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Introduction

Depression is the most common psychiatric disor-
der in the U.S., affecting more than 15 million adults.1 
Studies have shown that depression can cause 
diminished cognitive functioning and is the most 
commonly reported psychiatric symptom reported in 
patients with mild cognitive impairment. Depressed 

subjects have been shown to have greater deficits 
in cognitive functioning than their non-depressed 
counterparts.2,3,4

A commonly used method for assessing intel-
lectual functioning in aging individuals is the admin-
istration of the AMNART (American National Adult 
Reading Test). This is a task in which participants read 
aloud a list of irregularly spelled words, which allows 
the examiner to determine both the general level of 
education of the individual as well as their cognitive 
functioning based on their ability to read and correctly 
pronounce the words. AMNART scores and educa-
tion level have been shown to be so closely related 
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that they have been used in conjunction to create 
regression equations in an effort to detect dementia 
in patients.5

Despite the extent of literature studying the effects 
that depression has on cognitive functioning, little 
research has been done on the relationship between 
depression and performance on objective measures 
of intellectual functioning. This study sought to exam-
ine if depressed individuals perform worse on the 
AMNART test than their non-depressed counterparts 
of similar age and education level and to determine 
if depression is a confounding factor to be taken into 
consideration when interpreting the results of objec-
tive measures of cognitive functioning.

Materials and methods

Project FRONTIER (Facing Rural Obstacles Now 
Through Intervention, Education, and Research) is 
a longitudinal epidemiological study that explores 
the course of chronic disease and its effects on the 
physical, social, and cognitive aspects of a multi-eth-
nic adult population from rural communities in West 
Texas. It currently collects data from participants in 
four West Texas counties: Cochran, Parmer, Bailey, 
and Hockley. Recruitment for the study is based on 
a community-based participatory research (CBPR) 
approach and includes flyer distribution, mail-outs, 
door-to-door solicitation, community presentations, 
and community recruiters. The standard Project 
FRONTIER protocol consists of medical examina-
tion, a blood draw, an interview, and cognitive testing. 
Anyone 40 years or older is eligible to participate and 
participants are compensated for their time.7

For this retrospective study, information of par-
ticipants who had taken the AMNART was drawn 
from the FRONTIER data set. At the time the data 
was pulled, only English-speaking participants living 
in Bailey, Cochran, and Parmer counties had been 
administered the AMNART. Additionally, recruiting for 
Project FRONTIER occurred in phases, so less than 
half the total participants had taken the AMNART. 
Within this subset of participants, those with a his-
tory of head trauma, dementia and/or stroke were 
excluded. Participants were then categorized as 

either depressed or non-depressed as determined by 
performance on the Geriatric Depression Scale, with 
those scoring 10 or greater on a 30-point scale being 
classified as having depression. AMNART scores 
were then compared within age groups (40-49, 50-64, 
65+). In a separate analysis, participants who had not 
obtained at least a high school level education were 
excluded from the study prior to AMNART scores 
being compared within age groups.

Results

Of the 1211 participants from Project FRONTIER, 
488 had taken AMNART tests. Those with a history of 
dementia and/or stroke (n=41) were excluded and the 
remaining 447 subjects were studied. Student t-tests 
and Wilcoxon Rank Sum tests were performed. 
AMNART scores were significantly lower in those 
with depression (23.3±9.2) vs. those without depres-
sion (25.9±9.9) ( p<0.05). Analysis by age group 
showed that AMNART scores were significantly lower 
in those with depression (22.0±10.1) compared with 
those without depression (26.2±10.2) in the group 
aged between 50 and 64 years (P=0.0322). Although 
AMNART scores were lower in those with depres-
sion than those without depression in the age group 

Figure 1. Texas map with highlighted counties 
(yellow) that participate in Project FRONTIER
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between 40 and 49 years (25.0±8.6 vs. 26.2±10.2) 
and in the age group of 65 years or older (23.6±8.2 vs. 
25.6±9.5), they were not statistically significantly dif-
ferent (p>0.05). In a separate analysis excluding those 
without at least a high school level education (n>100) 
there was no significant difference in AMNART scores 
between depressed and non-depressed participants.

Discussion

This study demonstrated that depression does 
appear to negatively impact performance on the 
AMNART for rural West Texas residents between 
the ages 50 and 64. Although there is no significant 
difference in AMNART scores between depressed 

and non-depressed individuals in the other tested 
age groups, a potential correlation could be further 
explored in future studies.

Emphasis should be placed on the rural aspect 
of the sample population with respect to the results 
of this study. Some words on the AMNART are not 
commonly used in rural areas, and it’s very likely that 
participants lacked prior exposure to them before tak-
ing the test. While educated individuals might be able 
to successfully work through the pronunciations, hav-
ing a prior exposure to the words would be helpful 
in performing better on the test. For instance, if the 
same test were to be given to a population of grad-
uate students, the mean score would be expected 
to be much higher, even though there are certainly 

Figure 2. Distribution of Wilcoxon Scores 
for AMNART in participants with and 
without depression

Figure 3. Mean AMNART and 
distribution of scores of participants with 
vs. without depression across age groups. 
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many cognitively intact students who might meet the 
criteria for clinical depression. 

The AMNART remains a commonly used tool in 
clinical practice to assess for cognitive functioning 
and intelligence.8 Other similar tests exist for mild 
cognitive impairment and dementia, such as the Mini-
Mental State Examination (MMSE) and Mini-Cog, 
and have also been shown in prior studies to have 
great application in daily practice.9,10 The data from 
this study suggest that depression may affect perfor-
mance by rural residents on these tests of cognitive 
functioning as well.

While the average difference of AMNART scores 
between depressed and non-depressed patients is 
marginal, the potential exists for clinically important 
implications depending on the context in which the 
test is given. Clinically the AMNART is often adminis-
tered to patients longitudinally and their scores com-
pared to prior visits as a means to screen for cognitive 
decline, with measures taken to avoid a learning 
effect on subsequent attempts. On an individualized 
basis, even a minimal decline in score between visits 
could alert the physician to the possibility of pseudo-
dementia, whereby depressive symptoms resemble 
cognitive impairment, rather than an actual neuro-
degenerative pathology. On a larger scale, treating a 
patient’s underlying depression could be an effective 
means to improve their overall level of cognition, intel-
lectual functioning, and quality of life. These potential 
clinical implications warrant more investigation within 
the rural population.
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Appendix

AMNART List of Words

Aisle Meringue
Debt Chamois

Chord Virulent
Heir Façade

Bouquet Epitome
Gauge Hyperbole
Depot Superfluous
Simile Zealot

The American National Adult Reading Test consists of a list of 50 irregularly spelled words. The table 
above lists some of the words used for the test. The participant is asked to read each individual word 
aloud. The participant receives a point for each correctly pronounced word for a total possible score of 
50 points.5


