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Abstract

Previous research has revealed similarities in the neuropathology, clinical presentation, and risk 

factors between persons with Alzheimer’s disease from the general population (GP-AD) and those 

with Down syndrome (DS-AD). Less is known, however, about the extent of similarities and 

differences in the cognitive profiles of these two populations. Fifty-one moderate-to-severely 

demented GP-AD and 59 DS-AD individuals participated in this study which compared the 

cognitive profiles of these two populations on the Severe Impairment Battery (SIB), controlling for 

gender as well as level of functional ability using a modified version of the Bristol Activities of 

Daily Living Scale. Overall, the neuropsychological profiles of the higher-functioning individuals 

within the DS-AD and advanced GP-AD groups, as represented by mean difference scores on the 

SIB as a whole and across the nine separate cognitive domains, were very similar to one another 

after adjusting for gender and functional impairment. To our knowledge, this is the first study to 

directly compare the cognitive profiles of these two populations on the SIB. Findings suggest that 

the underlying dementia in GP-AD and DS-AD may have corresponding and parallel effects on 

cognition.
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By the time individuals with Down syndrome (DS) reach age 40, the neuropathological 

changes of Alzheimer’s disease (AD), including extra-cellular β-amyloid neuritic plaques, 

intra-neural neurofibrillary tau tangles, β-amyloid deposition within vascular wall, 

inflammation, and oxidative damage, are present. These changes closely resemble those 
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found in both sporadic and early onset AD within the general population.1 In addition to 

almost identical neuropathology, dementia in individuals with DS (DS-AD) and in the 

general population (GP-AD) share a common set of risk factors, the most important of 

which is advancing age.2 The average prevalence of DS-AD is about 15% at age 45 versus 

12% in GP-AD at age 65. Thereafter the rate of dementia doubles with each 5-year interval 

in both groups.2 Additional risk factors common to both groups include 

hypercholesterolemia, estrogen deficiency, reduced cerebral reserve, and the presence of 

multiple medical problems.3 Patients with AD in both at-risk groups show a history of 

slowly progressive cognitive decline, typically involving problems in recent memory as well 

as one or more other cognitive domains, such as orientation, language, attention, visuospatial 

abilities, and executive functioning.

Although the first and most noticeable symptom in 9 out of 10 individuals who develop GP-

AD, difficulties with recent episodic memory may or may not be the initial symptom of 

dementia in DS-AD.3,4 Some have argued that executive dysfunction, including problems 

with planning, attention, and articulation, and other frontal lobe symptoms, including apathy, 

depression, indifference, and uncooperativeness, are the earliest manifestations of DS-AD.5,6 

Others emphasize memory problems over frontal lobe symptoms.3 In addition to cognitive 

deficits, individuals with DS-AD and GP-AD may experience progressive behavior and 

personality changes, especially apathy, irritability, agitation, anxiety, and sleep-related 

disturbances.7 In both populations, these cognitive and behavioral deficits represent a 

significant change from the individual’s premorbid level of functioning and interfere with 

his/her social and occupational responsibilities.

Despite commonalities between DS-AD and GP-AD in neuropathology, risk factors, and 

clinical presentation, the lack of appropriate tests and acceptable cutoff scores to identify 

dementia-related cognitive impairment in DS make it more difficult to diagnose AD in this 

than the general population. Commonly used instruments for assessing the 

neuropsychological functioning of individuals within the general population, such as the 

Mini-Mental State Examination (MMSE) 8 and the Alzheimer’s Disease Assessment Scale 

(ADAS-Cog) 9 cannot be directly applied to persons with DS due to their underlying 

intellectual disability. Designed to evaluate cognition in individuals with at least “average” 

levels of intelligence, these instruments typically produce “floor effects” in persons with DS. 

For example, Deb and Braganza found that almost half (i.e., 45%) of 62 adults with DS age 

35–72 could not complete the MMSE.10 Of the tests available to assess the cognitive 

functioning in individuals with DS, such as the Cambridge Examination for Mental 

Disorders of Older People with Down Syndrome and Others with Intellectual Disabilities 

(CAMDEX-DS),11 Vineland Adaptive Behavior Scales (VABS),12 Brief Praxis Test (BPT),
13 Down’s Syndrome Mental Status Examination (DSMSE),14 and the Severe Impairment 

Battery (SIB),15 only the SIB has been used to evaluate cognition in GP-AD. To our 

knowledge, no studies have directly compared the SIB total scores or cognitive profiles in 

these two populations.

