Tol et al., 2018), yet 
further knowledge is needed on parent emotional 
processing and use of supports across cultures. Simi-
larly, much of the work on the emotional well-being, 
emotional processing, and subsequent resources for 
prospective parents has been performed with typical 
pregnancies, however, less is known on these top-
ics for those with high-risk pregnancies such as fe-
tal diagnoses. These parents may have unique needs 
and experiences (van der Steen et al., 2016), thus 
further exploration of their emotional process and 
the factors which influence this process is needed. 
 A prenatal diagnosis vastly shifts parents’ per-
spectives of pregnancy (Horsch et al., 2013). Other re-
views have explored this phenomenon, but none have 
focused solely on the emotional processing and accli-
mation of parents who decided to continue their preg-
nancy. Lou and colleagues (2017) completed a thor-
ough review of parent responses to prenatal diagnosis 
that included studies with both continued and ter-
minated pregnancies. Johnson and colleagues (2020) 
performed a comprehensive review of prospective par-
ents’ views when a fetal abnormality was identified but 
focused solely on anomalies detected via ultrasound 
and included insights from healthcare professionals. 
 Prior reviews offer important insights on par-
ents and prenatal diagnosis, but additional work is 
needed on the psychological state and external influ-
ences for parents who continue these pregnancies to 
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better understand parents of infants with atypical 
development. As such, the present systematic review 
aimed to synthesize the prenatal emotional adjust-
ment of parents who continued pregnancy after re-
ceiving a fetal diagnosis and to identify factors influ-
encing their emotional responses to the diagnosis.

Methods
Search Procedures
 This review was conducted in accordance with 
the Preferred Reporting Items for Systematic Re-
views and Meta‐Analyses (PRISMA) guidelines. 
The search strategy utilized SPIDER, a search tool 
for qualitative research (Cooke et al., 2012). SPI-
DER identifies the (S) sample studied (“parents, 
prospective parents”), (PI) phenomenon of inter-
est (“prenatal diagnosis, prospective pregnancy”), 
(D) targeted study design (“interview, survey”), (E) 
evaluation of the phenomenon (“experiences, per-
ceptions”), and (R) type of research (“qualitative”).  

Inclusion Criteria
 Included studies were peer-reviewed original 
empirical works from any country that focused on 
the experiences of current or prospective parents 
(e.g., mother, father, familial caregivers) who con-
tinued their pregnancy after receiving a fetal diagno-
sis. Included studies focused on the prenatal period 
during and after the diagnosis, but prior to birth. If 
studies included both pre- and post-natal diagnoses, 
only prenatal data was used. Fetal diagnosis was con-
ceptualized as an abnormality which would impact 
the child’s post-birth functioning, development, or 
health. Parents were conceptualized as any primary 
caregiver of the child in the perinatal period. Studies 
needed to utilize parent-reported qualitative data (e.g., 
solely qualitative articles or qualitative sections of arti-
cles using mixed methods) and be written in English. 

Exclusion Criteria
 Studies were excluded if they used solely quantita-
tive methods or were not published in a peer-reviewed 
journal. Studies with quantitative data were excluded 
from the present review as the focus was to provide an 
in-depth synthesis of parent experiences and emotions, 
a level of depth often better captured by qualitative 
data as it highlights lived experiences of participants 
while quantitative approaches aim to quantify and or-

der participant data (Ponterotto, 2002).     Studies with 
samples that included only stakeholders and no pri-
mary caregivers were excluded. Studies that included 
parent perspectives of terminated or miscarried preg-
nancies, or postnatally administered diagnoses, were 
also excluded. Studies were excluded that only focused 
on parents’ postnatal experiences, or only detailed par-
ents’ prenatal experiences prior to an official diagnosis. 

Study Selection
 Study selection is summarized in Table 1. The 
selection process consisted of two stages. First, data-
bases were searched using search terms and screened 
based on titles and abstracts. Next, full texts of el-
igible studies were read and eligibility criteria were 
applied, resulting in the inclusion of ten publica-
tions. A manual search of reference lists and library 
resources identified four more eligible papers, re-
sulting in the inclusion of 14 total publications.

Quality Appraisal
 Methodological quality of included studies was 
assessed by the author using the Critical Appraisal 
Skills Programme (CASP) qualitative appraisal tool 
(Critical Appraisal Skills Programme, 2018). The 
CASP tool evaluates based on criteria from three 
sections consisting of a total of ten items: A) Are the 
results of the study valid? (e.g., items 1) Was there a 
clear statement of the aims of the research? 2) Is a qual-
itative methodology appropriate? 3) Was the research 
design appropriate to address the aims of the research? 
4) Was the recruitment strategy appropriate to the 
aims of the research? 5) Was the data collected in a way 
that addressed the research issue? 6) Has the relation-
ship between the researcher and participants been ad-
equately considered?), B) What are the results? (e.g., 
items 7) Have ethical issues been taken into consider-
ation? 8) Was the data analysis sufficiently rigorous? 
9) Is there a clear statement of findings?), and C) Will 
the results help locally? (e.g., item 10) How valuable 
is the research?). Each item was rated Yes, Can’t Tell, 
or No. After rating, each item was assigned a point 
value (i.e., Yes = 2, Can’t Tell = 1, No = 0) and items 
were totaled with 20 as the maximum possible score. 
Studies receiving a score of 17 or higher were classi-
fied as high methodological quality, scores between 
16 and 14 as moderate methodological quality, and 
13 or below as lesser methodological quality. No stud
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ies were excluded because of the appraisal (Table 1).

Data Synthesis 
 This review utilized thematic analysis (Thomas & 
Harden, 2008) which allowed results of the included 
publications to be synthesized. Specifically, the analy-
sis procedures employed a thematic synthesis approach 
outlined by Thomas and Harden (2008) which allows 
for an effective translation of concepts and connection 
of qualitative research findings. The thematic synthesis 
guidelines were used to generate and identify themes 
and subthemes. First, included studies were read mul-
tiple times and notes were taken of initial ideas for 
coding. Next, the qualitative results sections of each 
study were reviewed and coded into a set of initial, 
broad codes. Data relevant to each code was extracted 
and sorted under the respective code. Codes were in-
ductively developed and added to as needed, resulting 
in a set of overarching themes (e.g., initial reactions, 
processing period, social factors, and coping strat-
egies) which were checked for fit with the data then 
defined and named. From here, data under each theme 
was reviewed and sorted further into narrower sub-
themes under each broader theme. Subthemes were 
reviewed and refined for fit within the broader themes.

Results
 The 14 included studies were conducted in a range 
of countries: five from the United States, three from 
Australia, two from Sweden, one from Denmark, one 
from Ireland, one from South Korea, and one from 
the United Kingdom. The studies included a total of 
251 primary caregivers, including 173 mothers, 67 fa-
thers, nine grandparents, and two undisclosed sexes. 
While included studies varied in aims, qualitative de-
sign, and distinct focus, all examined parents’ insight 
and experiences after receiving a prenatal diagnosis.
 Based on the thematic analysis (Thomas & Hard-
en, 2008), the synthesized results show that emotional 
adjustment to a fetal diagnosis was an ongoing process 
characterized by two main timepoints: initial diagno-
sis and processing period. Table 2 details a summary 
of themes and corresponding studies. Parents experi-
enced different perspectives depending on the time-
point. They reported early emotions at the time of 
diagnosis, then shifted emotions as they underwent 
the processing period. While families consistently re-
acted strongly to the initial diagnosis, these emotions 

were not homogenous and shifted as parents adjust-
ed to the news. Individual parent experiences of the 
overall adjustment process were influenced by two 
main factors: interactions with others and coping 
strategies. Figure 2 models parents’ emotional process.
 Initial Reactions. Parents reported a range of 
emotions when they first received the fetal diagno-
sis. Most parents described intense shock when they 
received the news (Carlsson et al., 2017; Clark et al., 
2020; Côté-Arsenault & Denney-Koelsch, 2011; Goff 
et al., 2013; Hickerton et al., 2011; How et al., 2019; 
Im et al., 2018; Johnson et al., 2018; Lokmic et al., 
2017; McKechnie & Pridham, 2012; O’Connell et al., 
2019) and described how this shock made it difficult 
to grasp the diagnosis (Carlsson et al., 2017). Shock 
was especially salient in first-time mothers (O’Con-
nell et al., 2019). Parents also reported grief, sadness, 
and mourning (Carlsson et al., 2015; Carlsson et 
al., 2017; Clark et al., 2020; Côté-Arsenault & Den-
ney-Koelsch, 2011; Hickerton et al., 2011; How et al., 
2019; Im et al., 2018; Johnson et al., 2018; Lou et al., 
2020; McKechnie & Pridham, 2012; McKechnie et al., 
2015; O’Connell et al., 2019). They described intense 
emotional suffering and devastation (Carlsson et al., 
2015; Clark et al., 2020; Im et al., 2018; McKechnie & 
Pridham, 2012; O’Connell et al., 2019), and felt a deep 
sense of loss surrounding their original expectations 
for the child and pregnancy (Côté-Arsenault & Den-
ney-Koelsch, 2011; Hickerton et al., 2011; Johnson 
et al., 2018; Lou et al., 2020; McKechnie et al., 2015). 
 A portion of parents felt anger when they first 
heard the diagnosis (Carlsson et al., 2017; Goff et al., 
2013) while others felt confused (Carlsson et al., 2015; 
Hickerton et al., 2011; Im et al., 2018; McKechnie & 
Pridham, 2015). They questioned why (Goff et al., 
2013; McKechnie & Pridham, 2012) and felt the diag-
nosis did not make sense (Carlsson et al., 2015; Im et 
al., 2018). Many parents also reported fear and anxiety 
(Carlsson et al., 2015; Im et al., 2018; Johnson et al., 
2018; Lokmic et al., 2017; Lou et al., 2020; McKech-
nie et al., 2015). Some were fearful of fetal loss or wors-
ening of the condition (Carlsson et al., 2015; McKech-
nie et al., 2015), while others experienced panic about 
the future (Im et al., 2018; Lou et al., 2020). Parents 
also reported feelings of guilt (Carlsson et al., 2017; 
Clark et al., 2020; Côté-Arsenault & Denney-Koelsch, 
2011; Hickerton et al., 2011; Im et al., 2018; Lokmic 
et al., 2017). Many felt guilt for potentially causing the 
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anomaly (Carlsson et al., 2017; Côté-Arsenault & Den-
ney-Koelsch, 2011; Lokmic et al., 2017), while others 
felt moral guilt in considering whether to terminate 
the pregnancy (Im et al., 2018; Hickerton et al., 2011). 
For some parents, guilt was compounded with other 
emotions, like guilt about their sadness or hope for a 
false-positive diagnosis (Carlsson et al., 2017; Clark et 
al., 2020; Côté-Arsenault & Denney-Koelsch, 2011).
 Overall Trends during the Processing Period.
Adjusting to the diagnosis was a process for parents. 
They overwhelmingly reported gratitude in receiving 
the diagnosis prenatally versus postnatally (Carlsson 
et al., 2015; Carlsson et al., 2017; Clark et al., 2020; 
Côté-Arsenault & Denney-Koelsch, 2011; Goff et al., 
2013; Hickerton et al., 2011; How et al., 2019; Im et 
al., 2018; Johnson et al., 2018; Lokmic et al., 2017; 
Lou et al., 2020; McKechnie & Pridham, 2012; McK-
echnie et al., 2015; O’Connell et al., 2019) as this gave 
them time to prepare. However, after receiving the 
diagnosis, parents felt they needed time to digest the 
news (Clark et al., 2020; Goff et al., 2013; How et al., 
2019; McKechnie & Pridham, 2012). In this process-
ing period, they shifted their thoughts and feelings to-
ward the future (Carlsson et al., 2015; Carlsson et al., 
2017; Clark et al., 2020; Goff et al., 2013; Hickerton 
et al., 2011; How et al., 2019; Im et al., 2018; Johnson 
et al., 2018; Lou et al., 2020; McKechnie & Pridham, 
2012; McKechnie et al., 2015). As they looked ahead, 
most described an acceptance of the diagnosis (Carls-
son et al., 2015; Carlsson et al., 2017; Clark et al., 
2020; Goff et al., 2013; Hickerton et al., 2011; How 
et al., 2019; Im et al., 2018; Lou et al., 2020; McKech-
nie & Pridham, 2012; McKechnie et al., 2015). Many 
felt having time to process emotions helped their ac-
ceptance (Clark et al., 2020; How et al., 2019; Goff 
et al., 2013; McKechnie & Pridham, 2012), and used 
this time to reframe their original expectations of the 
child, future parenting, and life milestones (Hickerton 
et al., 2011; McKechnie et al., 2015). Parents began to 
celebrate and see their unborn baby as any other child, 
with individuality, personality, and hardships that all 
parents face (Goff et al., 2013; How et al., 2019; Im 
et al., 2018; Lou et al., 2020; McKechnie et al., 2015).
 Despite acceptance of their future child and cir-
cumstances, most parents reported ongoing anxieties 
during the processing period (Carlsson et al., 2015; 
Carlsson et al., 2017; Clark et al., 2020; Goff et al., 
2013; Hickerton et al., 2011; How et al., 2019; Im et 

al., 2018; Johnson et al., 2018; Lou et al., 2020; McK-
echnie & Pridham, 2012; McKechnie et al., 2015; 
O’Connell et al., 2019). Worries focused on the cur-
rent pregnancy and the remaining gestational develop-
ment of their child (Carlsson et al., 2017; How et al., 
2019; Lou et al., 2020; McKechnie & Pridham, 2012; 
McKechnie et al., 2015). Other fears revolved around 
the future. Parents were uncertain about the outlook 
for themselves and their child (Carlsson et al., 2015; 
Carlsson et al., 2017; Clark et al., 2020; Goff et al., 
Hickerton et al., 2011; 2013; Johnson et al., 2018; Lou 
et al., 2020; McKechnie & Pridham, 2012; McKechnie 
et al., 2015). They worried about navigating the new 
influx of information and meeting their child’s fu-
ture needs, such as medical and other support services 
(Carlsson et al., 2017; Clark et al., 2020; McKechnie 
& Pridham, 2012; McKechnie et al., 2015). Many felt 
societal pressures such as the expectation to produce 
a healthy child (Im et al., 2018), the impact of a child 
with a disability on family functioning (Carlsson et al., 
2015; Carlsson et al., 2017; Goff et al., 2013; Lou et 
al., 2020), and their child’s future social experiences 
including stigma and social milestones (Clark et al., 
2020; Johnson et al., 2018; Lou et al., 2020; McKech-
nie et al., 2015). Parents also reported uncertainty in 
their social functioning, especially when interacting 
with parents of typically developed children (Goff et 
al., 2013; Hickerton et al., 2011; Johnson et al., 2018).
 Though anxious, parents reported a newfound 
bond with their unborn child (Carlsson et al., 2017; 
Côté-Arsenault & Denney-Koelsch, 2011; Im et al., 
2018; Lou et al., 2020; McKechnie et al., 2015; O’Con-
nell et al., 2019). As they accepted their child, they de-
scribed a strong sense of love and attachment and felt an 
increasing connection that strengthened their parental 
duty and commitment (Carlsson et al., 2017; Im et al., 
2018; Lou et al., 2020; McKechnie et al., 2015; O’Con-
nell et al., 2019). They saw their baby as an individual, 
and desired for others to view their child the same way 
(Côté-Arsenault & Denney-Koelsch, 2011; How et 
al., 2019; Im et al., 2018; O’Connell et al., 2018). Filled 
with acceptance and love, parents reported feelings of 
positivity and hope as they progressed through the 
pregnancy (Clark et al., 2020; Im et al., 2018; McK-
echnie & Pridham, 2012; McKechnie et al., 2015). 
 Influencing factors. Despite consistent over-
all trends, parents did not all follow the same rate of 
adjustment during the processing period. Some had 
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a slower adjustment and others rebounded from the 
diagnosis quickly. Some had a positive, fulfilling preg-
nancy, while others felt more cynical and distanced. 
Emergent themes evidenced that experiences were 
shaped by outside factors. Throughout included stud-
ies, parents mentioned multifaceted details in social 
interactions and coping strategies which contributed 
to their pregnancy experience and acclimation process. 

Social Interactions with Others
 Medical Professionals. Medical professionals 
ranged from doctors, nurses, doulas, and other preg-
nancy support staff. Some parents developed close 
relationships with their healthcare professionals and 
communicated with them frequently after receiving 
the diagnosis (McKechnie & Pridham, 2012; McKech-
nie et al., 2015). These parents had a select few which 
they trusted and looked to for support (Carlsson et al., 
2015; Goff et al., 2013; Hickerton et al., 2011; Lou et 
al., 2020). They appreciated their knowledge and ad-
vice relating to the pregnancy and diagnosis (Carlsson 
et al., 2015; Côté-Arsenault & Denney-Koelsch, 2011, 
Hickerton et al., 2011; How et al., 2019; Im et al., 2018; 
McKechnie et al., 2015; O’Connell et al., 2019). Par-
ents were especially satisfied when medical profession-
als listened and supported their decisions and felt most 
at ease getting continuous care from their trusted team 
(Carlsson et al., 2015; Hickerton et al., Lou et al., 2020). 
 However, many parents in included studies over-
whelmingly reported negative experiences with med-
ical professionals after the diagnosis. They reported 
that healthcare professionals had pessimistic attitudes 
and delivered diagnostic news poorly (Carlsson et 
al., 2015; Clark et al., 2020; Côté-Arsenault & Den-
ney-Koelsch, 2011; Goff et al., 2013; Hickerton et 
al., 2011; Im et al., 2018; Johnson et al., 2018; Lok-
mic et al., 2017; Lou et al., 2020; McKechnie et al., 
2015; O’Connell et al., 2019). Parents felt providers 
held negative stereotypes about disabilities and rou-
tinely pushed for a termination of pregnancy, often 
making repeated comments about termination (Goff 
et al., 2013; Hickerton et al., 2011; How et al., 2018; 
Johnson et al., 2018; Lokmic et al., 2017; Lou et al., 
2020). Many parents described medical professionals 
as grim, unemotional, and uncompassionate in their 
care (Clark et al., 2020; Goff et al., 2013; Lou et al., 
2020), and recounted hurtful, inappropriate remarks 
from providers about their babies and choices (John-

son et al., 2018; McKechnie et al., 2015; O’Connell et 
al., 2019). Parents felt the professionals lacked crucial 
knowledge and resources about the diagnoses and were 
inconsistent in the advice and information they shared 
(Carlsson et al., 2015; Carlsson et al., 2017; Côté-Arse-
nault & Denney-Koelsch, 2011; Goff et al., 2013; John-
son et al., 2018; Lokmic et al., 2017; Lou et al., 2020). 
Often, unannounced specialists attended appoint-
ments, which made parents increasingly anxious and 
distrustful (Johnson et al., 2018; Lokmic et al., 2017). 
 Friends and Family. Family and friends ranged 
from immediate and extended family to circles of 
friends. Parents’ social networks were important 
sources of support during the pregnancy (Carls-
son et al., 2017; Clark et al., 2020; Côté-Arsenault 
& Denney-Koelsch, 2011; Goff et al., 2013; Hick-
erton et al., 2011; McKechnie & Pridham, 2012; 
McKechnie et al., 2015; O’Connell et al., 2019). 
Parents retreated to their trusted, inner social circles 
after the diagnosis (Clark et al., 2020; McKechnie 
& Pridham, 2012; O’Connell et al., 2019), and re-
lied on them to listen and help with practical needs 
(Carlsson et al., 2017; McKechnie & Pridham, 2012). 
 However, not all of the parents’ social groups were 
accepting or helpful (Carlsson et al., 2017; Clark et al., 
2020; Côté-Arsenault & Denney-Koelsch, 2011; Hick-
erton et al., 2011; How et al., 2019; McKechnie et al., 
2015; O’Connell et al., 2019). Parents felt family and 
friends were not always supportive (Côté-Arsenault & 
Denney-Koelsch, 2011; Hickerton et al., 2011; McKe-
chnie et al., 2015). Parents received insensitive remarks 
and felt pressured by others to terminate the pregnancy 
(Hickerton et al., 2011; How et al., 2019; O’Connell 
et al., 2019). Many friends and family members were 
unsure how to respond to the diagnosis, while others 
refused to accept the pregnancy or unborn baby (Clark 
et al., 2020; Côté-Arsenault & Denney-Koelsch, 2011; 
Hickerton et al., 2011). Parents felt lonely, isolated, 
and stigmatized, and felt others could no longer relate 
to them (Côté-Arsenault & Denney-Koelsch, 2011; 
McKechnie et al., 2015, O’Connell et al., 2019). They 
underwent a great divide in their personal and social 
experiences and reported the distancing and changing 
of friendships (Carlsson et al., 2017; Côté-Arsenault 
& Denney-Koelsch, 2011; McKechnie et al., 2015).

GASPAR
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Parents’ Coping Strategies
 Research and Information-Gathering. Most 
parents felt a need to find information on the diagno-
sis, which they did through personal research. They 
tried to educate themselves and build their knowledge 
as much as possible so they could be prepared for the 
future (Carlsson et al., 2015; Carlsson et al., 2017; 
Clark et al., 2020; Im et al., 2018; Johnson et al., 2018; 
Lokmic et al., 2017; Lou et al., 2020; McKechnie & 
Pridham, 2012; McKechnie et al., 2015; O’Connell 
et al., 2019). Some found this strategy helpful and at-
tained valuable information on their baby’s condition 
(Carlsson et al., 2015; Im et al., 2018; Lou et al., 2020; 
McKechnie & Pridham, 2012), while others found it 
overwhelming and confusing due to the large quantity 
of resources, much of it negative or outdated (Carls-
son et al., 2015; Clark et al., 2020; Lokmic et al., 2017; 
McKechnie & Pridham, 2012; McKechnie et al., 2015).
 Experiential Knowledge. Parents also relied on 
the experiences of other families with the same diag-
noses. Some parents connected with these families 
through their research efforts, while others reached 
out to families they already knew. For some, the expe-
riences of others caused fear and distress, especially in 
cases with poor outcomes (Carlsson et al., 2015; Carls-
son et al., 2017; McKechnie et al., 2015). But for many, 
the experiences of other parents helped them feel pos-
itive and reassured (Clark et al., 2020; Johnson et al., 
2018; Lokmic et al., 2017; McKechnie & Pridham, 
2012; McKechnie et al., 2015; O’Connell et al., 2019). 
Collaborating with others lessened their anxiety and 
reshaped expectations, especially when they saw chil-
dren with similar conditions living happy lives (How 
et al., 2019; Johnson et al., 2018). Some parents also 
joined parent groups and disability organizations to 
extend their social support (Johnson et al., 2018; McK-
echnie & Pridham, 2012; McKechnie et al., 2015). 
 Healthcare Planning. Parents also took com-
fort in planning for the future. They focused on the 
logistical health consequences of the diagnosis, joined 
healthcare waitlists, and planned postnatal care so they 
could be actively involved in upcoming healthcare 
decisions (Carlsson et al., 2015; Johnson et al., 2018; 
McKechnie & Pridham, 2012; McKechnie et al., 
2015). Others reflected on their personal health and 
began eating better and exercising (Im et al., 2018).
 Perspective-Taking. As another strategy, par-
ents reexamined their perspectives of the diagnosis. 

Some utilized religion and began to view their baby as 
a blessing from a higher power (Goff et al., 2013; Im 
et al., 2013), while others actively worked to change 
their idealized future to better align with the diagno-
sis (Clark et al., 2020; How et al., 2019; McKechnie 
et al., 2015). These parents emphasized gaining rath-
er than losing and focused on the essential responsi-
bility of raising the child, identifying themselves as 
parents and embracing their parental role (How et 
al., 2019; Lou et al., 2020; McKechnie et al., 2015).

