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Abstract 

Problem:  Post-stroke depression (PSD) is common and associated with poor functional 

recovery, decreased quality of life, and increased mortality. At a community hospital, less than 

10% of patients admitted for stroke are screened for post-stroke depression. This practice is not 

in compliance with the American Heart Association ischemic stroke guideline 

recommendations.   

Purpose: The purpose of implementing this quality improvement project was to establish the 

feasibility of an evidence-based post-stroke depression screening algorithm in a community 

hospital. In addition, this project sought to provide early interventions to support patients’ 

psychological wellbeing. 

Methods: A PSD screening algorithm, was created for this quality improvement project 

incorporating the Patient Health Questionnaire-9 (PHQ-9) depression screening tool. The PSD 

algorithm establishes screening score ranges for depression severity and recommends specific 

actions based on the score to promote patient psychosocial wellbeing. Action items included: 

providing patient education on post-stroke depression, updating the primary health care provider 

of the patient’s screening results, outpatient psychiatry referral, inpatient psychiatry referral, and 

the consideration of starting an antidepressant medication. Patients were considered eligible to 

have the algorithm applied if they suffered a new ischemic stroke, were hospitalized on the 

stroke unit, and did not meet exclusion criteria (aphasia, critical illness, hospice, dementia, non-

English speaking, and patient refusal).   
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Results: Charts of 65 patients admitted with ischemic stroke were audited between August 30, 

2020 and December 1, 2020.  Of the 44 ischemic stroke patients admitted, 31 (70.46%) were 

assessed using the PSD algorithm, by evidence of documentation in the electronic health record 

PHQ-9 flowsheets. Of those 31 patients, 19 (43.18%) patients were screened with the PHQ-9 

while the rest met exclusion criteria. Of the patients screened with the PHQ-9, 13 patients had a 

screening score indicating no depression, 4 had mild depression symptoms, and 2 patients had 

moderate to high depression symptoms. The median PHQ-9 score was a 3. 

Conclusion: Screening for post-stroke depression is feasible in a community hospital 

setting. Implementing a PSD screening algorithm creates greater awareness of poststroke 

depression and increases psychosocial support after hospitalization.  
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Introduction 

According to the Centers for Disease Control (CDC) and Prevention, stroke is the leading 

cause of disability and the fifth leading cause of death in the United States. More than 795,000 

people suffer a stroke each year, approximately one quarter are recurrent (Benjamin et al., 

2017).  Compounding the devastation that is left behind from the illness is the sequela of post-

stroke depression (PSD). Identified as one of the most common complications, post-stroke 

depression has a prevalence of 33% (Medieros et al., 2020). Post-stroke depression has been 

shown to significantly impede patient recovery and rehabilitation. Furthermore, post-stroke 

depression is a major predictor of poor functional outcomes, as it is associated with worse 

disability, poor rehabilitation, cognitive impairment, and increased mortality (Das & GK, 2018). 

In addition, patients with post-stroke depression have been found to experience communication 

issues, reduced social interactions, and increased rates of stroke reoccurrence (Kutlubaev & 

Hackett, 2014).   

Despite screening recommendations in the American Heart Association’s Ischemic Stroke 

guidelines, depression after stroke often goes undiagnosed due to lack of awareness among 

healthcare providers. In a community hospital, less than 10% of stroke patients are screened for 

PSD. Prior to the quality improvement project implementation, patients were only screened at 

three months after discharge if they received tissue plasminogen activator (tPA). Even with these 
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select few patients being screened, healthcare providers were not being made aware of the 

screening scores. The purpose of the Early Screening Algorithm for Depression After Stroke 

project was to implement a PSD screening algorithm to be completed by nurses on the stroke 

telemetry unit at the community hospital. This practice change promotes awareness and 

psychosocial support for patients who have suffered an acute ischemic stroke. 

Evidence Review 

The importance of screening for depression is emphasized and recommended by the 

American Heart Association’s guidelines for ischemic stroke management (Powers et al., 2019). 

The guidelines recommend routine use of a depression inventory to screen for depression 

symptoms.  A literature review of studies was performed in searching keywords “PHQ-9” AND 

“stroke” AND “depression” for articles published in the last six years (2014-2020). Results were 

limited to academic journals published in English that evaluate Patient Health Questionnaire-9 

(PHQ-9) as a screening tool after stroke.   

Five studies were selected and summarized in an Evidence Review Table (Table 1) and 

Synthesis Table (Table 2). Studies were rated based on Melnyk-Fineout-Overholt’s level of 

evidence rating system (2013). Articles were evaluated for their level of evidence as either being 

level III (controlled trials without randomization) or IV (case control studies). The quality of the 

studies was reviewed using the Newhouse system and were considered good (B) and low (C) 

(2006). Of the studies evaluated, there were not any randomized control trials. This is due to 

post-stroke depression screening being considered a standard of care. Excluding individuals from 

screening can contribute more harm than benefit. As a result, most studies performed cross-

sectional or cohort analysis to include all patients who would benefit from screening.    



