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Abstract
A major mental health issue for patients with End-Stage Renal Disease (ESRD) on dialysis is
depression. More than a quarter of the patients on dialysis have dealt with depression at a particular
time during the course of their treatment. Being hospitalized continuously, losing self-confidence,
and sometimes not having family support pose a risk for depression among ESRD patients.
Screening for depression and promptly addressing the result is a key to reducing and preventing the
outcomes associated with depression. The Beck Depression Inventory -II (BDI-II) tool is a valid tool
for depression screening in ESRD patients. A BDI–II cutoff score of >14 to 16 implies an increased
positive predictive value for diagnosing depression among ESRD patients. In many cases, patients
are not referred for depression management by the nurses at the dialysis clinics even with BDI scores
above 14 and 16. This project sought to establish whether using an algorithm for the BDI scores
would increase the reporting rate of depressed ESRD patients to the nephrologists for evaluation
and possible treatment. A group of nurses working in a hemodialysis clinic were educated on an
algorithm that addressed the scores obtained using the BDI–II tool. A pretest-posttest design was
adopted, and the number of referrals made before and after the education program compared. Data
obtained during the project were analyzed and showed that using the algorithm produced a 100%
improvement on the reports made by the nurses. The nurses further reported prompt action taken
by the nephrologist to address the depression screening result.
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Introduction
Depression is the most common psychiatric illness in patients with End-Stage Renal Disease
(ESRD), increasing over the past eight years [1], and has been associated with an increased risk of
death, cardiovascular events, and hospitalization in a substantial proportion of patients [1]. Endstage renal disease is a chronic disease in which the kidneys cannot regulate electrolytes, acid-base
balance, and fail to excrete waste products [2]. Hemodialysis is a form of renal replacement therapy
when ESRD occurs. Because of the chronicity of the disease and its long-term treatment, kidney
disease is among the high-stress illnesses [3]. According to the US Renal Data System, ESRD affects
1,810 per million people in the United States [4]. These patients encounter many stress factors that
put them at risk of depression, some of which according to Treadwell [5] include fluid restriction,
dietary guidelines, medication adherence, and attendance to dialysis sessions. The prevalence of
depression is higher among patients receiving Hemodialysis (HD) compared to pre-dialysis CKD
patients, with estimated rates ranging from 23% to 42% in the USA and Europe, and 45.9% in
Taiwan [6].
Over 20% of the more than 100,000 U.S. Veterans who transitioned to ESRD over a 7.5 year
period received antidepressant medications before transition, and the antidepressant prescription
rate increased to almost 30% after starting on ESRD therapy [7]. In a study by Ibrahim and El
Salamony [1], it was demonstrated that patients on dialysis had a higher risk of depression than
predialysis patients, with a frequency of depressive symptoms of 34.5% for the dialysis group vs.
13.3% for the pre-dialysis group [8]. Patients on chronic hemodialysis with depression are twice as
likely to die or require hospitalization within a year compared to others without depression [9,10].
These consequences of depression on this patient population call for adding a system for screening,
diagnosis, and treatment of depression for all dialysis patients to improve their life [2].
Once a valid screening tool is used, there needs to be a follow-up plan for the depression sores
according to the guidelines from the Centers for Medicare & Medicaid Services (cms.gov). While
hemodialysis nurses perform this screening, unfortunately, in some clinics, the follow–up plan is
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not utilized, or there is no plan for the nurses to use in addressing the
depression scores. This project evaluated the efficiency of an algorithm
(Appendix A) designed by the author based on Centers for Medicare
& Medicaid Services (CMS) recommendations. The algorithm
presented a follow-up plan that was utilized by the nurses to address
results of the depression screening. Effectiveness of the algorithm was
tested in the chosen clinic. Data were collected and analyzed with
results showing that the algorithm significantly increased follow up
care by the nurses.

BDI and HADS are useful tools, but none was superior to the other.