The SIB was specifically developed to evaluate the cognitive functioning of moderate to 

severely impaired patients across domains typically assessed by standard psychometric 

batteries such as the ADAS-cog.15, 16 Unlike the ADAS-cog, which cannot be completed by 
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patients with advanced dementia, the SIB is still able to gather useful information about the 

cognitive functioning of individuals who are typically considered “untestable” with standard 

psychometric tools. The SIB consists of 51 one-step questions and commands assessing nine 

domains: Social Interaction, Orientation, Visuospatial Ability, Constructional Ability, 

Language, Memory, Attention, Orientation to Name, and Praxis. Although the items are 

presented verbally, nonverbal responses are scorable, and many of the questions can be 

repeated and accompanied by gestural cues to facilitate comprehension. The SIB is scored 

from 0 to 100 points, with higher scores indicating less impairment. Although the 51-item 

SIB is relatively brief, taking only 20–30 minutes to administer, shorter versions of 26 (SIB-

S) and 8 items have been developed to increase efficiency for clinical use.17,18 In general, 

research has shown that the SIB is most useful for assessing the cognitive functioning of 

moderately to severely impaired GP-AD individuals with MMSE scores of 12 or lower.19

The primary goal of this study was to compare the neuropsychological profiles of advanced 

GP-AD and DS-AD patients using the SIB. Identifying a way to equate participants from the 

two groups was essential because of differences in chronological age, level of education, and 

premorbid intelligence. Despite these differences, we expected that participants from the two 

groups would likely be comparable in level of everyday functioning as measured by scores 

on a modified version of the Bristol Activities of Daily Living Scale (BADLS).20 More than 

simply examining mean differences in composite total scores, we were interested in 

determining whether the two groups differed in their cognitive strengths and weaknesses. 

Given the similarities between AD in older adults from the general population and in 

persons with DS,2, 3 we assumed that the GP-AD and DS-AD groups would show 

comparable scores across the nine cognitive domains assessed by the SIB when matched on 

level of functional disability.

A secondary goal was to examine any differences in the language abilities of the two groups. 

As loss of language abilities in late-stage AD has a profound effect on the individual’s 

ability to communicate his/her needs and participate in customary relationships with family 

members and caregivers, the SIB places a special emphasis on assessing language, with half 

of the sub-items (i.e., 24 of the 51) tapping this cognitive domain. These items cover a broad 

range of linguistic functions, including reading and writing, word-finding or verbal fluency, 

object-naming ability, repetition, and verbal comprehension. 15, 16 Given the centrality of 

language in the functioning of persons with dementia and the SIB,21–23 we thought it 

worthwhile to examine any differences between the GP-AD and DS-AD groups in the 

various aspects of language assessed as well as the total domain score.

METHODS

Participants

One-hundred-and-ten adults participated in this study, comprising 59 individuals with DS-

AD and 51 patients with advanced GP-AD. All subjects were recruited from the Alzheimer’s 

Disease Research Center (ADRC) at the University of California, Irvine (UCI) between 

September 2005 and May 2014. A comprehensive clinical evaluation was carried out on 

each individual that included a detailed medical history, neurological examination, and 

neuropsychological assessment. A study partner or knowledgeable informant who lived or 

Dick et al. Page 3

Alzheimer Dis Assoc Disord. Author manuscript; available in PMC 2018 March 20.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



had frequent face-to-face contact with the participant provided information about the 

individual’s functional abilities, current affective state, and behavioral symptoms via a 

standardized clinical interview. Typically, the informant for GP-AD participants was a 

spouse or a knowledgeable family member. For individuals with DS-AD, the informant was 

a family member or the primary paid caregiver at a residential facility. Exclusionary criteria 

included neuroimaging evidence of stroke, subcortical vascular disease, space occupying 

lesion, traumatic brain injury, or normal pressure hydrocephalus. Other exclusionary criteria 

were a history of alcohol/substance abuse, significant head injury, and established major 

neurological or psychiatric disorders other than those related to dementia. Potential subjects 

were also excluded if physical limitations or major sensory deficits in vision and hearing 

impaired the individual’s ability to complete the neuropsychological evaluation. Two teams 

of professionals representing the fields of neurology, neuropsychology, and nursing at the 

UCI ADRC diagnosed each participant according to the NINCDS-ADRDA clinical criteria 

for either probable or possible AD based on a consensus of their expert opinions.24 