E- SAD            6

The two highest level of evidence studies included a meta-analysis by Meader et al. 

(2014) and a cross-sectional analysis by Prisnie et al. (2016). These studies focused on assessing 

various screening tools’ (such as Patient Health Questionnaire-2, Hospital Acquired Anxiety and 

Depression Scale, Hamilton Depression Rating Scale, Center of Epidemiological Depression 

Scale, and Zung Depression Self Rating Scale) measures of specificity, sensitivity, positive 

predictive value, and negative predictive value. These studies demonstrated the PHQ-9 screening 

tool as a reliable and sensitive inventory when self-administered. Meader and colleagues’ meta-

analysis included 24 studies, providing a total sample size of 2,907 patients demonstrating that 

the PHQ-9 screening tool had a sensitivity of 86% and specificity of 79%. In Prisnie’s cross-

sectional analysis of 244 subjects, the PHQ-9 tool demonstrated a sensitivity of 81.8% and a 

specificity of 97.1% with a cut-off score of 13. From the evidence reviewed, the time between 

the vascular injury to initial depression screening varied. This reflects that the time-to-

intervention is an unknown and complex variable which is confounded by aspects of the patient’s 

healthcare needs, the healthcare system, and their interactions. 

Three quasi-experimental studies involving screening for post-stroke depression in the 

inpatient setting were identified. In Fournier and colleagues’ quasi-experimental study sought to 

compare how PHQ-9 scores in the inpatient setting compared to those in the outpatient setting 

(2019). This study found 30% of patients during their hospitalization were identified as 

depressed (PHQ > 4). This number of patients with depression symptoms increased to 46% at the 

time of follow-up in clinic 180 days after discharge. The PHQ-9 score remained stable in 52% of 

study patients, worsened in 36% subjects, and improved in 12%. This demonstrates early 

screening can help identify patients who may benefit from early interventions.  
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Karamchandi and colleagues (2015) demonstrated that patients can be effectively 

screened in a large academic hospital setting while receiving post-stroke care. In this study, an 

algorithm was disseminated to propose follow-up actions based on the patient’s self-administered 

modified PHQ-9 score. Screening outcomes were categorized as not completed, missed, or 

attempted and not completed. The primary outcome was to establish if implementing the 

algorithm was feasible, defined as screening 75% of eligible patients.  The study found that 70% 

of all subjects were eligible for screening, and 75% of those eligible patients were screened.   

The 2019 SADPEOPLE quasi-experimental study sought to determine how well 

recommendations for PSD screening were adopted before and after implementation of a 

standardized clinical form. In the pre-implementation period, no patients were screened for PSD.  

After post-implementation of a screening tool, 93.8% of patients were screened with the PHQ-9 

depression screening tool.  From the studies reviewed the PHQ-9 is established a reliable and 

valid screening tool for PSD. 

Theoretical Framework 

Mishel's Uncertainty of Illness Theory was developed to describe how individuals cope 

with a disease when unable to predict the outcome of an illness. As a result, it conceptualizes 

how depression may develop in an acute illness such as stroke (Figure 1). According to this 

theory, a patient’s cognitive processing of their illness is based on the concepts of cognitive 

schema (an individual’s personal interpretation of disease-related events) and the uncertainty 

revolving around the illness (Mishel, 1990). The individual’s interpretation of their illness is 

influenced by “structure providers”, individuals who can function as mediators for uncertainty 

and their “cognitive capacity”, their information processing ability. The theory also proposes 



E- SAD            8

three themes with illness (Mishel, 1990): (1) antecedents to uncertainty (stimuli surrounding the 

illness), (2) appraisal of uncertainty (initially a neutral feeling that becomes laden with emotion 

as it is processed by the patient), and (3) coping with uncertainty (restructuring a patient’s inner 

turmoil into opportunity). 

In the case of post-stroke depression, a patient experiences physical stroke symptoms 

(facial droop, focal weakness, sensory change, and/or difficulty with speech) and may also have 

their emotional/cognitive capacity altered due to their present illness. As a result of the situation, 

they experience uncertainty. Research has shown uncertainty left untreated can lead to evolving 

psychosocial problems such as depression (Wright et al., 2009). In PSD, a patient’s uncertain 

situation is emotionally charged with feelings of sadness, hopelessness, or apathy. Identifying 

individuals more vulnerable to uncertainty in their illness is essential to implement targeted 

interventions (Wright et al., 2009).  Applying a screening algorithm would help leverage 

structure providers to assess the patient’s cognitive schema and cope with depression. Over time, 

treatment of post-stroke depression can lead the patient from appraising their feelings of 

uncertainty as depression to an opportunity for rehabilitation and healing. 

Methods 

The implementation of this quality improvement project involves the screening of adult 

inpatients who have been hospitalized for acute ischemic stroke on the stroke unit of a 

community hospital. The blueprint for the implemented PSD algorithm was based on 

Karamchandi and colleagues’ 2015 in-hospital PSD screening algorithm. The PSD algorithm 

(Figure 2) components model the Karamchandi tool by: (1) establishing exclusion criteria, (2) 

using a the PHQ-9 depression screening tool (Figure 3), (3) establishing screening score ranges 
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for depression symptomatology severity, and (4) recommending actions based on the score to 

promote patient psychosocial wellbeing. 