Discussion
 This systematic review of 14 qualitative studies ex-
plored the psychological processes of prospective par-
ents after receiving a fetal diagnosis. The review found 
that receiving a prenatal diagnosis marks a multiplex 
adjustment period for parents and adds an unexpected 
psychological burden as they absorb the news. At the 
initial diagnosis, parents often experienced mourning 
and shock. Past work suggests that these reactions are 
common for parents, and they are not alone in these 
feelings (Staham et al., 2000) as the initial diagnosis 
is the most emotionally challenging time for parents 
(Chaplin et al., 2005). Beyond the first diagnosis, par-
ents in the present review progressed through a multi-
faceted adjustment process filled with dynamic, com-
plicated emotions. Consistent with prior work, parents 
in the present review differed in processing time as 
they accepted the child as an individual (Chaplin et 
al., 2005; Lou et al., 2017) and oriented themselves 
to how the diagnosis shaped their present and future 
(Johnson et al., 2020; Statham et al., 2000). Outside 
factors including social support and coping strategies 
influenced parents’ individual adjustment trajectories. 
 A mental shift is common for prospective par-
ents. Past work has shown that the transition to 
parenthood lowers new parents’ psychological 
well-being, even for those with typically develop 
pregnancies and high self-esteem prior to becom-
ing a parent (Chen et al., 2020). However, parents 
who receive a fetal diagnosis are at an especially in-
creased mental health risk (Cole et al., 2016) as they 
shift their mindsets and prepare for the future.
 Given the emotional adjustment occurring in 
these pregnancies and the influence of external fac-
tors documented in the present review, parents may 
benefit from appropriate care and support during 
this period to boost positive influencing factors 
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the present review. Strengthening protective fac-
tors in this population is especially imperative as 
parents may be at risk for long-term psychological 
distress as children born with a fetal abnormali-
ty have an increased risk of altered developmental 
outcomes and disabilities throughout their lifes-
pan (Liu et al., 2016; Love et al., 2011) and parents 
of children with disabilities often show decreased 
psychological health (Olsson & Hwang, 2008).
 One possibility for a reinforced protective support 
is through healthcare providers. The present review 
and past literature show that parents with fetal diag-
noses often experience negative, insensitive, and unin-
formed medical care (Chaplin et al., 2005; Stock et al., 
2019), but literature suggests that healthcare providers 
may be ill-prepared and receive little training in parent 
practices post-diagnosis (Johnson et al., 2020; Luz et al., 
2017). Despite this, parents strongly rely on and desire 
genuine, trusting relationships with their healthcare 
team (Oulton et al., 2020), and parents in the present 
review who received supportive care from their health-
care team felt more comfortable and prepared. To ad-
dress gaps in provider quality, health organizations may 
want to consider updating and expanding parent re-
sources and encourage healthcare professionals to par-
take in additional professional development and train-
ing on parent support practices and fetal abnormalities 
to better support families in the perinatal period. 
 As evidenced in the present review and pri-
or work (Coffman & Ray, 2002; Kugler & Farmer, 
2015), targeted social networks also offer a promis-
ing route for a bolstered protective role. In addition 
to parents’ immediate social circles, findings suggest 
advantages to participation in formal social outlets 
such as support groups, especially those with sim-
ilar perinatal experiences. Parents in past literature 
who participated in parent groups described these 
relationships as imperative for their adjustment to 
parenthood as it provided a space to discuss their 
shared experiences and challenges with new parenting 
(Glavin et al., 2017). Parents who receive fetal diag-
noses may benefit from such social opportunities to 
connect with other families with shared experiences.
 A third, innovative approach to strengthening 
protective factors is the addition of psychological 
professionals to prospective parents’ support teams. 
Literature suggests that parents are best supported 
by a multidisciplinary team of healthcare and psy-

chological professionals (Catlin et al., 2008; Statham 
et al., 2000), and as such parents may benefit from 
psychological support as they process the diagnosis. 
Recent work on mindfulness interventions (Reid et 
al., 2016), group prenatal care (Ickovics et al., 2019), 
grief support (Navidian et al., 2017), and other psy-
chological counseling (Rohde et al., 2008) indicate 
promising results for perinatal parent populations. 
Pretest counseling has also been demonstrated as 
beneficial to help emotionally prepare parents for 
prenatal screening results (Dorner et al., 2020).

Limitations and Conclusion 
 There are some limitations in this review. First, 
while efforts were made to conduct a thorough, com-
prehensive search and selection of literature, addition-
al studies may have been published since the initial 
searches were performed and were not included in 
the present selection. Similarly, the analysis process 
may differ between researchers. Although procedural 
steps are detailed, it is possible that others may utilize 
different coding arrangements and judgements. Ad-
ditionally, although qualitative studies were included 
in the present review, quantitative data may also pro-
vide valuable insights. Future work in this area may 
want to perform an analysis of quantitative findings 
or synthesize a combination of both qualitative and 
quantitative literature. Studies in this review covered 
a wide range of countries. It is important to note the 
influence of culture in each target population, which 
may shape study results including individual respons-
es, coping, and perspectives. Future reviews may 
benefit from narrowing the focus to a more homog-
enous selection of countries, while further empirical 
work is needed to explore fetal diagnoses and avail-
able resources across cultures and geographic regions. 
 Receiving a fetal diagnosis is life-altering news for 
families. The present review suggests that prospec-
tive parents have similar initial reactions to prenatal 
diagnosis, but the subsequent adjustment process 
is shaped by various influencing factors and external 
characteristics. Parents who have strong protective 
factors, such as supportive social networks and sensi-
tive, informed healthcare support may have improved 
experiences and adjustment. Findings suggest the ben-
efit of providing improved medical, psychological, 
and social resources to parents after a fetal diagnosis. 
Taken together, these findings provide deeper un-
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derstanding of parent experiences and related factors 
and indicate directions for future parent support.
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Executive Function in Weight Loss Maintenance: The 
Moderating Role of Socioeconomic Status

Few individuals with overweight/obesity maintain weight loss. Executive function (EF) and socioeconomic status 
(SES) contribute to weight loss maintenance (WLM). This study examined whether the relationship between EF 
and WLM differs across SES. Forty-four participants between 32-78 years of age were assessed ≥ 1-year post- behav-
ioral obesity intervention. Those who achieved >5% weight loss during the program were recruited for the present 
study. Participants (N = 44) previously lost >5% of initial body weight. Hierarchical regressions tested the mod-
erating role of SES in the relationship between performance-based EF [Iowa Gambling Task (IGT)] or self-report 
EF [Behavior Rating Inventory of Executive Function (BRIEF-A)] and %WLM. The relationship between perfor-
mance-based EF and %WLM varied across SES (p < .05). For those with high SES, a 1-point T-score increase on 
IGT corresponded with 4.5% greater %WLM (β = .52, p = .03). No association was observed for those with low SES 
(β = -.12, p = .54). For those with low SES, greater EF may not benefit WLM. For those with high SES, greater EF 
may benefit WLM. Personalized WLM interventions accounting for levels of SES and EF may best facilitate WLM. 
Keywords: executive function, weight loss maintenance, socioeconomic status, obesity

 Approximately one-third of U.S. adults have 
obesity, with prevalence estimates increasing each 
year (Lundeen et al., 2018). Behavioral treatment for 
obesity is the gold-standard approach (Butryn et al., 
2011). However, only half of the individuals achieve 
clinically significant weight loss (i.e., >5%) through 
these interventions (Ball & Crawford, 2002; Chris-
tian et al., 2010; Kraschnewski et al., 2010; Montesi et 
al., 2016). Further, only 20% of individuals maintain 
clinically significant weight loss >1-year post-treat-
ment (Wing & Phelan, 2005), highlighting the signif-
icant challenge of weight loss maintenance (WLM). 
 A multitude of factors contribute to WLM, 
many of which relate to patients’ socioeconomic 
and demographic characteristics (Fitzgibbon et al., 
2012; Goode et al., 2017). One review demonstrat-
ed that occupation, education, and income all pre-
dicted weight change over time, with more socio-
economically disadvantaged participants having a 
greater risk of weight gain (Ball & Crawford, 2005). 
Because each of these constructs was related to poor-
er weight maintenance, it may be advantageous to 
utilize a measure of SES that captures the broader 
construct of SES related to weight maintenance (Ball 
& Crawford, 2005). These findings point toward the 
importance of identifying the combined influence 
of several measures of SES to understand the holistic 

influence of a disadvantaged background on WLM.
 Additionally, several psychological variables, in-
cluding executive function (EF), have been implicat-
ed in weight regain. EF refers to neuropsychological 
processing that controls and coordinates behaviors 
and cognitive abilities (Diamond, 2013). This typ-
ically includes skills pertaining to organization and 
regulation such as problem solving, decision making, 
reasoning, attention, planning, and time manage-
ment. Deficits in impulse control (Giel et al., 2017) 
and related EF constructs have been repeatedly asso-
ciated with reduced obesity treatment efficacy and 
greater weight regain (Montesi et al., 2016; Wing & 
Phelan, 2005; Elfhag & Rössner, 2005; Varkevisser 
et al., 2019). Further, constructs consistently related 
to executive dysfunction, such as binge eating (Bog-
giano et al., 2014; Striegel-Moore et al., 1998), eating 
in the absence of hunger, and emotional eating, have 
been associated with a greater weight regain (Giel et 
al., 2017; Elfhag & Rössner, 2005). Together, these 
studies suggest that EF plays a critical role in WLM.
 SES and EF may interact to affect health outcomes 
as well. For example, in an intervention that trained EF 
skills, SES moderated improvement in EF skills, such 
that those from low SES families experienced greater 
improvement than those from high SES families, em-
phasizing the importance of including SES as a mod
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erator, rather than simply a covariate when examining 
the effects of EF on treatment (Schubert, 2016). Evi-
dence from qualitative research supports this notion 
as well. One study exploring factors associated with di-
etary behavior indicated that low and mid-SES wom-
en emphasized the effect of employment-related time 
constraints on food preparation more than high-SES 
women (Inglis et al., 2005). Similarly, low-SES women, 
but not mid or high-SES women, named the cost of 
healthy food most frequently among food purchasing 
considerations (Inglis et al., 2005). These emphases re-
flect a high demand for resource management via orga-
nization and planning when preparing and purchasing 
foods (Inglis et al., 2005). Indeed, healthy food prepa-
ration can require a great deal of time and EF. Those 
with greater SES resources may be able to compensate 
for EF constraints by utilizing higher cost strategies 
(e.g., eating healthier quickly prepared foods due to 
lack of cost barrier and endorsing more opportunities 
to cook from home; Inglis et al., 2005) to accomplish 
EF-demanding health behaviors. Thus, these individ-
uals may not experience the same degree of negative 
effects of EF on their WLM. Conversely, those with 
low SES may not be able to employ more costly coping 
strategies (Inglis et al., 2005) and subsequently experi-
ence greater negative effects of EF difficulties on WLM.
 Although initial evidence suggests that SES may 
interact with EF to influence health behavior or 
WLM, the literature has yet to examine this moder-
ation effect. Evaluating the interaction between SES 
and EF on WLM would elucidate risk and resilience 
factors in WLM and has the potential to inform 
precision medicine approaches to WLM (e.g. iden-
tifying who may benefit from interventions target-
ing resources and/or EF skills). As such, the present 
paper aims to examine whether SES moderates the 
relationship between EF and WLM in a racially-di-
verse group of individuals who lost a clinically sig-
nificant amount of weight via lifestyle modification. 
We hypothesized that higher EF will be associated 
with greater WLM among those with low SES, but 
be unrelated to WLM among those with high SES.

Method
Participants
 Forty-four participants between 32-78 years of age 
(M = 57.43 years, SD = 11.71) were recruited from 
previous participants of a behavioral obesity interven-

tion. The original intervention, Improving Weight 
Loss Maintenance Through Alternative Schedules 
of Treatment (ImWeL, NCT02487121), consisted 
of weekly sessions involving evidence-based dietary 
modifications, increased physical activity, and behav-
ioral strategies designed to promote adherence to these 
lifestyle changes, delivered by trained interventionists 
(for more information, see Gowey et al., 2021). For 
the original intervention, participants were recruited 
through the local newspaper, television, flyers, and 
the university-affiliated website and e-newsletter ad-
vertisements. For the current study, participants were 
contacted 2-4 years post-intervention on a rolling basis 
for six months. Individuals were eligible for recruit-
ment if ≥ 5% weight loss was achieved during ImWeL. 
Eligibility was confirmed based on study records of 
weight loss history. Participants were excluded if they 
had (a) a history of bariatric surgery, (b) unintentional 
weight loss since participating in the previous weight 
loss trial, or (c) a medical condition influencing body 
weight. The current sample was predominantly female 
and racially diverse (93% female, 55% African Ameri-
can/other, 45% White, see Table 1). The study was ap-
proved by the university’s Institutional Review Board.

Procedure
 Individuals were recruited via mailed letters and 
telephone calls to assess eligibility. All 44 participants 
contacted for this study were interested and eligible to 
enroll in the study. They were scheduled for a two-hour 
study visit where informed consent procedures were 
conducted, after which anthropometry measurements 
were taken, surveys were completed, and EF testing 
was conducted by a trained graduate student under 
the supervision of a PhD-level clinical psychologist. 

Measures
Demographic information
 Participants self-reported their age, educational 
attainment, medical history, race, ethnicity, marital 
status, and household income.
Socioeconomic Status
 SES was measured by averaging standardized in-
come and education variables (e.g., Pu & Rodriguez, 
2021; Rodriguez et al., 2021; Gardner et al., 2017). 
Education was reported on a 5-point scale, rang-
ing from (1) Less than a high school diploma to (5) 
Graduate school. Annual total gross family income
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was reported on an 11-point scale, with the follow-
ing values: 0) Under $10,000, 1) $10-20,000, 2) $20-
30,000, 3) $30-40,000, 4) $40-50,000, 5) $50-60,000, 
6) $60-70,000, 7) $70-80,000, 8) $80-90,000, 9) $90-
100,000, 10) Over $100,000. For interaction analyses, 
simple slopes were calculated at 1 standard deviation 
above and below the mean according to best practices 
for moderation analyses when there are no meaning-
ful cut points available (Memon et al., 2019). Thus, 
“High SES” refers to an SES level one standard devi-
ation above the mean, or the 84th percentile. “Low 
SES” refers to an SES level at one standard deviation 
below the mean, or the 16th percentile. For reference, 
an income one SD above the mean would be an in-
come between $80-90,000 and an income one SD be-
low the mean would be an income of about $30,000. 
For education, one SD above the mean represents 
a doctoral or professional degree, while one SD be-
low the mean represents some college, but no degree.  
Anthropometric measurements
 Trained staff measured participants’ height and 
weight with shoes removed using a wall-mounted sta-
diometer and digital scale. 
Percent weight loss maintenance (%WLM)
 To determine %WLM, the following data were 
self-reported by participants: the most weight they lost 
in their lifetime (initial weight loss; Krueger & Reit-
her, 2015; Santos et al., 2017) how much they weighed 
prior to losing that weight (start weight), how much 
they weighed after losing that weight (post weight), 
and their current weight which was measured objec-
tively (see anthropometric measurements section). 
The following formula is based on prior literature 
(Ryder et al., 2005) and was used to calculate %WLM:

initial weight loss – (current weight – post weight)
initial weight loss

Performance-based EF
 The Iowa Gambling Task (IGT; Bechara, 2007) 
was utilized to measure performance-based EF. The 
IGT measures decision-making using four virtual 
decks of cards. The participant is instructed to win 
as much money as possible and that cards will re-
ward or penalize them. Participants are scored based 
on their use of good decks, which provide smaller 
rewards more often and have better net outcomes, 
versus bad decks, which provide larger rewards less 

often and have poorer net outcomes. A norm-refer-
enced T-score (age-, gender-, race-, ethnicity-matched) 
is generated based on the total net score, with lower 
scores indicating more impaired decision making. 
Mixed results have been noted when comparing 
IGT performance to performance on other executive 
functions, decision making, and memory tasks, with 
impairments in cognitive skills more associated with 
“cold” decision making a likely cause for the incon-
sistencies (Buelow & Suhr, 2009). However, there is 
evidence to demonstrate that IGT shows good con-
struct validity with some measures of executive func-
tion and decision-making, like the Wisconsin Sorting 
Card task (Brand et al., 2007, Buelow & Suhr, 2009)
Self-reported EF
 The Behavior Rating Inventory of Executive 
Functioning (BRIEF-A) is a standardized self-report 
scale of EF that is well-validated and has demonstrat-
ed good internal consistency in adults with obesity 
(Roth et al., 2005; Rouel et al., 2016). There were 
moderate to high coefficient alphas for the nine clin-
ical scales (α = 0.65–0.92), and high alphas for the 
three composite scales (α = 0.93, 0.95, and 0.97, re-
spectively). Three subscales showed internal consis-
tency below the expected value of 0.80 (α = 0.65, α = 
0.78, α = 0.79). Participants rate the frequency with 
which certain behaviors have been a problem in the 
past month. Scoring of the 75-item questionnaire 
generates T-scores for the Global Executive Compos-
ite (GEC).  Higher scores indicate more impaired EF. 

Data Analyses
 Descriptive statistics characterized key variables. 
Two candidate covariates (BMI, duration of WLM) 
were examined via correlations. Potential covariates 
that significantly correlated with %WLM were re-
tained in the model. Moderation was tested in a hi-
erarchical linear regression model. Step one included 
BMI as a covariate, step two added mean-centered 
SES and EF, and step three added the interaction be-
tween SES and EF. The hierarchical model was run 
separately for performance-based and self-reported 
EF. Significant interactions were followed up with  
simple slope testing at low and high SES (one standard 
deviation below and above the mean). All assump-
tions and analyses were tested via SPSS version 25. 
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Results
Preliminary Analyses
 Descriptive statistics for key variables are report-
ed in Table 1. Participants kept off approximately 
13% of the total weight they lost in their lifetime on 
average. Spearman’s correlations between potential 
covariates (BMI and duration of WLM) and pri-
mary variables of interest only revealed a negative 
correlation between BMI and %WLM (r = -.41, p < 
.01) (See Table 2). As expected, SES and Education 
were moderately associated (r = .36, p < .05) Thus, 
BMI was included as a covariate in the main analy-
ses. All relevant assumptions for moderation using 
hierarchical multiple regression were tested and met. 

Moderation Analyses
Performance-based EF (IGT)
 The hierarchical regression model testing SES 
as a moderator of the relationship between IGT and 
%WLM was significant, R2 = 0.24, F(4, 39) = 3.11, p 
< .05; see Table 3. In the first step, higher BMI predict-
ed lower %WLM, β = −0.37, p < .05; R2 = 0.14, F(1, 
42) = 6.72, p < .05. In the second step, IGT and SES 
did not uniquely predict %WLM, ΔR2 = 0.02, ΔF(2, 
40) = 0.40, p = .11. In step three, however, EF signifi-
cantly interacted with SES in predicting %WLM, β = 
0.31, p < .05; ΔR2 = 0.09, ΔF(1, 39) = 4.47, p = < 
.05, b = 0.31, p < .05. Simple slope analyses showed 
a positive effect of EF on WLM at higher levels of 
SES, a one-point t-score increase in IGT correspond-
ed with a 4.5% increase in %WLM (β = 0.52, p < .05), 
while at lower levels of SES, there was no relation-
ship between IGT and %WLM (β = -0.12, p = .54); 
see Figure 1. A post-hoc power analysis for the final 
model demonstrated that with ΔR2 = 0.09, f2 = 0.10, 
N = 44, α = 0.05, and four predictors, the achieved 
power to detect the moderation effect was 0.66.
Self-reported EF (BRIEF)
 The hierarchical regression model testing SES as 
a moderator of the relationship between the BRIEF 
and %WLM was not significant, R2 = 0.15, F(4, 39) 
= 1.66, p = .18; see Table 3. In the first step, higher 
BMI predicted lower %WLM, β = -0.38, p < .05; R2 
= 0.14, F(1, 42) = 6.72, p < .05. In the second step, 
the BRIEF and SES did not significantly predict 
%WLM, ΔR2 = 0.01, ΔF(2, 40) = 0.16, p = .85.  In 
step three, the BRIEF did not significantly inter-
act with SES to predict %WLM, β = .03, p = .86; 

ΔR2 = 0.001, ΔF(1, 39) = .03, p = .86, b = .026, p 
= .86. A post-hoc power analysis for the final mod-
el demonstrated that with ΔR2 = 0.001, f2 = 0.001, 
N = 44, α = 0.05, and four predictors, the achieved 
power to detect the moderation effect was 0.08.

Discussion
 The goal of the present study was to examine the 
degree to which SES moderates the relationship be-
tween EF and WLM to address gaps in the WLM lit-
erature that may inform precision medicine approach-
es.  Given recent studies demonstrating relationships 
between SES, EF, and weight loss outcomes, we ex-
amined whether individuals from different SES back-
grounds showed unique relationships between EF and 
%WLM. EF was measured via a performance-based 
test and self-reports, as these methods provide unique 
information about EF and do not correlate highly with 
each other (Garcia et al., 2013; Toplak et al., 2013). As 
expected, findings indicated that the relationship be-
tween performance-based EF and %WLM was depen-
dent on SES; contrary to our expectation, however, 
those with high SES experienced a greater benefit of 
performance-based EF on %WLM than individuals 
with low SES. Regarding self-reported EF, our hy-
pothesis was not supported, as SES and self-reported 
EF did not interact to affect an individual’s %WLM. 
 Access to high-cost coping strategies in high-SES 
individuals may best explain the unique relation be-
tween EF and SES in high-SES individuals. It is like-
ly that for high SES individuals, having access to an 
abundance of weight management resources (e.g., 
grocery stores, gym memberships/classes, meal prepa-
ration services, smartphone applications, and gadgets, 
etc.) may be more efficiently accessed and utilized for 
an individual with stronger EF skills. For example, in-
dividuals with higher SES may be more likely to own 
a wearable device to monitor activity, and those with 
stronger EF skills may be more likely to utilize the track-
ing features (e.g., weight, food, and exercise tracking) 
on the device or its associated phone app. Alternative-
ly, EF deficits could also be uniquely hindering those 
with high SES, perhaps due to increased access to un-
healthy foods and mismanagement of extra resources.
 In contrast, lower SES individuals often lack ba-
sic access to these same resources (Ailshire & House, 
2011); thus, EF may manifest differently in each of 
these scenarios. For higher SES individuals with abun-
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dant opportunities, there is a need to organize options, 
utilize self-control with grocery shopping, and manage 
memberships efficiently and accurately.   Alternative-
ly, for lower SES individuals maintaining weight loss, 
there are fewer resources through which to apply EF 
skills of coordinating, organizing, and managing, so EF 
abilities may have a more limited “range” of impact. In 
fact, for low SES individuals, the weight-loss interven-
tion program itself may be the primary resource acces-
sible to this group for healthy eating and activity. Once 
the program ends, these individuals may not have the 
community structures (e.g., gyms, healthy food mar-
kets, etc.) in place to support previous efforts. This 
interpretation is supported by the recent emphasis on 
the relationship between social determinants of health 
and adverse health outcomes (Medvedyuk et al., 2018). 
 The use of a performance-based EF task is a no-
table strength of the study design. IGT is specifically 
designed to detect decision-making deficits and does 
so in the context of financial gains and losses (Be-
chara, 2007). One interpretation of these outcomes 
could imply unique interactions between SES and a 
financially-oriented EF-dependent task. Although the 
correlation between IGT and SES was weak and non-
significant (see Table 2), there are financial patterns 
across different SES groups that are worthy to note. 
For example, individuals with low SES experience 
frequent financial uncertainties which often pres-
ent as stressors and constraints, rather than solvable 
complications (Chen & Miller, 2013). In the context 
of weight management, which can be characterized 
as a stressor due to the extensive behavior change, 
resource allotment, and commitment required to 
maintain success, if low-SES families are attempt-
ing to balance weight-related stressors with financial 
stressors, a “spiral of resource loss” (Hobfoll, 2001)  
can occur (e.g., a parent misses work to take care of a 
sick child, loses a job, can’t afford gym membership). 
This financial uncertainty may lead to buying cheap-
er, unhealthy foods or lower quantities of healthy 
foods. Thus, real-world decisions about money, food 
choices, and healthy access to food could be influenc-
ing behavior during this performance-based measure 
and influencing lifestyle choices in the real-world set-
ting, amplifying the significant difference for higher 
SES individuals compared to lower SES individuals.
 Self-reported EF was measured using the BRIEF-A 
questionnaire and is considered more of a global com-

posite of different behaviors pertaining to EF abilities. 
Subjective rating scales tend to have more ecological 
validity than performance-based testing but can be 
stifled if someone has severe enough impairments that 
they are not aware of their deficits or of the impact 
these deficits have on everyday behavior (Barkley, 2012; 
Chan, 2008). A self-rating scale that requires insight 
into one’s own cognitive abilities may be inherently 
difficult for someone with impairment in self-aware-
ness as compared to performance-based testing which 
is rated by a trained observer (Buchanan, 2016), which 
could explain some of the discrepancies between 
the performance-based and self-reported EF results.