Project Framework
To achieve the goal of this quality improvement project, the Plan
– Do – Study – Act (PDSA) change cycle was used as a guide [24].
A primary purpose of PDSA (Appendix D) quality improvement
research is to establish a functional relationship between process
changes in systems of health care and variation in outcomes [25].
Using the PDSA cycle, an attainable and relevant goal was identified.
The nurses were educated on the algorithm and had to screen patients
and addressed the scores. This is the second step ("Do") in the PDSA
[26]. The results of the nurses’ actions were evaluated to check for
an increase in the number of referrals made by them with the use
of the algorithm which is in line with the third step (Study) of the
PDSA. The last step, “Act” gave a guide for the project to use the result
obtained to implement an intervention in the clinic and disseminate
the results to other clinics for their use.

Literature Review
The ESRD patient population has constantly increased over
the past decade [11]. Hemodialysis patients encounter various
stress factors including dietary restrictions, medication adherence,
fluid restrictions, and constant attendance to dialysis sessions that
increase their risk of depression [12]. This patient population has the
highest rate of depression among individuals with chronic disorders,
significantly increasing the risk of morbidity and mortality [13].
Patients on dialysis have a 45% higher likelihood of concomitant
depression, indicating the need for routine screening and testing [13].
Approximately 20% to 30% of patients undergoing hemodialysis have
major depressive disorder, while about 33% experience mild-severe
depressive symptoms [14,15]. However, only a small number of the
patients get a positive diagnosis of depression, with only 16% to 42%
receiving treatment [13].

Objectives
The project objectives were to increase:
•
The identification of depression among ESRD patients on
hemodialysis and the follow-up action by the nurses working with
these patients using the algorithm.
•
The knowledge of the nurses on depression among
hemodialysis patients.

The high rate of depression among ESRD patients necessitates
an effective screening approach to facilitate timely identification
and treatment [14-16]. Studies also indicate that some of the current
depression screening tools are ineffective, and despite nurses’
determination to deliver quality care, over 50% of patients with
depressive symptoms do not receive appropriate treatment [13,17].
Another study suggested that the majority of hemodialysis patients
are unaware of depressive symptoms and their need for assistance
with the condition [18].

Materials and Methods
Design
This is a Quality Improvement (QI) project initiated to promptly
address depression screening results in patients on hemodialysis. The
project was approved by the university IRB. The project algorithm
was used by the nurses working in a hemodialysis clinic as a guide
to follow up with results after conducting depression screening on
these patients. As a quality improvement project, an outcome to be
improved was defined, outcome measurement was identified, and a
plan for implementing the intervention as well as methods to collect
data pre and post-intervention were established.

A viable approach to improving the reporting of depressive
symptoms among ESRD patients is the use of an algorithm using
BDI-II scores. However, limited research exists about the effectiveness
of an algorithm using BDI-II scores in improving the reporting of
depression results among ESRD patients. It is essential to evaluate the
effectiveness of using an algorithm using BDI-II scores in improving
reporting of depression results among ESRD patients. Researchers
have used the BDI-II scale (Appendices B & C) to design pathways for
early identification of various illnesses such as metabolic syndrome
and posttraumatic stress disorder [19].

Setting/Population
Setting: The project was implemented in a 12-seat medium
hemodialysis clinic located in a major city in the Southwest. The clinic
cares for mostly African–American adult ESRD patients as well as
some Hispanics and a few Caucasians. The clinic which is open on
Monday through Saturday has its patients come in for treatments
on either Mondays, Wednesdays, Fridays or Tuesdays, Thursdays,
Saturdays. The health care providers at the clinic include three
nephrologists, four nurses, seven patient care technicians, a biomed staff, a social worker, a dietitian, a facility administrator and an
administrative assistant. They serve a total of 62 patients. One of the
nephrologists serves as the medical director of the clinic. There is a
clinical coordinator who is one of the registered nurses in the clinic.
The facility administrator is a non-clinical office manager.