 The PSD screening algorithm had exclusion criteria of critically illness, hemorrhagic 

stroke, enrolled in hospice care, refused screening, not fluent in English, and those with severe 

dementia or aphasia. For non-excluded patients, the PHQ-9 screening was administered by stroke 

nursing staff via pen and paper. Nurses assisted the patient if they were unable to fill out the form 

or could not read the questions. The results of the screening were documented in the patient’s 

electronic health record and communicated to the hospitalist caring for the patient. Based on the 

score, action items to promote the patient’s psychological wellbeing were implemented. These 

action items include providing patient education on post-stroke depression, updating the primary 

health care provider of the patient’s screening results, outpatient psychiatry referral, inpatient 

psychiatry referral, and the consideration of starting an antidepressant medication. 

The PSD algorithm used in this quality improvement project differed from Karamchandi 

and colleagues’ PSD screening algorithm in that it excluded hemorrhagic stroke patients. With 

input from psychiatric interprofessional stakeholders at the community hospital, the algorithm 

was fine tuned to increase sensitivity for high-risk individuals. Where the Karamchandi team 

used a cut off PHQ-9 score of >14 for moderate to severe depression, this project applied a cut-

off score of >10 instead. This is based off evidence from Levis and colleagues’ 2019 meta-

analysis which including 29 studies, 6725 participants; finding that a PHQ-9 cut-off 10 or above 

maximized combined sensitivity and specificity overall (sensitivity of 0.88 and specificity of 

0.85).  
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To promote the success of this quality improvement project, a team composed of the 

hospital stroke coordinator and stroke unit nurses were leveraged to promote nurse and provider 

engagement. Stroke unit nursing staff and hospitalist providers were educated with in person 

education and pamphlets that provided step-by-step instructions of how to perform each action 

item detailed in the PSD algorithm. Staff educational materials were kept in common areas, 

including the hospitalist office and stroke unit nursing stations.   

To collect data, charts were audited three times a week to ensure staff were applying the 

algorithm to patients prior to discharge. To assess the PSD screening structure and processes, the 

use of PHQ-9 flowsheets in the electronic health record, distribution of PSD education sheets, 

and interventions as a result of the PHQ-9 score were audited. To ensure compliance, reminders 

in person, telephone, and secure text messages were utilized to promote follow-through with 

nursing staff. Run chart data was shared with stakeholders monthly to maintain the PSD 

screening as a salient part of ischemic stroke care (Figure 4). 

Results 

Charts of 65 patients admitted with ischemic stroke were audited between August 30, 

2020 and December 1, 2020. Of the 44 ischemic stroke patients audited, 31 (70.46%) were 

assessed using the PSD algorithm by evidence of documentation in the electronic health record 

PHQ-9 flowsheets. Of those 31 patients, 19 (43.18%) patients were screened with the PHQ-9 

while the rest met exclusion criteria and as a result were not screen. Of the patients screened with 

the PHQ-9, 13 patients had a screening score indicating no depression (PHQ-9 score 0-4), 4 had 

mild depression symptoms (PHQ-9 score 5-10), and 2 patients had moderate to high depression 

symptoms (PHQ-9 score>10). None of the patients had thoughts of suicide from the sample. Of 



E- SAD            11

the 12 patients who met exclusion criteria; 9 were confused and 3 were placed on hospice. This 

data reflects the structure change where screening with the PHQ-9 scores were documented in 

nursing flowsheets in the electronic health record. The PHQ-9 flowsheets allowed nursing staff 

to transcribe patient responses to the PHQ-9 form or the reason they were excluded from the 

screening. By assessing this structure, the process of using the PSD algorithm was monitored.   

For the 19 patients screened with the PHQ-9, all were given discharge education for 

PSD. During the implementation of this quality improvement project, PSD education was 

integrated into the stroke discharge educational booklets (Appendix 1). For those who 

experienced depression symptoms identified at a PHQ-9 score greater than 4, primary care 

providers were notified about screening results with updated discharge summaries for 6 patients, 

the outpatient behavioral health counseling service received 2 PSD referrals (patients with 

PHQ-9 score >10), none of the patients were referred to inpatient psychiatry or prescribed 

antidepressants.   

Success of the PSD screening algorithm had multiple facilitators and barriers to 

implementation as outlined in the Consolidated Framework for Implementation Research (see 

Table 3). One of the largest barriers to implementation was the coronavirus-19 pandemic. This 

global crisis led to multiple changes for how the project was implemented. The pandemic limited 

in-person interaction with clinical staff leading to the use of modalities of video conferencing, 

pamphlets, and less frequent in-services (about every three weeks) were performed to educate 

nursing staff. As a result of the pandemic, the screening project lost initial plans for funding for 

extra stroke nurses. There was loss of three out of six of stroke nurses who looked to champion 

the project and an increased presence of agency nurses (on average about two a shift). The 
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confluence of these factors led to decreased commitment and increased barriers for the Early 

Screening Algorithm for Depression After Stroke quality improvement project, as essential 

patient care took precedence.   