Limitations
 This study has some limitations that should be 
mentioned. One of the most important limitations 
is the sample size, which reduced statistical power 
and did not now allow more complex modeling tech-
niques, such as additional predictors or covariates. The 
post hoc analyses revealed low power to detect effects, 
supporting the notion that a larger sample size may 
improve power and allow for more complex modeling. 
Given that this study enrolled only those who lost a 
clinically significant amount of weight, future studies 
using similar designs may benefit from over-recruit-
ment during a weight loss intervention to allow for a 
larger recruitment pool of those who lose a clinically 
significant amount of weight. Alternatively, future re-
search could consider more large-scale designs, such as 
that of the National Weight Control Registry (Hill et 
al., 2005). However, with this approach, measurements 
would need to be adapted for remote data collection, 
which would introduce another limitation in exchange 
for an increased sample size. A second limitation was 
the composition of the sample. The majority of the 
sample was female, limiting the generalizability of find-
ings to weight loss experiences for males. Despite these 
limitations, the current study represents an important 
step toward prioritizing SES and EF in weight manage-
ment interventions and considering the impacts indi-
vidual differences and characteristics have on WLM. 
 For the present study, the best two factors to 
capture SES included educational history and race,  
however, it is understood that other variables can 
be included to strengthen SES as a construct. One 
recent study acknowledged the complexity of mea-
suring and conceptualizing SES and included a sam
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ple of additional criteria to be considered in future 
research (Rodríguez-Hernández et al., 2020). Spe-
cifically, they highlight parental education, family 
income, parental occupation, household resources, 
and neighborhood resources. Alternatively, SES can 
also be considered subjective, with perceived SES 
demonstrating its own separate impact on health 
outcomes (Nobles et al., 2013) compared to objec-
tive components of SES. Therefore, future research 
should also carefully consider the conceptualization 
and measurement of SES when studying weight man-
agement and could consider the influences of both 
perceived SES and more objective SES factors related 
to actual income, occupation, and education status.
 Future studies may benefit from expanding upon 
the present findings. For example, efforts could be 
made to recruit males and examine sex differences in 
the studied relationships. Additionally, it may be ad-
vantageous to recruit a mix of individuals with vary-
ing degrees of success with WLM, including those 
experiencing weight regain. This allows for more 
variance in weight maintenance outcomes and allows 
for an improved investigation of potential barriers to 
WLM. One final consideration includes isolating the 
different clinical domains captured in the BRIEF to 
examine unique associations between individual EF 
domains, WLM, and SES. Continuation of this line of 
research could ultimately inform the development of 
precision medicine strategies that take such relation-
ships into account in treatment selection and delivery.

Conclusion
 The present findings suggest that for those with 
high SES, who already possess basic financial and 
community resources, higher EF may facilitate the 
ability to organize, prioritize, and efficiently access 
available weight management tools and strategies. For 
those with lw SES who may lack financial and com-
munity resources, research should examine the ben-
efit of reducing barriers to such resources via local 
programs or providing continuous, free, or low-cost 
access to WLM treatment programs. Overall, if indi-
viduals are provided with personalized WLM support 
aligned with their levels of SES and EF, they may de-
velop the necessary skills to succeed in lifetime WLM. 
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Objective: This study examines the relationships between working memory, memory self-efficacy (MSE), and commu-
nity participation among older adults. 
Method: 203 United States older adults (age 55+) were recruited through MTurk to complete surveys and a memory 
task. A multiple linear regression was used to regress MSE and community participation. 
Main Findings: Entering all variables into the model explained 45% of the variance in community participation (R2 = 
.45, Adj. R2 = .41, F(7, 141) T = 16.26, p < .001). MSE was positively related to community participation (β = .38, p < 
.001), as predicted. However, contrary to hypotheses, worse working memory (β = -.22, p = .001) and greater difficulty 
remembering/concentrating (β = .26, p < .001) predicted higher levels of community participation. 
Conclusions: It is reasonable to conclude that one’s beliefs about their memory ability is an important consideration 
when one chooses to engage in community events. 
Keywords: memory self-efficacy, community participation, aging, dementia, Alzheimer’s disease. 

 As the world’s older adult population grows, old-
er individuals are susceptible to a heightened risk of 
experiencing age-related cognitive challenges, such as 
dementia (Aartsen et al., 2002, Fritsch et al., 2005). 
To help combat this growing problem, researchers 
have worked to identify factors that can support or 
improve cognitive functioning. One such factor that 
has gathered extensive support in the literature is 
participation in community leisure activities, such 
as ones that include social engagement (e.g., attend-
ing events with friends, having dinner with friends, 
participating in a card game group; Fratiglioni et al., 
2004; Scarmeas et al., 2001; Sobral & Paúl, 2013; Ver-
ghese et al., 2003). However, participating in these 
activities can be difficult if one has difficulty remem-
bering or concentrating, which might impair their 
ability to track a conversation, answer questions, or 
carry out multi-step instructions to complete an ac-
tivity (Cowan, 2014). Additionally, if one feels that 
their cognitive abilities are poor, they might be more 
likely to avoid these activities, instead choosing to iso-
late themselves to bypass experiencing difficulties or 
feelings (Nieboer et al, 2020). To examine this idea 
further, the present study examined the relationships 
between memory self-efficacy, working memory, 
and community participation among older adults.
Memory Self-Efficacy
 Memory self-efficacy (MSE) is defined as the beliefs 
an individual holds about their memory ability (Lalitha 
& Aswartha Reddy, 2021; Pearman & Trujillo, 2013; 
Sawin, 2021). The concept of MSE stems from Ban-
dura’s self-efficacy theory, which refers to an individu-

al’s self-perception of their ability to organize and exe-
cute tasks under given conditions (Bandura, 1997). In 
line with past research that has supported the positive 
relationship between MSE and memory performance, 
Bandura hypothesized that those with low self-efficacy 
perform poorer on tasks, compared to those with high-
er self-efficacy (Bandura, 1989; Beaudoin & Desrich-
ard, 2011). As Bandura notes, this poorer performance 
occurs as those who doubt their ability to carry out a 
task are less invested in the tasks, which results in less 
effort, persistence, and motivation; setting lower goals 
for themselves; experiencing higher anxiety; and com-
mitting less to accomplish these goals (Beaudoin & 
Desrichard, 2011; Lalitha & Aswartha Reddy, 2021).
 MSE is an important construct within metamem-
ory that has been used to explain the cognitive decline 
that occurs with aging (Beaudoin & Desrichard, 2011; 
Hertzog et al.,1987). Past research has identified a cor-
relation between MSE and memory task performance 
for older adults, with higher MSE associated with bet-
ter memory performance (Lalitha & Aswartha Reddy, 
2021; Pearman & Trujillo, 2013; Sawin, 2021). Other 
studies have found evidence that higher MSE is pre-
dictive of memory performance in cases of both labo-
ratory and simulated-everyday episodic memory tasks 
(Turvey et al., 2000; West et al., 1996). In addition to 
being positively related to memory performance, such 
that low MSE is related to poor memory performance 
(Beaudoin & Desrichard, 2011; Lalitha & Aswar-
tha Reddy, 2021; Pearman & Trujillo, 2013; Sawin, 
2021), MSE has been found to be negatively related 
to beliefs about forgetting, such that stronger beliefs 
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about forgetting and aging being related was associat-
ed with lower MSE (Vallet et al., 2015). In addition to 
being related to one’s ability to remember, MSE has 
been shown to be related to one’s ability to complete 
self-care tasks. Salinas (2021) found that self-efficacy is 
related to self-management behaviors in older adults 
who live alone. Similarly, Vellone et al. (2016) found 
that in those with impaired cognition, one’s self-effica-
cy in being able to care for themselves was an import-
ant factor that influenced self-care abilities. In fact, 
one’s self-efficacy mediated the relationship between 
working memory ability and self-care ability, illustrat-
ing the influence of self-efficacy even when working 
memory is poor. Given these findings, Vellone et al. 
recommended interventions that could increase self-ef-
ficacy and, in turn, improve self-care. Additionally, 
past research appears to suggest a gender difference in 
MSE, with Fallan and Opstad (2016), Huang (2012), 
and West et al. (2002) finding that males reported 
higher self-efficacy, and were more likely to overesti-
mate their abilities, when completing cognitive tasks.
Working Memory
 Working memory is a memory/executive func-
tioning ability that allows one to actively hold and ma-
nipulate information for a brief amount of time, such 
as reordering numbers or completing mathematical 
problems (Aben et al., 2012; Cowan, 2008; McCabe 
et al., 2010; Miyake & Shah, 1999). Working memory 
has been measured in multiple ways, primarily with 
mental arithmetic or digit span tasks (Wechsler, 2008). 
 Due to its role in planning, working memo-
ry ability is needed to complete vital self-care tasks, 
such as remembering to take medications or remem-
bering that one took the medications. In fact, In-
sel et al. (2006) found that working memory tasks 
and executive function were the only significant 
predictors in a model used to predict medication 
adherence. Poor working memory can also affect 
an individual’s participation in the community, as 
working memory is necessary for several aspects of 
social-cognitive information processing, including 
tracking a conversation, the information presented, 
relationships between others, names just learned, and 
others’ feelings towards topics (Meyer et al., 2012).

Present Study
Although past research has explored the relationship 
between MSE and memory ability in general (Lalitha 
& Aswartha Reddy, 2021; Pearman & Trujillo, 2013; 
Sawin, 2021), to the best of the authors’ knowledge, 
only two studies have appeared to examine the relation-
ship between MSE and working memory. One study, 
conducted by Hoffman and Schraw (2007), investigat-
ed the influence of self-efficacy and working memory 
on mathematical problem-solving performance. Hoff-
man and Schraw found that self-efficacy was beneficial 
as demands on working memory increased, and these 
findings proposed that one’s ability to efficiently and 
strategically solve problems increased with self-efficacy. 
Additionally, Mashinchi et al. (2022) used a hierarchi-
cal regression analysis and found that MSE explained a 
large, unique portion of variance in working memory 
ability after controlling for age, depression, and anxiety.
 Further, the authors of the present study are un-
aware of any research that has investigated the relation-
ship between MSE and community participation. This 
study sought to fill this gap in the literature by exam-
ining the relationship between MSE and community 
participation. Hypotheses are as follows: 1) MSE and 
working memory ability will be positively correlated 
with community participation while difficulty in com-
pleting self-care tasks and difficulty remembering and 
concentrating will be negatively correlated with com-
munity participation, with all variables having statisti-
cally significant independent effects on community par-
ticipation; and 2) noticing memory changes, difficulty 
in completing self-care tasks, and difficulty remember-
ing and concentrating will all be negatively correlated 
with MSE while working memory ability will be pos-
itively correlated with MSE, with all variables having 
statistically significant independent effects on MSE.

Method
Participants
 Participants were all United States residents over 
the age of 55 and were recruited through MTurk, an 
online community that completes surveys for mone-
tary rewards. An MTurk filter was applied to ensure 
that all participants were United States residents. An 
MTurk age filter was applied, such that only partici-
pants that fit within the age parameter of 55 and older 
were able to participate in the study. In order to partic-
ipate in the study, potential participants had to achieve 
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an approved task completion rate (HIT rate) of 95%, 
meaning that they had to demonstrate worker quali-
ty by being approved by 95% of the researchers that 
they had completed studies for in the past. Participants 
were excluded if they reported an age that was not 
over 55, if more than 5% of their data were missing, 
or if their data did not appear to be of high quality. 
Two hundred and three eligible participants consent-
ed to participate in the study. One participant did not 
complete the demographic questionnaire but was in-
cluded in the final analysis. A $0.50 monetary incen-
tive was awarded to participants in exchange for their 
time. An a priori power analysis for a linear multiple 
regression, fixed model, single regression coefficient 
was conducted on G*Power 3.1. This power analysis 
was two-tailed, the alpha error probability was set to 
.05, and the desired power was set to .95. Results of 
this analysis yielded a sample size of at least 89 partic-
ipants would be needed to achieve these parameters.  

Assessments and Measures
Demographics
           Self-reported demographic information regard-
ing age, gender, ethnicity, and educational attainment 
was collected from each participant. In the analyses, 
gender was binary coded, with 1 = male and 2 = fe-
male. Additionally, participants were asked to indicate 
(yes/no) if they had noticed their ability to remember 
things had changed over the years. Further, partici-
pants completed the Washington Group Short Set of 
Questions on Disability (Centers for Disease Control 
and Prevention [CDC], 2015), which queries any dif-
ficulty with seeing, hearing, walking, remembering/
concentrating, communicating, and/or completing 
self-care tasks using a 4-point Likert scale with 1 = no 
difficulty and 4 = cannot do at all. The present study 
analyzed the data for items pertaining to remember-
ing/concentrating and completing self-care tasks.
 
Memory Self-Efficacy 
            To assess participants’ MSE, the present study 
used an adaptation of the Memory Self-Efficacy 
Questionnaire (MSEQ; Berry et al., 1989), which is 
designed to assess participants’ prediction of their 
memory ability. The authors of the present study 
adapted the MSEQ by including only the MSEQ’s 
digit recall items. Further, the items were modified 
to specifically ask participants to predict their memo-

ry ability on the forward, backward, and sequencing 
conditions of the digit span memory task (adapted 
from Wechsler, 2008). The present study’s measure of 
MSE was found to be highly reliable (α = .93), with 
alpha levels for each of the conditions as follows: 
forward (α = .78), backward (α = .87), and sequenc-
ing (α = .79). See Table 1 for items and item means

Community Participation
 To assess community participation, participants 
were administered the ten-item “Undertaking Activi-
ties” section of the Maastricht Social Participation Pro-
file (MSPP; Mars et al., 2009). This section examines 
both consumptive participation — which is defined 
as activities that allow an individual to benefit from 
the offerings of society (e.g., participating in a course 
or eating at a restaurant) — and formal social partic-
ipation — which is defined as activities that allow an 
individual to offer a contribution to society (e.g., par-
ticipating in organized volunteer work or organized 
clubs; Mars et al., 2009). The ten items asked partic-
ipants to indicate the frequency with which they par-
ticipated in specific community activities in the past 
four weeks. The present study used a 4-point Likert 
scale as follows: 1 = not at all, 2 = less than once a week, 
3 = once or twice a week, and 4 = more than twice a 
week. The MSPP has been found to have strong con-
vergent validity and discriminant validity with the 
Frenchay Activities Index, which is a measure of par-
ticipation, similar to the MSPP (Mars et al., 2009)..

Working Memory Ability
 Given the novelty of this project, the authors 
sought to use a reliable working memory task that 
has strong psychometric properties (Wechsler, 2008). 
Thus, a digit span task was used. This digit span task 
was similar to the Wechsler Adult Intelligence Scale- 
Fourth Edition Working Memory Index (WAIS-IV; 
Wechsler, 2008). In the present study, the digit strings 
presented to participants differed from the strings 
presented in the WAIS-IV, but the procedure was 
similar. The digits for this study’s task were present-
ed on screen, making this a visual working memory 
task, whereas the WAIS-IV’s Digit Span Task is a ver-
bal memory task. This change in format of the digit 
span task was made to avoid predicted difficulties 
participants might encounter when completing an 
auditory digit span task, such as the need for working 
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speakers, headphones, or assistive audio technology.  
 Participants were asked to remember a set of num-
bers under three varied conditions: forward, backward, 
and sequencing. In the first condition, digit span for-
ward, participants were instructed to recall the num-
bers in the same order in which they were presented. In 
the second condition, digit span backward, participants 
were instructed to recall the numbers in the reverse or-
der with which they were presented (e.g., if presented 
2-3, asked to recall it as 3-2). In the third condition, 
digit span sequencing, participants were asked to recall 
the digits presented in order from least to greatest in 
value (e.g., if presented 4-1-8, asked to recall it as 1-4-8).
 The string of numbers was presented one by one 
in the middle of the screen for one second. The num-
bers and timing were programmed to auto advance on 
the screen by a timer feature. An extra number was 
added to the digit string with each additional trial. 
Once all digits of a string were presented, the screen 
changed to include a text box in which participants 
were instructed to type in each number string with 
one space between each number. The text box was 
programmed to recognize the correct answer. If cor-
rect, participants auto advanced to a digit string with 
an additional digit included. If not, participants were 
auto advanced to the second trial string, in which they 
were given another chance to answer a string with the 
same digit amount, identical to the WAIS-IV’s Digit 
Span. If participants answered this string incorrect-
ly, participants auto advanced to the next condition 
(e.g., backward). Scores were summed automatical-
ly by the software. The total Digit Span score rang-
es from 0-48, with each condition’s score ranging 
from 0-16. The present study’s digit span task had 
an internal reliability score of .92. Additionally, the 
internal consistency reliability for the three condi-
tions are as follows: Digit Span Forward = .75, Digit 
Span Backward = .81, Digit Span Sequencing = .78. 

Procedure
 The Institutional Review Board at the University 
of Montana approved this study prior to data collection. 
Data were collected online using a Qualtrics-based sur-
vey that was posted on MTurk. First, participants re-
viewed the consent form and consented to participate 
in the study. Once written consent was obtained, all 
participants completed the MSE items, and then com-
pleted the digit span task. Next, participants completed 

the Washington Group Short Set, the MSPP, and the 
demographics questionnaire. Finally, all participants 
reviewed a debriefing form, outlining the purpose of 
the study, and received a code to input into MTurk to 
receive the monetary incentive for their participation.

Results
Participants
 The age of participants ranged from 55 to 80 years 
(M = 65.25, SD = 4.90) and were predominantly female 
(67%) and Caucasian (66%). Ninety-two percent of par-
ticipants had an education greater than a high school 
degree. Thirty-three participants reported that they no-
ticed that their ability to remember things had changed 
over the years. Seventy-eight participants reported that 
they did not have difficulty completing self-care tasks, 
while 64% of participants reported that they did not 
have difficulty remembering or concentrating. See Ta-
ble 2 for the full demographic statistics of the sample.

Hypothesis Tests
 The assumptions of linearity, normally distrib-
uted errors, and uncorrelated errors were assessed for 
all variables. The Shapiro-Wilks tests for each variable 
was significant (ps <.05), and a visual analysis of the 
data revealed a slight positive skew in the distribu-
tion, as well as positively skewed clustering. Thus, 
the data for these analyses deviate somewhat from 
a normal distribution warranting caution for inter-
preting the significance of inferential test statistics. 
 A collinearity analysis was conducted to examine 
any problematic correlations between predictor vari-
ables. In accordance with Denis (2016), which stated 
that a VIF score of 10 suggests that a study’s parame-
ter β was not being precisely estimated due to a large 
standard error, the present study used a VIF cutoff 
score of 10. VIF scores for all variables passed this 
cutoff for both regression analyses (all VIFs < 1.93). 
 Prior to computing the regression analyses, binary 
Pearson r correlations were computed to examine the 
relationships between each variable (see Table 3). Con-
trary to the first hypothesis, results revealed that the re-
lationships between community participation and the 
following variables were both statistically significant 
(ps < .001) and positive in direction: MSE, difficulty 
completing self-care tasks, and difficulty remembering/
concentrating. Working memory ability was negatively 
correlated with community participation (p < .001).
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Community Participation
 A multiple linear regression analysis was con-
ducted to examine how MSE, difficulty completing 
self-care tasks, difficulty with remembering/concen-
trating, and working memory ability are associated 
with community participation. Entering all variables 
into the equation explained 45% of the variance in 
community participation (R2 = .45, Adj. R2 = .42, 
F(7, 141) = 16.26, p < .001; see Table 4). Greater MSE 
was positively related to more community participa-
tion (β = .38, p < .001), as predicted. However, con-
trary to the first hypothesis, worse working memory 
ability (β = -.22, p = .001) and having greater diffi-
culty remembering/concentrating (β = .26, p < .001) 
predicted higher levels of community participation.

Memory Self-Efficacy
 A multiple linear regression analysis was conduct-
ed to examine how difficulty completing self-care tasks, 
difficulty with remembering/concentrating, and notic-
ing memory changes are associated with MSE. Entering 
all variables explained 13% of the variance in MSE, R2 = 
.13, Adj. R2 = .09, F(7, 140) = 2.95, p = .007; see Table 
5). Contrary to the second hypothesis, greater difficulty 
completing self-care tasks (β = 0.24, p = .02), and gen-
der (β = -0.22, p = .01) predicted higher levels of MSE.

Discussion
Findings
 Consistent with the first hypothesis, greater MSE 
was positively associated with community participa-
tion. This finding might suggest that one’s beliefs about 
their memory can influence whether they choose to par-
ticipate in community activities or not. For example, if 
an individual does not think that their memory ability 
is strong, especially compared to their friends or to oth-
ers they might interact with, they might choose to stay 
home to avoid embarrassment or the stress of attend-
ing the event. However, contrary to the first hypothe-
sis, worse working memory ability and greater difficul-
ty remembering/concentrating also predicted higher 
levels of community participation. This is surprising, 
as the literature has proposed that those experiencing 
cognitive difficulty are more likely to experience social 
isolation (DiNapoli et al., 2014; Shankar et al., 2013). 
 The findings of the present study might suggest 
that individuals who experience greater cognitive 
difficulty might tend to seek out alternative, pleasur

able activities or activities that might enhance their 
social support, which is contrary to the idea that this 
increased difficulty would lead individuals to stay at 
home due to the extra effort it takes to leave their home. 
Further, an explanation might be found in Greenglass 
et al. (2006), which examined how proactive cop-
ing — a form of coping in which an individual views 
stressors as challenges rather than threats — was relat-
ed to greater functional independence and lower de-
pression in older adults. It is possible that older adults 
with difficulty view community activities as challeng-
es, motivating them to participate in order to achieve 
and maintain independence (Greenglass et al., 2006)
 With regard to MSE, a surprising finding that 
contradicted the second hypothesis was that greater 
difficulty completing self-care tasks was found to pre-
dict higher levels of MSE. It is possible that this study’s 
results were an example of the role that social desir-
ability can play in MSE and memory performance, as 
explored by Sawin (2021). Social desirability refers to 
one’s desire to minimize negative and enhance posi-
tive attributes of themselves, which can result in un-
derreporting negative behaviors while overreporting 
positive behaviors (Latkin et al., 2017; Sawin, 2021). 
In these cases, as potentially suggested by the present 
study’s data, one might overreport their memory abil-
ity in an effort to conceal their experience of difficulty 
completing self-care tasks. This would also provide 
an explanation as to why working memory ability 
was negatively related to community participation, 
as it is possible that memory ability is not as influen-
tial as social desirability is. If correct, this idea would 
contrast with the literature that examines the threat 
of stereotypes associated with aging (e.g., older adults 
are not as cognitively able strictly due to their age), on 
an individual’s abilities on memory tasks, such that 
ability is reduced due to buy-in of these stereotypes 
(Chasteen et al., 2005; Stein et al., 2002). If older 
adults instead choose to overreport their memory 
ability, attempting to appear better off than they are, 
then this social desirability factor might have a great-
er effect than stereotypes associated with age or diffi-
culty completing self-care tasks could have on ability..
 Further, our findings illustrated that men had high-
er MSE compared to women. This was similar to the 
findings of Fallan and Opstad (2016) and Huang (2012), 
which observed that males reported higher self-efficacy 
on math tasks. It is possible that the working memory 
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task was considered by participants to be a math task 
because it involved numbers, which could help explain 
the gender differences revealed in the present study.
 Finally, given past research findings that MSE was 
positively related to working memory, it was surprising 
that MSE was not positively related to working memory. 
It is possible that the executive functioning component 
of working memory caused the relationship between 
MSE and memory that was observed in past research to 
not be true of working memory. It is also possible that 
the present study’s limitations, which are discussed 
in detail below, led to a positive relationship between 
MSE and working memory remaining undetected.