In comparison, there are other scales similar to the BDI-II
found in the literature on measuring depression. Watnick et al. [20]
compared the BDI with the PHQ-9. Results showed that both tools
were valid measures. Kung et al. [21], found similar results comparing
the two assessments, noting that it should be left up to the facility to
decide which tool to use. Chilcot et al. [22] also evaluated the factor
structures of BDI-II and the PHQ-9 scales using Confirmatory Factor
Analysis (CFA). Based on their results, the authors concluded that
the BDI-II or PHQ-9 measure could be used for regular depression
screening among dialysis patients. The BDI-II has also been compared
to the Cognitive Depression Index (CDI) and the Hospital Anxiety
and Depression Scale (HADS). While results varied, Preljevic et al.
[23] evaluated the BDI, HADS and the CDI as tools for screening for
depression and anxiety in dialysis patients. Their result showed that
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Population: A convenience sample of patients 18 years and older
with end-stage renal disease and who have been on hemodialysis for
more than 90 days was used for this project. Excluded in this project
were the following:

•

2

Patients with an active diagnosis of depression

2021 | Volume 2 | Issue 2 | Article 1035

Maureen Courtney, et al.,

•

Patients diagnosed with bipolar disorder

•

Patients who refused to participate
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race was chosen. The Pearson clinical assessment team was contacted,
and some BDI–II tool assessment sheets obtained. Permissions were
obtained from the nephrologist, facility administrator, and clinic
coordinator. Nurses’ knowledge on depression within the patient
population was assessed with the use of a questionnaire.

•
Patients with an urgent or emergent situation where time is
of the essence and to delay treatment would jeopardize the patient’s
health status, and

Intervention: The nurses delivered the depression screening to
24 of the nephrologists' patients. The inclusion and exclusion criteria
were applied in the selection of these patients. A decision to limit the
sample to 15 patients from the Monday, Wednesday, Friday (MWF)
set of patients, and 9 patients from the Tuesday, Thursday, Saturday
(TTS) was reached as the MWF has a higher patient load. For the
MWF team, the first patients to come in for treatment that met the
criteria were screened. This also applied to the TTS patients. Based on
the depression scores, the algorithm was utilized to guide the next step
in assisting the patients. Once the depression scores were received,
the nephrologist and the social worker were made aware of the results
by the nurses. The social worker got a print out of the results in her
office. The nephrologist received the result during her rounding at
the facility which she does twice weekly. This worked out well as the
nurses received immediate feedback from the nephrologist. Using the
algorithm, scores less than fourteen, were reported to the social worker
and depression screenings rescheduled for the next six months. For
scores above 14, with negative suicide ideation, the nephrologists was
informed, and orders taken. The algorithm prompted the nurses to
recheck with nephrologists if no order was given or no action taken
by the nephrologists to address these patients with high scores. For
patients with scores above 14 and positive suicide ideation results, the
social worker was also notified. Actions taken by the social worker
and nephrologists were also noted and orders carried out by nurses.

•

Patients whose functional capacity or motivation to
improve may impact the accuracy of results of standardized
depression assessment tools (e.g. certain court-appointed cases; cases
of delirium).
These exclusion criteria support guideline from the Centers for
Medicare & Medicaid Services (CMS).
Measurement method
The project algorithm was used to screen the hemodialysis patients
for depression using the BD- II tool [27]. The BDI-II tool is an easy
tool to use in most clinical conditions for detecting major depression
and recommending an appropriate intervention. The somatic
and cognitive-affective dimension describes its latent structure.
Depression can go undiagnosed if these somatic symptoms are not
considered as they often are interpreted as symptoms of another
somatic illness [28]. This tool which is one of the most commonly
used measures in the ESRD population has been proven to have high
sensitivity and specificity [20].
The BDI-II consists of 21 questions and each question measures
via a 4-point scale (0–3), that when summed range from 0 to 63, with
a score of below 9 indicating a normal range, between 10 and 18
mild depressive symptoms, between 19 and 29 moderate and 30 plus
severe depressive symptomatology [29]. However, its relative length
is a barrier, and it may be difficult for visually impaired and illiterate
patients to self-administer [20].

Post-intervention: At the end of every week, the project leader
went back to the clinic to check the patient status and collect data
on how many of the results were given to the nephrologist and social
worker. The patients’ directions given by the nephrologists and
social worker were recorded. By the end of the third week, all results
had been reported to the nephrologist. A data abstraction protocol
like the one shown in Appendix E was used to record the data. The
nurses were given another questionnaire at this time to assess any
improvement in their knowledge of depression among ESRD patients
on depression.