Discussion 

The primary goal of this quality improvement project was to screen all eligible ischemic 

stroke patients in a community hospital to identify depression early and consider treatment. This 

aligns with the strong recommendation of routine screening from the 2019 AHA Ischemic Stroke 

Guidelines. The results of the PSD screening quality improvement project show that the PHQ-9 

administered by nurses as part of a standardized algorithm can provide a systematic way to 

screen patients after ischemic stroke. Using the PSD algorithm, the number of patients found to 

have mild to severe symptoms of depression to those screened, there is a 31.57% prevalence of 

post-stroke depression. This is consistent with the commonly reported prevalence of 33% 

(Medirosa et al., 2020). Although the project was unable to achieve the intended goal of 

screening all eligible ischemic stroke patients, improved clinical outcomes were evident as 

demonstrated by referral to behavioral health services and receiving education on PSD. The Post-

Stroke Depression education form was integrated into the official hospital stroke discharge 

booklet so that every patient had a resource for signs, symptoms, resource contact information, 

and potential treatment options. 

Prior to project implementation, patients were only screened at three months after 

discharge if they received tPA and were screened with the PHQ-2 (Figure 5). This resulted in less 

than a 10% of eligible patients being screened. Providers were not made aware of PHQ-2 results. 

This practice left many patients not only unassessed but did not aid in determining a treatment 
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plan. The implemented algorithm’s structure and process changes resulted in improved screening 

outcomes, greater distribution of PSD education resources, and recommendations for treatment 

of patients based on their PHQ-9 scores. With promotion of educational resources nurses help 

patients cope with their illness and relieve unsettling thoughts of uncertainty. This project 

demonstrates that systematic use of an evidence-based depression screening algorithm, reduces 

variation in screening practices, and provides practical recommendations to approaching 

treatment of patients at risk of PSD. The project was limited by having a small number of 

subjects over a short period of time. Another limitation was some nurses had difficulty 

navigating the electronic health record to input values correctly, resulting in missing data.  

Conclusion 

For future improvements to PSD screening, frequent re-education of the positive 

outcomes from this quality improvement project are required to become a salient part of the 

stroke discharge process. Integrating education of PSD in stroke nurse orientation would be an 

ideal opportunity to sustain the Early Screening Algorithm for Depression After Stroke. The 

screening process could also be improved with electronic health record upgrades by leveraging 

clinical pathways or patient health portals. Clinical pathways are sets of inpatient orders which 

integrate checklists to translate evidence into practice, reduce length of stay, improve patient 

outcomes, and reduce medical expenses (Zhang et al. 2015). Another option for streamlining 

PHQ-9 screening is implementing automated follow-up screening through the patient-portal. The 

PHQ-9 should ideally be given two weeks post-discharge, as diagnostic criteria for depression 

specify that symptoms must have been present over that timeframe (Levis et al., 
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2019). Integrating screening in the patient portal would reduce human error, automate 

notifications to primary care providers, and improve referrals to the outpatient psychiatry group.   

The implementation of an evidenced-based depression screening and treatment algorithm, 

improves detection of depression symptoms and treatment of PSD during the acute phase of 

hospitalization. Leveraging resources of healthcare providers and promoting the education of 

patients can reduce the uncertainty and negative cognitions associated with PSD and lead to 

improved coping strategies for their illness. These actions have the potential to improve patient 

functional recovery, life satisfaction, reduces morbidity, and increases use of rehabilitation 

services (Medieros et al., 2020). The Early Screening Algorithm for Depression After Stroke 

project increased patient and clinical staff awareness of post-stroke depression and empowered 

nurses to advocate for their patients while influencing their patient’s psychosocial wellbeing. 

Applying the PSD algorithm structure and process reduces methodical variation in screening 

practices. The literature and data collected from this project displays the importance of 

implementing improved depression screening and treatment options upon discharge for 

hospitalized patients. 
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Figure 1. Incorporating Mishel’s Uncertainty of Illness Theory to Post Stoke depression 
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Figure 2.  Post-Stroke Depression Screening Algorithm 
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Figure 3.  Modified Patient Health Questionnaire - 9 
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Figure 4.  Post-Stroke Depression Run Chart Data 
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Figure 5.  Prior to Project Implementation Process Map 
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Table 1. Post-Stroke Depression Evidence Review 
Citation: 
Fournier, L., Bauchamp, J., Zhang, X., Bonojo, E. Love, M., Cooksey, G.,…Charrief, 
A. (2019).  Assessment of the Progression of Post Stroke Depression in Ischemic 
Stroke Patients Using the Patient Health Questionaire-9.  Journal of Stroke and 
Cerebrovascular Diseases. article in press: 1-8.