Limitations and Suggestions for Future Research
 The present study was subject to three primary lim-
itations: 1) a lack of diversity in the sample, 2) recruit-
ing participants via MTurk, 3) participants were asked 
to self-report their levels of community participation. 
 Speaking to the first limitation, most participants 
identified as female (66.8%), Caucasian (65.6%), and 
achieved higher than a high school education (91.5%). 
This lack of variation could decrease the external va-
lidity of this study’s findings. Future research should 
retest these hypotheses with a larger and more diverse 
sample to increase the ability to generalize results. 
 Second, all participants were recruited using 
MTurk, which is an online survey platform created by 
Amazon. This could have limited the external validity 
of the findings, as participating in the present study 
would have required technical skills to get on MTurk, 
as well as awareness about MTurk’s monetary incen-
tives in exchange for participation in research studies. 
This could particularly affect the population that is be-
ing examined in this study, as older adults are less likely 
to possess technological skills and be aware of MTurk, 
compared to younger populations. It is possible that 
the older adults who participated in this study possess 
characteristics that might serve as a latent, confound-
ing variable that might have affected the present study’s 
findings, although there is evidence, using the same 
method and population sample as the present study, 
to suggest that the memory performance of an MTurk 
sample of older adults does not differ from a norma-
tive, traditional sample of older adults (Mashinchi et 
al., 2021). Future research should use one sample to 
conduct data collection through two methods: 1) via 
MTurk data collection, and 2) via in-person data col-

lection, and then compare the findings to determine 
if there are differences in the experiences of partici-
pants due to the difference in data collection method.
 Further, the age filters that MTurk allows are 
preset and unmodifiable. Fifty-five and older is the 
oldest age grouping that can be selected. This means 
that those 55-64 years old were included in the study. 
There is evidence that this age range is when subjec-
tive memory complaints begin (Jenkins et al., 2019), 
which would result in a low reported MSE, and thus 
would be an important age sample to include in this 
study. Despite this evidence, the 55-64 age grouping is 
not often subject to concerns about cognitive decline 
(Aartsen et al., 2002). It is possible that this minimum 
age could have negatively skewed the results from the 
present study and might serve as an explanation as to 
why a positive relationship between MSE and working 
memory was not found. Similarly, the median age of 
participants was 65 years old, which is on the younger 
end of the age range, and might have led to an inabili-
ty to detect a relationship between MSE and working 
memory. Future research should seek to recruit older 
participants and compare findings to the present study 
in order to determine if there is a point at which MSE, 
working memory ability, or community participation 
changes (e.g., comparing 65-year-old scores to 85-year-
old scores). Given that the human population is get-
ting older (Crimmins, 2015; Semenova & Stadtlander, 
2016), this distinction will be important to determine.
 Additionally, it is important to note that 23 
(6.5%) participants were excluded because their re-
ported age was younger than 55. Although the MTurk 
filter was used to recruit only those 55 and older, it is 
possible that some participants have found ways to 
bypass the filter in order to complete tasks for mon-
etary incentives. Given these issues, the authors of 
the present study echo the recommendation made 
by Chmielewski and Kucker (2019) to screen data 
for completion, validity, and reliability prior to con-
ducting analyses. Researchers using MTurk might 
need to plan to recruit more participants that an a pri-
ori power analysis suggests are needed for the study.
 Third, the community participation data for 
this study was collected using a self-report measure. 
This option could allow for participants to errone-
ously recall how often they have engaged in commu-
nity activities, either by over or underestimating. Fu-
ture research should include measures beyond self-re
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port, such as asking participants to receive a stamp 
or initial on a card every time they participate in a 
community event. It is also possible that variables 
not accounted for in the present study, such as the 
geographic location and the socioeconomic status of 
both individuals and the community, might be related 
to community participation. Future research should 
seek to include these variables in their explorations.
 In addition to future research suggestions to 
address limitations, future research should also fur-
ther examine how proactive coping might have ex-
plained the present study’s results and determine 
whether older adults with difficulties view commu-
nity activities as motivated challenges to secure inde-
pendence, as suggested by Greenglass et al. (2006).

Conclusion
 Based on the findings of the present study, greater 
MSE is positively related to participation in communi-
ty activities. This study serves as a first step to under-
standing how one’s beliefs in their memory can be re-
lated to their decision of engaging in their community.
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Depression is a psychiatric condition that impairs the life of millions of people around the globe. Previous re-
search has shown that depressed individuals tend to present deficits in facial emotion perception. For instance, 
perception accuracy may be reduced and biases in perceived intensity may be enhanced. Mask-wearing practic-
es initiated in response to the COVID-19 pandemic have become a new social norm often enforced by local man-
dates. Preliminary studies have shown that mask-wearing may impair facial emotion recognition. In this study, we 
aimed at understanding how facial emotion recognition impairment interacts with depressive symptoms in a sam-
ple of German adolescents and adults (N = 91, 56% female, mean age of 32.7 years) by utilizing a mixed-effects 
linear regression analysis. We found evidence that mask-wearing may be a limiting factor for facial emotion rec-
ognition, as well as for emotion intensity ratings. However, a significant association of depressive symptoms with 
these outcome variables was not detected. Still, larger sample sizes may have the potential to substantiate a trend 
toward an interaction of depressive symptoms and mask-wearing for the rating of happy faces. Future research 
should be committed to psychophysiological processes and to improving the quality of the stimulus material. 

Theoretical Background
Depression and Facial Emotion Recognition
 In 2017, the WHO issued a report estimating 
that, globally, over 300 million people suffer from 
depression, equivalent to 4.4% of the world’s popula-
tion (WHO, 2017). A review from 2014 shows that 
the average 12-month prevalence estimate of DSM-IV 
major depressive episodes varies from 5.5% to 5.9% 
in most countries (Kessler et al., 2014). In the U.S. 
alone, around 30 million adults have met the criteria 
for major depressive disorder at least once in their life-
time (Haro et al., 2006). The core symptoms of clin-
ically relevant depression include first and foremost 
a persistently depressed mood and loss of interest or 
pleasure in almost all activities (APA, 2013). In ad-
dition, there are several other affective, cognitive, so-
matic, and motivational-behavioral features that play 
a role in depression, such as sleep disturbances, a sense 
of guilt, and impaired executive function (Berking 
& Rief, 2011). The presentation of each symptom 
can vary greatly in nature and intensity so the over-
all picture can differ considerably from case to case.
 Early theories of depression, such as Beck’s (1976) 
schema and Bower’s (1981) network theory, proposed 
that, in depressive patients, cognitive biases operate 
throughout information processing, including per-
ception, attention, and memory. Beck (1976) propos-
es that those with depression develop cognitive distor-
tions and tend to overlook positive attributes of reality 
and selectively attend to the negative. The associative 
network theory of emotion and memory, outlined by 

Bower (1981), suggests that depressed mood leads to 
biases favoring the perception of mood-congruent in-
formation. Both models assume that affected individ-
uals selectively process information related to sadness, 
loss, and failure. Furthermore, poor interpersonal 
relationships have been proposed as a critical aspect 
in both the etiology and maintenance of depression 
(Finch & Zautra, 1992; Platt et al. 2013). Impaired 
emotion recognition may contribute to the interper-
sonal difficulties and avoidance behavior seen in de-
pressed patients (Persad & Polivy, 1993). Since defi-
cits in emotion recognition could contribute to the 
maintenance of depressive symptoms, investigating 
the relationship between these two variables has im-
portant implications for both existing and the devel-
opment of novel cognitive-behavioral interventions.
 For a long time now, research has shown that peo-
ple suffering from affective disorders have difficulties 
correctly interpreting human emotions from the per-
ception of facial expressions. In adults, the facial emo-
tion recognition (FER) impairments have been associ-
ated, for example, with bipolar disorder (Derntl et al. 
2009) and also very commonly with depression (e.g., 
Demenescu et al., 2010; Bistricky et al 2011, Rubinow 
& Post, 1992).  However, findings in this area seem to 
vary strongly based on symptom severity, psychiatric 
comorbidity, and the nature of stimuli (Bistricky et 
al., 2011). A meta-analysis conducted by Dalili et al. 
(2015) using 22 independent samples found signif-
icant recognition deficits in depressed participants 
in all basic emotions except sadness. But the main 
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feature of facial emotion recognition in depression is 
not a deficit in the ability to identify emotions per se, 
it is rather a bias in emotional valence rating. Many 
studies have reported a negative bias in depressed pa-
tients (e.g., Schmid & Schmid Mast, 2010; Milders et 
al., 2010, Kan et al., 2004), which means the affected 
populations sometimes perform better in recognizing 
sad faces, tend to interpret neutral or ambiguous faces 
as sad more often and label happy faces as less happy.
 The literature presents similar evidence for ad-
olescents and younger children. Nyquist & Luebbe, 
(2020) reviewed 26 studies and identified three trends 
for FER in youth that were either depressed or quali-
fied as high-risk populations for depression: sensitivity 
to sadness (higher accuracy in recognizing sadness and 
biased rating towards sad faces), over-perception of 
anger (falsely recognizing ambiguous or neutral faces 
as angry), and under-perception of happiness (lower 
accuracy in recognizing happiness and biased rating 
towards happiness). Investigating features of depres-
sion in families, Lopez-Duran et al. (2013) observed 
sensitivity to sadness as a potential mechanism of risk 
among boys at familial risk for depression. In a similar 
vein, Kluczniok et al. (2015) found that children from 
mothers with remitted depression displayed depres-
sive-like emotion recognition bias that correlated with 
their mothers’ performance. As suggested by the liter-
ature, emotion recognition bias is a common correlate 
of depressive symptomatology in all age groups. It is, 
therefore, essential to investigate how these deficits can 
impair social functioning and contribute to the patho-
logical behavior of clinically relevant populations.

Masks and Emotion Recognition
 Since March of 2020, the COVID-19 pandemic 
has brought significant changes to the daily lives of ev-
eryday citizens. To help stop the spread of the virus, 
the wearing of a protective face mask, which has been 
shown to drastically reduce viral transmission (Cheng 
et al., 2020), has become a largely accepted norm (e.g., 
Cheng et al., 2020; Hong et al., 2020; Howard et al., 
2020). Albeit necessary for keeping the virus under 
control, masks may have important psychological im-
pacts on social interactions, for example, by muffling 
speech and other forms of communicative vocalization 
(Mheidly et al., 2020). Social distancing and mask-wear-
ing can also impair interpersonal communication by 
limiting physical touch and body language, as well as 

by hindering visibility of the lower half of the face.
 Regarding facial emotional recognition, recent 
studies have found that mask-wearing can make emo-
tions less well recognized or interpreted (e.g., Carbon, 
2020a; Carbon, 2020b), faces less well-remembered, 
or critically impair holistic processing (Freud et al., 
2020). New data, nonetheless, shows that emotions 
can still be recognized both in adults (e.g., Calbi et 
al., 2021; Kastendieck, et al., 2021) and in children 
(e.g., Ruba & Pollak, 2020), even if the intensity of 
the emotion decreases (Kastendieck et al., 2021). 
 Studies also show that sad and angry faces cause 
more fixation on the eyes, while happy faces attract 
more fixation on the mouth, due to the way differ-
ent emotions mobilize different facial musculature 
(Eisenbarth, 2011; Schurgin, 2014) - curiously, psy-
chiatric patients seem to have less fixation overall 
(Eisenbarth, 2011). These facts may account for 
findings reporting that when only the upper part of 
the face is visible, participants perceive and recog-
nize negative emotions, like anger and fear, better 
than positive ones (Marta et al., 2021; Fischer et al., 
2012). In sum, it is possible that mask-wearing does 
not impair or even relatively increase the perception 
of negative facial expressions and, at the same time, 
diminishes the perception of positive ones (Spitzer, 
2020). Therefore, it may have significant effects on 
day-to-day activities that rely on interpersonal com-
munication and social interaction (Freud et al., 2020).
 The factors that influence facial emotion recog-
nition in laboratory settings remain unclear when 
individuals wear masks. The type of stimuli, for in-
stance, is discussed as a possible moderator: so far, 
mainly adult faces have been used (e.g., Ruba & Pol-
lak, 2020), whereas in real-life interactions children 
as well as adolescents and adults represent their coun-
terpart. For this reason, emotional child and adult 
faces will be used in the current study. Moreover, 
static photos are mostly used (e.g., Carbon, 2020a, 
Carbon, 2020b; Ruba & Pollak, 2020), whereas clos-
er proximity to reality can be assumed when videos 
are used (Rymarczyk et al., 2016). For that reason, 
this study is going to use video stimulus material.

Research Gap and Current Research Purpose
 As to this point, we are unaware of any research 
projects trying to fill the newly created research gap 
of how mask-wearing interacts with psychopatholo

MAZZAFERRO



77

MASK-WEARING AND FACIAL EMOTION RECOGNITION

gy in impairing social function. Considering that the 
COVID-19 pandemic has introduced a new norm in 
face-to-face interactions (which now almost always 
include the wearing of face masks), research on FER 
must rise to the challenge of understanding how 
this phenomenon can impact the nature of social ex-
change, especially for populations that already suffer 
from social difficulties, like a significant amount of 
patients diagnosed with mental disorders (Lehmann 
et al., 2019) – since these people may be particular-
ly challenged by the pandemic (Druss, 2020). This 
preliminary study was conducted as a part of the Ge-
sichter lesen1 project, an initiative seeking to investi-
gate how mask-wearing differentially impacts social 
exchange in children, adolescents, and adults. Here, 
we aim to understand how depressive symptoms in-
teract with the effects of mask-wearing in facial emo-
tion recognition processes in adolescents and adults.
 In the future, the Gesichter lesen project intends 
to analyze data from multiple psychopathological vari-
ables and attitudes in emotion recognition and facial 
mimicry in children and adolescents. Considering 
that children’s and early adolescents’ development are 
largely influenced by the social context within which 
they interact (Richards & Light, 1986), the impact 
of mask-wearing might be particularly significant for 
them, notably if they struggle with any form of psycho-
pathology. For this first experiment, we selected a more 
accessible sample of adults recruited online and decided 
to focus on a single psychopathology-related construct 
(depressive symptoms, continuous) and mask-wearing 
(binary) as independent variables. We aim to examine 
how the wearing of face masks interacts with the biases 
in facial emotion reading found to be associated with 
depressive symptoms in adolescents and adults (see 
above). The dependent variables of interest are, there-
fore, emotion recognition and emotion intensity rating.

Hypotheses
 The first outcome being examined is emotion rec-
ognition.  We hypothesize that participants’ emotion 
recognition of anger, sadness, and happiness is nega-
tively affected by the presence of a face mask (H1.1). In 
addition, recognition of anger, sadness, and happiness 
are associated with the participant’s depressive symp-

toms (H1.2). In line with the presented literature, 
we expect sadness and anger to be overperceived and 
happiness to be underperceived by participants with 
elevated depressive symptoms. Finally, there is an in-
teraction effect between the presence of a face mask 
and the participant’s depressive symptoms in emotion 
recognition for anger, sadness, and happiness (H1.3).
 For the second outcome, emotion intensity rating, 
we hypothesize that all emotions (anger, sadness, and 
happiness) are rated as less intense in masked faces than 
emotions in unmasked faces (H2.1). Additionally, the 
intensity rating of all perceived emotions (anger, sad-
ness, and happiness) is associated with the participant’s 
depressive symptoms (H2.2). In line with the present-
ed literature, we expect sadness and anger to be rated 
more intensively and happiness to be rated less inten-
sively by participants with elevated depressive symp-
toms. Lastly, there is an interaction effect between the 
presence of a face mask and the participant’s depres-
sive symptoms in the rating of emotion intensity for 
all emotions (anger, sadness, and happiness) (H2.3). 

Methods
Sample. Inclusion criteria for the online experiment 
consisted of currently living in Germany, speaking flu-
ent German, and being at least 14 years old. Recruiting 
was conducted between January and June 2021 through 
multiple channels, including Prolific2, different social 
media platforms (Facebook and Twitter), and student 
recruiting resources from the Institute of Psychology 
at the Humboldt University Berlin, which consist of 
mailing lists and flyer distribution. Participants re-
ceived 5 EUR on average for their participation, which 
is classified as good payment in Prolific. Compensa-
tion was carried out either via Prolific, bank deposit, or 
as test person points for undergraduate credit. A total 
of 108 participants (adults and adolescents 14 years 
and over) completed the online experiment and gave 
their consent via Sosci Survey. After the exclusion of 
subjects that did not complete psychopathology mea-
sures or dropped out before the end of the experiment, 
the final sample consisted of data from 91 participants 
(51 women, 56%) with a mean age of 32.7 years (SD 
= 15.6, range 14-71), who reported having seen the 
video stimuli and for whom at least one video upload 

 1 1 For more information on the Gesichter lesen project, see https://www.kinderprojekte-psychologie.de/projekte/gesichter-lesen/ For more information on the Gesichter lesen project, see https://www.kinderprojekte-psychologie.de/projekte/gesichter-lesen/
 2  2 For more information on the recruiting engine Prolific, see https://www.prolific.co/#how-it-worksFor more information on the recruiting engine Prolific, see https://www.prolific.co/#how-it-works



78

MAZZAFERRO

was successful. We did not collect information on race, 
ethnicity, income level, or educational attainment.

Material. For the diagnostic material, we selected 
the PHQ-9 for the recording of depressive symptoms 
(Patient Health Questionnaire - 9; Richardson et al., 
2010). The PHQ-9 is a versatile instrument for screen-
ing and measuring the severity of depression using only 
9 items. It incorporates diagnostic criteria from the 
DSM-IV and other important major depressive symp-
toms into a short self-report tool (Kroenke et al., 2001). 
This instrument has been shown to have adequate in-
ternal consistency (>0.8; Kim & Lee, 2019; Titov et al., 
2010), a one-factor replicable structure (Kim & Lee, 
2019; Titov et al., 2010), and satisfactory convergent 
validity (Kim & Lee, 2019; Beard et al., 2016).  In this 
study, the PHQ-9 had a Cronbach’s alpha of 0.86.
For a different set of analyses not relevant to the 
present study, the experiment materials also includ-
ed the Inclusion of Other in the Self scale (IOS, 
Aron et al., 1992), the GAD-7 (Spitzer et al., 2006), 
and a short questionnaire on the participant’s at-
titudes towards mask-wearing (An et al, 2021).
 As video stimuli, we selected validated child and 
adult faces from the online Radbound Faces Data-
base (Bijsterbosch et al., 2020), which were presented 
as videos through a morphing process created using 
FantaMorph5. Facial expressions ranged from neutral 
to emotional. Selected examples of the stimuli are pre-
sented in Figure 1. A surgical mask was added to half 
of the stimuli with the help of the video editing soft-
ware Lens Studio by Snap Inc. The final videos were 
then composed with Adobe AfterEffects as follows: 
1.5 seconds fixation cross, 5 seconds for the morph se-
quence, 1.5 seconds post-stimuli neutral background. 
For the sad videos, the morph sequence is 6 seconds 
long instead of 5 because research has shown that the 
onset and development of a sad facial expression take 
somewhat longer than happiness or anger (Fayolle 
& Droit-Volet, 2014). The pool of stimuli consists 
of 48 videos of 16 agents (8 adults, 8 children; 50% 
of all agents being female) showing three selected 
emotions (happiness, anger, and sadness). Half of all 
videos show agents wearing face masks. A superficial 
qualitative evaluation of how well a face mask would 
fit the morph was conducted to determine which vid-
eos would feature face masks. Each agent appears on 
3 videos (one for each emotion), with either 1 out of 

3 or 2 out of 3 videos being masked. The stimuli were 
randomized using a block design to prevent the same 
gender from being presented more than twice in a row.

Procedure. The study was conducted entirely online. 
For adolescents 14 years and over and adults, partic-
ipation was completely self-sufficient, as approved by 
the Ethics Committee of the Humboldt University 
Berlin. Participants were informed that they would 
be required to watch 48 short videos, that the task 
would take about 40 minutes, and that participation 
in the experiment would only be possible if they had 
a webcam-enabled computer/laptop and agree to a 
webcam recording of their face during the experi-
ment. Informed consent included standard details 
on compensation, confidentiality, and contact infor-
mation. Participants who agreed to participate were 
instructed to set up their webcam to allow record-
ing, to arrange sufficient lighting, and to refrain from 
eating or covering their face during the experiment.
 The first set of questions asked for demograph-
ic information. Participants then watched the video 
stimuli while their facial activity was recorded. Fol-
lowing each video, using 7-point Likert-scales, par-
ticipants rated the targets’ emotion expressions using 
an emotion profile (happiness, sadness, fear, anger, 
disgust, and surprise) and were asked to indicate how 
close they felt to the person shown using the IOS Scale 
and how much they would like to meet the displayed 
agent. Following the video task, participants filled out 

Figure 1: On the left, a woman with a mask expressing happiness. 
On the right a child without a mask expressing anger.
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psychopathology measures (PHQ-9 and GAD-7) and 
were asked about their attitudes toward mask-wearing 
and questioned about how the pandemic had affected 
their lives with the scale adapted from An et al. (2021). 
Finally, participants were given the opportunity to 
opt-out by requiring their videos to be erased (no par-
ticipant used this option), informed about the purpose 
of the experiment, thanked for their participation, 
and received the necessary instructions for payment.

Statistical Analysis. Hypothesis for both outcome 
variables (emotion recognition and emotion inten-
sity rating) were analyzed with linear mixed models 
(LMMs) using the statistical programming language 
R and its packages lme4 and lmerTest. The main effect 
of mask, depression score and the interaction between 
the two were estimated by random intercept/ random 
slope models. Cohen’s d effect sizes were computed 
for every significant coefficient. The data structure 
characterized a repeated measures design since we 
collected many observations on the same variables 
from every participant. Thus, participant identifica-
tion (ID) was included in the model as a cluster vari-
able. Hence, the full model was computed as follows: 
Outcome ~ Mask * Depression + (1+Mask+Depres-

sion | ID).

Results
 Emotion intensity rating. The main effect of 
the mask factor on emotion intensity rating can be 
observed in the descriptive bar plot in Figure 2. The 
mask factor (after controlling for depression score) 
yielded significant beta coefficients for happiness (β = 
-1.57, p < 0.001, Cohen’s d = -0.41, CI95% = [-0.47; 
-0.35]), and for sadness (β = -0.99, p < 0.001, Cohen’s 
d = -0.24, CI95% = [-0.28; -0.19]), but not for anger. 
The main effect for happiness, however, was qualified 
by the interaction mask*depression score and thus 
was interpreted in this context. These effects were 
also tested via likelihood-ratio test model comparison 
of intercept-only models and the results were main-
tained. Depression scores did not yield significant 
main effect regression coefficients for any of the select-
ed emotions in the LMMs. It is important to mention 
that, for sadness, a non-significant small positive ef-
fect of depressive symptoms was observed (β = 0.04, 
p < 0.1, Cohen’s d = 0.11, CI95% = [-0.02; -0.24]).
 

 As for the interaction effects, the mask*depression 
score interaction was significant at the 5% level for hap-
piness (β = -0.05, p < 0.05, Cohen’s d = -0.07, CI95% 
= [-0.13; -0.01]) but not for sadness or anger. The sig-
nificant interaction coefficients were plotted to allow 
a better interpretation of the effect and can be seen 
in Figure 5. The model for happiness, including the 
mask, depression scores, and the interaction between 
the two produced a marginal R2 of 0.174 (calculated 
according to Nakagawa & Schielzeth, 2013). A mod-
eration analysis of depressive score in the mask effect 
was conducted with the help of simple slopes (with the 
package interactions in R) at three different points of 
the depression scale (-1SD, mean, +1SD). The mask 
effect was significant throughout the spectrum of de-
pressive symptoms (p < 0.001). However, the 95% con-
fidence intervals of the coefficients did overlap, that is, 
the simple slopes were not significantly different from 
one another. Thus, the moderation effect could not 
be interpreted as significant. Estimates for the effect 
of mask at the three respective levels of depression 
were β = -1.31 with CI95% = [-1.62; -1.00] at -1SD, 
β = -1.57 with CI95% = [-1.79; -1.36] at the mean 
and β = -1.84 with CI95% = [-2.14; -1.53] at +1SD

Emotion recognition. The main effect of the mask fac-
tor for emotion recognition can be observed in the de-
scriptive bar plot in Figure 3. A hit (=1) was registered 
when the intensity rating of the target emotion was 
higher than the intensity rating of all other emotions. 
A miss (=0) was registered when one of the distractor 
emotions was rated higher than or equal to the target 
emotion. The second outcome variable, emotion rec-
ognition, produced similar results to emotion intensi-
ty ratings. The main effect of mask (after controlling 
for depression scores) was present for happiness (β = 
-0.17, p < 0.001, Cohen’s d = -0.27, CI95% = [-0.34; 
-0.20]) and sadness (β = -0.19, p < 0.001, Cohen’s d 
= -0.21, CI95% = [-0.26; -0.16]) but not for anger. 
Model comparison tests were consistent with this 
significance pattern. The variable depressive symp-
toms did not significantly predict the emotion recog-
nition of any of the emotions displayed in this study.  
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Figures 2 (top) and 3 (bottom):  Emotion intensity rating and 
recognition for each emotion as a function of mask. Error bars are 
95% confidence intervals.