Reliability and validity of the BDI–II tool
The BDI has been reported to be highly reliable regardless of
the population with a high coefficient alpha of (0.80) and has been
confirmed to differentiate depressed from non-depressed patients
[2]. The BDI-II has a higher coefficient alpha than the original BDI. In
an experiment carried out by these authors on depression screening
of outpatients and students, the coefficient alpha for the BDI–II was
(0.92) for outpatients and 0.93 for the college students, while the
coefficient alpha of BDI for both populations was 0.86. Lee et al. [27]
used the tool to screen for depression in 1,072 adolescent boys and
girls. The Cronbach's alpha for the BDI-II total score was 0.89.

Statistical analysis
Statistical analysis was conducted using the Statistical Package
for Social Sciences (SPSS) version 25. The research question involved
determining how the use of an algorithm based on the patients BDIII scores would increase the frequency at which depression scores
were being reported to the nephrologist. First, descriptive statistics
were employed to describe the patients’ demographic information
including age, gender, marital status, and education level. The Chi
square Automatic Interaction Detection (CHAID) tree was then
used to evaluate the association between depression scores and
the independent variables starting from the one with the strongest
correlation. “CHAID is a tool used to discover the relationship
between variables. CHAID analysis builds a predictive model, or tree,
to help determine how variables best merge to explain the outcome
in the given dependent variable [30]. In the CHAID tree, chi-square
tests were conducted at every stage to assess its association with
depression scores” (statisticssolution.com). The CHAID tree was
used to evaluate the association between depression scores and the
independent variables. The CHAID method involved constructing a

One of the main objectives of the BDI-II was to have it conform
more closely to the diagnostic criteria for depression, and items were
added, eliminated and reworded to assess the symptoms of depression
listed in the DSM-IV accurately and thus increase the content validity
of the measure [2]. This validity has been shown in the high sensitivity
and specificity levels of the BDI-II tool. In a study by Watnick et al.
[22], using the optimal BDI cut-off value of >16, the sensitivity for
the BDI-II tool was 91% and specificity of 86%. With the same cutoff value, Chilcot et al. [29], also carried out a study that showed the
sensitivity of the BDI–II as 88.9% and specificity of 87.1%.
Procedure
Pre-intervention: A gap was identified in patient care in some
dialysis clinics regarding not reporting depression screening scores to
nephrologists was established. An algorithm to address this issue was
created by the project leader. A dialysis clinic that served more than one
Remedy Publications LLC.
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decision tree to split the patients into progressively smaller subgroups
based on the factors that were strongly associated with depression
scores. This approach was employed to identify a combination of
factors including demographic characteristics, marital status, fatigue,
appetite, suicide risk, sleep issue, and psychotropic medications use,
that were strongly correlated with the dependent variable; depression
score. A primary advantage of using the CHAID method is that it
facilitates the assignment of specific values to different problems,
solutions, and the resulting outcomes of each decision [31]. The
CHAID method controls for Type 1 error (false positives). In
addition, the CHAID tree minimizes ambiguity during decisionmaking [9]. The Kruksal-Wallis Test was conducted to determine
whether there was a significant difference between depression scores
among the four ranges: minimal, mild, severe, and moderate. The
advantage of the Kruksal-Wallis test is that it can be used with nonnormally distributed data [32].

fatigue (p<0.003). All of the patients who had suicide risk were
depressed, while none of those who did not have or had unknown
conditions were depressed (Appendix J). 79.2% of the patients had
sleeping issues (Appendix K). The Kruksal-Wallis Test indicated the
presence of a statistically significant difference in depression scores
between the four ranges, χ2(3) =13.341, p<0.004, with a mean rank
depression score of 9.5 for minimal, 21 for moderate, 19 for mild, and
23.50 for severe depression.
The second research question examined the “Act” component of
the PDSA cycle and determined the increase in the providers using
the BDI-II data following the algorithm. Also, a patient would be
switched to peritoneal dialysis to help him get back to work which
would help alleviate his depression. Patients with suicidal ideation
received counseling sessions with the social worker. The nephrologist
also set up time to discuss with some of the patients. However, no
medications were prescribed at that time.

Results

The social worker gave out resource materials to patients with
scores less than 14. To the patients with scores above 14, she arranged
supportive counseling sessions with them. She also arranged
emergency counseling session with patients who had suicidal ideation.
The questionnaire given to the nurses showed an improvement in
their knowledge on the depression rate of ESRD patients. With this
additional knowledge, they understand they have a role to play in
assisting these patients. Patients were satisfied that their depression
scores were handled promptly.

