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My name is Lily Jennings, and my student number is 2301151. This is my presentation for the Biological and Cognitive Neuroscience module.
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Slide 2 (TITLE)
Today I will be discussing and critically reviewing Liu et al.’s insightful article encompassing the pathophysiological mechanisms affecting resting-state brain networks and regions in first ever stroke patients.
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Slide 3 (Introduction)
So, to start off with a brief introduction, the aim of this study was to examine the common underlying mechanisms of memory impairment among stroke patients experiencing varying levels of memory decline (Liu et al., 2017). Liu et al (2017) acknowledged that post-stroke memory dysfunction (PMD) is among the most commonly reported cognitive impairments in stroke survivors and significantly affects an individual’s quality of life (Kamal Al-Qazzaz et al., 2014).
Liu et al identified a gap in the literature on this topic. This will be further discussed later in the presentation.
27 patients with PMD who experienced their first stroke were enrolled, along with 27 healthy controls matched by age, sex, and education (Liu et al., 2017).  Functional magnetic resonance imaging was used, in addition to a behavioural examination.
They discovered that the patients’ strokes impacted not solely the right hemisphere, which was where the stroke occurred, but also the left hemisphere.
They also highlight the significance of certain brain areas, such as the prefrontal cortex, in memory processing.
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This presentation aims to discuss the following, and provide critiques throughout:
An overview of the study, its aims, rationale, and hypotheses. The methodology will be addressed. The main findings of the study will be presented. The study’s implications will be discussed, concluding with a summary and primary critiques of the study.
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Generally, this article is about post-stroke memory impairment which occurs frequently.
More specifically, Liu et al displayed an interest in exploring the mechanisms behind PMD, the dorsal attention network (DAN), and the default mode network (DMN). This interest arose from existing research proposing the crucial role of these networks in cognition.
 As cited by Liu et al., Dacosta-Aguayo et al. (2014) highlight a gap in research of resting-state brain activity and connectivity conducted with stroke patients. Thus, Liu et al. (2017) wanted to add to the literature and address this gap by developing the current understanding of how DAN and DMN function with other brain regions, identifying the role of certain areas in PMD.
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Liu et al identified a specific gap in existing research. It was found that a consensus had not been reached on how PMD influences the DAN and the DMN. Which is how they came up with their research aims.
As previously referred to, their general aim was to investigate the common underlying mechanisms of memory impairment among stroke patients experiencing varying levels of memory decline. Their more specific aim was to explore how the functional organisation of the dorsal attention network (DAN) and the default mode network (DMN) changes dynamically in patients with PMD.
Although Liu et al. (2017) do not explicitly refer to a rationale of sorts, or the study’s implications, the clear benefits of studying this topic include – a further understanding of how post-stroke memory dysfunction affects certain areas in the brain, namely the interrelated networks DAN and DMN. This is important as a significant number of individuals suffer from strokes each year, King et al. (2020) highlight that in 2020, approximately 113,000 individuals experienced a stroke in the UK. Therefore, improving understanding of how stroke events affect the brain through cognitive impairments, such as post-stroke memory dysfunction, can have important implications for treatment, which in turn can lead to better survival rates (King et al., 2020).
Liu et al. (2017) do not mention a hypothesis. This could be an issue as they do not predict how they think the study’s results will turn out, which is a central component of empirical research. The study’s focus is purely exploratory of the influence of PMD on the DMN and the DAN, which could be argued that the study is unfocused or improperly designed (Henriquez-Roldan et al., 2025).
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Liu et al.’s sample consisted of 27 patients with PMD, along with a control group of 27 healthy participants, matched with the patients with PMD on age, sex, and educational level, for comparison. This would help reduce confounding variables. In addition, this sample is a reasonable size as a similar study by Su et al. (2015) used 30 patients and 30 controls. According to Lugtmeijer et al. (2021), small samples occur frequently when researching post-stroke memory dysfunction.
The inclusion criteria involved first-stroke sufferers who experienced incidence areas on the right hemisphere. It was critical for the patients with PMD to score lower than or equal to 24 on the mini mental state examination (MMSE) scale which tests general cognitive functioning. Liu et al. (2017) ensured the patients with PMD exhibited memory complaints. 
Exclusion criteria included presence of another disease that could potentially lead to memory impairment and history of severe auditory, visual or language impairment that could affect cognitive examination and a Beck depression score more than 13, which is a scale that assesses depression symptom severity. Garcia-Batista et al. (2018) demonstrate the reliability and validity of the Beck depression inventory. 
The control group participants had no memory complaints. Exclusion occurred if they had a current neurological or psychiatric disease and/or a mini mental state examination score more than 24. These participants also had no history of neurological or psychiatric disorders, and they did not regularly take any drugs associated with cognitive functioning. 
Also, all participants in both the patients with PMD group, and the control group were all right-handed.
Mackenzie & Brady (2004) highlight differences in cognitive function in right-handed stroke patients who experienced a right-hemisphere stroke. Which could be why Liu et al. (2017) chose to examine memory dysfunction in right-handed people exclusively.
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Liu et al (2017) used a variety of scales to measure multiple different things.
For instance, a mini mental state examination (MMSE) was used. Which was developed in 1975 by Folstein et al., and is a widely used, brief test of cognitive function impairment (Galea & Woodward, 2005). It includes questions about attention, recall, and language. Liu et al (2017) utilised the MMSE to measure general cognitive function. However, its effectiveness has been debated.