Interactions between mask and depression scores also 
failed to yield significant results. Still, it is worth men-
tioning that, in the case of happiness, a non-signifi-
cant interaction effect consistent with the one found 
in the emotion intensity rating variable was reported 
(β = -0.006, p<0.1, Cohen’s d = -0.05, CI95% = 
[-0.12; 0.01]), which is plotted in Figure 5. The model 
for emotion recognition of happiness including the 
mask, depression scores, and the interaction between 
the two produced a marginal R2 of 0.093 (calculated 
according to Nakagawa & Schielzeth, 2013). Moder-
ation analysis through simple slopes was conducted 
for this outcome variable and showed similar results 
to the one of emotion intensity rating, meaning that 
the effect of the mask was significant throughout the 
depression scale and tended to increase as partici-
pants reported more symptoms, but 95% confidence 
intervals overlapped so that the difference between the 
simple slopes 

could not be interpreted as significant. Coefficients at 
the three respective points were β = -0.13 with CI95% 
= [-0.19; -0.07] at -1SD, β = -0.17 with CI95% = 
[-0.21; -0.12] at the mean and β = -0.20 with CI95% = 
[-0.26; -0.14] at +1SD.

 Within the framework of the Gesichter lesen proj-
ect, this study utilized morphed face stimuli to assess 
the effect of face masks and depressive symptoms on 
emotion recognition and emotion intensity rating.

The Effect of Mask-Wearing
 In partial accordance with H1.1 and H2.1, the 
results suggest that mask-wearing has, according to 
Cohen’s standards (Cohen, 1988), small to medium 

Figures 4 (top) and 5 (bottom): Regression slopes of emotion 
intensity rating and emotion recognition of happiness by de-
pression score grouped by mask (0: without mask, 1: with mask). 
Error bars are SDs.
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effects on both recognition and intensity rating of hap-
py and sad faces, but no significant effects were found 
for angry faces. This pattern could, at least partially, be 
explained by the notion that, in comparison to happy 
and sad faces, the diagnostic face region of anger tends 
to be in the upper half of the observed face (Bassili, 
1979). On a similar note, Calvo et al. (2018) evaluat-
ed eye movement patterns of participants looking at 
different facial emotions and found significantly more 
fixation on the eye region for angry faces. Thus, a face 
mask that covers only the lower region of the face may 
not impair the recognition of anger at all. However, it 
is important to point out that the fact that our study 
did not find a difference between the masked vs. un-
masked condition for anger does not mean that this 
difference does not exist. In this sense, more research 
with larger samples is needed to further investigate 
the role of masks in the facial expression of anger.
 Still, considering that the mask may, for example, 
also impair the understanding of speech (Mheidly 
et al., 2020), our findings for happiness and sadness 
may have important consequences for social interac-
tions that include face masks. Social interaction part-
ners may have to express their sadness or happiness in 
less ambiguous ways to avoid being misunderstood, 
for example, by speaking louder and incorporating 
gestures and body language when displaying these 
emotions. One type of interaction that could suffer 
considerably from these deficits is, for instance, a live 
psychotherapy session in which the client and the 
therapist are wearing face masks. Psychotherapists 
should pay attention to these impairments when try-
ing to read the facial expression of patients and when 
expressing emotional reactions themselves. Failure in 
accounting for this shortfall may worsen interperson-
al communication and hinder therapeutic progress.

The Relevance of Depressive Symptoms
 The analysis of a possible main effect of depres-
sive symptoms on emotion recognition and intensity 
rating as postulated by hypotheses H1.2 and H2.2 
did not yield any significant results. This finding goes 
against some of the literature presented in the theoret-
ical background of the present study. We could spec-
ulate in the following ways about the non-emergence 
of an effect. First, considering that we were expecting 
small effects, the study may have lacked the power to 
find it. However, a power analysis for linear mixed 

models, which needs simulation studies, was beyond 
the scope of this article. Second, our study did not 
apply psychiatric diagnostic of participants, and the 
number of participants presenting moderately severe 
to severe (>15) PHQ-9 scores was relatively low (11 
out of 91, 12%). It could be that the effect in question 
manifests itself in clinical depression cases, as observed 
for example by Bistricky et al. (2011) and Bourke et al. 
(2010) but disappears when evaluating the non-clin-
ical spectrum of depressive symptoms. Furthermore, 
many studies that observed FER deficits in depressive 
patients utilized ambiguous or neutral facial stimuli 
(e.g., Beevers et al., 2009; Kan et al., 2004, Bourke et 
al., 2010) whereas this study focused solely on a less 
ambiguous positive (happy) or less unambiguous neg-
ative (angry and sad) facial expressions. At the same 
time, it is relevant to note that there is still a debate 
in the literature as to whether facial emotion recog-
nition biases are indeed a characteristic of depressive 
disorders. Wu et al. (2012), for example, reported 
normal performance by highly depressive patients 
when testing for accuracy in recognizing emotions. 

Interaction of Mask-Wearing and Depression
 Concerning H1.3 and H2.3, the data produced 
mixed results. For happiness, sadness, and anger, no 
consistent significant interaction was observed be-
tween the mask factor and depressive scores for any 
of the dependent variables. If at all, the pattern of the 
results was most suggestive in the case of happiness. 
Given the simple slope pattern, there may be some in-
dication to speculate that there could be a significant 
difference once the sample size was larger. By taking a 
closer look at Figures 4 and 5 and the interaction coeffi-
cients, it seems that the presence of a face mask triggers 
a depressive response to the evaluation of happiness. In 
other words, when happy faces are masked, depressive 
scores correlate negatively in a slightly stronger fash-
ion with emotion recognition and emotion intensity 
ratings. However, it is imperative to note that moder-
ation analysis with the help of simple slopes revealed 
that the 95% confidence intervals of these coefficients 
were not significantly different from one another. One 
could speculate that with increased power and more 
reliable measurement, this effect could be found sig-
nificant in future studies or the ongoing project Ge-
sichter lesen. Still, effects are expected to be small, and 
no conclusions can be drawn from the present sample.
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Implications of Findings
 If one detected a significant interaction effect, for 
example, with a larger dataset, it could be interpret-
ed in a few different ways. First, it is possible that, as 
reported by Leyman et al. (2008), participants with 
higher rates of depressive symptoms have more trou-
ble fixating their gaze on happy faces and therefore 
present more difficulty in recognizing this emotion 
when the mask is present. Duque & Vázquez (2015) 
also observed attentional bias in depressed patients, 
in the sense that positive emotions attracted less at-
tention than negative ones. The eye-tracking meth-
odology could be utilized with the presence of a mask 
in future studies to further investigate this rationale. 
Second, one could argue that the mask may act as a 
social signal that triggers pandemic-related psycholog-
ical burdens, and therefore impacts emotion interpre-
tation performance. It is noteworthy to mention that 
the second explanation does not clarify why the inter-
action effect would be missing for sadness and anger.  
 The finding of an interaction effect on happiness 
and other emotions would have especially important 
implications. Many recently published studies high-
light how pandemic-related safety measures interact 
with the mental health of vulnerable populations. 
One study conducted in Germany by Benke et al. 
(2020), for example, found that higher restrictions 
due to lockdown measures, a greater reduction of 
social contacts, and greater perceived changes in life 
were associated with higher mental health impair-
ments. In Italy, Fiorenzato et al. (2021) found sub-
jective cognitive functioning and mental health were 
strongly associated with enforcing social distancing 
measures. In China, Lai et al. (2020) reported par-
ticularly bad mental health outcomes for front-line 
professions such as doctors and nurses, people that 
consistently use face masks and protective equipment 
in their daily tasks. In this context, this preliminary 
study is a further account of how the impairments 
in facial emotion recognition brought about by the 
wearing of face masks can have a distinctive impact 
on people with a disposition to depressive symptoms.
 The present investigation sheds light on one spe-
cific phenomenon that can exist in the universe of 
interactions between psychopathology and the bur-
dens produced by the current pandemic, namely, that 
mask-wearing may significantly impair people’s ability 
to interpret happy and sad facial expressions and that 

this impairment may present itself more strongly for 
individuals scoring higher on a depressive symptoms 
scale. Following the studies cited in this paragraph, 
the present data provides some evidence that the pan-
demic and the safety measures related to it do impact 
psychological functioning and may do so differently in 
dependence on people’s mental health. Governments 
and responsible authorities should take these find-
ings into consideration when dealing with the spread 
of the Coronavirus and planning future restrictions.

Limitations and Outlook
 Although one should consider the time and ac-
cessibility constraints under which this study was 
conducted and evaluated, there are a few strengths 
worth mentioning. First, we built a time-effective 
online study that could be completed by anyone that 
spoke German and had a tablet or computer with up-
to-date software and a webcam. Second, considering 
the complexity and time limitation usually associat-
ed with this investigation, this study conducted fair-
ly sophisticated data analysis with the help of LMMs 
and its possibilities within the statistical software R, 
which help prevent false-positive associations due 
to population or relatedness structure and increase 
power by applying a correction that is specific to this 
structure. In addition, the preliminary character of 
this investigation allows for further scientific inquiry 
of the psychological processes addressed in this paper, 
both within and outside of the Gesichter lesen project.
 Nonetheless, the present study contains sever-
al limitations worthy of critical evaluation. Because 
of the short period of time within which the data 
had to be collected for this thesis, we conducted 
the analysis on a relatively small and homogeneous 
sample. Having expected small effect sizes, a larg-
er and more heterogeneous sample could account 
for more reliable results and possibly find effects 
that remained undisclosed in the present sample.
 Dealing with the phenomenon of emotion percep-
tion and processing, the fact that this study was based 
solely upon psychological rating data is also a limita-
tion. Including other forms of measurement to assess 
response to stimuli, such as psychophysiological data, 
can increase validity and further contribute to the un-
derstanding of the psychological response to emotions. 
The Gesichter lesen project is already in the process of 
collecting and analyzing this type of data. In a relat
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ed online experiment, Kastendieck et al. (2021) have 
found that facial mimicry - the perceiver’s imitation of 
the other’s emotional display - was reduced or absent in 
response to happy but preserved for sad mask-covered 
expressions. In the future, it would be interesting to see 
how mimicry and other physiological processes such 
as skin conductance and heart rate relate to psychopa-
thology in emotion processing. For that, a study set up 
in laboratory settings would be the better approach. 
 Because of the COVID-19 pandemic, university 
facilities and therefore laboratories had their access 
restricted and did not allow studies to take place. In 
order to increase standardization (for example, using 
electromyography instead of OpenFace3 video anal-
ysis), future studies should utilize superior meth-
ods for mimicry assessment and, if possible, go back 
to being conducted in laboratory environments. 
 As a last point, one could argue that there is still 
room for improvement in the quality of the stim-
uli. Here, we utilized morphed videos composed 
of static photos from neutral faces to faces display-
ing full emotions and added a face mask to it. To 
increase ecological validity, future stimuli should 
consist of recorded videos of people wearing face 
masks and expressing their respective emotions.

Conclusion
 In summary, the present study found evidence that 
masks impair facial emotion recognition and bias the 
intensity rating of happy and sad faces but have no effect 
on angry faces. Depression scores were not associated 
with the outcomes in this sample. An interaction effect 
between mask-wearing and depressive symptoms may 
exist for happy facial expressions. The findings impli-
cate that social interaction partners wearing face masks 
should pay additional attention to facial expressions to 
avoid misinterpreting emotions. In light of the results 
of this preliminary study and the relevance of precau-
tion measures to contain the spread of COVID-19 
at the current moment, authorities should consider 
the suggested deficits in emotion recognition and, in 
particular, how they associate with psychopathology 
when planning future pandemic-related public policy.

 3 3 The  The Gesichter lesenGesichter lesen project is currently analyzing mimicry data using the OpenFace software. For more information on OpenFace, see Baltrusaitis et. al.,   project is currently analyzing mimicry data using the OpenFace software. For more information on OpenFace, see Baltrusaitis et. al.,  
(2016). (2016). 
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Emetophobia, the specific phobia of vomiting (SPOV), is an anxiety disorder associated with a persistent fear of 
emesis. The temperament of fear is evident in phobic and anxiety disorders, which behaviorally manifests through 
a sensitivity in the fight, flight, freeze system (FFFS). The present study aimed to test specific associations between 
these constructs. Undergraduate students (N= 186) completed self-report measures assessing symptoms of emeto-
phobia, the FFFS, and general anxiety. Correlational analyses were used to test initial relations, followed by regres-
sion analyses to assess the unique contribution of temperamental fear to the emetophobia symptom experience. 
Significant positive correlations were found between emetophobia symptoms with anxiety symptoms and the overall 
temperament of fear. However, only the fight response of the FFFS was significantly associated with symptoms of 
emetophobia. Further regression analyses demonstrated that the fight response did not uniquely predict emeto-
phobia symptoms above and beyond anxiety. However, post-hoc analyses illustrated sex moderated the relationship 
between temperamental fear and emetophobia symptoms, such that the relationship was significantly stronger for 
male participants than female participants. Results of this study expand upon the current conceptualization of 
emetophobia to incorporate underlying temperamental vulnerabilities and sex differences, which may function to 
exacerbate and/or maintain symptoms.
Keywords: emetophobia; specific phobia of vomiting (SPOV); fight, flight, freeze system (FFFS); fight, flight, freeze 
questionnaire (FFFQ); sex differences

 The specific phobia of vomiting (SPOV), also 
known as emetophobia, is a specific phobia character-
ized by a marked fear of emesis (self or other). Though 
symptoms have a mean age of onset occurring be-
tween 7.5 to 15.7 years, symptoms may develop and 
frequently persist beyond young adulthood (Keyes & 
Veale, 2018). In fact, symptoms are pervasive and per-
sist for an average duration of 25.9 years before indi-
viduals seek treatment (Keyes et al., 2017; Lipsitz et al., 
2001). Although inconsistent (Veale et al., 2015), prev-
alence estimates of emetophobia demonstrate a much 
higher occurrence in females (6-7%) than in males 
(1.8-3.1%; Kirkpatrick & Berg, 1981; van Hout & 
Bouman, 2012). Those with emetophobia symptoms 
have severe, negative impairments in quality of life and 
may develop co-occurring anxiety disorders (e.g., gen-
eralized anxiety disorder (GAD), obsessive-compul-
sive disorder (OCD), social anxiety disorder (SAD); 
Boschen, 2007; Keyes et al., 2017). 
 In addition to the core symptom of pervasive fear 
of vomiting, there are a variety of fear emphases that 
an individual may also hold. For example, 41-75% of 
individuals with emetophobia present with a primary 
fear of vomiting themselves; while 18-45% of individ-
uals are primarily debilitated upon seeing others vomit 
in their presence (Keyes & Veale, 2018). Other fears of 
vomiting surround the potential of choking on vom-

it leading subsequent to death, the act of vomiting in 
public (16-62%), and/or the physiological symptoms 
themselves associated with vomiting (Keyes & Veale, 
2018). These impairing symptoms of emetophobia 
are supported through elaborate safety-seeking and 
avoidance behaviors, such as checking food expiration 
dates and avoiding contact with an ill person (Simons 
& Vloet, 2018; van Hout & Bouman, 2012). Through 
these consistent responses with acute reinforcement, 

the phobia is actively maintained and exacerbated.
 Though symptoms overlap, it is evident that anx-
iety and fear are both unique constructs and com-
ponents observed in anxiety disorders (Gullone et 
al., 2000; McNaughton & Corr, 2008; Perkins et al., 
2007; Woody & Teachman, 2000). The psychological 
constructs of anxiety and fear have been conceptual-
ized using the revised Reinforcement Sensitivity Theo-
ry (r-RST), a neuropsychological model of personality 
and motivation developed by Gray and McNaughton 
(2000). The r-RST consists of three motivational 
systems that work together to respond to threats: be-
havioral activation and inhibition systems (BIS and 
BAS) and the fight, flight, freeze system (FFFS; Corr 
& Krupić, 2017; McNaughton & Corr, 2008). The 
BIS and BAS are predominantly used to conceptualize 
anxiety, which is posited to occur upon approaching 
of perceived danger (Gray & McNaughton, 2000; 
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McNaughton & Corr, 2008). The third motivational 
system, the FFFS, is used to operationalize the temper-
ament of fear, which operates upon active avoidance 
(i.e., leaving the vicinity) of perceived danger (Gray 
& McNaughton, 2000; McNaughton & Corr, 2008; 
Walker & Jackson, 2017). Indeed, the BIS and BAS, 
and to a lesser extent the FFFS (Kimbrel et al., 2008), 
have been used in the conceptualization of anxiety 
symptoms and disorders (e.g., SAD and OCD; Bijtte-
bier et al., 2009; Katz et al., 2020). One area of lim-
ited research is the relationship of FFFS with anxiety 
disorders (Kambouropoulos et al., 2014; Kimbrel et 
al., 2008). As the r-RST motivational symptoms are 
concurrently activated (Corr & Krupić, 2017; Mc-
Naughton & Corr, 2008), it stands to reason that the 
temperament of fear, as operationalized by the FFFS, is 
implicated in the experience of anxiety symptoms, and 
likely emetophobia symptoms.
 The FFFS is maintained through learned avoid-
ance of aversive stimuli and is theorized to be highly 
sensitive to punishment (Kimbrel et al., 2008), thereby 
reinforcing avoidance behaviors seen in anxiety disor-
ders and likely emetophobia. Specifically, the fight re-
sponse is characterized by defensive aggression evoked 
in the presence of proximal, unescapable threats; while 
the flight response is conceptualized as a quick, direct 
escape from distal threats (Walker et al., 2017). Finally, 
the freeze response is considered a physiological panic 
response to distal threats involving physical immobili-
ty (Walker et al., 2017). Although the flight and freeze 
responses are classic avoidance behaviors seen in eme-
tophobic responses to potential or distal fear (e.g., leav-
ing the vicinity of an ill individual or shutting down 
mentally and physically upon the sight of vomit; Keyes 
et al., 2017, Veale et al., 2013), the fight response may 
also occur. For example, a threatening situation (e.g., 
the inability to vacate a room with ill colleagues) may 
provoke a fight response expressed as outright physical 
or verbal aggression or subtle nonverbal hostility. As 
is consistently demonstrated in phobic disorders, rein-
forcement and behavioral responses have a significant 
effect on the presentation and severity of emetophobia 
(Keyes & Veale, 2018; Wu et al., 2015). 

The Present Study
 To date, the symptoms of emetophobia have not 
been assessed within the r-RST framework or the spe-
cific FFFS motivational system. The primary aim of 

the present exploratory study was to assess the overall 
relationship between emetophobia symptoms, general 
symptoms of anxiety, and fight, flight, freeze tenden-
cies (combined and individually) in an undergraduate, 
analog population. As fear is inherently involved in 
phobias and other anxiety disorders, the current study 
aimed to examine both symptoms of emetophobia 
and overall anxiety with the FFFS motivation system. 
Based on the r-RST theory and current conceptualiza-
tion of emetophobia, it was hypothesized that emeto-
phobia symptoms, general anxiety, and FFFS would 
be positively associated. A secondary aim of the study 
was to investigate the unique contribution of fear in 
the experience of emetophobia symptoms when con-
trolling for the known association of general anxiety 
symptoms (Boschen, 2007). 

Methods
Participants and Procedures 
 Participants (N = 186; Mage = 19.05 years, SD = 
1.69) were undergraduate students, aged 18 to 36 years 
old, enrolled in an introductory Psychology course at 
a large South-Eastern university in the United States. 
Participants were recruited via class announcements 
and through SONA Systems (an online participant 
recruitment portal). No other inclusion or exclusion 
criteria were present as this was an exploratory study 
assessing potential associations between temperamen-
tal fear and symptoms of emetophobia in an analog 
sample. Further, symptoms of emetophobia may de-
velop after the average age of onset and often persist 
through adulthood (Keyes et al., 2017), the current 
sample of undergraduate students is consistent with 
individuals with emetophobia who may seek treat-
ment for persistent symptoms. The majority of par-
ticipants were female (74.9%; 25.1% male) and White 
(71.7%), though participants also identified as African 
American (21.2%), Asian (1.6%), Native American 
or Alaskan Native (0.5%), or Multiracial (4.6%), and 
5.2% identified as Hispanic. 
 As a part of a larger study, undergraduate students 
presented in person to the lab. Prior to study com-
mencement participants provided verbal and written 
informed consent, and then completed a series of 
self-report questionnaires (non-randomized). Partici-
pants received research course credit for participation. 
The following three questionnaires were examined for 
the purposes of the current study. All procedures were 
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approved by the University’s Institutional Review 
Board. 
Instruments 
 The Specific Phobia of Vomiting Inventory 
(SPOVI; Veale, et al., 2013). The SPOVI is a short, 14-
item measure assessing fear of vomiting symptoms ex-
perienced within the last seven days. All items are rated 
on a Likert-type scale from 0 (symptoms not at all ex-
perienced) to 4 (symptoms experienced all the time). 
Scores are summed, with higher scores suggesting an 
increased experience of SPOV symptoms (range 0-35). 
A clinical cut-off of 10 has been previously proposed 
(Veale, et al., 2013), which was endorsed by 9.14% of 
the current study sample (n = 17). The SPOVI has 
displayed good internal consistency (α = .89), good 
convergent and divergent validity in college samples, 
and has evidenced invariance across sex (Maack et al., 
2017). In the current study, the SPOVI also demon-
strated good internal consistency (α = .82).  
 The Fight, Flight, Freeze Questionnaire (FFFQ; 
Maack et al., 2015). The FFFQ is a 21-item measure as-
sessing the typical reaction of an individual to a threat-
ening situation. All items are rated on a Likert-type 
scale from 1 (experienced almost never) to 5 (experi-
enced almost always). The measure results in a total 
FFFQ score as well as three subscale scores individu-
ally assessing fight, flight, and freeze. The FFFQ has 
demonstrated reliable internal consistency overall (α = 
.92) and with all subscale scores (fight: α = .91; flight: 
α = .94; freeze: α = .86; Maack et al., 2015; Walker & 
Jackson, 2017). The current study found similarly 
good internal consistency for the overall FFFQ score 
(α = .93) and individual subscales (fight: α = .90; flight: 
α = .94; freeze: α = .91).
 The Depression, Anxiety, Stress Scale (DASS-
21; Lovibond & Lovibond, 1995). The DASS-21 as-
sesses depression, anxiety, and stress symptoms experi-
enced within the last week, consisting of 21 items. All 
items are on a Likert-type scale from 0 (not applicable) 
to 3 (applicable much of the time). The 7-item anxiety 
subscale was used to assess anxiety as a potential covari-
ate apart from overall temperamental fear. Both the 
overall scale and anxiety subscale scores have demon-
strated good internal consistency (α = .82 and α = .81, 
respectively; Crawford & Henry, 2003; Osman et al., 
2012). The current study showed acceptable internal 
consistency for the subscale of interest (anxiety sub-
scale: α = .71) and overall scale (α = .74). 

Statistical Analysis
 All data analyses were conducted using SPSS ver-
sion 27. Data was cleaned prior to analyses. Of the orig-
inal sample (N= 194), three participants were removed 
for missing more than 10% of data, five multivariate 
outliers were removed using Mahalanobis distance, 
and additional missing data was replaced with vari-
able means. Preliminary analyses of the final sample 
(N= 186) included descriptive statistics and zero-or-
der correlations for all variables of interest. Following 
this, a hierarchical regression analysis was run to assess 
the unique variance of predictors on the experience of 
emetophobia symptoms. Post-hoc analyses, including 
correlations, independent samples t-tests, and a mod-
eration analysis, examined the potential impact and 
interactional effects of sex on the relationship between 
temperamental fear and emetophobia symptoms.

Results
Descriptive statistics and intercorrelations among vari-
ables of interest are presented in Table 1. As illustrated, 
SPOV symptoms were significantly related to anxiety 
(r = .20, p < .01) and both the overall temperament of 
fear (r = .17, p < .05) and the fight subscale (r = .15, p 
< .05). However, the subscales of freeze (r = .13, p = 
.08) and flight (r = .13, p = .08) were not significantly 
associated with SPOV symptoms. 
To assess the unique contribution of the temperamen-
tal fear response to the experience of emetophobia 
symptoms, distinct from general anxiety symptoms, 
a hierarchical regression analysis was run with SPOV 
symptoms as the dependent variable (see Table 2). In 
the first step of the model, the fight subscale (the only 
significantly associated subscale of fear) was entered. 
This step of the model was significant (F[1, 184] = 
4.03, p < .05, ΔR2 = .02), with fight accounting for 
2.1% of the variance in the prediction of emetophobia 
symptoms. Next, in the second step of the model, anx-
iety was added. The overall model was significant (F[1, 
183] = 5.72, p < .01, ΔR2 = .03); however, the contri-
bution of the fight subscale no longer added unique 
predictive ability. 