As shown in the bar chart, after the three-week period, the
investigator reported a 100% identification and follow-up rate after
the implementation of the algorithm (Appendix F). Regarding the
depression categorization, 58.3% (n=14) of the participants did
not meet the criteria for depression, while 41.7% (n=10) satisfied
the requirement for depression diagnosis (Appendix G). Based on
the CHAID decision tree, fatigue (p<0.002) was the most strongly
associated with depression among patients as the factor resulted in
the first split in the decision tree. Node 1 comprised of 13 patients
who were fatigued, nine of whom were depressed (69.2%) while
four (30.8%) were not. Compared to Node 1, Node 2 comprised of
11 patients who were not fatigued. However, 90.9% (n=10) of the
patients were depressed, while 9.1% (n=1) were not.

Discussion
The results showed that by using the algorithm, the nurses were
able to identify depression among the patients and reported all
the screening results to the nephrologist and social worker. There
was a 100% identification and follow-up rate found following the
implementation of the algorithm by the end of the third week. Prompt
attention was given to these patients by the nephrologist and social
worker. By addressing their depression, morbidity rate associated
with depression is expected to improve. Introducing the algorithm
to the nurses also increased their awareness and knowledge on the
depression rate among ESRD patients on hemodialysis as well as
created awareness in them of their importance in helping this patient
population receive prompt help on their depression issue.

Depression was also associated with age in both subsets of
patients who experienced fatigue (p<0.039) and those who did
not (p<0.010) (Appendix H). As shown in Node 3, all participants
who were fatigued and aged below 36 years had depression, while
those who were aged 36 to 45 years were not depressed. Among the
fatigued patients aged over 45 years, approximately 77.8% (n=7)
were depressed, while 22.2% (n=2) tested negative. Depression was
also associated positively with age among the 11 patients who tested
negative for fatigue (p<0.010). All the patients who were not fatigued
and aged below 45 years were depressed, while those aged above 45
years tested negative for depression.

Depression in ESRD patients has gone virtually unexamined
in the field and project data showed more than 41% of the sample
had mild, moderate and severe depression. These patients were not
receiving any form of psychotherapy nor pharmacotherapy prior to
the project. Post-intervention, no medications were prescribed, but
those that need it were started on some form of psychotherapy.

Depression was positively associated with marital status among
the nine patients aged over 45 years who were fatigued (p<0.046).
All the five patients who were divorced, single, and widowed had
depression, while only half of those who were married and with
unknown statuses tested positive for depression. There was a positive
association between depression and age among the four patients
who were married and those who had unknown marital statuses
(p<0.019). Under this subset, all the two patients who were aged
below 58 years had depression, while none of those aged above 58
years was depressed.

The CHAID analyses confirmed the presence of significant
associations between depression scores and age, marital status, suicide
risk, and depression range among the ESRD patients. Fatigue was a
very common symptom of these patients and significant at X2=9.51
(1), p=0.002. This finding adds to our understanding of depression
and can help assist nurses in identifying patients with depression and
providing a “pathway” for follow-up treatment with nephrologists
and other mental health professionals. Similarly, age was significant
(patients >45 years old), X2+6.514 (2), p=0.039, as was marital status
(patient married) X2=5.545 (1), p=0.019. Education level was also
significant for depression. A 100% of patients with a high school
degree or a GED were depressed, compared to those with college
degrees with 0% depression found.

Depression score was associated with education level among
patients with minimal depression (p<0.000) (Appendix I). All the
patients with High School education or GED were depressed, while
none of those with college, some college, and unknown educational
levels were depressed. A significant association was found between
depression scores and suicide risk among the 11 patients who had
Remedy Publications LLC.
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Conclusion

Based on these findings, there is a potential for sustainability of the
project as it will enhance depression screening among hemodialysis
patients. Early identification and timely control of depressive
symptoms among high-risk patients such as those with ESRD would
result in significant savings in the cost of health care.

