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Abstract

In an effort to depict the effects of patient diagnosis, number of visits

received, and length of hospital stay on the level of depression hospitalized oncology
patients exhibit, an experiment was conducted to fully reveal the ramifications of

these variables. Employing statistical analysis, three primary independent variables

were examined: diagnosis, number of visits received, and length of hospital stay.
Beck Depression Inventory surveys were administered to patients in the oncology

medical unit at Deaconess Hospital. Data was compiled regarding the various
diagnoses patients received, number of visits received, length of hospital stay, as well

as patient scores on Beck Depression Inventory surveys. The effects of the

independent variables on
depression scores were then statistically analyzed. Combined with personal
interviews, the results of the surveys illustrated significant factors that influenced

various levels of depression in hospitalized oncology patients.
The experiment revealed that patients who experienced terminal prognoses,

low number of visits, and prolonged hospital stays scored significantly high on the
Beck Depression Inventory surveys. On the other hand, patients who experienced

non-terminal prognoses, high number of visits, and short hospital stays scored

significantly lower on the Beck Depression Inventory Surveys. Upon analyzing the

data, the underlying pattern established was that the most influential factors
determining depression scores in patients were terminal, or non-terminal prognoses,
and number of visits received. This research may suggest that while there are a
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multitude of factors influencing depression, utilizing various external factors (visiting
patients, positive treatment plans, etc.) may facilitate curving depression in

hospitalized oncology patients.
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Introduction

Various effects of depression are currently being evaluated worldwide, and
researchers are continuously investigating possible connections to external factors
that may influence the severity of the illness. In an effort to further explore the
possible elements that influence depression, three variables were evaluated pertaining

to oncology patients at Deaconess Hospital in Billings, Montana. Specific patient

diagnosis, number of visits, and length of hospital stay were each analyzed in an
effort to gain a better understanding of individual depression scores on the Beck

Depression Inventory survey (BDI).
The Beck Depression Inventory survey was first introduced by Beck, Ward,

Mendelson, Mock and Erbaugh in 1961. Since its introduction, this survey has been

administered to countless individuals, aiding in the diagnostic process. By
administering the survey to oncology patients, as well as compiling information on
three potentially influential factors of depression, a statistical analysis of the resulting

relationships was conducted. Patient diagnosis, number of visits, and length of

hospital stay were each examined, and were subsequently significantly related to
oncology patient BDI scores.

While many variables impact the severity of depression, the scope of this
paper emphasizes specific external factors influencing depression scores. Realizing

that a variety of theories exist regarding the exact mechanisms of depression in an
individual, this research focuses primarily on the broad relationships between external
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factors (diagnosis, number of visits, and length of hospital stay) and individual patient

BDI scores.
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Background

Depression has often been referred to as the common cold of mental illness.
At any given time period, about 5% of the adult population, roughly 6 million people,

suffer from depression. Depression is a condition that affects over 19 million adults
in the United States alone each year (Hann, Baker, Denniston, Gesme, Reding, Flynn,

Kennedy, & Kieltyka, 2002). This illness does not discriminate among race, age,

gender, or social groups. In addition, once an individual experiences depression,
there is more than a 60% chance that it will reoccur within the next three years

(Arraras, Wright, Jusue, Tejedor, & Calvo, 2002).

The most common and highly documented forms of depression include
bipolar depression, seasonal affective disorder, postpartum depression, and clinical

depression. The exact cause of a depressive episode remains highly debatable,
however, researchers are conducting numerous studies around the world to uncover

specific causation implications of the disorder. Three reoccurring principal elements
that significantly impact the probability of suffering from depression are biochemical,

genetic, and social environmental factors. These central themes are currently being
evaluated to determine explicit risk factors, and correlated to related research in order

to ascertain the external components this illness may encompass.