Post-hoc Analyses
 Given the above unexpected findings and clear sex 
differences in the occurrence of emetophobia symp-
toms evidenced in previous studies (Kirkpatrick & 
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Berg, 1981; van Hout & Bouman, 2012), post-hoc 
analyses related to sex were conducted to elucidate 
potential unique contributions of sex in the present 
preliminary study. Additionally, although using a 
non-clinical sample for an initial exploratory study, an 
assessment of clinical elevations of SPOV symptoms 
occurred. In the current study, 17 participants (9.14%) 
met or exceeded the threshold for clinical cut-off scores 
on the SPOVI (score > 10). Consistent with the pre-
viously mentioned studies (Kirkpatrick & Berg, 1981; 
van Hout & Bouman, 2012), of the 17 participants 
who met the SPOVI clinical cut-off, 13 were females 
(6.99%), while only 4 were males (2.27%). Point-biseri-
al correlations demonstrated that sex was only signifi-
cantly associated with the flight subscale (r = .17, p < 
.05) and was not significantly associated with SPOV 
symptoms, anxiety, overall temperamental fear, or the 
fight or freeze subscales. Further, independent samples 
t-tests demonstrated no significant differences between 
sex among any of the variables (ps > .05).
 A simple moderation analysis using PROCESS 
3.5 by Hayes (Hayes, 2018) was conducted to test if 
sex acted as a moderator among temperamental fear 
and emetophobia symptoms. Temperamental fear was 
entered as the predictor variable, sex as the moderator, 
and SPOV symptoms as the outcome. Anxiety was en-
tered as a covariate. The overall model was significant 
(F [4, 178] = 3.66, p < .01, R2 = .08). More important-
ly, the interaction between temperamental fear and 
sex was also significant (F [1, 178] = 4.14, p < .05, R2 
= .02). Specifically, the relationship between temper-
amental fear and SPOV symptoms was significantly 
stronger for men compared to women (see Figure 1).

Discussion
 The aim of the current study was to investigate 
the fight, flight, freeze motivational system and its rela-
tions with symptoms of emetophobia. Results provid-
ed initial evidence for the impact of fear, specifically 
the fight tendency, on symptoms of the specific phobia 
of vomiting. However, further extrication of fear and 
anxiety is needed.
 Consistent with theory and as hypothesized, the 
overall temperament of fear was found to be signifi-
cantly associated with symptoms of emetophobia 
(Harnett et al., 2013; Keyes & Veale, 2018; Perkins 
et al., 2007; Wu et al., 2015). However, contrary to 
the hypotheses, not all domains of the FFFS behav-

ioral responses were related. Specifically, the flight 
and freeze responses, common reactions to potential 
threats across species (Roelofs, 2017), were not sig-
nificantly associated with emetophobia symptoms in 
the current study. Notably, the fight response was the 
only fear domain significantly associated with SPOV 
symptoms. Regarding the salient role of the fight re-
sponse in the overall sample, individuals may respond 
differently in situations wherein active avoidance (i.e., 
escape from the immediate and proximal threat) of 
vomit is not available (McNaughton & Corr, 2008). 
The perceived urgency of threat and inaccessible es-
cape in these situations may prompt the fight response 
to override other FFFS reactions experienced more 
commonly among distal threats. However, upon fur-
ther examination, the fight subscale did not add sig-
nificant predictive utility above and beyond general 
anxiety symptoms. Additional research may examine 
the unique impact of the remaining motivational sys-
tems of the r-RST, the BIS and BAS, which are oper-
ationalized as the anxiety response (McNaughton & 
Corr, 2008), and provide a further understanding of 
these results. It is possible that SPOV symptoms are 
more closely linked to a preparatory response in an-
ticipation of future negative consequences from the 
act of vomiting as opposed to a defensive response 
to vomiting alone (Barlow, 2002; Lang et al., 2000). 
 Potential explanations for the aforementioned 
discrepancies observed in the FFFS and emetophobia 
symptoms may involve documented hypervigilance 
regarding perceived vomit-related risks and threats 
(Boschen, 2007; Keyes & Veale, 2018). The flight and 
freeze responses are implicated in response to perceived 
threats that are distal to the individual, while the fight 
response uniquely combats proximal threats (Walk-
er et al., 2017). Given the significant association of 
emetophobia symptoms with the fight response, this 
suggests participants in the current study perceived 
a proximal, immediate threat wherein active avoid-
ance was unattainable (McNaughton & Corr, 2008). 
However, this perception may have been overshad-
owed by the strong connection between emetophobia 
symptoms and general anxiety about potential future 
threats that could result from vomiting (e.g., difficulty 
breathing, choking, embarrassment). Further research 
may benefit by clarifying the situational contexts 
unique to emetophobia which provoke the perception 
of proximal and distal threats and consequent arousal.
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 In addition to being impacted by assessed distance 
(i.e., proximal or distal) from threat (i.e., vomiting), sex 
differences have also been demonstrated to impact risk 
perception across species (Gruene et al., 2015; Gus-
tafsod, 1998; Jones & Monfils, 2016). In the current 
study, the flight response was associated with being fe-
male, which suggests differential behavioral responses 
in the motivational system may occur. One possibility 
is that females may achieve more successful attempts 
of physically or mentally distancing from vomit. For 
instance, females experiencing emetophobia may em-
ploy flight responses (such as actively avoiding ill chil-
dren at the local preschool or temporarily restricting 
food consumption) to avoid possible situations of 
vomit that may or may not occur in the distal future. 
Additional research should examine the frequency of 
the specific motivational systems of the r-RST among 
males and females, and whether those systems were 
successful at avoiding the anxiety-provoking stimuli.
 Negative affect, including experience of anger and 
irritability, may also account for differences in behav-
ioral responses. Emotions of negative affect (anger or 
irritability, anxiety, disgust, etc.) are expressed among 
various emotional disorders, such as anxiety and de-
pression (Hofmann et al., 2012; Hundt et al., 2013) 
and have been linked to higher intensity in women 
(Fujita et al., 1991). Within the revised Reinforcement 
Sensitivity Theory (r-RST), the experience of negative 
affect has also been demonstrated to negatively impact 
the perception of daily events (Hundt et al., 2013). 
Further, the specific emotion of anger has been posi-
tively associated with heightened sensitivity to reward 
and aggression, and it is further associated with an ele-
vated fight response to threatening situations (Hundt 
et al., 2013; Roelofs, 2017). As such, the fight response 
may be perceived as resulting in a larger, more salient 
reward (to evade the proximal, immediate threat) than 
flight or freeze (to evade the distal, potential threat). 
Thus, negative affect, particularly when account-
ing for sex differences, may alter the behavioral re-
sponse of the FFFS in individuals with emetophobia. 
 Given the inconsistencies between the current 
study’s findings and theory, post-hoc analyses were 
conducted to explore a potential missing link of the 
previous analyses: sex. Results from the current study 
demonstrated clinical levels of emetophobia symp-
toms were three times more prevalent in female par-
ticipants than males, consistent with prior research 

(Kirkpatrick & Berg, 1981; van Hout & Bouman, 
2012). Interestingly, the significant interaction effect 
found in the moderation model demonstrated a stron-
ger relation among men for temperamental fear and 
emetophobia symptoms. That is, during moments 
wherein heightened fear symptoms are activated, men 
will likely experience increased severity of emetophobia 
symptoms. In comparison, this effect was not found 
in females in the current sample. Elucidating wheth-
er this demonstration is unique to the FFFS, as com-
pared to the BIS and BAS, may provide further un-
derstanding regarding sex differences in emetophobia.
 It is possible, potentially as a result of societal dif-
ferences and behavioral expectations among sex, that 
males and females may display and engage in emeto-
phobia symptoms differently. Sex differences have 
been evidenced across the lifespan among tempera-
mental fear and anxiety symptoms (McLean & An-
derson, 2009). For example, disgust sensitivity, or the 
degree an individual regulates the emotion of disgust, 
has been found to be higher in females than in males 
(Cisler et al., 2009; Connolly et al., 2008). As disgust 
sensitivity promotes avoidance of perceived disease 
(Connolly et al., 2008), this suggests females may en-
gage in increased flight responses, as evidenced in the 
current study. Future studies are needed to elucidate 
sex differences in the experience of emetophobia to 
provide additional contextual information to better 
inform treatment approaches. Overall, the results of 
the current preliminary study add to the current con-
ceptualization of emetophobia as its relationship with 
the temperament of fear combined with the impact 
of sex has not yet been documented in the literature.

Limitations 
 Although this preliminary study of temperamental 
fear and symptoms of emetophobia furthers the extant 
literature, it is not without limitations. Specifically, 
data was collected from an undergraduate population 
with no formal diagnostic assessment of emetophobia 
or other psychiatric disorders. As the study was con-
sidered exploratory to first determine the potential of 
a relation between fear tendencies and symptoms of 
emetophobia, there were no exclusion or inclusion cri-
teria. It is important to note that substantial variance 
nical sample although having good internal validity (α 
= .82 in this sample) may not be representative of exter-
nal validity (i.e., true diagnostic status). Moreover, rep-
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licating this study in a clinical sample with structured 
clinical assessments of emetophobia is needed to truly 
further the overall conceptualization of emetophobia.
 Another limitation, as previously mentioned, 
was that the study relied upon self-report measures 
wherein the threat of immediate and proximal vom-
it was not present, thereby potentially impacting 
the innate behavioral responses of participants. 
Despite these limitations, the current study pro-
vides a novel, initial understanding of the FFFS 
and the impact of sex on emetophobia symptoms. 
 To address such limitations in the future, studies 
employing behavioral avoidance tasks (BATs) relat-
ed to emetophobia stimuli may improve the under-
standing of natural behavioral responses across sex 
and in response to tangible vomit-specific threats. 
Additionally, research examining the FFFS in indi-
viduals formally diagnosed with emetophobia may 
contribute to a comprehensive conceptualization of 
this disorder. Additionally, clarity on possible con-
founding variables related to FFFS presentation may 
be provided by formal diagnostic assessment by a 
trained clinician and/or the addition of self-report 
measures. Finally, based on previous literature indicat-
ing anger is associated with an increased sensitivity to 
reward, the emotion of anger in relation to the over-
all temperament of fear, individual response tenden-
cies (i.e. fight, flight, freeze), and symptoms of eme-
tophobia is worth exploration (Hundt et al., 2013).
 
Conclusion
 The present study assessed the associations of 
temperamental fear (fight, flight freeze systems) with 
the experience of emetophobia symptoms. Although 
symptoms of emetophobia were associated with the 
temperament of fear, specifically the fight subscale, 
none of the subscales offered predictive utility above 
and beyond general anxiety symptoms. Interestingly, 
post-hoc analyses revealed that sex moderated the re-
lationship between the overall FFFS and emetophobia 
symptoms, such that this relationship was much stron-
ger for male participants than for females. To advance 
the conceptualization of emetophobia, additional 
research is needed to first confirm the association be-
tween the FFFS and emetophobia behaviors (i.e. using 
behavioral tasks) and then assess/identify these specific 
fear behaviors in a clinical sample. Further, exploring 
whether the temperament of fear is generalized to vom-

it-specific stimuli and proximally threatening situations 
may provide information to assist with comprehensive 
treatment. Importantly, the current study expands the 
literature in the area of emetophobia by assessing the 
specific underlying temperamental vulnerability of 
fear, the impact of sex, and how this relationship sig-
nificantly affects symptoms of this phobic experience.
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Effects of a Single-Session Intervention 
Targeting Perfectionism in College Students
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Perfectionism is a well-established transdiagnostic factor that contributes to the maintenance and exacerbation 
of a wide range of psychopathology. Although effective, most treatments for perfectionism are inaccessible to the 
general population, and are time-, resource-, and cost-intensive. Online single-session interventions (SSIs) display 
promise in preventing and treating negative mental health symptoms; however, no studies have examined the ef-
fectiveness of an online SSI targeting perfectionism. To address this, the present study sought to evaluate a novel 
computerized, self-guided SSI. The two primary aims of the study were: 1) to assess the intervention’s acceptabil-
ity, likability, and utility, and 2) to examine whether the intervention reduces perfectionistic attitudes, depression, 
anxiety, and stress in a college student population. At baseline, students at a liberal arts college (N=79) were ran-
domized to receive a 40-minute perfectionism SSI or a stress-management control. Participants rated the perfec-
tionism intervention as highly helpful, acceptable, and likable. The perfectionism intervention was associated 
with greater improvements in perfectionism, depression, anxiety, and stress; however, the differences in reductions 
between the groups were not statistically significant. Given the small sample size, the study was likely underpow-
ered to detect differences between conditions. Future research with larger sample sizes, a less potent control 
group, and clinical populations is needed to test the effects of the intervention more extensively. Nevertheless, this 
study demonstrates that single-session perfectionism interventions hold promise and merit future investigation.
Keywords: Perfectionism, Single-Session Interventions, Online Interventions, College Students

 Perfectionism is defined as the strong need to per-
form at a flawless level and to meet excessively high 
standards (Flett & Hewitt, 2002). Although perfec-
tionism is multidimensional and can have adaptive 
elements, it is considered a transdiagnostic factor as-
sociated with many forms of psychopathology (Sha-
fran & Mansell, 2001; Egan, Wade, & Shafran, 2011). 
The type of perfectionism that contributes to psycho-
pathology is known as maladaptive perfectionism, 
which is characterized by the pursuit of personally 
demanding standards and the basing of self-worth 
on performance outcomes in one or more important 
life domains, despite negative consequences (Shafran, 
Cooper, & Fairburn, 2002). Maladaptive perfection-
ism involves critical self-evaluations, concerns about 
making mistakes and being negatively evaluated by 
others, and fear of failure (Frost, Marten, Lahart, & 
Rosenblate, 1990; Egan, Wade, Shafran, & Antony, 
2016). Many individuals with high levels of maladap-
tive perfectionism have core beliefs that they are weak, 
flawed, and unworthy (Besser, Flett, & Hewitt, 2004). 
Given these characteristics, it is unsurprising that per-
fectionism is elevated across eating (Limburg, Wat-
son, Hagger, & Egan, 2017), anxiety (Gnilka, Ashby, 
& Noble, 2012), depressive (Hewitt & Flett, 1991), 
and personality disorders (Overholser & Dimaggio, 
2020). Perfectionism has particular relevance to obses-
sive-compulsive personality disorder (OCPD), as one 
of the diagnostic criteria for OCPD involves perfec-

tionism that interferes with normal task completion 
(American Psychological Association, 2013; Egan, 
Wade, & Shafran, 2011). Likewise, obsessive-com-
pulsive disorder (OCD) often involves perfection-
istic tendencies; the Obsessive-Compulsive Cogni-
tions Working Group postulates that perfectionism 
is one of six central cognitive processes involved in 
obsessive-compulsive disorder (OCCWG, 1997).
 In addition to the heightened perfectionism 
common among clinical populations, a substantial 
number of individuals who do not meet the diagnos-
tic criteria for any given disorder have high levels of 
maladaptive perfectionism (Grzegorek et al., 2004). 
In nonclinical samples, perfectionism is highly cor-
related with subthreshold symptoms of various forms 
of psychopathology (Kearns, Forbes, & Gardiner, 
2007). For instance, Ferrari (1995) found that per-
fectionism scores were significantly related to obses-
sional thoughts, compulsive acts, anger-suppression, 
anger expression, social desirability, and compulsive 
checking in a nonclinical college student population. 
Perfectionism levels are also associated with hopeless-
ness, non-suicidal self-injury, and suicidal ideation 
and attempts (O’Connor, 2003; O’Connor, 2007). 
More broadly, perfectionism gives rise to high levels 
of stress and worry, behavioral impairments, physical 
health problems, impaired daily functioning, inferi-
or academic performance, and interpersonal prob-
lems (Shafran et al., 2002; Flett & Hewitt, 2002).
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Treatments for Perfectionism
 Treatments for perfectionism are based on models 
that suggest cognitive and behavioral components may 
maintain the core biases and attitudes in perfectionism 
(Shafran et al., 2002). More specifically, maladaptive 
thinking patterns and cognitive biases such as dichot-
omous thinking, selective attention toward mistakes, 
rumination, self-criticism, self-blame, and overgeneral-
ization play a role in maintaining perfectionism and its 
poor outcomes (Egan et al., 2016; Shafran et al., 2002). 
Such biases may contribute to procrastination behav-
iors, higher standard-setting, and inability to complete 
tasks (Egan et al., 2016; Sirois, 2014). Perfectionism is 
also antithetical to self-compassion (Brown, 2008; Na-
deau, 2020), as internal self‐dialogue is quite harsh and 
involves automatic perfectionism‐themed thoughts 
about the self, judgments, and elements of self‐neglect 
(Ferrari, 1995; Hewitt, 2020). Self-criticism may even 
mediate the relationship between perfectionism, psy-
chological distress (James et al., 2015), and depression 
(Ferrari, Yap, Scott, Einstein, & Ciarrochi, 2018). Be-
cause of these cognitive and behavioral maintenance 
factors, a perfectionistic cycle is often quite resistant to 
change, thus some researchers suggest that perfection-
ism is a fixed part of personality (Hewitt et al., 2017). 
However, it might be more helpful to look at perfec-
tionism as a cognitive vulnerability factor related to 
psychopathology that can change with targeted treat-
ment (Egan et al., 2011). Indeed, perfectionistic beliefs 
can be changed through cognitive-behavioral therapy 
(CBT). Common elements of CBT target cognitive 
and behavioral processes in perfectionism via psycho-
education, cognitive restructuring, and self-compas-
sion techniques (Egan et al., 2016; Nadeau, 2020). 
 A growing body of evidence shows that CBT 
for nonclinical and clinical populations reduces per-
fectionism, with medium to large effect sizes (Kearns 
et al., 2007; Lloyd, Schmidt, Khondoker, & Tchan-
turia, 2015). Targeting perfectionism may also lead 
to a reduction in other psychological disturbances 
characteristic of mental disorders (Egan et al., 2011; 
Lloyd et al., 2015). In particular, studies have found 
that depression, anxiety, and eating problems are of-
ten reduced with medium effect sizes in both clini-
cal and nonclinical samples (e.g. Kearns, Forbes, & 
Gardiner, 2007; Steele & Wade, 2008; Shafran et al., 
2017). There is also evidence supporting the utility 
of self-compassion interventions for perfectionism 

in nonclinical populations, although effects on re-
ducing secondary disorders are less consistent (Rose, 
McIntyre, & Rimes, 2018; Nadeau, 2020). There-
fore, combining more traditional cognitive-behavioral 
components with self-compassion techniques may be 
beneficial in alleviating perfectionism, as suggested in 
prior research (Fairweather-Schmidt & Wade, 2015).
 Although there has been a recent surge in ran-
domized controlled trials evaluating treatments for 
perfectionism (Lloyd et al., 2015), for many individ-
uals psychotherapy interventions remain difficult to 
access given the face-to-face and individualized nature 
of treatment (Andersson, 2016). Cost, transporta-
tion issues, waiting lists, lack of trained mental health 
professionals, and stigma—typical barriers in facing 
treatment—might limit access to perfectionism in-
terventions. And such barriers may be particularly 
strong for under-resourced populations (Andrade et 
al., 2014). Further, those with subclinical problems 
(e.g. someone who is perfectionistic and anxious but 
doesn’t meet criteria for a disorder) would be unlikely 
to go to great lengths to seek out an intervention. This 
lack of access points to a clear need for more accessi-
ble mental health programs targeting perfectionism. 

Internet-Based Interventions
 As a response to lack of access, internet-based 
interventions have been rapidly developed. Inter-
net-based interventions are effective for a variety of 
mental health disorders and problems (e.g. Parks et 
al., 2018), including perfectionism (e.g. Rozental 
et al., 2017). Online interventions for perfection-
ism utilize the same techniques present in in-person 
treatment (e.g. cognitive restructuring, self-compas-
sion), are typically self-guided, and often report effect 
sizes comparable to in-person treatments (Suh et al., 
2019). For example, Suh and colleagues’ meta-anal-
ysis on 10 face-to-face and online interventions for 
perfectionism reported that there were no significant 
differences in delivery modality on effect sizes for 
perfectionism, depression, and anxiety (Suh et al., 
2019). At present, there have been several randomized 
controlled trials evaluating online programs which 
have demonstrated great value in reducing the bur-
den created by perfectionism (e.g. Egan et al., 2014).
 However, one potential problem with both face-
to-face and online perfectionism interventions is their 
length Lloyd and colleagues’ (2015) meta-analysis of 8 
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perfectionism interventions reported that the number 
of treatment sessions ranged from 8 to 14, resembling 
the typical length of cognitive-behavioral therapy. 
Non-completion rates were high in many of the stud-
ies, which are reflective of treatment adherence norms; 
one in five adults will drop out of treatment before the 
recommended dose is complete (Olfson et al., 2009). 
Poor retention is even more common among online 
interventions. For instance, in the study conducted by 
Shafran and colleagues (2017), there was significant 
non-engagement and non-completion of modules, 
with 71% of participants completing fewer than half 
the modules and only 14.5% people completing five or 
more modules. Strikingly, even participants who had 
high rates of non-completion and non-engagement 
had reduced perfectionism. Change in perfectionism 
was largest at the beginning of the intervention, indi-
cating that potential may lie in briefer, more compact 
interventions. This is consistent with other research 
reporting that the number of sessions is often unrelat-
ed to the magnitude of that treatment’s effect (Weisz et 
al., 2017). Rozental and colleagues (2017) and Shafran 
et al (2017) noticed these effects in their 8-week long 
online interventions for perfectionism, and they sug-
gested that brief, online interventions may have posi-
tive impacts on perfectionism and maximize scalability.
 One form of brief intervention that has been 
developed in response to the high likelihood that an 
individual will access a treatment only once is sin-
gle-session interventions (SSIs). SSIs are effective for 
adults (Campbell, 2012), youths (Schleider & Weisz, 
2017), and college students (Samson & Tanner-Smith, 
2015) with diagnosed psychiatric disorders and sub-
clinical issues. SSIs have been demonstrated to im-
prove anxiety, depression, problematic drug and al-
cohol use, and risk factors for mental health problems 
such as hopelessness, anxiety sensitivity, physiological 
stress self-hate, perceived control, fixed mindset, and 
agency (Tanner-Smith et al., 2015; Schleider, Do-
bias, Sung, Mumper, & Mullarkey, 2020; Schleider, 
Dobias, Sung, & Mullarkey, 2020). Gains are often 
maintained at follow-up, and participants typically 
rate single-session interventions as likable, acceptable, 
and useful (Duan & Bu, 2017; Wasil et al., 2021; Sam-
son & Tanner-Smith et al., 2015; Schleider & Weisz, 
2017). These interventions are particularly useful 
when delivered in an online, self-guided format be-
cause they can be made widely accessible, reducing the 

barriers to mental health care (Schleider et al, 2020a).  
Although short-term therapies have been shown to 
reduce perfectionistic tendencies and related problems 
and are comparable in effect sizes (Dodd et al., 2019; 
Lloyd et al., 2014; Fairweather-Schmidt & Wade, 
2015), only one study has examined a single-session 
perfectionism intervention (LaSota, Ross, & Kearney, 
2017), which lasted for several hours in-person and 
focused on psychoeducation, setting high standards, 
fear over mistakes, and reducing stress. To-date, no 
brief online perfectionism interventions have been 
tested. Given that online SSIs are effective in reducing 
mental health concerns (Schleider & Weisz, 2018b), 
and other types of brief interventions are effective in 
reducing perfectionism (e.g. Dodd et al., 2019; Fair-
weather-Schmidt & Wade, 2015), an online SSI aim-
ing to decrease perfectionism might be particularly 
useful. The brevity and accessibility of such an inter-
vention may amplify its potential impact, decreasing 
costs, time, and other problems associated with receiv-
ing a normal length and/or in-person intervention. 
 College students may be a good fit for a single-ses-
sion intervention targeting perfectionism, considering 
that many students have problems with perfection-
ism, anxiety, and depression (LaSota et al., 2017), and 
mental health issues appear to be on the rise in college 
students (Curran & Hill, 2017). Perfectionism may be 
an etiological and maintenance factor of these mental 
health problems in college student populations for 
two primary reasons. First, work and studies are the 
two top domains of life in which people report being 
the most perfectionistic (Stoeber & Stoeber, 2009). 
Living in an academic environment could potential-
ly lead to the exacerbation of perfectionistic tenden-
cies. Second, college students are constantly evaluated 
based on their work and social skills and must meet 
certain self-presentation and performance-based stan-
dards (Klibert et al., 2014), which may contribute to 
the stress surrounding academic performance and the 
pressure to succeed that college students often report 
as a top stressor (Bedewey & Gabriel, 2015). An en-
vironment filled with excessive studying, academic 
pressure, and stress would undoubtedly influence 
perfectionism and may have particular relevance to 
highly competitive colleges that maintain a culture of 
perfectionism. Of relevance, Molnar and colleagues 
(2020) found that 14% of college students have ex-
tremely elevated levels of perfectionism, while other 
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studies have found that two thirds can be categorized 
as perfectionists, with a quarter of those individu-
als meeting criteria for maladaptive perfectionism 
(Grzegorek et al., 2004). These rates have increased 
over the past decade, concurrent with rates of oth-
er mental health problems (Curran & Hill, 2017).  
 The increasing rates of perfectionism in college 
students may be contributing to the increase in mental 
illness among college populations, treatment-seeking 
behaviors, and other stressors (Pacewicz, Gotwals, and 
Blanton, 2018). Considering this information, there 
is an urgent need for brief, online interventions that 
reduce perfectionism and protect against the develop-
ment of anxiety and depression among college students 
(Klibert et al., 2014). Targeting perfectionism in an on-
line single-session intervention might help reduce the 
burden placed on college counseling centers, reduce 
distress among students, and prevent future dysfunc-
tion. Although traditional perfectionism programs are 
effective for various clinical and nonclinical concerns, 
no research to date has assessed the impact of a brief, 
online perfectionism program in a college population.

