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Introduction  
Globally, around 55 million people are currently living with dementia or cognitive impairment and this number may increase to 152 million by 2050 according to proper estimation (Livingston et al.,2017;Zhou et al.,2023).Several long-term studies  cognitive skills severe enough to reduce a person's ability to perform everyday activitieshave been conducted to assess the impact of visual impairment on cognitive function. Zhou et al., 2023 findings revealed that vision and hearing impairments were independently as well as together linked to worse cognitive performance over time. About 110 full-text research and cognitive decline in older persons, of which 53 were cross-sectional papers were chosen for data extraction in a systematic evaluation of vision impairment studies, 43 were longitudinal, and 14 were case-control studies. Participants' ages ranged from 50 to 93.1 years old on average. 91 (83%) of this research claimed to have shown a connection between VI and cognitive decline (Davies‐Kershaw et al., 2018 ; Hajek et al., 2016 ; Hamedani et al., 2019 Lin et al., 2004 ; Luo et al., 2018 ; Nagarajan et al., 2022). but some studies conclude  that VI was not significantly associated with dementia and cognitive decline, a combination of both visual and hearing impairments was significantly associated with the risk of dementia (Brenowitz et al., 2018 ; Ihle et al., 2015 ; Michalowsky et al., 2019 ; Swenor et al., 2018).Although some earlier research has shown a link between visual impairment and cognitive decline, the majority of these investigations have been carried out in western populations
Dementia describes an overall decline in memory and other. It is characterized by the progressive and persistent deterioration of cognitive function. Affected patients often have memory loss and a partial or significant lack of insight into their deficits.  (Emmady & Tadi, 2022). Dementia has no known cure or medical treatment, and there is no known way to restore function to those who have it. Researchers have recently started to concentrate on preventing or slowing the onset of dementia in its preclinical phases (Livingston et al., 2017). 
It is crucial to understand how sensory loss affects older adults' performance on measures of cognition and how the evaluation of sensory impairments could inform the interpretation of cognitive test results and clinicians' recommendations for case management. This is because there is a high prevalence of age-related sensory loss, a strong link between sensory and cognitive functioning and a higher risk for dementia associated with sensory loss, (Dupuis et al, 2014). 
Loss of vision can have a significant impact on both your physical and emotional health. It can increase your risk of falling and lower your quality of life. Loneliness, social isolation, and thoughts of concern, anxiety, and dread have all been connected to vision loss. People with vision loss frequently experience depression. One in four persons with vision loss reported experiencing anxiety or sadness in a recent CDC survey. In comparison to those 65 and older, younger adults with visual loss had a nearly 5-fold increased chance of experiencing severe anxiety or depression, probably as a result of a lack of good coping or self-management abilities. Untreated anxiety can increase the risk of developing depression. Depression and anxiety should be examined in those with vision loss. Their quality of life will improve as rapidly as these issues are addressed (CDC, 2021). Furthermore, vision impairment has a significant impact on people and the world, according to a systematic review by (Demmin & Silverstein, 2020). They discovered that the prevalence of depression and anxiety is rising among those who are visually impaired. Additionally, data from community samples indicates that people with low vision and/or blindness are 1.6–2.8-times more likely to develop depression compared to those without vision impairment (Mayro et al., 2020;Zhang et al., 2013).
There haven't been any experimental studies up to now that have been explicitly concerned with employing cognitive tests to evaluate cognitive performance in people with visual impairment. The implementation of scales like the Mini-Mental State Examination (MMSE) and the Short Portable Mental Status Questionnaire (SPMSQ) has been an essential component of previous research in this field. It is important that no psychometric tests have been employed to assess cognitive impairment in this cohort. This gap in the literature highlights the need for additional research on the cognitive abilities and limitations encountered by people with visual impairment, using a wider variety of assessment techniques to acquire a more through picture of their cognitive functioning. The development and implementation of a psychometric test intended to evaluate blind people's cognitive ability forms the foundation of our theoretical framework. In the present study distinct scales are used to assess dementia, depression and cognitive impairment. After the initial assessment, an intervention is started. The test is then retaken and the remaining half of its items are used this time. This post-intervention phase attempts to look into how the intervention might affect dementia, depression, and cognitive impairment. 
The main goal of this study is to determine whether implementing this intervention results in any appreciable improvements in the levels of dementia, depression, and cognitive impairment that have been measured. With the aid of this research methodology, the present study examines the relationship that may exist between cognitive functioning, and the onset of dementia in blind people, providing insight into the success of the intervention in enhancing their overall cognitive function. 
Methodology 
Objective 
1. To examine the effect of visual impairment, blindness and cognitive decline in a Pakistani population. 
2. To examine whether the implementation of intervention yields any significant changes in the measured levels of cognitive impairment, depression, and dementia. 
3. To study the effect of psychometric properties of the Cognitive test 
4. To examine the effect of blindness on cognitive function, depression and dementia 
 