Biochemical Component
Upon analyzing the biochemical components of depression, researchers were

able to illustrate that when the balance of naturally occurring chemicals in the brain
were altered, serious ramifications in mood, appetite, sex drive, and motivation
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resulted. Individuals who suffer from depression often experience a reduction in
neurotransmitters, specifically the catecholamines serotonin, norepinephrine, and
dopamine (Akizuki, Okamura, Akechi, Nakano, Yoshikawa, Nakanishi, & Uchitomi,

2002). Researchers demonstrated that when antidepressants are administered, there is
a marked increase in the level of neurotransmitters in the brain. However, effective
selective serotonin reuptake inhibitors (SSRI’s), neural dopamine reuptake inhibitors

(NDRI’s), and monoamine oxidase inhibitors (MAOI’s) do not affect the level of all
catecholamines. Thus, while it is clear that catecholamine levels are related to

depression, it is likely that there exists a complex interplay between receptor

excitability to action potentials (excitatory postsynaptic potentials), and the quantity

and availability of specific neurotransmitters able to elicit those action potentials
(Nadeau, McCoy, Crucian, Greer, Rossi, Bowers, Goodman, Heilman, & Triggs,

2002).
Upon closer examination of popular antidepressants, one may better

understand the biochemistry of the brain, as well as the specific interactions that

influence depression. Selective serotonin reuptake inhibitors (SSRI’s) are most
commonly used to treat depression, but can also be administered to individuals
suffering from panic disorder, anxiety, obsessive-compulsive disorder, and social

phobia. Serotonin is a 5-hydroxytryptamine (5-HT) neurotransmitter that is produced
naturally in the brain (Nemeroff, Kilts, and Bems, 1999). When serotonin is released

into a synapse from a vesicle fused with the wall of a terminal button (see Figure 1), it
is eventually deactivated by the reuptake of the serotonin back into the presynaptic

neuron (see Figure 2). However, SSRI’s delay the reuptake process, allowing the
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neurotransmitter to remain in the synaptic gap longer, thus increasing the activation

of serotonin receptors. The most commonly prescribed SSRI’s include Paxil,
Effexor, Luvox, Zoloft, Serozone, and Prozac (Loebel, & Tsodyks, 2002).

Natural dopamine reuptake inhibitors (NDRI’s) work in the same way SSRI’s
achieve their action. When dopamine is released into the synapse, it is eventually

deactivated by the reuptake process of dopamine back into the presynaptic neuron.
When NDRI’s are administered, they effectively impede the reuptake process, thus

increasing the activation of dopamine receptors. Commonly prescribed NDRI’s
include Zyban and Amfebutamone (Loebel et al., 2002).

Monoamine oxidase inhibitors (MAOI’s) work specifically with monoamine
neurotransmitters including serotonin, norepinephrine, and dopamine. When

monoamines are released in the brain, they are eventually deactivated by an enzyme
called monoamine oxidase. MAOI’s achieve their action by blocking this

deactivation activity, thus increasing the effects of monoamine neurotransmitters.
MAOI’s may be prescribed at a considerable risk however, as they also block the

deactivation of tyramine, a molecule that affects blood pressure (Kamark, & Jennings,
1991). Commonly used MAOI’s include Nardil, Parnate, and Marplan (Loebel et al.,

2002).
Genetic Component

The genetic component of depression may be illustrated in a study conducted
by Simpson, Carlson, Beck, and Patten in 2002, where researchers determined that a

child with one parent suffering from depression has a 10% to 13% increased risk of

developing the condition. The risk is even higher in identical twins, as these
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researchers demonstrated that when one identical twin suffers from depression, the

other has a 70% chance of developing the illness sometime in his or her life. While
the precise statistical risk due to genetic elements for any one individual remain
largely unknown, the occurrence of depression running in families for successive

generations has been well documented.
Social Environmental Factors
Many studies suggest that adverse life events such as divorce, severe illness,

death of a family member, etc., can induce a depressive state. Everyday stressors that
can lead to a wide variety of diseases can also cause depression. Specifically, studies

conducted by Cohen, Conway, and Maylor in 1994 suggest that continuous exposure
to violence, neglect, abuse, or poverty can lead to depression. This research also

suggests that these conditions significantly increase individuals’ vulnerability to the
illness. The perception of external stimuli also plays a significant role in depressive

episodes. When individuals perceive situations as negative, and internalize them with
negative thoughts, this may in turn create more negative thoughts and perceptions.