Depression remains under-recognized in most healthcare
settings at a high disability and cost expense [38,39]. The economic
burden associated with depression is approximately $210 billion,
including suicides and the direct costs incurred in the workplace
[40]. Depression is prevalent among ESRD patients and has also
been linked with increased rates of comorbidities and mortality, and
productivity-related behaviors such as absenteeism [13].

Limitations
The present project has a few limitations that may have
influenced the reliability and validity of the findings. First, the project
employed a small sample of 24 ESRD patients, which significantly
increased the possibility of bias. Vasileiou et al. [33] indicates that
small sample sizes can cause high variability, thus, increasing the
possibility of uncoverage bias. The use of a small sample size also
limited the statistical power of the project, reducing the investigator’s
ability to avoid Type II errors [33]. Another limitation of the present
project was the lack of control for seasonal variation in the patients’
depression scores. Previous studies have indicated that depression
and other moods can vary based on seasons in different patients
[33-35]. Future studies should employ larger samples sizes and be
conducted over a prolonged period [36].

The findings of this project have demonstrated that implementing
an algorithm using BDI-II scores would facilitate prompt identification
and measurement of depressive symptoms among patients with
ESRD [41,42]. Prompt identification of depression among ESRD
patients would facilitate referral of patients to appropriate mental
health professionals. In addition, the findings suggest that main
barrier to depression screening is not the hidden symptoms but the
lack of an effective algorithm or screening instrument to standardize
evidence-based care to these patients. Therefore, future studies need
to focus on evaluating more effective screening tools that facilitate
prompt identification and improve ESRD patients’ mental health.

Implications

References

The findings of the present project have various implications
for practice, future projects, and future research opportunities. For
instance, investigators could apply this project to guide future projects
on the implementation of algorithms in the screening of depressive
symptoms among hemodialysis patients. In addition, the project
can be applied in the development of depression assessment tools
and algorithms in different healthcare settings. The current project
demonstrated the effectiveness of an algorithm using BDI-II scores as
an accurate method of identifying depression among ESRD patients.
Improved reporting of depression results by the nurses would
facilitate prompt identification and treatment. The implementation of
the algorithm would represent the first stage of managing depression
among ESRD patients. After identification of depressive symptoms,
healthcare providers can deliver prompt care to the ESRD patients,
thus, minimizing the likelihood of complications and mortality rate.

1. Ibrahim S, El Salamony O. Depression, quality of life and malnutritioninflammation scores in hemodialysis patients. Am J Nephrol.
2008;28(5):784-91.
2. Beck AT, Steer RA, Brown GK. Beck depression inventory-II. San Antonio.
1996;78(2):490-98.
3. Hawamdeh S, Almari AM, Almutairi AS, Dator WLT. Determinants and
prevalence of depression in patients with chronic renal disease, and their
caregivers. Int J Nephrol Renovasc Dis. 2017;10:183–89.
4. Ver Halen N, Cukor D, Constantiner M, Kimmel PL. Depression and
mortality in end-stage renal disease. Curr Psychiatry Rep. 2012;14(1):3644.
5. Treadwell AA. Examining depression in patients on dialysis. Nephrol Nurs
J. 2017;44(4):295-307.
6. Liu X, Yang X, Yao L, Zhang Q, Sun D, Zhu X, et al. Prevalence and related
factors of depressive symptoms in hemodialysis patients in northern
China. BMC psychiatry. 2017;17:128.

Because depression screening is a complex process, implementing
an algorithm using BDI-II scores in hemodialysis units could be
beneficial for physicians caring for high-risk populations. The
depression screening algorithm would play an essential role in the
objective assessment of ESRD patients’ moods; therefore, clinical
practice settings need to adopt accurate and reliable assessment tools.
In addition, nurses should be adequately trained on how to utilize
these algorithms to ensure they address the depression screening
results.

7. US Renal Data System: USRDS 2017 Annual Data Report: Atlas of Chronic
Kidney Disease & End-Stage Renal Disease in the United States. Bethesda,
MD, National Institutes of Health, National Institute of Diabetes and
Digestive and Kidney Diseases. 2017.
8. Teles F, Azevedo VFDD, Miranda CTD, Miranda MPDM, Teixeira MDC,
Elias RM. Depression in hemodialysis patients: The role of dialysis shift.
Clinics. 2014;69(3):198-202.
9. Chan L, Tummalapalli SL, Ferrandino R, Poojary P, Saha A, Chauhan K, et
al. The Effect of depression in chronic hemodialysis patients on inpatient
hospitalization outcomes. Blood Purif. 2017;43(1-3):226-34.