Level 
IV

Purpose/ 
Hypothesis

Design/
Intervention

Sample Intervention Outcomes Results
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PHQ-9 was used 
to evaluate 
progression of 
depression 
symptoms from 
the time of 
hospitalization 
to follow-up in 
outpatient clinic.  
Authors 
hypothesized 
symptoms 
would worsen.  
Demographic 
data were 
collected to 
identify factors 
that were 
associated with 
worse PHQ-9 
scores on 
follow-up. 

Quasi-
experimental.  
Retrospective 
cohort study of 
patients who 
follow-up in 
Stroke 
Transitions 
Education and 
Prevention 
Clinic (STEP) 
between 
January 2014 to 
November 
2016. 

Sampling 
Technique: 
Retrospective 
sampling 

Eligible: 350 

Accepted: 201 

Inclusion 
criteria: 18 years 
or older, 
ischemic stroke, 
follow up within 
180 days of 
discharge at 
STEP clinic, 
PHQ-9 taken at 
hospitalization 
and STEP clinic. 

Exclusion 
criteria:  patients 
not hospitalized 
at University of 
Texas Health 
Science Center, 
patients who did 
not complete 
inpatient and 
outpatient PHQ 
screens. 

Power analysis: 
not performed.

Patients were 
screened with 
PHQ-9 at a 
point during 
their 
admission for 
ischemic 
stroke.  PHQ 
was then 
repeated at 
follow-up in 
STEP clinic.  
PHQ scores 
were divided 
into categories 
of no 
depressive 
symptoms 
(0-4), mild 
(5-9), 
moderate 
(10-14), 
moderately 
severe 
(16-19), and 
severe 
(20-27).  
Based on 
numerical 
scores patients 
were placed 
into either two 
categories 
stable/
improved or 
worse. 

Initial PHQ 
screening was 
performed by 
a social 
worker.  No 
specification 
in who 
administered 
the follow-up 
screening.

DV: PHQ-9, 
antidepressan
t use 
IV: age, 
gender, race, 
marital 
status, 
employment 
status, stroke 
circulation 
location, 
NIHSS on 
hospital 
admission, 
antidepressan
t 

Demographic 
data was 
collected for 
univariate 
analysis, 2 
sample t test 
for 
continuous 
characteristic
s, and Fisher 
exact test for 
continuous 
variables.

30% (n=60) of patients 
during their 
hospitalization were 
identified as depressed 
with PHQ score > 4.  
This number increased 
to 46% (n=92) at the 
time of patient follow-
up.  PHQ score remained 
stable in 52% of study 
patients, worse in 36% 
subjects, and improved 
in on 12%. 

Significant factors 
related to worsening 
PHQ: 

- mRS>1 (OR 
2.05, 95% CI 
1.11-3.79). 

- Patients with 
posterior 
circulatory 
stroke were 
twice as likely 
to have 
worsening PHQ 
(OR 2.03, 95% 
CI 1.08-3.83. 

9% of patients were 
prescribed an 
antidepressant on 
discharge.  48% of 
patients on an 
antidepressant had 
worsening PHQ scoring.   
Patients with worsening 
PHQ score were 3.5 
times more likely to be 
prescribed an 
antidepressant (OR 3.45, 
95% CI 1.6-7.45). 

Citation: 
MacKenzie, H., Rice, D., Teasell, R., and Macaluso, S. (2019).  Screening Adherence 
for Depression Post Stroke: Evaluation of Outpatients, a London Experience (SAD 
PEOPLE).  Topics in Stroke Rehabilitation.  26(1):6-17.

Level 
IV

Purpose/ 
Hypothesis

Design Sample Intervention Outcomes Results
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To determine 
how well 
recommendation
s for PSD 
screening were 
adopted before 
and after 
implementation 
of a 
standardized 
clinical form.  
The study also 
sought to 
describe 
depression 
management 
strategies in the 
outpatient 
setting.  
Hypothesized 
that with a 
visual que there 
would be an 
increase in 
screening 
adherence.

Quasi-
experimental.  
Retrospective 
audit of an 
outpatient 
stroke clinic 
located in an 
academic 
rehabilitation 
clinic in 
Toronto. 
Pre-
intervention 
December 2011 
and May 2012 
and post-
intervention 
December 2013 
and May 2014 
Data was 
collected from 
the National 
Rehabilitation 
Reporting 
System (a 
database for 
inpatient 
rehabilitation 
facilities in 
Canada). 

Sampling 
technique: 
Retrospective 
sampling 

Eligible: N/A 

Accepted: 135 

Preintervention: 
70 patients 

Post 
intervention: 65 
patients 

Inclusion: >18 
years old. 

Excluded: if 
primary 
diagnosis was 
not stroke. 

Power analysis: 
Sample did not 
achieve desired 
power of 0.95 
with alpha 0.05.  
This would 
require 88 chart 
analyses in each 
pre and post 
intervention 
groups.

A form was 
created to 
visually cue 
physiatrists to 
facilitate 
standardizatio
n of their 
clinical 
approach to 
align clinical 
practice with 
Canadian Best 
Practice 
Recommendat
ions for Stroke 
Care.  In the 
form was a 
copy of 
PHQ-9 
questions. 