Some individuals may get caught in a system of negative thinking, and thus immerse
themselves into a depressive state. Depression-prone individuals respond to bad
events in an especially self-focused, blaming way (Pyszczynski, Hamilton,
Greenberg, & Becker, 1991).
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Materials and Methods

Beck Depression Inventory Survey

BDI surveys were administered to oncology patients at Deaconess Hospital in
order to determine relative depression levels. The BDI surveys consist of 21 self-

reporting questions measuring manifestations and symptoms of depression (see

Appendix A). Because the survey relies on self-reporting mechanisms, the relative
validity of the survey may be skewed in extreme forms of severe depression or manic

episodes. This particular survey was administered in oncology patient rooms at the
hospital, and took approximately ten minutes to complete. The reliability of the BDI
survey is reasonable, as the internal consistency ranges from .73 to .92 with a mean of
.86. The BDI survey demonstrates high internal consistency as well, with alpha

coefficients of .86 and .81 for psychiatric and non-psychiatric individuals (Beck et al.,

1961). The test-retest reliability of the BDI survey varies, due to the possible change
in the intensity of depression as time progresses. However, Beck et al. discovered
that regardless of whether the tests were re-administered at two- or six-week

intervals, the scores on the inventory tended to reflect changes documented in the
clinical depth of depression. The content validity of the BDI survey was obtained by

consensus from professional clinicians regarding symptoms of depressed patients.
Interpretation
The interpretations of specific BDI questions are listed in the table below.
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Item Number

Interpretation

1

Illustrates the level of Sadness in the Patient

2

Illustrates the level of Pessimism in the Patient

3

Illustrates the Sense of Failure in the Patient

4

Illustrates the level of Dissatisfaction in the Patient

5

Illustrates the level of Guilt in the Patient

6

Illustrates the Expectation of Punishment of the Patient

7

Illustrates the level of Disliking Oneself

8

Illustrates the level of Self Accusation by the Patient

9

Illustrates the level of Suicidal Ideation in the Patient

10

Illustrates the Episodes of Crying by the Patient

11

Illustrates the level of Irritability in the Patient

12

Illustrates the level of Social Withdrawal by the Patient

13

Illustrates the level of Indecisiveness in the Patient

14

Illustrates the level of Change in Body Image in the Patient

15

Illustrates the level of Decline in the Patient

16

Illustrates the level of Insomnia of the Patient

17

Illustrates the level of Fatigue in the Patient

18

Illustrates the level of Loss of Appetite of the Patient

19

Illustrates the level of Weight Loss by the Patient

20

Illustrates the level of Somatic Preoccupation of the Patient

21

Illustrates the level of Loss of Energy in the Patient
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Each question is rated on a series from 0 to 3, and the total is obtained by
adding each question to compile an overall score. Scores ranging from 5 to 9 are

considered normal. Scores ranging from 10 tol 8 indicate mild to moderate
depression. A score ranging from 19 to 29 demonstrates moderate to severe
depression, and scores ranging from 30 to 63 depict severe depression.

Administration

The patients are instructed to read each question carefully, and circle the
number that best describes how they are feeling. Data was collected on a total 35
hospitalized oncology patients who completed the BDI survey voluntarily. Patient

scores on the BDI surveys were defined as the total number of points the patient

reported on the survey. The highest score possible is 63, while the lowest score
possible is 0. However, scores below 4 on the survey imply false self-reporting,
denial of depression, or even manic states. On the other hand, scores above 40

suggest possible exaggeration of depression. For this study, demographics of age,

sex, and the number of visits patents received per day were added to the BDI surveys
for supplemental data collection.

Patient Diagnosis

The relative patient diagnoses were obtained through the granted access to
relevant medical information of hospitalized oncology patients provided by hospital
administration staff. Patients’ confidential information including name, address, etc.,

was concealed in the research process in order to respect the privacy of participating
patients. Patient diagnosis was operationally classified as either terminal cancer, or

non-terminal cancer, in order to clarify and condense the research variables. A t-test
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was conducted to compare significant differences in the means of depression scores
within these two groups of oncology patients.

Number of Visits Received

The number of visits (from family members or friends) received by each
patient was collected by personal observation, hospital records kept after 9:00 P.M.,

as well as self-reporting by the patients on the BDI surveys. Each visit consisted of
one individual visiting the patient, or several individuals visiting the patient at the

same time. This variable was collected by assessing the total number of visits per day
during the patient’s stay in the hospital. Possessing a low number of visits was
defined as receiving 0 to 2 visits per day, while having a high number of visits was

determined as receiving 3 to 7 visits per day. A t-test was then conducted to compare
significant differences in the means of depression scores within these two groups of

oncology patients.
Length of Hospital Stay

The length of hospital stay was obtained by personal observation, and

consulting the medical reports of each patient. Hospital stay included the day the
patient was admitted until the day the patient was discharged from the hospital. This

research study entailed data collection from May 14th, 2002 to August 10th, 2002.