Depression as a cause of cognitive impairment in both groups was excluded based on 

clinical judgment and scores of ≥ 4 on the 9-item DSM-IV Structured Clinical Interview for 

Depression (SCID-I).25

A majority, that is 40 (78%) of the 51 GP-AD participants had completed the median of 4 or 

more (range 1–14) annual reassessments in the UCI ADRC prior to being administered the 

SIB. These participants demonstrated significant deficits in memory and two or more other 

cognitive domains with compromised activities of daily living as indicated by impaired 

scores on the Functional Activities Questionnaire (FAQ) 26 and the BADLS. Additionally, 

all GP-AD patients scored either at or below 13 out of 30 points on the MMSE and had a 

global Clinical Dementia Rating (CDR) 27 scale score of 2 or 3, suggesting a moderate-to-

severe dementia when the SIB was first administered.

The diagnosis of dementia was established for the 59 DS-AD individuals according to DSM-

IV criteria using information gathered directly from the participants as well as their 

informants. The performance-based measures administered to the DS participants included 

the SIB,15 BPT,13 and DSMSE.14 The informant-based measures were the Dementia 

Questionnaire for Mentally Retarded Persons (DMR),28 VABS,12 and BADLS.20 Scores on 

the SIB were not used in determining the diagnosis of dementia in either GP-AD or DS-AD 

participants.

The protocol and informed consent forms used with the GP-AD and DS-AD subjects were 

approved by independent ethics committees in the Institutional Review Board (IRB) at UCI.

Separation of the Participants into ‘High’ and ‘Low’ Functioning Strata

While DS-AD and GP-AD participants differed sharply from one another in terms of 

multiple variables (e.g., chronological age, age at onset of dementia, premorbid intelligence, 

and overall level of development in social, cognitive, and functional skills), they could be 

matched in terms of current functional abilities using a modified version of the BADLS. 

Briefly, on the standard BADLS, a knowledgable informant rates the participant’s level of 

functioning during the past two weeks on 20 items that assess a variety of basic (e.g., eating, 

dressing, grooming, and toileting) and instrumental (e.g., shopping, meal preparation, using 
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the telephone, and driving) activities of daily living (ADLs) as well as a small number of 

complex cognitive/social functions (e.g., orientation to time, spatial orientation, and 

communication skills) on a four-point scale from normal to totally dependent. The total 

score ranges from 0 (i.e., completely independent) to 60 points (i.e., completely dependent). 

Bucks et al. demonstrated that the BADLS has good validity and reliability, with total scores 

of 0 to 3 typical of most healthy older adults.20

While GP-AD participants were able to perform all activities assessed by the BADLS prior 

to dementia onset, the same would not be true of those with DS-AD who had never acquired 

certain higher-level instrumental skills. Consequently, to better equate the DS-AD and GP-

AD participants on current functional abilities, we chose to eliminate those BADLS items 

that individuals with DS may never have been able to perform. The resulting “modified” 

version of the BADLS, henceforth referred to as the mBADLS, included the following 14 

items: eating, drinking, dressing, personal hygiene/grooming, teeth cleaning, bathing/

showering, toileting, transfer, mobility, housework/gardening, games/hobbies, 

communication, orientation to time, and orientation to place. Eliminating the instrumental 

ADLs reduced the total score from 60 to 42 points, with higher scores indicating more 

functional dependency. The average mBADLS total score for the combined DS-AD and GP-

AD groups was 28.9 (SD = 9.8) points with a median score of 28. Using this information, 

the two groups were each subsequently separated into “high” and “low” functioning strata, 

above and below the median of 28 points, respectively, creating four subgroups.

Data Analyses

Preliminary examination of the SIB scores among the four subgroups revealed that the low-

functioning DS-AD participants were markedly different from the other three groups, with a 

majority being essentially “untestable” (i.e., scoring 0 on the SIB). Hence, the resulting 

mean total SIB score of the low-functioning DS-AD participants fell at 28.5 (range 0.0 – 

51.0) out of a possible 100 points, as compared to 62.0 (range 34.5 – 70.5) in the low-

functioning GP-AD patients. Mean total SIB scores of the high-functioning DS-AD and GP-

AD participants, however, were comparatively close, falling at 76.0 (range 57.0 – 88.0) and 

71.0 (range 65 – 82.5) points, respectively. In addition to being more cognitively impaired, a 

majority of the low-functioning DS-AD participants were also highly dependent on 

caregivers for even the most basic ADLs, as shown by a mean mBADLS score of 37.8 (SD = 

9.3) out of 42 points. As the low-functioning DS-AD participants were noticeably more 

cognitively and functionally impaired than those in the other three subgroups, we decided to 

limit this study to the high-functioning DS-AD and GP-AD individuals.