Study Design and Participants 
This study was a within-group, simple random 2-block design to investigate the effect of the cognitive intervention on cognitive performance in blind patients. Thirty blind patients who expressed an interest in participation in the study were recruited from government school of blind in Shamsabaad between November 2023 and December 2023.  They then undergo a standardized psychological assessment and were scheduled to undergo Cognitive test that are specially design for the blind. All participants met preserved general cognitive function (mini-mental state examination (MMSE) score of >24/30), and do not meet the diagnosis of dementia (according to the 10th International Statistical Classification of Diseases and Related) Health Problems (ICD-10).Other inclusion criteria were as follows: males and females with an average age of 30 years (range:18 to 60).In order to be included in the study, the participants had to be diagnosis of visual impairment and blind as evaluated by an eye specialist, primary school education (≥5 years), a Dementia severity rating scale (DSRS) = 2, and Beck depression Inventory. Exclusion criteria were that participant not be normal and younger than 18 years or older than 60, not have psychiatric disorders listed in the Diagnostic and Statistical Manual of Mental Disorders 5th edition (DSM-v), current pharmaceutical regiment, including cognitive enhancers or antidepressants, and any physical condition that could preclude regular attendance and full participation in the intervention program. The present study was approved by the ethics committee of Foundation University School of Science and Technology, Islamabad, Pakistan. All participants were fully informed regarding the study protocol and provided written informed consent. 
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Interventions 
As mentioned, the intervention covered a broad range of cognitive domains with tasks that involved reasoning, memory, visuospatial skills, and attention. The cognitive training program was developed by the Foundation University School of Science and Technology. The intervention was carried out at the Government Institute. The whole intervention comprised of a training session delivered once. The session included tasks that focused on cognitive domains. The cognitive training program covered the domains of memory (e.g., memorizing pictures and words, adapted from the word learning test and digit span test). Each task contained 3–5 different levels of difficulty, with 4 trials in each difficulty level. If a participant answered correctly in four or more trials, the difficulty level would be increased; conversely, if a participant answered incorrectly in more than two trials, the difficulty level in the next trial would be decreased. We modulated the task difficulty to maintain the degree of challenge and maximize participant performance. During the study, all participants did not receive cognitive enhancers. 
Cognitive assessment 
The study assessed cognition both at the baseline and after the intervention. Based on a survey of neuropsychological assessment, this study designed a cognitive test that examined memory, reasoning, visuospatial ability, attention, processing speed, and executive functioning. The individual tests are listed below. Global cognition was assessed via the MMSE (Folstein et al., 1975) and Cognitive test. The Cognitive test is further divided into 5 task such as Block design, Object assembly, pattern recognition, Labyrinth, Card arrangement. 
 MMSE  
The Mini Mental State Examination (MMSE) is a tool that is used to systematically and thoroughly assess mental status. It is an 11-question measure that tests five areas of cognitive function: orientation, registration, attention, calculation, recall, and language. The maximum score is 30. (Kurlowicz & Wallace, 1999) 
 
Scale Development 
The initial version of the scale administered to the participant in the present study is consist of 5 task , the whole test contain 72 item which is shown in the table. We started to identifying the key properties of Semantic memory by reviewing the literature and categorizing the characteristics typically measured for individual memories.
The Blind Cognitive Intelligence Test : Instructions, Item and Component Categories.
Instructions:
People vary a lot as to how they do the task. The following task item are about how you perform a task. Please consider each item and experimenter  indicate on a scoring sheet from 0 to 2 how much the individual score in task 
Component 1: Block design 1 
Task items [image: ]
Component 1: Block design 2 Task items   
Component 2: Pattern Recognitions Task item[image: ]
Component 3: Card Arrangement[image: ]
Task items
[image: ][image: ]

Component 4: Object Assembly
Task items
[image: ]