The length of stay varied greatly between patients, and two individuals remained in
the hospital when the research collection period ceased. In such cases, the length of

stay was calculated from the admission date, to the end of the collection time period.

Short hospital stays were defined as being admitted for 1 to 17 days, while long
hospital stays were defined as being admitted for 18 to 35 days. A t-test was
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subsequently conducted to compare significant differences in the means of depression
scores within these two groups of oncology patients.
Statistical Analysis
When the results of the study were compiled, t-tests were performed on each

independent variable in order to determine its significance using a Microsoft Excel

Data Analysis software package. A t-test evaluates whether the means of two groups
are statistically different from one another. The formula for the t-test is based on a

ratio, and consists of the difference between group means and the variability within
groups (Brown, Schulberg, & Madonia, 1995). For each variable assessed (diagnosis,
number of visits, and length of hospital stay), a t-test was performed using the

statistical data of each variable and patient BDI scores in order to determine the
relative effects each variable had on depression levels in oncology patients. Each ttest was performed first at the 0.05 level of significance, and if significant, performed

again at the 0.01 level of significance.
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Results

Depression Scores and Diagnosis
Upon analyzing the compiled data, a statistically significant difference

between the means of patient BDI scores of terminal and non-terminal diagnoses was

discovered. With t = 3.90, and p< 0.1 the data was significant first at the 0.05 level of
significance, and again at the 0.01 level of significance (see Table 1). Patients who

received a terminal diagnosis exhibited greater depression scores on the BDI than
those patients who received a non-terminal diagnosis.
Depression Scores and Number of Visits

A statistically significant difference was obtained between the means of
patient BDI scores in patients who received few visits, compared to patients who

received many visits. The number of visits a patient received was operationally
defined as the number of times an individual or group of individuals visited the

patient per day. With t = 9.66, and p < 1.08 E-14, the data was evaluated at the 0.05
level of significance, and again at the 0.01 level of significance (see Table 2).
Patients who received a low number of visits per day (0 to 2) scored higher on the

BDI survey than those who received a high number of visits per day (3 to 7).
Depression and Length of Hospital Stay

The statistical analysis of patient BDI scores and length of hospital stay
revealed a statistically significant difference in the means of patient BDI scores. The

length of hospital stay was operationally defined as the number of days the patient
was listed as “admitted” on Deaconess Hospital computer records. With t = 3.40, and
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p < 0.1, the data was assessed at the 0.05 level of significance, and again at the 0.01

level of significance (see Table 3). Patients who had relatively short hospital stays (1
to 17 days) scored lower on the BDI than patients who had longer hospital stays (18
to 35 days).

fe-'.

CORETTE LIBRARY
MfiQU. COLLEGE

14
BDI Depression Scores & Diagnosis

t-Test: Two-Sample Assuming Equal Variances

Terminal

Non-terminal

Mean

31.6875

17

Variance

96.7625

145.1111

16

19

Observations
Pooled Variance

123.1345

Hypothesized Mean Difference

0

df

33

t Stat

3.900864

P(T<=t) one-tail

0.000223

t Critical one-tail

2.444795

P(T<=t) two-tail

0.000445

t Critical two-tail

2.733286

Table 1.

Comparisons of mean differences in BDI depression scores and patient
diagnosis (terminal/non-terminal) at the 0.01 significance
level.
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BDI Depression Scores & Number of Visits

t-Test: Two-Sample Assuming Equal Variances

Low number of visits

High number of visits

Mean

31.04348

9.416667

Variance

77.95257

40.99242

23

12

Observations
Pooled Variance

65.63252

Hypothesized Mean Difference

0

df

33

t Stat

7.496412

P(T<=t) one-tail

6.4E-09

t Critical one-tail

2.444795

P(T<=t) two-tail

1.28E-08

t Critical two-tail

2.733286

Table 2.