To accomplish our primary goal of effectively comparing the DS-AD and GP-AD 

neuropsychological profiles on the SIB, adjustments were made for gender as well as for 

differences in functional ability with the mBADLS. Gender differences have been reported 

in the DS population, with females having better cognitive abilities and more developed 

speech, as well as less challenging behavior than males.29 To examine differences on the 

SIB as a whole and its subscales, linear models were fit for the regression of the total SIB 

score and scores on each of the nine cognitive domains on indicators of the group (DS-AD 

vs GP-AD), gender, and the mBADLS score. Finally, the association between the SIB and 
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mBADLS total scores in the two high-functioning groups was examined using regression 

equations and R-squared statistics.

RESULTS

Demographics of the 48 DS-AD and 20 GP-AD high-functioning participants (i.e., with a 

mBADLS score below the median of 28 points) are shown in Table 1. The two group 

differed in age by approximately 20 years, with GP-AD participants being older, as well in 

gender, with more female GP-AD (60%) than DS-AD (45.8%) participants. Ethnic 

backgrounds of participants were very similar across groups, with 85% being white. Most 

importantly, DS-AD and GP-AD participants were alike in terms of their current functional 

abilities, with nearly identical mBADLS scores of 21.92 (SD = 4.24) points for DS-AD and 

21.95 (SD = 3.75) for GP-AD participants. DS-AD and GP-AD participants did not differ in 

regard to a clinical diagnosis of depression.

Comparison of the Neuropsychological Profiles

Analyses revealed that the neuropsychological profiles of the DS-AD and GP-AD 

participants were highly similar, as illustrated graphically in a forest plot (Figure 1) and 

shown by the data (Table 2). No differences in mean scores emerged between the GP-AD 

and the DS-AD groups on the SIB as a whole as well as on all nine cognitive subscales after 

adjusting for mBADLS and gender. The size of the difference in scores between the two 

groups on all of the major measures from the SIB were generally less than a single digit, 

with small standard errors and very narrow 95% confidence intervals. The only statistically 

significant difference between the DS-AD and GP-AD groups occurred in the secondary 

analysis performed on the SIB language items. As illustrated in Figure 1, the GP-AD 

patients had higher reading and writing scores than the DS-AD participants (i.e., estimated 

mean difference score = −2.28; 95% CI = −3.69, −0.87; p ≤ 0.002). The groups, however, 

scored similarly on the SIB measures of verbal comprehension, fluency or word-finding 

ability, and object naming as well as on the language domain as a whole.

Mean differences between the two groups estimated with and without adjustment for 

mBADLS scores and gender are shown in Table 3. While the mean differences were 

approximately the same with and without adjustment, the 95% confidence intervals after 

adjustment were on average 10% narrower. This finding suggests that the mBADLS score 

served the important role of a precision variable in the comparison between groups, a 

function that can be exploited fruitfully in the design and analysis of future studies 

comparing these two populations.

An exploratory factor analysis was carried out to examine the similarity between the SIB 

factor structure in these two groups. Principal components analysis was performed for each 

group separately on scores from the items in the nine SIB cognitive domains. Principal 

components were derived by singular-value decomposition for its known numerical stability 
30 and all analyses were completed in the graphical and programming environment R.31 The 

standard deviation, proportion of total variation, and cumulative proportion of total variation 

were examined for each factor. In the DS-AD group, the first factor (PC1) had a standard 

deviation of 11.26 points and was associated with 89.5% of the total variation. Factors PC2 
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and PC3 were associated with smaller standard deviations of 2.26 and 1.99 points, 

respectively, and only 4% and 3% of the variation. Nevertheless, the first three factors 

together accounted for a cumulative proportion of 95.8% of total variation. In the GP-AD 

group, the first factor (PC1) had a standard deviation of 6.47 points and was associated with 

64.9% of the total variation. PC2 and PC3 had standard deviations of 3.33 and 2.48 points, 

respectively, and were associated with 17% and 10% of the variance. Overall, in this group, 

the first three factors accounted for a cumulative proportion of 91.6% of the total variation.