Initial PHQ 
was performed 
by a social 
worker.  No 
specification 
in who 
administered 
the follow-up 
screening. 

DV: Number 
and 
frequency of 
patients 
screened pre 
and post 
intervention.  
PHQ-9 
scores.  
Number of 
patients 
prescribed 
antidepressan
t medication. 

IV: age, 
gender, 
stroke 
location, 
stroke type, 
FIM at 
admission 
and time of 
discharge. 

Descriptive 
statistics 
were 
performed for 
demographic 
data collected 
in the pre and 
post 
intervention 
periods.  
ANCOVA 
was used for 
the 
continuous 
variable of 
the 
Functional 
Independence 
Measure 
(FIM) while 
controlling 
for gender. 

In the pre-
implementation time 
period: 
0% (n=0) of patients 
were screened for PSD 
or referred for 
psychological 
assessment.  Only one 
patient was prescribed 
an antidepressant. 

After implementation: 
93.8% (n=61) of patients 
were screened with the 
PHQ depression 
screening tool.  After 
implementation 36% 
(n=22) of patients were 
found to have depression 
symptoms. 

A series of one-way 
ANCOVAs revealed no 
significant differences in 
FIM admission score or 
gains at the time of 
discharge. 

The average PHQ score 
of patients who were not 
prescribed an 
antidepressant (2.6) 
compared to the score 
(12.2) for those who 
were prescribed an 
antidepressant suggests 
the PHQ can be used to 
help guide treatment. 

Citation: 
Karamchandani, R., Vahidy, F., Bajgur, S., Thi Vu, K., Choi, A., Hamilton, R., Rahbar, 
M., and Savitz, S. (2015). Early Depression Screening Is Feasible in Hospitalized 
Stroke Patients. Public Library of Science One. 10(6) 1-11.
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Purpose/ 
Hypothesis

Design Sample Intervention Outcomes Results

Assess if Patient 
Health 
Questionnaire- 9 
(PHQ-9) is 
feasible in the 
hospitalized 
setting and to 
assess the 
prevalence of 
PSD.  
Feasibility was 
defined as 
screening 75% 
of all eligible 
stroke patients.  
Evaluated the 
relationship 
between PSD 
and poor 
discharge/day 7 
outcome. 

Quasi-
experimental 
prospective 
cohort study. 

Medical records 
of stroke 
patients at an 
academic 
medical center 
in Houston, 
Texas between 
February 1, 
2013 and April 
15, 2013.  An 
algorithm 
directed action 
to take based on 
score: 
- 0: no 

action 
- 1-4: 

provide 
educational 
materials 

- 5-14: 
provide 
education 
materials, 
repeat 
screen at a 
follow-up 
visit 

- >14: 
consider 
starting 
medication 
therapy, 
outpatient 
referral to 
psychiatrist
; inpatient 
treatment if 
suicidal.

Sampling 
technique: 
Convenience 
sample 

Eligible: 211 

Accepted:  158 

Inclusion: 
admitted with 
diagnosis of 
stroke related to 
ischemia or 
intracranial 
hemorrhage. 

Exclusion: 
aphasia, medical 
condition 
precluding 
screening 
medical 
condition 
precluding 
screening 
(comfort care, 
hospice, or 
died). 

Power analysis: 
not performed. 

Modified PHQ 
questionnaire 
was created. 
Screening was 
performed 
with a form 
that was 
patients could 
self-
administer. 

Scale was 
self-
administrated 
and then 
collected by 
social 
workers. 

DV:  Patients 
were ranked 
according to 
their 
screening 
score as no 
depression 
(0), minimal 
(1-4), mild to 
moderate 
(5-14), and 
moderate to 
severely 
(>14); mRS. 

IV:  Stroke 
type, NIHSS, 
age, gender, 
comorbid 
condition.

75% (n=75%) of eligible 
patients were screened 
meeting the authors 
definition of feasibility. 

Time to screening 
median was 2.5 days 
after admission. 

Overall, more than a 
third of patients were 
positive for depression 
(PHQ>4).  Breakdown 
was as follows: 

- No depression 
20.88% (n=33) 

- Minimal 
depression 
43.67% (n=69) 

- Mild to 
moderate 
31.01% (n=49) 

- Moderate to 
severe 4.4% 
(n=7) 

A third of patients were 
offered outpatient 
psychiatry follow-up.  
One patient exhibited 
suicidal thoughts and 
had inpatient psychiatry 
consult. One patient felt 
they benefited from 
discussing their 
symptoms and was 
prescribed an 
antidepressant. 
Odds ratio of a poor 
outcome (mRS>3) with 
PSD were higher but 
was not statically 
significantly (p=0.276; 
OR 1.45, 95% CI 
(0.74-2.83).