Comparisons of mean differences in BDI depression scores and the
number of visits patients received at the 0.01 significance level.
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BDI Depression Scores & Length of Hospital Stay

t-Test: Two-Sample Assuming Equal Variances

Short Hospital Stays

Long Hospital Stays

Mean

16.35294

30.5

Variance

104.2426

143.3235

17

18

Observations
Pooled Variance

124.3752

Hypothesized Mean Difference

0

df

33

t Stat

-3.75082

P(T<=t) one-tail

0.000339

t Critical one-tail

2.444795

P(T<=t) two-tail

0.000678

t Critical two-tail

2.733286

Table 3.

Comparisons of mean differences in BDI depression scores and the
length of hospital stay at the 0.01 significance level.
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Discussion

It is apparent that a strong relationship exists between depression scores of
oncology patients and specific diagnoses, number of visits received, and length of
hospital stay. In this study, patients with non-terminal diagnoses, high number of
visits, and short hospital stays scored lower on the BDI survey than patients who

possessed terminal diagnoses, low number of visits, and long hospital stays.

Studies show that a central relationship exists between external factors that
influence depression and specific biochemical pathways in the brain. Factors such as

patient diagnosis, number of visits, and length of hospital stay each have a significant
impact on oncology patients’ depressive states. By acknowledging these influential

external components, one may ascertain that each variable has marked manifestations

in patients illustrated by both social environmental and biochemical factors. The
perceptual implications of a terminal or non-terminal patient diagnosis may actually
alter the affinity of catecholamine receptors, as well as reduce endogenous levels of
neurotransmitters in the brain (Pizzagalli, Nitschke, Oakes, Hendrick, Horras, Larson,

Abercrombie, Schaefer, Koger, Benca, Pascual-Marqui, & Davidson, 2002). The
effects of these primary variables (diagnosis, number of visits, and length of hospital

stay) may also have severe effects in the social environmental realm of oncology
patients. These components play into a defined social system where patients may

engage in self-blaming and internalization tactics as part of the psychological

adjustment to the hospital (Hirai, Suzuki, Tsuneto, Ikenaga, Hosaka, & Kashiwagi,
2002). Patients who exhibit a terminal diagnosis, low number of visits, and long
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hospital stays may not adjust well to these elements, thus embarking upon a negative

thinking cycle, which can affect them emotionally, as well as biochemically. The
emotional aspect seems to produce withdrawal, guilt, worry, lowered self-efficacy,
etc., and those around the patient who are unfamiliar with the ramifications of

depression may, in turn, become more distant and withdrawn from the patient. While
the downward spiral of depression is potentially devastating, sustained support by

family members and friends may prove to be an invaluable tool for hospitalized
oncology patients suffering from the illness. It is through this sustained support and
understanding that patients may terminate the continuous cycle of negative

perceptions, thoughts, and feelings, subsequently altering their biochemistry by
producing increased levels of endogenous catecholamine neurotransmitters that
remain essential for a healthy mental balance (Fuchs & Fluegge, 2002).
One possible confounding variable that became apparent in this study

included how recently the terminal or non-terminal prognosis had been delivered to

the patient by a healthcare professional. Patients who had very recently received the

news of a terminal diagnosis, could appear to be in a more severe depressive state
than actually measured. After a significant time period passed, these patients may
have exhibited a more positive underlying mental state. Another variable that may
have caused a skew in the data concerned the exact number of visits each patient

received per day. While Deaconess Hospital puts forth its best effort to establish a
sign-in past 9:00 P.M., individuals may have visited patients without proper
documentation. This numerical variable was also attained by personal observation, as

well as reports from the patients themselves on the BDI surveys. However, this
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variable may be considered a rough estimate, as individual patients exhibited varying
memory abilities, while drugs may also have been administered that could impair
memory.

The research suggests that by increasing positive external factors, depression
levels in oncology patients may be relatively diminished. Enhancing positive social

environmental factors may consequently increase the levels of endogenous
neurotransmitters in the brain. Deaconess Hospital implements a variety of programs
that aim to increase patient interaction, often alleviating the daily mental and

emotional challenges these patients must encounter. Such programs involve

volunteer workers, social workers, ministry staff, psychiatry staff, and promoting

positive relationships with primary care professionals. A variety of prescription drugs
that aim to alleviate the biochemical symptoms of depression directly are also highly

available. By working to positively influence the components of depression that can

be controlled, the overall level of depression in oncology patients may be curbed.