Factor loadings for the first three principal components are shown in Table 4 for the two 

groups. The individual loadings in each factor were used to assign weights to individual SIB 

items. Interpretation of the factors depends upon the relative loadings of the items and is 

based on the weights received by different items within a factor and on whether clusters of 

items appear with the same or opposite sign. A pair of items with the same sign will enter a 

factor like a mixture of these two components, while a pair of items with opposite signs will 

enter like a contrast or net difference between components. As expected, factor PC1 was 

heavily weighted in both the GP-AD and DS-AD groups primarily on the SIB language 

items. Examining factor PC2 in the DS-AD group, the praxis items received the heaviest 

weight but the factor may be interpreted as a contrast between performance on the praxis 

plus memory and visuospatial ability versus language and construction items. As PC2 was 

associated with so little variation in the DS-AD group, any associations should be 

interpreted with great caution. In comparison, factor PC2 in the GP-AD group was 

associated with a reasonable portion of variation and involved an equally weighted mixture 

of performance on praxis plus memory and visuospatial ability items. While the praxis items 

received the heaviest weight in factor PC3 for the GP-AD group, this factor could also be 

interpreted as a contrast or difference between performance on praxis versus memory.

Finally, using linear regression and R-squared statistics (Figure 2), we found that higher 

mBADLS scores in both groups were associated with lower SIB scores, indicating that 

individuals with more disability and greater dependence on caregivers demonstrated lower 

cognitive functioning. Overall, each 1-point increase in the mBADLS was associated with a 

2.91-point (CI −3.83, −1.99) decrease in the total SIB score (p < 0.001). The overall R-

squared statistic was 38.9%.

DISCUSSION

The most important finding of the present study was that neuropsychological profiles of the 

DS-AD and GP-AD groups, as represented by mean difference scores on each of the nine 

SIB cognitive domains as well as the SIB as a whole, were very similar to one another after 

adjusting for gender and level of functional ability. The exploratory factor analysis 

confirmed the importance of (1) language items in differentiating among participants in both 

groups, and (2) the four domains of language, praxis, memory, and visuospatial ability in 

distinguishing participants within each group, although somewhat differently for the two 

groups. These findings reinforce the similarities seen between these two at-risk groups in 

other areas (e.g., risk factors, clinical presentation, and neuropathology) and additionally 

suggest that AD was impacting the brains of individuals with DS and non-learning disabled 

older adults in a comparable fashion.
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Besides being the first study, to our knowledge, that directly compares the 

neuropsychological profiles of DS-AD and GP-AD participants on the SIB, this research has 

a number of strengths. Significant strengths include using well-described subjects with 

longitudinal follow-ups, employing a well-researched, reliable, and valid measure of 

cognitive abilities, and equating the DS-AD and GP-AD groups on level of functional 

abilities. First, all participants had undergone a comprehensive evaluation at the UCI ADRC 

and a majority of the GP-AD patients had completed a median of four annual evaluations 

prior to being administered the SIB. Secondly, use of the SIB to accurately assess the 

cognitive functioning of DS-AD and GP-AD participants is a strength given that this 

instrument has become the FDA approved “gold standard” for measuring treatment effects in 

clinical trials with patients with moderate-to-severe AD.32–34 Thirdly, equating the DS-AD 

and GP-AD groups on basic functional abilities with the mBADLS ensured that results of 

this study would not be skewed by the fact that many of the DS-AD participants were never 

capable of performing the instrumental ADLs in the full BADLs. Notably, the significant 

association found between SIB and mBADLS total scores indicates that the mBADLS could 

be successfully used as a matching variable in future comparative studies of these two 

clinical populations.

The absence of prior studies comparing the cognitive profiles of DS-AD and GP-AD 

participants on the SIB is not surprising given the obvious differences between these two 

groups. Indeed, some might argue that comparing DS-AD to GP-AD individuals is similar to 

comparing “apples to oranges” as the two groups differ sharply from one another on age, 

dementia onset, premorbid intelligence, and level of development. Our results, however, 

demonstrate otherwise, showing that meaningful knowledge about cognition, like 

neuropathology, risk factors, and clinical presentation, in AD can be gained by exploring 

similarities and differences between affected individuals with DS and those from the general 

population. Additionally, it could be argued that the neuropsychological instruments (e.g., 

ADAS-Cog and MMSE) commonly used to assess the cognitive functioning of GP-AD 

patients would likely produce a “floor effect” in DS-AD individuals, and those instruments 

(e.g., CAMDEX-DS, VABs, BPT, and DSMSE) used to assess the mental abilities of 

individuals with DS would result in a “ceiling effect” when administered to many patients 

with AD from the general population. This argument, however, would only be valid if 

comparing the cognitive profiles of mildly impaired GP-AD patients to those of DS-AD 

individuals. When GP-AD individuals have advanced into the moderate-to-severe stages of 

dementia, as in the present study, their cognitive profiles as assessed by the SIB can be 

meaningfully compared to those of persons with DS-AD.