The current project also employed a small sample size and only
focused on ESRD patients. The findings provide an opportunity for
future replication using a larger sample size for a prolonged period to
improve reliability and reduce the possibility of bias. Future studies
should also focus on other factors that affect clinicians’ decisionmaking when screening depression that were not addressed in this
project. Given the high likelihood of comorbidities among ESRD
patients, it is important to determine the most effective algorithms
for use patients with complex illnesses such as personality disorder.
Future projects should also evaluate patient-and organizationalrelated barriers to effective depression screening among ESRD
patents.
Remedy Publications LLC.

10. Garcia T. Addressing Depression in Dialysis Patients. 2015.
11. Chan CT, Wallace E, Golper TA, Rosner MH, Seshasai RK, Glickman JD,
et al. Exploring barriers and potential solutions in home dialysis: An NKFKDOQI conference outcomes report. Am J Kidney Dis. 2019;73(3):363-71.
12. Murali KM, Mullan J, Roodenrys S, Hassan HC, Lambert K, Lonergan
M. Strategies to improve dietary, fluid, dialysis or medication adherence
in patients with end stage kidney disease on dialysis: A systematic
review and meta-analysis of randomized intervention trials. PloS One.
2019;14(1):e0211479.
13. Farrokhi F, Beanlands H, Logan A, Kurdyak P, Jassal SV. Patient-perceived
barriers to a screening program for depression: A patient opinion survey of

5

2021 | Volume 2 | Issue 2 | Article 1035

Maureen Courtney, et al.,

International Journal of Family Medicine and Primary Care

hemodialysis patients. Clin Kidney J. 2017;10(6):830-37.

29. Chilcot J, Wellsted D, Farrington K. Screening for depression while patients
dialyse: An evaluation. Nephrol Dial Transplant. 2008;23(8):2653-9.

14. AlDukhayel AR. Prevalence of depressive symptoms among hemodialysis
and peritoneal dialysis patients. Int J Health Sci (Qassim). 2015;9(1):9-16.

30. Díaz-Pérez FM, Bethencourt-Cejas M. CHAID algorithm as an appropriate
analytical method for tourism market segmentation. J Destination
Marketing Management. 2016;5(3):275-82.

15. Grigoriou SS, Karatzaferi C, Sakkas GK. Pharmacological and nonpharmacological treatment options for depression and depressive
symptoms in hemodialysis patients. Health Psychol Res. 2015;3(1):1811.

31. CHAID.

16. Addressing depression in dialysis patients.

32. Nahm FS. Nonparametric statistical tests for the continuous data: The
basic concept and the practical use. Korean J Anesthesiol. 2016;69(1):8-14.

17. Hashemi MS, Irajpour A, Abazari P. Improving quality of care in
hemodialysis: A content analysis. J Caring Sci. 2018;7(3):49–55.

33. Turner BO, Paul EJ, Miller MB, Barbey AK. Small sample sizes reduce the
replicability of task-based FMRI studies. Commun Biol. 2018;1(1):62.

18. Song MK, Ward SE, Hladik GA, Bridgman JC, Gilet CA. Depressive
symptom severity, contributing factors, and self‐management among
chronic dialysis patients. Hemodial Int. 2016;20(2):286–92.

34. O’Hare C, O’Sullivan V, Flood S, Kenny RA. Seasonal and meteorological
associations with depressive symptoms in older adults: A geoepidemiological study. J Affect Disord. 2016;191:172-9.

19. Mellon SH, Bersani FS, Lindqvist D, Hammamieh R, Donohue D, Dean K,
et al. Metabolomic analysis of male combat veterans with post-traumatic
stress disorder. PloS One. 2019;14(3):e0213839.

35. Traffanstedt MK, Mehta S, LoBello SG. Major depression with seasonal
variation: Is it a valid construct? Clin Psychol Sci. 2016;4(5):825-34.