Citation: 
Prisnie, J., Fiest, K., Coutts, S., Patten, S., Atta, C., Blaikie, L. ... Jette, N (2016).  
Validating Screening Tools for Depression in Stroke and Transient Ischemic Attack.  
The International Journal of Psychiatry in Medicine.  51 (3) 262-277.
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To assess 
diagnostic 
accuracy of 
depression 
screening tools 
Patient Health 
Questionnaire 2 
and 9 (PHQ-2 
and PHQ-9), 
Hospital 
Anxiety and 
Depression 
Scale (HADS), 
and Geriatric 
Depression 
Scale-15 
(GDS-15) 
among patients 
with stroke and 
transient 
ischemic attack.

Prospective, 
Cross-sectional 
analytic 

Patients were 
recruited from 
an outpatient 
Stroke 
Prevention 
Clinic in 
Calgary, 
Canada 
February to 
August 2013.  
A questionnaire 
was used to 
capture 
demographic 
data, all 
depression 
scores in a 
randomized 
order.  Patients 
were then asked 
to rate the 
severity of their 
disease ranging 
from “not at all 
severe to 
severe”.  A 
semi-structured 
interview by 
psychology 
graduate 
students was 
performed to 
assess for 
Major 
Depression as 
defined in the 
DSM.

Sampling 
technique:  
convenience 
sample from 
February to 
August 2013. 

Eligible:  303 

Accepted: 244 

Inclusion:  
diagnosis of 
stroke or TIA 
based on full 
diagnostic 
work-up 

Exclusion <18 
years old, live 
outside of 
Alberta, not 
fluent in 
English, hearing 
impaired, 
aphasia, 
moderate-severe 
developmental 
delay, or prior 
diagnosis of 
dementia. 

Power analysis: 
not performed. 

.

To assess 
diagnostic 
accuracy of 
depression 
screening 
tools Patient 
Health 
Questionnaire 
2 and 9 
(PHQ-2 and 
PHQ-9), 
Hospital 
Anxiety and 
Depression 
Scale 
(HADS), and 
Geriatric 
Depression 
Scale-15 
(GDS-15) 
among 
patients with 
stroke and 
transient 
ischemic 
attack.

Sensitivity, 
specificity, 
positive 
predictive 
value, 
negative 
predictive 
value, 
positive 
likelihood 
ration, and 
negative 
likelihood 
ratio of the 
four 
screening 
tools were 
assessed at 
various cut 
points.

9.8% (N=12) were 
diagnosed with 
depression based on the 
semi structured 
interview.  This 
demonstrated a lower 
prevalence of PSD than 
in prior studies. 

PHQ-9 demonstrated the 
best balance of 
specificity and 
sensitivity with a cut 
point of 13 demonstrated 
a sensitivity of 81.8% 
and specificity 97.1%. 
PHQ-2 was consistent 
with cut off value of 3 
for general population 
sensitivity 75%, 
specificity 96.3%). 

HADS scale provided 
slightly less accuracy but 
was found to be an 
acceptable screening 
tool.  GDS was the least 
accurate screening tool. 

Cut points for all 
screening tools for PSD, 
apart from PHQ-2, were 
found to be higher than 
the cut points used for 
the general population. 

Citation: 
Meader, N. Moe-Byrne, T., Llewellyn, A., and Mitchell, A (2014).  Screening for 
Poststroke Major Depression: a Meta-analysis of Diagnostic Validity Studies.  Journal of 
Neurology, Neurosurgery and Psychiatry. 85 198-206.
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Assess 
diagnostic 
accuracy of 
depression 
screening tools 
Patient Health 
Questionnaire- 
9 (PHQ-9), 
Patient Health 
Questionnaire - 
2 (PHQ-2), 
Hospital 
Acquired 
Anxiety and 
Depression 
Scale (HADS), 
Hamilton 
Depression 
Rating Scale 
(HDRS), 
Center of 
Epidemiologic
al Depression 
Scale (CESD), 
Montgomery 
Asberg 
Depression 
Rating Scale 
(MADRS), and 
Zung 
Depression 
Self Rating 
Scale

24 Studies with 
2,907 
participants 

PHQ-2 and 9 
sample size 552

A comparison of the 
diagnostic accuracy of 
depression screening 
tools Patient Health 
Questionnaire 2 and 9 
(PHQ-2 and PHQ-9), 
Hospital Anxiety and 
Depression Scale 
(HADS), and 
Geriatric Depression 
Scale-15 (GDS-15) 
among patients with 
stroke and transient 
ischemic attack.

Sensitivity, specificity, 
positive predictive value, 
and negative predictive 
value were calculated.  
Clinical utility index was 
calculated and compared 
by bivariate analysis.

Median frequency of 
post stroke depression 
18%. 

Best scales for 
sensitivity and 
specificity were 
HDRS, PHQ-9, and 
MADRS.  Few studies 
were available for each 
of the screening tools.  
No scale was found as 
a sufficient substitute 
for diagnostic 
interview. 
For any depression/and 
major depression: 

PHQ-2: Sensitivity 
79%/79%, Specificity 
76%/76%, PPV 62%/
36%, NPV 88%/96%, 
Rule in utility poor/
poor, Rule out utility 
good/good 

PHQ-9: Sensitivity 
86%/86%, Specificity 
79%/79%, PPV 67%/
41%, NPV 92%/97%, 
Rule in utility fair/poor, 
Rule out utility good/
good 
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Table 2.  Synthesis Table
Evidence Based Practice Question (PICO):   For adult hospitalized stroke patients, does implementation of a 
depression screening protocol with PHQ-9 increase referral for treatment of mood disorder compared to current 
practice?