The Present Study
 The present study extends prior research by con-
ducting the first randomized controlled trial on a 
self-administered, online SSI designed to reduce per-
fectionism in a college student population. To assess 
the effectiveness of the program, which is based on psy-
choeducation, cognitive restructuring, and self-com-
passion, a randomized controlled trial was conducted 
comparing the program with a stress-management 
control. It was hypothesized that the online single ses-
sion intervention will decrease perfectionism in college 
students, with secondary effects on depression, anxiety, 
and stress. Participants were also asked to rate the inter-
vention’s acceptability and utility and we hypothesized 
it would be rated as acceptable, likable, and useful. 

Methods
Participants 
 Participants were undergraduate liberal arts col-
lege students who were enrolled in introductory psy-
chology courses. Participants were recruited via an on-
line platform (i.e. SONA) that allows students to sign 
up for studies in order to gain research credits. In total, 
91 students participated in the present study; however, 
five participants were removed for failing both atten-

tion checks in each assessment or—admitting they did 
not watch the videos or give their best effort in com-
pleting the perfectionism intervention, leaving a total 
of 86 participants with usable pre-and post-data. Addi-
tionally, only 79 participants completed and passed the 
follow-up assessment. Participants were randomized to 
either the perfectionism (N=45) or control interven-
tion (N=41). In total, participants were 89.5% female 
and 4.7% other, 80% were in their first and second year 
of college, 37.2% non-Hispanic White, 5.8% African 
American, 37.2% Asian/Pacific Islander, and 19.8% 
Other or Hispanic. As displayed in Table 1, the two 
groups did not differ on any demographic variables.

Materials 
 Dysfunctional Attitudes Scale-Perfection-
ism (DAS-PA; Weissman & Beck, 1978). The DAS 
was originally developed to study depression and has 
several subscales, including perfectionism, which 
was identified as a subscale by Beck and colleagues 
(1991). The subscale measures perfectionistic atti-
tudes and has excellent internal consistency. Scores 
on the subscale are predictive of later depression and 
anxiety (Jacobs et al., 2009). The Likert Scale is a con-
tinuum from 0 (Fully Disagree) to 6 (Fully Agree). 
 Big Three Perfectionism Scale (BTPS; Smith, 
Saklofske, Stoeber, & Sherry, 2016). The BTPS eval-
uates three higher-order factors (rigid perfectionism, 
self-critical perfectionism, and narcissistic perfection-
ism) through 10 lower-order perfectionism facets 
(self-oriented perfectionism, self-worth contingen-
cies, concern over mistakes, doubts about actions, 
self-criticism, socially prescribed perfectionism, oth-
er-oriented perfectionism, hypercriticism, grandiosity, 
entitlement). This scale was selected over older, more 
traditional perfectionism measures (MPS and FMPS) 
due to accessibility and its assessment of the perfec-
tionistic attitudes targeted more directly in the inter-
vention. Other-oriented perfectionism, socially pre-
scribed perfectionism, and parental standards, which 
are assessed in other common measures of perfection-
ism, are not addressed in the intervention. Although 
the BTPS is new, it has strong psychometric properties 
(Smith et al., 2016). Participants respond on a Likert 
Scale from 0 (Disagree Strongly) to 4 (Agree Strongly).
 Depression, Anxiety and Stress Scales-21 
(DASS-21; Lovibond & Lovibond, 1995). The DASS-
21 is a 21-item self-report questionnaire consisting of 
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three subscales: depression, anxiety and stress. Rat-
ings are provided using Likert Scales ranging from 0 
(“Did not apply to me at all”) to 3 (``Applied to me 
very much or most of the time”).  The instructions 
on the DASS-21 were aligned with the timeline of 
the study; participants were asked to rate their symp-
toms ‘in the past week.’ The subscales and total score 
have good reliability and construct validity in both 
clinical and nonclinical samples (Antony, Bieling, 
Cox, Enns, & Swinson, 1998; Henry & Crawford, 
2005). DASS-21 scores are highly correlated with 
other measures of depression and anxiety (Osman 
et al., 2012) and perfectionism (Aldahadha, 2018).
 Additional Questions about Perfectionism and 
the Intervention. To assess the intervention’s ability 
to alter metacognitive self-appraisals about perfection-
ism, the following three questions were asked at base-
line: “Do you consider yourself to be a perfectionist?,” 
“Does perfectionism get in the way of your happi-
ness,” and “Does perfectionism slow progress toward 
your goals?” Participants also completed several ques-
tions about the acceptability, likability, and perceived 
helpfulness of the intervention, which were partially 
derived from the Program Feedback Scale (PFS), a 
valid and reliable measure used to assess acceptability 
and perceptions of internet based SSIs (Sung, Mump-
er, & Schleider, 2021). They were asked, “How much 
did you like the intervention?,” “How much do you 
feel like the intervention helped you understand per-
fectionism?,” and “How helpful do you think the 
intervention was in teaching you to combat your per-
fectionism?” In addition, perceived changes in perfec-
tionism were assessed at 1-week follow-up with the 
question: “Do you think that completing the program 
helped you with your perfectionism in the past week?”

Procedure 
 Approval for this study was received from the In-
stitutional Review Board (IRB) at Barnard College. 
Upon signing up for the study, participants were direct-
ed to a Qualtrics form, where they completed a consent 
form and agreed to study duties. Study duties required 
the participant to fill out pre, post, and 1-week fol-
low-up measures, in addition to actively engaging with 
the intervention. After providing consent, participants 
responded to a series of demographic questions and 
measures assessing perfectionism, depression, anxiety, 
and stress. Immediately following the completion of 

the measures, participants were randomly assigned to 
either the experimental or stress-management control 
condition through the Qualtrics randomizer element. 
The experimental intervention took approximately 40 
minutes and required participants to maintain active 
participation through video and open-ended respond-
ing, while the stress-management condition lasted for 
a similar amount of time and consisted of a video and 
articles about stress. Attention checks were included 
to ensure participants were paying attention, along 
with a direct question following the intervention 
which asks participants if they did their best. Follow-
ing the completion of the intervention, participants 
immediately filled out the measures for a second time, 
except for the Depression, Anxiety, and Stress Scales. 
Participants had access to the follow-up assessment 
168 hours (seven days) after they completed their first 
assessment and received a reminder email to take the 
assessment. If they did not take the assessment within 
24 hours of receiving the email, they were sent addi-
tional reminders. The follow-up assessment consisted 
of questions about perceived changes in perfection-
ism in addition to the same measures used at baseline. 
Participants were debriefed at the end of the study. 
Statistical analyses were conducted in SPSS. Indepen-
dent samples t-tests were run to assess for differences 
between groups at baseline and a series of repeated 
measures, ANOVAs, were utilized to examine the ef-
fect of the perfectionism intervention compared to the 
stress-management control on the various outcome 
measures. Descriptive statistics on the likability and 
acceptability of the intervention were also analyzed. 
 Perfectionism Intervention: The intervention 
was based on a treatment guide for clinical perfection-
ism (Egan et al., 2016), which has been used to develop 
prior perfectionism interventions (e.g. Rozental et al., 
2017; Shafran et al., 2017). The intervention was de-
livered through Qualtrics and consists of colorful text, 
images, and video clips. Participants can easily follow 
the intervention by clicking the arrows to the next 
page when they appear and writing in the text boxes 
provided. More specifically, the intervention included 
4 major modules that take around 40 minutes total 
to complete and last for approximately 10 minutes 
each: 1) psychoeducation about perfectionism and 
its negative consequences, 2) cognitive restructuring 
of self-critical perfectionistic thoughts, 3) self-com-
passion techniques, and 4) generalization and mainte-
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nance of information learned in the intervention. 
 Psychoeducation and Consequences of Per-
fectionism: Given that perfectionism is considered 
ego-syntonic and perfectionists believe their high stan-
dards improve their functioning, it is important edu-
cate participants about the counterproductive nature 
and negative effects of perfectionism (Overholser & 
Dimaggio, 2020). By increasing awareness about the 
problems associated with perfectionism, clients may 
feel more motivated (Yeh et al., 2017) and be able to 
more easily change the thoughts and behaviors con-
tributing to these outcomes (Kutlesa & Arthur, 2008). 
Therefore, the program defines perfectionism and dis-
cusses its consequences in the form of telling fictional 
stories about characters who are perfectionists. After 
learning what perfectionism is, participants learn the 
various ways perfectionism can manifest in life and its 
multidimensional nature. Throughout the psychoed-
ucation module, they apply this information to their 
own lives.
 Cognitive Restructuring and Automatic 
Thoughts. Cognitive-behavioral therapy can reduce 
the tendency for unconstructive automatic thoughts 
about the self (Overholser & Dimaggio, 2020). Inter-
ventions can help perfectionists become aware of, chal-
lenge, and change their automatic self-critical thought 
processes (Besser et al., 2004; Overholser & Dimaggio, 
2020). Therefore, this section of the intervention ex-
plains how to combat the self-critical thoughts relat-
ed to perfectionism through utilizing the three-step 
process (catch, challenge, and change) of CBT. Chal-
lenging and changing is explained in the context of 
self-compassion. The primary way participants are 
instructed to challenge their thoughts is by thinking 
about what a loving friend would say about their 
thoughts. Participants will practice catching, chal-
lenging, and changing self-critical thoughts that both 
a fictional character and they themselves experience.
 Self-Compassion: Because low self-compas-
sion is often characteristic of perfectionism (Brown, 
2008), and interventions rooted in self-compassion 
are effective in reducing perfectionism (Nadeau, 
2020), participants will be taught how to be more 
compassionate, forgiving, and kind to themselves. 
Self-compassion principles (Raes et al., 2011) are 
fused throughout the CBT section (e.g., mindful-
ness versus over-identification) and are also explained 
in the self-compassion module. Self-kindness over 

self-judgement is taught by explaining the tenden-
cy to focus on mistakes in perfectionism, the im-
portance of forgiveness, and affirmation exercises. 
Next, common humanity versus isolation is taught 
through a discussion and exercise on how everybody 
makes mistakes and no one is alone in their suffering.
 Concluding Components: The intervention ends 
by discussing how reducing perfectionism can improve 
one’s life. Neurogenesis is explained to show that change 
is possible, although change requires commitment. 
Participants are encouraged to apply the cognitive dis-
tortion and self-compassion practices to everyday life.
 Stress Management Program: The stress-man-
agement program was designed as an active control, 
for comparison with the perfectionism intervention, 
and did not contain any perfectionism components. 
Although different in structure, the course content 
was similar to stress management conditions used in 
prior studies (Hoge et al., 2013). Like the perfection-
ism intervention, the stress-management program last-
ed for around 40 minutes and was delivered through 
Qualtrics. Participants were instructed to watch a 
video and read excerpts describing the effects of stress 
and the various ways to manage stress.. The content 
included details about how chronic stress affects the 
mind, body, and performance, and explored ways to re-
duce stress, including exercise, nutrition, mindfulness, 
positive experiences, time management, and sleep. 

Results
Baseline Scores and Group Comparisons
 Table 1 shows the demographic characteristics 
for each group and the group mean scores of each of 
the outcome measures. According to independent 
samples t-tests, there were no significant differences 
between the groups on any demographic or clinical 
variables at baseline. Scores on the Big Three Perfec-
tionism Scale and the Dysfunctional Attitudes Perfec-
tionism Scale were elevated in both groups (M=55.7 
on the DAS-PA; See Table 1) compared to previously 
studied populations, including a clinically depressed 
adolescent sample (M=53.7 on the DAS-PA; Jacobs 
et al., 2009). Total scores on the DASS-21 indicat-
ed mild to moderate levels of depression, anxiety, 
and stress (Lovibond & Lovibond, 1995) (See Table 
1). The majority of the sample (95.3%) considered 
themselves to be a perfectionist to some degree, to a 
considerable degree, or very much, while 74.7% ac-
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knowledged that perfectionism sometimes gets in 
the way of their happiness, and 72.9% said that per-
fectionism sometimes slows progress towards goals.
Intervention Acceptability and Likability
 Participants reported liking the intervention; 
22.2% liked it “a little bit,” 42.2% liked it “somewhat.” 
and 35.6% liked it “very much,” while no one report-
ed disliking the intervention. Participants also indi-
cated that the intervention was helpful in increasing 
their understanding of perfectionism; in terms of 
how helpful it was, 2.2% said “not at all,” 6.7% said 
“a little bit,” 42.2% reported “somewhat,” and 48.9% 
selected “very.” Perceived helpfulness in teaching 
participants to combat their perfectionism was also 
assessed, with 4.4% of participants saying it was not 
at all helpful, 8.9% saying it was a little bit helpful, 
60% saying it was somewhat helpful, and 26.7% say-
ing it was very helpful. At the 1-week follow-up, par-
ticipants were asked, “Do you think that completing 
the program helped you with your perfectionism in 
the past week?” and 18.2% said “not at all,” 25% se-
lected “very little,” 52.3% said “somewhat,” and 4.5% 
said “very much.” When asked “How much did you 
try to implement the techniques learned into your 
daily life?,” most people reported putting some effort 
in; 6.8% said “not at all,” 22.7% selected “very little,” 
65.9% said “somewhat,” and 4.5% said “very much.” 
Twenty-two participants left open-ended feedback, 
and 19 of these comments were positive and empha-
sized the utility or likable features of the intervention.
Change in Outcome Measures 
 Repeated measures ANOVAs were utilized to test 
the hypothesis that the perfectionism intervention 
would reduce perfectionistic attitudes and depres-
sion, anxiety, and stress more than the stress-manage-
ment control. Differences were assessed at baseline, 
immediate post-test, and 1-week follow-up, except 
for DASS-21, which was only assessed at baseline and 
1-week follow-up. The first ANOVA was conducted 
on the Dysfunctional Attitudes Perfectionism Sub-
scale, which violated Mauchly’s Test of Sphericity 
X2 (2)=25.924, p<.05, thus the degrees of freedom 
was adjusted for by reporting the Greenhouse-Geiss-
er results. The effect of time was significant (F (1.54, 
115.782) = 6.145, p<.05, n2= .076); however, the 
time*condition interaction effect was not (F, 1.54, 
115.782) = 1.935, p>.05, n2=.025) (See Figure 1). 
Similarly, Mauchly’s Test of Sphericity indicated 

that the assumption of sphericity was violated for 
the changes in the Big Three Perfectionism Scale (X2 
(2)=38.864, p<.05. After using the Greenhouse-Geiser 
correction, the effect was significant for time F(1.327, 
74.335)=4.685, p<.05, n2=.077, but not for time*con-
dition F(1.327, 74.335)=.072, p>.05, n2=.001) (See 
Figure 2). Finally a repeated measures ANOVA of 
DASS total scores at baseline and at the 1-week fol-
low-up revealed that there were significant differenc-
es for time (F (1, 74) =185.872, p<.05, n2=.715), 
but no effect for condition (F (1,74)=188.943, 
p>.05, n2=.011). Subscale scores were not analyzed 
due to the lack of significant differences found for 
time and time*condition on the DASS total scores.  

Discussion 
 The present study sought to examine the ef-
fectiveness of a single-session intervention in im-
proving perfectionism and associated mental 
health characteristics in a college-student pop-
ulation. Although symptoms improved for all 
clinical measures following the perfectionism in-
tervention, they similarly improved in the control con-
dition. These findings are discussed in detail below.   
 There are several potential reasons for the lack 
of significant differences between the intervention 
and control conditions in the study. Small sample 
size may have contributed to the null findings. The 
decreases were fairly large for some measures, yet sta-
tistical significance was not achieved. For instance, the 
mean score dropped from 55.31 at baseline to 48.01 
at 1-week follow-up on the Dysfunctional Attitudes 
Perfectionism Scale in the experimental group, which 
is almost a seven-point decrease and a decline of three 
points greater than the stress-management control. A 
post-hoc sensitivity analysis with the study’s sample 
size (N=79) suggested we had adequate power (.80) to 
detect an effect size of .10 or larger, which is slightly 
larger than a medium effect (partial eta squared = .9). 
Therefore, our sample size was likely underpowered 
if the intervention had a small to medium effect. Al-
though traditional 8-week perfectionism interventions 
have medium to large effect sizes, the extremely brief 
nature of the intervention makes a larger effect size less 
probable. Additionally, although there were 79 partici-
pants who passed attention checks and submitted each 
assessment, many participants skipped questions. This 
led to fewer participants’ scores being analyzed in each 
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ANOVA; for example, only 58 participants’ scores 
were analyzed for the repeated measures ANOVA for 
the BTPS. The majority of randomized controlled tri-
als conducted on online single-session interventions 
have included hundreds of participants (e.g., Schleider 
& Weisz, 2017), and the in-person SSI conducted on 
perfectionism included 105 participants in their data 
analysis with no control group (LaSota et al., 2017). 
Future work with larger samples is needed to further 
compare these conditions. In addition, it is possible 
that the single dose of perfectionism intervention was 
not sufficient to demonstrate superiority over stress 
management. Most trials conducted on treatments 
for perfectionism have ranged from 8-16 sessions in 
length (LaSota et al., 2017), thus more practice and 
intervention time may be necessary to create score 
decreases greater than what the stress-management 
control produced. Relatedly, although one-week fol-
low-ups have been used in studies of single session 
interventions in the past (e.g., Davidson, Malloch, 
& Humphris, 2018; Duan & Bu, 2019), a longer fol-
low-up after the intervention would have provided 
participants with more time to implement practices 
they learned in their lives and utilize strategies more 
frequently. Therefore, future studies could include 3-, 
6-, or 12-month follow-ups and also explore whether 
repeated sessions and practice post-treatment con-
tribute to reductions in perfectionism symptoms. Al-
though there is nothing in the student timeline or a 
widespread stressful event that would have accounted 
for a decline in perfectionism, depression, anxiety, and 
stress from baseline to one-week follow-up, including 
follow-up assessments at various time points in fu-
ture research would allow for a more comprehensive 
understanding of changes in perfectionism over time.
 It is also plausible that the stress-management 
control condition represented an active intervention, 
suggesting that it was not necessarily an appropriate 
placebo control, but may provide information about 
the required specificity of perfectionism interventions. 
Perfectionistic behavior is thought to be associated 
with psychopathology, in part due to its association 
with stress..  Perfectionists have higher levels of stress 
exposure and stress reactivity (i.e.i.e., maladaptive 
ways of reacting to stressors), and they may gener-
ate or exacerbate stress for themselves by engaging in 
self-critical thinking in response to daily stressors and 
failing to reach high standards. If stressful events are 

reduced, it is likely that perfectionistic behavior and 
automatic perfectionistic thoughts will subsequently 
decrease, and when perfectionistic attitudes decrease, 
stress levels will fall, indicating a bidirectional relation-
ship (Hewitt & Flett, 2002). The results of the present 
study are similar to a study that had compared face-
to-face CBT for perfectionism to a stress-management 
condition; this study investigated the effectiveness of 
an online 10-week CBT intervention for perfection-
ism in first-year psychology students and randomly 
assigned participants to either stress management, 
stress-management + CBT, or a control condition 
(Arpin-Cribbie et al., 2008). The techniques taught 
in their stress-management condition overlapped with 
some of the techniques presented in the stress-manage-
ment control of the current intervention. In line with 
our results, participants in the stress-management 
condition had significant decreases in self-oriented 
perfectionism and concern over mistakes, although the 
perfectionism intervention and stress-management 
combined led to greater decreases in the perfectionism 
construct. The results from Arpin-Cribbie (2008) and 
the present study may indicate that stress management  
represents an active treatment for perfectionism and 
works well in combination with more targeted con-
tent. Thus, future research should further explore 
the complex relationship between perfectionism and 
stress, compare perfectionism interventions to other 
types of active controls, and work to elucidate the im-
portance of specificity in perfectionism interventions.
 The intervention should also be tested in different 
populations; one of the main limitations to the study 
is that the perfectionism intervention was designed 
for high levels of maladaptive perfectionism, yet it was 
tested in a typical nonclinical college-student popula-
tion. Although participants had higher than average 
levels of perfectionism, prior research indicates that 
perfectionism interventions, including single-session 
interventions may not be effective for those with low 
perfectionism. LaSota and colleagues (2017) focused 
on psychoeducation, setting high standards, fear over 
mistakes, and reducing stress in their in-person sin-
gle-session intervention, dividing participants into 
high, medium, and low perfectionists. They found 
that participants with low perfectionism showed 
no significant change over time, while the other two 
groups did. Many perfectionism treatment studies 
have also utilized clinical samples (e.g., eating disorder 
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or depressed populations) with high levels of maladap-
tive perfectionism (e.g., Kearns, Forbes, & Gardiner, 
2007). Additionally, most single-session interven-
tions have been tested in adolescents (Schleider et al., 
2020) and previous experience with psychoeducation 
about perfectionism or CBT for perfectionism could 
potentially limit its effectiveness. This was highlight-
ed by one participant who wrote, “The intervention 
was likely not a good match for me as I have under-
gone CBT in the past for anxiety and perfectionism 
and already knew a lot of these techniques;” thus, 
those who have not undergone therapy in the past 
are younger and more capable of change—potentially 
making themselves better candidates. In addition to 
age, other demographic factors, such as gender, may 
interact with perfectionism (Gnilka & Novakovic, 
2017) and impact treatment response. Considering 
that the present sample was almost 90% female and 
previous literature on perfectionism consists of ma-
jority female participants (Stoeber & Stoeber, 2009), 
future research could aim to recruit more males to 
better elucidate the impact of gender on effectiveness 
of perfectionism treatments. Further research with 
larger sample sizes, especially research that includes 
populations with clinical perfectionism, is warranted.
 Despite the study’s limitations, many partici-
pants appear to have benefited from the intervention, 
as respondents reported that the intervention was 
highly acceptable, engaging, and useful. All partici-
pants reported liking the intervention “at least a little 
bit” and 86.7% of participants thought the program 
was somewhat or very helpful. Additionally, 57% of 
students thought it was somewhat or very helpful in 
combating their perfectionism in the week following 
the intervention and 93% of respondents attempted to 
implement the learned skills into their daily lives. To 
conclude, this study is the first to examine the effec-
tiveness of an online single-session intervention in re-
ducing perfectionism, depression, anxiety, and stress. 
Although prior literature was utilized to formulate 
hypotheses that the perfectionism intervention would 
be more effective than a stress-management control, 
the results only revealed a significant effect for time. 
The study was likely underpowered to detect differ-
ences between conditions, had limitations in that the 
sample contained many individuals with low perfec-
tionism, and the stress-management condition was 
perhaps effective at reducing stress, thus indirectly 

impacting perfectionism. Future research with larg-
er sample sizes, various types of control groups, and 
clinical populations is needed to more extensively 
test the effects of the intervention. Nevertheless, this 
study adds important information about the effective-
ness of a perfectionism intervention when compared 
to a stress-management control, and it was rated as 
highly useful, likable, and acceptable by participants.  
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Social identity theory states that a person’s sense of who they are is based largely on their group membership(s). We 
categorize ourselves, identify with groups, and compare our groups with others, in the hopes that our self-esteem is 
maintained or boosted from this comparison. A prerequisite of scientific research, even regarding social identity, is 
that researchers need to be confident that the empirical facts really are factual; that is, that the sample statistics reported 
accurately estimate corresponding population parameters; this is known as sampling precision, or how precisely our 
sample corresponds to our population. By employing the recently invented a priori procedure, the present research 
assesses the sampling precision with which published experimental and correlational social identity research statistics, 
across three time periods, estimate corresponding population parameters. We hypothesized 1: The precision of re-
search in the social identity area should be hopefully below the 0.10 level or at least the 0.20 level for true experimental 
designs and 2: Precision in the social identity area should be improving, with recent social identity research enjoying 
a precision advantage over less recent social identity research. A sample of 75 academic papers, across 46 different 
journals was collected for analysis. For experimental studies, the mean precision level was 0.51 and the median pre-
cision level was 0.50 (n = 39). For correlational studies, the mean precision level was 0.24 and the median precision 
level was 0.20 (n = 55). The main findings are pessimistic, but with the glimmer of light that precision is improving. 
Keywords: precision, confidence, social identity theory, a priori procedure, estimation

 The overarching idea of social identity theo-
ry is that the individual and the group are inter-
twined. People are born into social societies, they 
develop ties to social groups, they classify them-
selves as members of those social groups, and the 
unique combinations of those social classifications 
create unique individuals. According to Stets and 
Burke (2000), identity is reflexive in that it makes it-
self an object which can be categorized, classified, 
and named in relation to other social classifications. 
 Social identity is a person’s knowledge that they 
belong to a social group or category (Hogg & Abrams, 
1988). A social group consists of individuals who hold 
a set of common social identifications. These groups 
are further categorized as the ingroup, which consists 
of individuals who are like the self, and the outgroup, 
which consists of individuals who are unlike the self. 
This process of accentuating the similarities with the 
ingroup and differences with the outgroup leads to a 
second process called social comparison. The process 
of identifying and categorizing yourself is known as 
self-categorization. Social identity researchers com-
monly assume that by classifying social identities 
through self-categorization (and by extension accen-
tuating similarities with the ingroup, etc.), individ-
uals will enhance their own positive self-esteem by 
promoting the ingroup and denigrating the outgroup.