20. Watnick S, Wang P, Demadura T, Ganzini L. Validation of 2 depression
screening tools in dialysis patients. Am J Kidney Dis. 2005;46(5):919-24.

36. Vasileiou K, Barnett J, Thorpe S, Young T. Characterising and justifying
sample size sufficiency in interview-based studies: Systematic analysis of
qualitative health research over a 15-year period. BMC Med Res Methodol.
2018;18(1):148.

21. Kung S, Alarcon RD, Williams MD, Poppe KA, Jo Moore M, Frye MA.
Comparing the Beck Depression Inventory-II (BDI-II) and Patient Health
Questionnaire (PHQ-9) depression measures in an integrated mood
disorders practice. J Affect Disord. 2013;145(3):341-3.

37. Sullivan GM. A primer on the validity of assessment instruments.
2011;3(2):119-20.

22. Chilcot J, Almond MK, Guirguis A, Friedli K, Day C, Davenport A, et al.
Self-reported depression symptoms in haemodialysis patients: Bi-factor
structures of two common measures and their association with clinical
factors. Gen Hosp Psychiatry. 2018;54:31-6.

38. Perla RJ, Provost LP, Murray SK. The run chart: A simple analytical
tool for learning from variation in healthcare processes. BMJ Qual Saf.
2011;20(1):46-51.
39. Kang HJ, Kim SY, Bae KY, Kim SW, Shin IS, Yoon JS, et al. Comorbidity
of depression with physical disorders: Research and clinical implications.
Chonnam Med J. 2015;51(1):8-18.

23. Preljevic VT, Østhus TBH, Sandvik L, Opjordsmoen S, Nordhus IH, Os I,
et al. Screening for anxiety and depression in dialysis patients: Comparison
of the hospital anxiety and depression scale and the beck depression
inventory. J Psychosom Res. 2012;73(2):139-44.

40. Goetzel RZ, Roemer EC, Holingue C, Fallin MD, McCleary K, Eaton W, et
al. Mental Health in the Workplace: A call to action proceedings from the
mental health in the workplace: Public health summit. J Occup Environ
Med. 2018;60(4):322-30.

24. Model for improvement (PDSA cycles).
25. Speroff T, O'Connor GT. Study designs for PDSA quality improvement
research. Qual Manag Health Care. 2004;13(1):17-32.

41. Ugoh M. DNP Project work. (2019).

26. Plan-Do-Study-Act (PDSA) Worksheet.

42. Wang Y, Gorenstein C. Assessment of depression in medical patients: A
systematic review of the utility of the beck depression inventory-II. Clinics
(Sao Paulo, Brazil). 2013;68(9):1274-87.

27. Lee EH, Lee SJ, Hwang ST, Hong SH, Kim JH. Reliability and validity of
the beck depression inventory-II among Korean adolescents. Psychiatry
investigation. 2017;14(1):30-36.
28. Simon GE, VonKorff M, Piccinelli M, Fullerton C, Ormel J. An international
study of the relation between somatic symptoms and depression. N Engl J
Med. 1999;341(18):1329-35.

Remedy Publications LLC.

6

2021 | Volume 2 | Issue 2 | Article 1035

Appendix A

Appendix B: Beck Depression Inventory–II (BDI–II) tool.

Appendix C: Beck Depression Inventory–II (BDI–II) tool.

Appendix D: Plan-Do-Study-Act Framework.

Appendix E: Data Abstraction Table.

Pretest
2017
2018

0
0

No of reports to
Nephrologists

Post- test
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6

Appendix F: Post-intervention Report Result.
Appendix G: Depression Scores using the BDI–II.
Total Range Frequency
0-13 Minimal 18
14-19 Mild
1
20-28 Moderate 3
29-63 Severe 2

Reported to Social
Worker
2

Reported to
Nephrologist
10
8
6

Appendix H: CHAID Tree.

Appendix I: CHAID Tree.

Appendix J: CHAID Tree
Appendix K: Sleep Disturbance Frequency.
Sleep Issue
Frequency Percent Valid Percent Cumulative Percent
Valid N
5 20.8
20.8
20.8
Y
19 79.2
79.2
100.0
Total
24 100.0
100.0
N – No; Y – Yes; T - Total