Level of 
Evidence 

Number 
of 
Studies

Summary of Findings Overall Quality

III 2 Prisnie, J., et al. (2016). Found that 
PHQ-2 and 9 screening was superior in 
sensitivity and specificity. 

Meader, N. et al. (2014).  No scale was 
found as a sufficient substitute for 
diagnostic interview.

C.  The analysis contained a small sample 
size. The sample recruited had an overall low 
elderly demographic and had low diagnosis of 
depression compared to the typical PSD 
prevalence of 30%.  The study was further 
limited by including patients who completed 
either the questionnaire packet or the 
structured interview.  Inclusion of TIA patients 
could contribute heterogeneity of subject 
group and may have lower prevalence of PSD 
compared to stroke patients. 

B.  Meta-analysis, assessed the content and 
criterion validity of screening tools.  Small 
selection of studies.  Substantial heterogeneity 
across scales used in the study.

IV 3 Fournier, L., et al. (2019) found about 
half of patients screening positive during 
admission had worsening PHQ scores 
and that half of patients who were 
prescribed an antidepressant had worse 
PHQ on follow-up. 

MacKenzie, H., et al. (2017) 
demonstrated that implementation of a 
standardized form for physicians to 
administer the PHQ-9 improves 
screening rates of PSD.  The form 
implemented was associated with a 
dramatic improvement in the rate of 
PSD screening and medical treatment. 

Karamchandani, R., et al. (2015) study 
proved that screening inpatients is 
feasible and was not associated with a 
statistically significant poor discharge/
day 7 outcome based on mRS scoring.

C.   Study did not have a control group, which 
could have been used to determine if there 
was significant statistical difference in PHQ 
scoring changes for patients placed on an 
antidepressant.  Timing of screening during 
hospitalization and follow-up were not 
standardized.  This study took PHQ-9 scores 
from admission and follow-up, demonstrating 
that it is important to screen at both times. 

B.  Between group comparisons were planned 
however statistical analyses were performed 
separately for pre and post intervention 
groups.  An odds ratio or statistical 
significance was not calculated after 
implementing the screening aid. 

B.  This study was limited in that it 
implemented a modified version of the PHQ-9 
that has not been validated in the stroke 
population.  Timing of screening was not 
performed at standard times.  In addition, 
mRS scores were also not collected at a 
standard period.  The Karamchandani et al. 
study demonstrates feasibility and a thorough 
action plan based on screening inpatients.
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Table 3. Force Field Analysis

Project Goal: 100% of eligible patients with a new diagnosis of ischemic stroke screened with PHQ-9 algorithm 
to improve adherence to stroke guidelines

CIFR Constructs Implementation Barriers Identified Implementation Facilitators Identified

Intervention 
Characteristics: 
Complexity

● Electronic Health Record tools 
such as PHQ-9 flowsheets and staff 
messaging for Behavioral Health 
Referrals were complex actions for 
individuals who are not 
technologically savvy.

● Nursing staff is very familiar 
with flowsheet documentation 
and how to make the PHQ-9 
more easily accessible. 

● Hands-on in-services have been 
helpful to show nurses the steps 
to use these tools.

Outer setting:  
Patient needs and 
resources

● Education and screening forms 
were required paper resources for 
the project. 

● A telephone is needed by patients 
who require Behavior Health 
Consults.

● Most patients have access to a 
telephone. 

● Assessed project folders weekly 
to ensure there were adequate 
patient resources.

Inner setting: 
Culture, 
Implementation 
Climate

● High turnover of nursing staff 
resulted in new nurses who 
required education on screening 
practices. 

● PSD screening prior to discharge 
was not a normal part of nursing 
process. 

● Frequent reminders of PSD 
screening as part of ischemic 
stroke care made the task 
second nature. 

● Nurses stepped up to teach new 
nursing staff, fostering a climate 
conducive to learning new 
processes.

Characteristics of 
Individuals: 
Knowledge and 
beliefs about 
intervention 

● Not all staff members familiar with 
the project. 

● Neurology viewed PSD as 
something that is not a priority. 

● Psychiatry was very interested 
in PSD and providing care to 
individuals who are considered 
high risk. 

● Disseminating evidence 
background of PSD promoted it 
as a priority concern. 

Process: 
Engaging and 
Executing

● Having less stroke champions than 
initially planned has resulted in 
less dissemination of PSD 
education and training than initially 
anticipated. 

● PHQ-9 screening, flowsheet entry, 
and communication with 
hospitalist providers was time-
intensive. 

● Education had to be done with 
social distancing practices in place.

● Chart audits and telephone calls 
with friendly reminders have 
been extremely helpful in 
promoting staff engagement and 
execution of steps for PSD 
screening.
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Appendix 1.  Staff Educational Booklet 
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