Component 5: Maze
Task items[image: ]
The theoretical model of a blind cognitive test was covered in this review.In a clinical environment, as well as during orientation and rehabilitation, the use of test instruments measuring intellectual functioning is crucial for providing appropriate assessment and management. The Weschler Scales, which include a Verbal part and a Performance part for abilities unrelated to culture, are the most widely used cognitive assessments. Unfortunately, there isn't a Weschler Scales version specifically for those with visual impairments. Vander Kolk (1977) employed verbal subtests of the Weschler Adult Intelligence Scale to measure cognitive performance in the blind. Additionally, Tobin and colleagues (2010) gave verbal intelligence tests only to a group of 85 adults and children with retinoblastoma. While nonverbal cognitive abilities are completely ignored, this strategy has been found insufficient. Other non-vision-required performance skill assessments, like the Ravens Tactual Progressive Matrices (Rich, Anderson, 1965) and D48 (Pichot, 1968), are no longer in use. The Cognitive Test for the Blind was standardized by Nelson, Dias, and Joyce (2002) and evaluates both verbal and nonverbal domains.Children under the age of fourteen are not eligible to use CBT; only those who are fourteen years of age and up eligible. The Blind Learning Aptitude Test was created by Newland (1979) for children who are visually impaired. It has a good level of validity and reliability when standardized on 961 youngsters who are educationally blind. But the data are too outdated to administer this test in modern times. Finally it became clear that tests were not and could no become widely available without further support for research and development. 
This study identified five components that are frequently studied and have robust effects in research on individual semantic memory: though Block design: orientation, ability to reproduce an haptic pattern, mental operations; analyzing, combining, comparing, deliberating, completing, discriminating, judging, criticizing and deciding, through Object assembly:  spatial visualization and analysis, simultaneous processing, visual- motor coordination, dexterity and nonverbal concept formation, through Card arrangement: reasoning ability, and performance relates to the ability to understand the precursors and consequences of events, measures working memory, concentration,  and planning abilities evaluating sense of direction the space, through Maze: the ability to make spatial cognitive maps, and planning, through Pattern recognition: assess  the ability to identify and understand visual patterns will be measures. We then develop the 20, 20 items of block design 1 & 2, 8 items of pattern Recognition, 10 item of card arrangement, 12 item of object assembly, and 2 items of maze. The 72 items were adapted from, or inspired by, concrete task used in studies addressing cognitive level  of individual who are blind , such as the block design firstly develop by  (Kohs, 1920),(Hutt, 1932), (David Wexler, 1939), research on card arrangement by (Alida Bolwer, 1917), (David Wexler, 1939),( Sylvain Tompkins and Daniel Horn, 1942), the object assembly firstly develop by (David Wexler, 1939),  (Carolina Cassar and Franco Lucchese, 2016), Ikeuchi and suehiro , Bader and Aehnelt, Richardson et al. (2004) and Carolina Cassar and Franco Lucchese (2016), studies on Maze (e.g Tolman and Charles Honzik, 1930), (David Wexler, 1939), (Carolina Cassar and Franco Lucchese, 2016) and pattern recognition (Theodoridis & Koutroumbas, 2009) then we develop a task .
Goal of this is to generate items reflecting the conceptual breadth of each of the five components. The final version of the BCIT is presented below.
Procedure
The 72 item BCIT was administered by performing each task in a lab . Each participant was first asked to fill in a consent form and answer demographic questions before preceding to answering the BCIT. The BCIT was the first of a series of task to be perform by the participants. The remaining half item of task were always presented after the Multi domain cognitive training.





  
Dementia Severity Rating Scale 
The  Dementia Severity Rating Scale is a 5-point scale used to characterize six domains of cognitive and functional performance applicable to Alzheimer disease and related dementias: Memory, Orientation, Judgment & Problem Solving, Community Affairs, Home & Hobbies, and Personal Care. The necessary information to make each rating is obtained through a semi structured interview of the patient and a reliable informant or collateral source.  

Beck Depression Inventory: 
The Beck Depression Inventory (BDI, BDI-II), created by Dr. Aaron T. Beck, it’s a 21-question multiple-choice self-report inventory, one of the most widely used instruments for measuring the severity of depression. Its development marked a shift among health care professionals, who had until then viewed depression from a psychodynamic perspective, instead of it being rooted in the patient’s own thoughts. 
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Pattern Recognitions:
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Card Arrangement
Pretests Card Arrangement.

1. Arrange in ascending order
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Post test Card Arrangement:

1. Arrange in descending order.

2. Arrange only even number.

3.Arrange two card that make Five.
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