Two potential limitations of this study were the absence of (1) a comparison group of DS 

participants without AD, and (2) measures of executive functioning on the SIB. More 

specifically, we are unable to address whether the SIB profile of DS-AD participants would 

differ from that of DS individuals without dementia. Future studies should address whether 

the common pattern of SIB subdomain scores seen in the DS-AD and GP-AD groups 

generalizes to all DS individuals or is limited to only those with AD pathology.

Typically in late-onset AD, the medial temporal lobe is the first area of the brain affected, 

causing profound deficits in recent episodic memory. As the disease gradually spreads to the 

Dick et al. Page 8

Alzheimer Dis Assoc Disord. Author manuscript; available in PMC 2018 March 20.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



frontal and parietal lobes, deficits appear in other cognitive abilities, including reasoning, 

planning, attention, and working memory as well as language, spatial orientation, and 

visuospatial functioning. While many of these cognitive deficits are also seen in persons 

with DS, some investigators have argued that executive dysfunction, such as problems with 

planning, attention, articulation, reasoning, and mental flexibility, are the earliest 

manifestation of AD in this high-risk group. 5–7 Unfortunately, as executive functioning is 

not one of the nine cognitive domains assessed by the SIB, we were unable to determine if 

the DS-AD and GP-AD groups differed along this particular dimension. The absence of 

measures of executive functioning in the SIB is understandable as many AD patients will 

have bottomed out on traditional measures of executive skills, such as the Trail Making Tests 

and the Wisconsin Card Sorting Task, by the time they reach the moderate stage of 

dementia.35

In conclusion, this study adds to the literature on the similarities between AD in individuals 

with DS and in the general population by showing that their neuropsychological profiles, as 

measured using the SIB, follow a similar pattern. Additionally, recognizing a common 

pattern of cognitive strengths and weaknesses in these two at-risk groups increases 

appreciation for how AD compromises the ability of these individuals to relate to others and 

function in their daily lives.
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Figure 1. The forest plot
Estimated adjusted mean differences between the DS−AD minus GP−AD cohorts on the 

Severe Impairment Battery

Legend: Estimated mean differences between the DS-AD and the GP-AD cohorts on the 

Severe Impairment Battery. Mean differences were calculated for the total score (TS) and 

each cognitive domain score separately, including domains associated with specific language 

items. Error bars are for the 95% confidence intervals, and the box size was drawn 

proportional to the standard error. All differences were adjusted for scores on the modified 

BADLS. Mean differences were not significantly different from zero with the one exception 

being the read/write items in the language domain, where the GP-AD cohort scored higher 

than did the DS-AD cohort.
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Figure 2. Regression lines
Linear regression of total SIB score based on the modified BADLS score.

A scatterplot was drawn for total SIB score (SIB-TS) versus the modified BADLS 

(mBADLS) score, and a linear regression of SIB-TS was based on mBADLS for each 

cohort, separately. The regression equations were reported with the respective r-squared 

statistic, while the shaded regions were bound by the 95% confidence bands. The association 

was similar across cohorts. Above average scores on the mBADLS were associated with 

below average scores on the SIB, while the association accounted for 40% to 50% of the 

overall variation among participants on the SIB.
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TABLE 1

Demographics for the Higher-Functioning GP-AD and DS-AD Groups

GP-AD DS-AD

N 20 48

Gender (M/F) 8/12 26/22

Mean SD Mean SD

Age (yrs.) 72.42 8.97 51.11 6.71

mBADLS Score 21.95 3.75 21.92 4.24

Race Number % Number %

 Caucasian 17 85.0 41 85.4

 Hispanic 0 0 4 8.3

 Native American 0 0 1 2.1

 Asian/Pacific Islander 1 5.0 2 4.2

 African-American 2 10.0 0 0

Abbreviations: M/F, male/female; GP-AD, individuals from the general population with Alzheimer’s disease; DS-AD, persons with Down 
syndrome and Alzheimer’s disease; mBADLS, modified Bristol Activities of Daily Living Scale.
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