 No matter what the theoretical criticisms of so-
cial identity happen to be, the theoretical basis of 
identity and social identity research is not the current 
question. Trafimow and Myüz (2019) demonstrated 
imprecision with respect to five areas of psychology 
(social, developmental, clinical, cognitive, and neuro) 
and Trafimow, Hyman, and Kostyk (2020) demon-
strated imprecision with respect to marketing research 
specifically. Our goal now is to expand that line of 
inquiry and address a potential criticism that, to our 
knowledge, has not been made. Specifically, our goal 
is to address the issue of the sampling precision of so-
cial identity research. Sampling precision is a measure 
of how close a sample’s descriptive statistics are to the 
corresponding population parameters. Usually, and in 
the present case, this is measured as a fraction of a stan-
dard deviation. If the sampling precision of that re-
search is impressive, it would imply that, whatever the 
other deficiencies of social identity research, at least 
there would be good reason to trust that the sample 
statistics are a good estimate of the corresponding pop-
ulation parameters. In contrast, if the sampling preci-
sion of social identity research is poor, it would imply 
that the sample statistics are not good estimates of the 
corresponding population parameters. A further im-
plication would be that the findings cannot be trusted, 
which would be a preliminary problem that future re-
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search would have to solve before addressing the more 
conceptual issues identified in the foregoing paragraph.
 To summarize the present thinking, we believe 
that getting the empirical facts straight is vital both 
for theorizing and for evaluating theories. If a theory 
is unable to explain human behavior reliably and val-
idly, then it is not a strong psychological theory. By 
ensuring that sample statistics are good estimators of 
population parameters, the reliability and validity of 
theoretical conclusions related to social identity theory 
can inspire greater confidence. Further, the generaliza-
tion of these theories would also be improved. Thus, 
for the purpose of this article, the actual content of 
social identity theory is unimportant. What is most 
important, is the sampling practices of that research. 
To examine this issue, we use the a priori procedure.
The A Priori Procedure
 The a priori procedure (APP) assumes the cru-
ciality of obtaining sample statistics that are good 
estimators of corresponding population parameters 
(Trafimow et al., 2020). Lest the reader doubts this, 
imagine a fanciful scenario where Laplace’s omni-
scient demon appears and informs us that there is no 
relationship between sample statistics and correspond-
ing population parameters. In that case, no empirical 
reports would be trusted, nor would sample statis-
tics be taken to provide good tests of hypotheses. Of 
course, there is no demon, but considering the fanciful 
scenario renders salient the importance of estimation.
 Given that estimation is crucial, there are two re-
lated questions. First, there is the precision question: 
How close do we desire that sample statistics be to 
their corresponding population parameters? Second, 
there is the confidence question: What probability 
do we insist on of being that close? The basic idea of 
the APP is that the researcher makes specifications for 
precision and confidence, and then an APP equation 
provides the necessary sample size to meet the specifi-
cations. If the researcher collects the necessary sample 
size, or a larger one, then the researcher can be assured 
of meeting the specifications (Trafimow et al., 2020).
 Consider an example. Suppose that a researcher 
intends to collect a single sample and is interested in 
finding out the sample size needed to be 95% confi-
dent of obtaining a sample mean within one-tenth 
of a standard deviation of the population mean. Us-
ing an equation by Trafimow (2017; 2019),             ,
 

where n is the sample size, f is the desired precision, 
and z(1-c)/2 is the z-score that corresponds to the de-
sired degree of confidence. Instantiating values into 
the equation indicates the following: n=(1.96/0.1)2 

=384.16≈385. Thus, the researcher would have to col-
lect 385 participants to meet specifications. Insisting 
on 385 participants may seem extreme compared to the 
much smaller sample sizes in most research, however, 
this provides a much greater level of precision than in 
typical psychology or marketing research (Trafimow & 
Myüz, 2019; Trafimow, Hyman, & Kostyk, 2020). If 
the researcher is willing to settle for less precision, such 
as precision at the 0.3 or 0.4 level typical in much social 
psychology research, the necessary sample size would 
drop dramatically. This precision can be treated much 
like confidence level, where we want to shoot for a 95% 
confidence level but may have to settle for 90%, for pre-
cision we can shoot for .1 but may have to settle for .3 
or.4, depending on the circumstances of the research. 
 Although the APP was designed to be used 
pre-data, it can be used post-data too, which is a neces-
sary condition for the present work. Remaining with 
the foregoing example, suppose the researcher wanted 
to collect 385 participants but only succeeded in ob-
taining 100 of them. Using 95% confidence as a con-
ventional value, what is the precision entailed by 100 
participants? To answer, the foregoing equation can 
be algebraically manipulated to yield f as opposed to  
   

Thus, if the sample size is 100, rather than 385, 
the actual precision would be 0.196 rather than 
the desired value of 0.10 (Trafimow et al., 2018).
 Researchers are usually interested in more com-
plex cases such as differences between groups, cor-
relation coefficients or functions of them (e.g., re-
gression weights), and so on (Trafimow, 2019). In 
more complex cases, the mathematics can become 
extremely complex; but it is not necessary to address 
that complexity here because Hui et al. (2020) pub-
lished links to programs for rendering the computa-
tions and these are free and user-friendly. However, 
those interested in the mathematics can consult Trafi-
mow and MacDonald (2017) for multiple groups, 
Trafimow, Wang, and Wang (2020) for differences in 
means for independent samples or dependent samples, 
and Wang et al. (2021) for correlation coefficients.
 To place into perspective the importance of preci-
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sion values, we turn to Trafimow et al (2018). Within 
scientific inquiry, replication is a vital tool for the va-
lidity and reliability of a theory. If the results based on 
a theory cannot be replicated, then that theory lacks 
sufficient support. In a single-sample study, if we de-
sire a precision value of .1, and we only have a sample 
size of 10, then the probability of replicating would 
only be .06! However, with 111 participants, that 
probability becomes .5, and so on as the sample size in-
creases. The bottom line, then, is that the APP can be 
used, in a post-data fashion, to determine the sampling 
precision of varied published social identity research, 
where the sample sizes are reported. And this in turn 
can be used to draw conclusions about the possible 
replicability, validity, etc. of that published research.
 One question that often comes up is why sam-
pling precision matters at all? If we have a good effect 
size, then what is the point of the APP? Well, think 
about effect size. If we are looking for a specific exper-
imental effect, and our effect size is large enough, no 
matter how small a sample we have, we will be able to 
see the effect. However, does that mean that the whole 
population of the world will also undergo that same 
effect? Realistically not. That is, no matter what the 
obtained effect size for our sample, we have no idea 
if that effect size is close to the population effect size 
unless there has been some sort of APP calculation. 
Therefore, there is no way to know how well the ob-
tained effect supports or disconfirms the hypothesis or 
theory from which the hypothesis was derived. This 
is the strength of the APP and sampling precision. 
Sampling precision values, and the APP, can be used 
to provide increased confidence in our sample statis-
tics, and thus increased confidence that the effect we 
are seeing is representative of the overall population, 
not just that the effect is present in our sample. Over-
all, the APP sampling precision values can be viewed 
as a closeness statistic similar to confidence levels in 
that the more stringent criteria we use, the more con-
fident we can be in our inferences and conclusions.
 In this study, we tested competing hypotheses from 
optimistic versus pessimistic viewpoints. From an opti-
mistic viewpoint, the expectations would be as follows.
 H1: The precision of research in the social identi-
ty area should be hopefully below the 0.10 level or at 
least the 0.20 level for true experimental designs (Trafi-
mow, 2018). 
 H2: Precision in the social identity area should be 

improving, with recent social identity research enjoy-
ing a precision advantage over less recent social identi-
ty research. 
 Of course, from a pessimistic perspective, the 
foregoing hypotheses should not be supported. If the 
precision of social identity research is worse than 0.30 
(that is larger), that would support pessimism (Trafi-
mow, 2018). Further, it would be undesirable to find 
that precision is not improving, as an increase in preci-
sion is related to an increase in replicability and stron-
ger generalization of theory, and as research methods 
have supposedly improved as time passes, we should 
hope to see an improvement in sampling precision 
as well. Finally, because the APP has never been used 
systematically to analyze correlational research, the 
relevant correlational analyses to be presented can be 
considered exploratory as a first step towards a more 
integral use of the APP in sampling analysis.

Method
 The goal of this research was to investigate the pre-
cision (how close a sample statistic would be to its pop-
ulation parameter) of a sample of published social iden-
tity research. To investigate the question of whether 
social identity research findings are precise enough to 
be trusted, we applied the APP programs presented by 
Hui et al. (2020) to test the precision of the studies in-
cluded in a sample of published social identity research. 
The present a posteriori use of the APP has been sys-
tematically employed by Trafimow and Myüz (2019) 
and Trafimow, Hyman, and Kostyk (2020) for exper-
imental research but not for correlational research.

Procedure
 A total sample of 75 academic papers (see Table 
1) was collected, prior to data analysis, broken down 
into 25 papers per time period across three time peri-
ods: 2014 to 2021, 1995 to 2001, and 1975 to 1981. 
It was important to include a sample sufficiently di-
verse to be representative of the existing literature, 
while also ensuring that the sample broke into equal 
portions. The sample included articles from 46 dif-
ferent journals, randomly selected from the set of ar-
ticles that met our criteria, from multiple academic 
disciplines (i.e., psychology, advertising, business, so-
ciology, etc.). The primary criteria for selection were:
1. Must include social identity as a primary tar-

get of interest for investigation. This may be as 
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a theoretical concept, an applied concept, etc. 
This was checked via the mention of social iden-
tity in subject terms, titles, or the paper itself.

2. Must directly specify the methodology (cor-
relational, between-subjects, etc.). This is im-
portant, as determining the method of anal-
ysis is vital to understanding the precision of 
particular samples using the APP equations.

3. Must have a publication date within one of the three 
date ranges (1975-1981, 1995-2001, 2014-2021). 
These date ranges were chosen as an exploratory (not 
exhaustive) representation of research across time.

 The articles were picked using the institution-
al library search tool. Keywords used to filter results 
were as follows: social identity, social identity theory, 
SIT, experimental, correlational, and research. Arti-
cles were picked using a random method of 2 articles 
per results page starting from the top. If the article 
did not specify social identity, the research method, 
or was outside of the appropriate date ranges, then 
it was skipped, and the next article was picked. Once 
two articles on the page were selected, we moved 
to the next results page and began selection again. 
All studies picked in this sample were quantita-
tive leaning (i.e., analysis was done quantitatively).
 Once the articles were collected, the relevant in-
formation was cataloged via an Excel spreadsheet 
(data available from Wilson, Trafimow, Wang, & 
Wang, 2021 via the OSF open-access database). The 
information cataloged included the citation for the 
paper, journal, publication year, number of studies 
included in the paper, sample sizes, and number of 
conditions. While some of this information is not 
pertinent for the actual precision analysis, examin-
ing differences in the means and medians by pub-
lication year and methodology type is of interest for 
potential broader investigations and conclusions.
 To determine the precision of each study, we used 
the APP programs listed in Hui et al. (2020). Given sam-
ple sizes reported in the articles, and assuming a conven-
tional 95% confidence level, the programs provide the 
precision level, but with a complication. Specifically, 
because some studies were experimental whereas oth-
ers were correlational, there are mathematical reasons 
why the precision of the correlational studies cannot be 
compared directly to the precision of the experimental 

studies (Wang et al., 2021)1. Consequently, results per-
taining to experimental studies and results pertaining 
to correlational studies will be presented separately.

Results
 There were too few mixed designs for analysis 
and so we focused on between-participants experi-
mental studies and correlational studies. For experi-
mental studies, the mean precision level was 0.51 (SD 
= .25) and the median precision level was 0.50 (n = 
39). These findings support a pessimistic view of ex-
perimental social identity research. For correlational 
studies, the mean precision level was 0.24 (SD = .16) 
and the median precision level was 0.20 (n = 55). How-
ever, we reiterate that the precision of correlational 
research cannot be compared to the precision of ex-
perimental research. As correlations range from -1 to 
+1, and the precision value pertains to the fraction of 
a variance (not a fraction of a standard deviation), the 
degree to which this level of precision in correlation-
al research is pessimistic or optimistic is a judgment 
call. Certain theories and paradigms may require more 
stringent cutoffs for what is considered optimistic or 
pessimistic, and since correlational APP equations 
use variance instead of standard deviation in analy-
sis, the cutoffs are a judgment call of the researcher.
 To evaluate the effect of the year of publication on 
precision, we performed multiple correlational anal-
yses. First, we obtained mean and median precision 
levels across the three time periods for the experimen-
tal research. The mean precision levels were 0.59 (n = 
17, SD = .20), 0.64 (n = 10, SD = .24), and 0.29 (n 
= 12, SD = .16) for the most distant to most recent 
time periods, respectively. The corresponding median 
precision levels were 0.59 (n = 17), 0.71 (n = 10), and 
0.23 (n = 12). With respect to correlational research, 
the mean precision levels were 0.23 (n = 11, SD = .09), 
0.27 (n = 24, SD = .19), and 0.21 (n = 20, SD = .15) 
for the most distant to most recent time periods, re-
spectively. The corresponding median precision levels 
for correlational studies were 0.25 (n = 11), 0.23 (n 
= 24), and 0.18 (n = 20). Overall, both correlational 
and experimental precisions have shown improve-
ment over time, with experimental studies showing 
much more improvement than correlational studies. 
 Second, we correlated precision with the year of 

 1 1 These include that correlations are bounded (-1, +1) and that the precision level refers to a squared standard deviation (variance) as opposed to a stan- These include that correlations are bounded (-1, +1) and that the precision level refers to a squared standard deviation (variance) as opposed to a stan-
dard deviation. dard deviation. 

SOCIAL IDENTITY PRECISION



118118

publication. Because smaller values indicate better 
precision, an optimistic perspective suggests a negative 
correlation whereas a pessimistic perspective suggests 
no correlation or a positive correlation. The correla-
tion was -0.445 (n = 39, p = .004) for experimental 
research and -0.056 (n = 55, p = .687) for correlational 
research. Figure 1 contains a scatterplot pertaining to 
experimental research and Figure 2 contains a scatter-
plot pertaining to correlational research, both with the 
best fit trendline to examine the progression of the data.

 From the data presented in Figure 1, we can see 
a clear negative trend across time. As the publica-
tion year becomes more recent, the precision level 

Figure 1. Scatterplot representing precision of experimental social 
identity research along the vertical axis as a function of year of 
publication along the horizontal axis.  

Figure 1. Scatterplot representing precision of correlational social 
identity research along the vertical axis as a function of year of 
publication along the horizontal axis. 

moves further towards zero, indicating a promising 
improvement in experimental precision. In contrast, 
Figure 2 does not show much of an effect of time on 
correlational precision. These time-period correla-
tions should be taken as exploratory however due 
to the small sample sizes within each time period.

Discussion
 Social identity research composes an important 
domain within social psychology that is relevant to oth-
er fields too such as marketing, sociology, and others. 
Hence, it is unsurprising that there is a large literature 
and many arguments both praising and criticizing so-
cial identity theory. The present work is agnostic about 
the larger social identity issues briefly mentioned earli-
er. This is not to say that these issues are unimportant; 
in contrast, we believe they are very important. How-
ever, we also believe that if empirical facts are going to 
be used either to test theories or to provide the founda-
tion for theory formation, it is crucial to be clear that 
the empirical facts really are factual. That is, it is a pre-
requisite that researchers have good reason to believe 
that the sample statistics researchers report are rea-
sonably good estimates of corresponding population 
parameters. Our goal was to test whether this prereq-
uisite has been met in a sample of published research.
 The picture is very clear with respect to experi-
mental research. Sample sizes are simply insufficient, 
thereby resulting in precision levels that one would 
consider untrustworthy. It is true that there are many 
factors that can create these insufficient numbers such 
as funding constraints, time, feasibility, and more. 
However, this does not disqualify the conclusion of 
insufficient sample sizes, but only increases the need 
for more detailed and stringent research practices. It 
is important to note that quality research with smaller 
sample sizes is still very much alive and is in no way dis-
qualified due to sampling precision. Instead, sampling 
precision should be taken as an additional tool to assist 
researchers, in an a priori fashion, to determine a sam-
ple size needed for sample statistics that meet their cor-
responding population parameters, in essence giving 
researchers a goal for their eventual work to shoot for.
 There is some good news, which is that precision 
is improving, with research in the most recent period 
of research exhibiting more precision than research 
in previous periods. But even with the improvement, 
it would be difficult to argue that the level of preci-

WILSON, TRAFIMOW, WANG, WANG
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sion is sufficient. However,  Trafimow and Myüz (2019) 
demonstrated imprecision with respect to five areas of 
psychology (social, developmental, clinical, cognitive, 
and neuro), and Trafimow, Hyman, and Kostyk (2020) 
demonstrated imprecision with respect to marketing, 
there is no reason to be more pessimistic with respect to so-
cial identity research than other social science research. It 
is perhaps better to view social identity research as anoth-
er domain in which researchers should devote increased 
research efforts in the direction of improved precision.
 As the present work constitutes the first systemat-
ic application of the APP to correlational research, the 
correlational analyses are better considered exploratory 
than definitive. Correlational research offers both advan-
tages and disadvantages relative to experimental research. 
From an APP perspective, an advantage of correlation-
al research is that there is only one group, thereby ren-
dering precision easier to obtain. Going beyond an APP 
perspective, correlational research can be argued to be 
more representative of reality because of a lack of po-
tentially artificial laboratory-induced manipulation. In 
addition, it is easier to obtain diverse samples in cor-
relational contexts, though the recent proliferation of 
web-performed experiments is reducing this difference.
 But there are disadvantages too. From an APP perspec-
tive, a disadvantage is the lack of previous systematic APP 
applications to correlation coefficients, thereby rendering 
comparison difficult. This is not a fault of the correlational 
research itself, but rather due to the historical fact that APP 
equations applicable to experimental data were developed 
prior to APP equations applicable to correlational data, 
and thus the basic assumptions underlying the equations 
cannot be directly compared on an “A = B” comparison. 
More generally, it is well-known that correlational research 
provides a less convincing case for causal mechanisms than 
experimental research. On the other hand, however, given 
the present demonstration of the lack of precision of ex-
perimental social identity research, it is not clear that even 
the experimental findings provide strong causal evidence. 
If a sample mean difference cannot be trusted to reasonably 
estimate the population mean difference, a strong causal 
conclusion is contraindicated. Therefore, the disadvan-
tage of correlational research paradigms relative to exper-
imental research paradigms might be considered decreased 
in the context of small sample experimental research.
 Major implications can be discussed surrounding 
sampling precision and how it might affect social iden-
tity research and theoretical findings of social identity 

theory. It is important, as mentioned previously, 
to have sample statistics that are good estimates of 
corresponding population parameters. Without 
this, basic assumptions of the applicability of the-
ories and sample findings are not met. If sampling 
precision for research in social identity work is con-
sistently low across the board, with no real attempt 
to improve, then the replicability of those findings 
is in jeopardy. Given the major push by scientific 
advocates for greater replicability in scientific re-
search, especially in social sciences, this means that 
sampling precision is a vital step towards a more 
open and truthful scientific discipline. If sampling 
precision were to remain low, the findings of social 
research and the applicability of theories developed 
from those findings would be questionable at best.
 As always with scientific research, there are 
some limitations. One limitation is that we only 
tested three time periods. This of course was done 
due to time constraints as well as the exploratory 
(rather than final) nature of the research. A second 
limitation is that the sample size of the studies in-
cluded was limited (again due to time constraints). 
Thus, conclusions may be clear, but a more com-
prehensive analysis with a much larger sample size 
would provide a more detailed and stringent review 
of sampling precision in a posteriori fashion. Unfor-
tunately, no APP techniques have yet been devel-
oped to estimate the number of studies that should 
be included in an analysis such as that conducted 
here, and so traditional APP techniques are invalid 
to determine the sample size for a meta-style analysis 
of this kind. A third limitation is that, even within 
social identity research, there are research catego-
ries not addressed here. For example, there is social 
identity research with a basic or applied focus, a fo-
cus on integrating other literature, and many others.
 Of course, one potential avenue for future re-
search is to address the foregoing limitations. A sec-
ond potential avenue is to expand to domains that 
are not precisely about social identity but are related. 
These could include work in attachment, aggression, 
or stereotyping. A third avenue is to pursue non nor-
mal distributions. Because the researchers in the ex-
perimental papers all performed statistics based on 
the assumption of normality, we used that assump-
tion too in the present analyses for the sake of con-
sistency. However, this assumption is likely wrong, 
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as most distributions are skewed (Blanca et al., 2013; 
Ho & Yu, 2015; Micceri, 1989). The usual counter to 
skewness arguments is that the Central Limit Theorem 
renders deviations from normality unimportant, but 
that depends on the goal of the research. For example, 
for the family of skew normal distributions, Trafimow, 
Wang, and Wang (2019; 2021) have demonstrated that 
there are important precision gains to be had for analy-
ses analogous to those conducted here, even under low 
levels of skewness, provided that the researcher focuses 
on locations as opposed to means. Because locations 
are a parameter of skew normal distributions, whereas 
means are not, it makes sense to use locations rather 
than means anyway as locations are the more generally 
applicable parameter. And because the location equals 
the mean when there is normality, nothing is lost by 
including locations in APP analyses, even in the rare 
cases where the normality assumption is true. It is also 
important to note again that this research is not an 
examination of the accuracy of social identity theory 
itself and is not limited to “social identity researchers’’ 
in the traditional sense (that is those who test the the-
ory of SIT). The goal of this research was to examine a 
broad and eclectic mix of social identity applications.
 In conclusion, the notion that theory should be 
checked against reality is a staple of science, including 
the social sciences. But the reality in the social sciences 
tends to be characterized by summary statistics such 
as means, standard deviations, correlation coefficients, 
etcetera. Social scientists do not obtain such sample 
summary statistics as ends in themselves. Rather, social 
scientists obtain sample summary statistics because of 
the faith they have that these provide good estimates of 
corresponding population parameters. In contrast, the 
foregoing analyses demonstrate that the sample statis-
tics on which research involving social identity depends 
cannot be trusted as accurate estimators of correspond-
ing population parameters. We hope and expect that 
the present work will stimulate social identity research 
to focus on the preliminary issue of obtaining trust-
worthy empirical facts, as a prerequisite to resolving 
the important conceptual issues of consuming interest.
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