Naco (Nah-co) et al. (2013) argue that the MMSE is useful for evaluating post-stroke vascular dementia. On the other hand, Van Heugten et al. (2014) argue against the use of MMSE to assess cognitive function, as they highlight that the test lacks criterion validity, which refers to the ability of (or lack thereof) psychological measurements to predict future outcomes (Ashton, 2018). Tortora et al. (2025) indicate that MMSE can lead to a significant number of false positive results, particularly in the context of low prevalence of dementia, nevertheless, this finding illustrates that MMSE is not always accurate, and researchers should fully consider the use of this test.
Limited studies use the Weschler Memory Scale-Chinese Revision to explore cognitive function in individuals who have experienced a stroke, with some level of cognitive impairment. Zheng et al. (2021) use the WMS-CR to highlight the effect of traditional Chinese mind-body exercise on cognition. This is a widely researched area in China (Tao et al., 2017; Liu et al., 2019).
The Weschler Memory Scale was introduced in 1945 (Holdack & Drozdick, 2010). It enables the collection of detailed assessments of numerous aspects of cognitive functioning (Holdack & Drozdick, 2010). The scale is frequently used to assess individuals with suspected memory dysfunction or diagnosis of a neurological, psychiatric or developmental disorder (Holdack & Drozdick, 2010).
Wang et al. (2015) found support for the reliability and validity of the WMS- fourth version, Chinese revision, specifically the adult battery, suggesting that it is applicable in Chinese adults.
Therefore, it appears that the Wechsler Memory Scale Chinese Revision appears to be appropriate and reliable for use to measure memory function (Liu et al., 2017). However, Liu et al (2017) do not mention whether the same battery was used. This information could be inferred as their sample consists of adults, but without specificity, this could be a potential issue for future studies looking to replicate.
Also, Liu et al used the national institutes of health stroke scale to assess patients with PMD’s clinical severity and the modified Barthel scale was utilised to measure activity of daily living. The Barthel scale scores an individual’s ability to care for themself, measuring the patient’s daily functioning, activities of daily living, and mobility (Kancir & Korsgaard, 2010).
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Liu et al. (2017) utilise independent component analysis (ICA) to investigate the DMN and the DAN in patients with PMD.
ICA is a widely used and standard technique used in functional neuroscience data analysis (Aljobouri, 2023).
Probabilistic ICA was used to identify each participants’ resting-state brain activity.
Liu et al. (2017) isolated the DMN and the DAN. Then, they compared these interrelated networks between patients with PMD and healthy controls, to determine where connectivity was higher or lower. 
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Each patient was assessed at a different point in time, for instance, all within 12 months of stroke (Liu et al., 2017). This could potentially limit the study's effectiveness as it has been noted that some individuals' cognitive ability changes following stroke (O'Sullivan et al., 2011). 
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Liu et al. (2017) found that in comparison to healthy controls, patients with PMD showed significant general cognitive impairment (MMSE), in addition to memory function (WMS-CR). 
Using previous research, Liu et al. (2017) posited that the DMN consisted of (certain brain areas) of medial prefrontal, anterior cingulate, bilateral parietal, and precuneus (Pcu)/posterior cingulate cortices (PCC). Whereas the DAN consisted (of other brain regions) bilaterally of the intraparietal, precentral, and superior frontal sulci and ventral precentral gyri and middle frontal gyrus.
Increased functional connectivity between the DMN and various brain regions was found, including the left superior temporal gyri. (The bilateral posterior cingulate cortices/precuneus and bilateral cingulate, left precentral, left inferior/middle frontal and left superior temporal gyri.) However, decreased functional connectivity was found between the DMN and regions including the right inferior parietal lobule. 
Dacosta-Aguayo et al. (2014) found that stroke patients had increased DMN activity in the left precuneus and the left anterior cingulate gyrus. This differs from Liu et al.’s (2017) findings, thus Dacosta-Aguayo et al.’s (2014) study cannot be utilised as support for Liu et al. (2017). 
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No significant functional connectivity differences were found between the DAN and cortical areas between the patients with PMD and the control group (Liu et al., 2017). Conversely, functional connectivity between the DAN and certain brain regions (left precentral, left inferior frontal, right inferior/middle frontal, and right inferior parietal gyri and right insula was significantly increased in the control group in comparison with the patients with PMD group) (Liu et al., 2017).
Liu et al. (2017) utilised regression analysis to examine associations. A positive association was found between memory performance (WMS-CR score) and stronger connectivity between brain areas and the DMN. Whereas, stronger DMN connectivity with certain brain regions was linked to worse memory scores. Changes in DMN connectivity was related to changes in memory ability. Stronger DAN connectivity with specific brain regions was associated with better memory scores. No negative significant associations were found between the DAN and the WMS-CR scores.
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Liu et al. (2017) highlight that memory impairment after stroke is a network-level problem, not just concerning a specific region.
Although this study has produced some insights into functional connectivity in patients with PMD, it has some implications.
For instance, Liu et al. (2017) noted that the sample was limited – only patients with right-hemisphere stroke were involved, and all within 12 months of stroke onset, thus the results may be inapplicable to left-hemisphere strokes or to longer-term recovery phases.
Also, Liu et al. (2017) addressed that some of the patients with PMD had other issues, such as dysphagia (swallowing problems) which could confound connectivity changes (Hsieh et al., 2021).
Due to the fact that this study only measures functional connectivity at only one time point. A longitudinal study would allow for a more comprehensive understanding of how network connectivity changes over the course of stroke recovery.
Future research should take these points into consideration and should produce studies that include a larger sample including both patients with right-hemisphere strokes and those with left-hemisphere strokes. Consideration of other health issues would also be beneficial, in addition to the adoption of a longitudinal study design to investigate the recovery journey of stroke.
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