While research is ongoing addressing the components of depression worldwide,
individuals must continue to show compassion and support for those suffering from
this illness, and take action in becoming a part of the solution for depressed

individuals across the globe.
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Presynaptic and postsynaptic nerve transmission illustration (Kamark,
& Jennings, J.R. 1991).
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Figure 2.

Selective serotonin reuptake inhibition process (Kamark et al., 1991).
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Appendix A.
Beck Depression Inventory Survey

Age:_________
Sex:_________

Number of visits received per day:_________
1) 0
1
2
3

I do not feel sad
I feel sad
lam sad all the time and can’t snap out of it
I am so sad or unhappy that I can’t stand it

2) 0
1
2
3

lam not particularly discouraged about the future
I feel discouraged about the future
I feel I have nothing to look forward to
I feel that the future is hopeless and that things cannot improve

3) 0
1
2
3

I do not feel like a failure
I feel I have failed more than the average person
As I look back on my life, all I can see is a lot of failure
I feel I am a complete failure as a person

4) 0
1
2
3

I get as much satisfaction out of things as I used to
I don’t enjoy things the way I used to
I don’t get real satisfaction out of anything anymore
I am dissatisfied or bored with everything

5) 0
1
2
3

I don’t feel particularly guilty
I feel guilty a good part of the time
I feel quite guilty most of the time
I feel guilty all of the time

6) 0
1
2
3

I don’t feel I am being punished
I feel I may be punished
I expect to be punished
I feel I am being punished

7) 0
1
2
3

I don’t feel disappointed in myself
I am disappointed in myself
lam disgusted with myself
I hate myself
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8) 0
1
2
3

1 don’t feel I am worse than anybody else
I am critical of myself for my weaknesses or mistakes
I blame myself all of the time for my faults
I blame myself for everything bad that happens

9) 0
1
2
3

I don’t have any thoughts of killing myself
I have thoughts of killing myself, but I would not carry them out
I would like to kill myself
I would kill myself if I had the chance

10) 0
1
2
3

I don’t cry any more than usual
I cry more now than I used to
I cry all the time now
I used to be able to cry, but now I can’t cry even though I want to

11) 0
1
2
3

I am no more irritated by things than I ever was
lam slightly more irritated now than usual
lam quite annoyed or irritated a good deal of the time
I feel irritated all the time now

12) 0
1
2
3

I have not lost interest in other people
I am less interested in other people than I used to be
I have lost most of my interest in other people
I have lost all of my interest in other people

13) 0
1
2
3

I make decisions about as well as I ever could
I put off making decisions more than I used to
I have greater difficulty in making decisions than before
I can’t make decisions at all anymore

14) 0 I don’t feel that I look any worse than I used to
1 I am worried that I am looking old or unattractive
2 I feel that there are permanent changes in my appearance that make me look
unattractive
3 I believe that I look ugly
15) 0
1
2
3

I can work about as well as before
It takes an extra effort to get started at doing something
I have to push myself very hard to do anything
I can’t do any work at all

16) 0
1
2
3

I can sleep as well as usual
I don’t sleep as well as I used to
I wake up 1-2 hours earlier than usual and find it hard to get back to sleep
I wake up several hours earlier than I used to and cannot get back to sleep
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17) 0
1
2
3

I don’t get tired more than usual
I get tired more easily than I used to
I get tired from doing almost anything
lam too tired to do anything

18) 0
1
2
3

My appetite is no worse than usual
My appetite is not as good as it used to be
My appetite is much worse now
I have no appetite at all anymore

19) 0
1
2
3

I haven’t lost much weight, if any, lately
I have lost more than five pounds
I have lost more than ten pounds
I have lost more than fifteen pounds

20) 0 I am no more worried about my health than usual
1 lam worried about physical problems such as aches or pains, or upset
stomach, or constipation
2 lam very worried about physical problems and it’s hard to think of much else
3 I am so worried about my physical problems that I cannot think about
anything else
21) 0
1
2
3

I have not noticed any recent change in my interest in sex
lam less interested in sex than I used to be
I am much less interested in sex now
I have lost interest in sex completely

