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Conclusions: AD prevalence declined from 2007 to 2010, and its associated factors (stroke, diabetes, hyperlipidemia) require clini-
cal studies to determine whether preventive programs aimed at reducing these risk factors might reduce the burden of AD among 
the elderly. 

Results: AD prevalence declined by 9.4%, from 6.4% in 2007 to 5.8% in 2010. Further, in both years, prevalence was higher among 
females than males, and was slightly higher among Asian/Pacific Islanders (AP) compared to other ethnic groups. Significant factors 
associated with AD in both years included: stroke (OR = 1.74 in 2007 and OR = 1.46 in 2010), diabetes mellitus (OR = 1.08 and OR 
= 1.15) and depression (OR = 1.66 and OR = 1.51). Further, hyperlipidemia (OR = 1.13) was related to AD only in 2010. The hospital 
cost for AD in 2007 was $151,280 per patient, and it declined to $140,580 in 2010. The cost in both years was higher (p < .001) for 
Asian/Pacific Islanders compared to other ethnic groups and higher for males compared to females. 

Methods: California Hospital Discharge Data files (HDDS) for 2007 and 2010 patients (aged 60+ years) were examined with a di-
agnosis of Alzheimer disease (ICD-9 code 331.0). Patients diagnosed with AD comprised 14,423 of 212,284 in 2007 and 11,133 of 
181,674 in 2010; female 59% and 58% respectively, with a mean age of 84 in both years.

Objective: We examined variations in the prevalence of Alzheimer disease (AD), associated factors, and hospital cost among Califor-
nia patients over time (2007 and 2010) by ethnicity and gender.

Background

Alzheimer disease (AD) currently affects approximately 5.4 million American elderly (ages 50 years and older), and it is the 6th lead-
ing cause of death among them. By 2050, the AD population is expected to increase by another 1 million per year. AD covers 80% - 90% 
of dementia and it includes loss of memory, loss of language skills, and skills related to problem solving and self-management. AD is a 
multifactorial disease, without a known single causal factor. AD is reported in all social classes, ethnic groups, and is reportedly higher 
among females than males [1-8]. 

Previous research has pointed to a number of factors that might elevate the risk of AD. These factors include family history, head injury, 
limited education, and older age [9-12]. In addition, recent studies have also pointed to significant associations between AD and various 
cardiovascular factors including hypertension [13,14], diabetes mellitus [15-18], high cholesterol [19,20], chronic heart disease [21,22], 
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heart failure [23-25], atrial fibrillation [26-28], chronic kidney disease [29,30], stroke [31,32], depression [33-35] and obesity [36,37]. 
While these findings are robust, their variation by ethnicity and gender remains largely unknown. Thus, this paper examines patients data 
regarding changes in AD prevalence, associated factors, and hospital costs by ethnicity and gender. 

Method

Sample 

We obtained discharged patient files from the California’s Office of State Planning and Development (OSHPD) on elderly (aged 60+ 
years, for years 2007 and 2010) with a diagnosis of Alzheimer (ICD-9 codes 331.0). The AD patients sample in 2007 included 14,423 from 
a total of 212,284 patients. The 2010 sample had 11,133 AD patients from a total of 181,674 patients with a mean age of 84 in both years. 
Included in the AD sample were 59% and 58% females each time. We collected patients’ demographics, number of hospital admissions, 
days in hospital, charges/costs ($) for each discharge, all secondary diagnoses (summed as co-morbidities). We computed two indices 
of co-morbidities: (i) an index composed of a simple count of all secondary diagnoses that were identified by ICD-9-CM codes for each 
patient, and (ii) a Charlson Index of co-morbidity severity 38 whereby higher index scores stood for higher severity of the disease. Further, 
two types of hospital costs were developed: (i) costs associated with the 1st AD admission alone or when a patient was discharged with a 
diagnosis of AD, and (ii) total hospital cost for the entire year in 2007 and 2010 (Total Cost in USD), that is, when the same AD patient was 
discharged with other diagnoses during the year. 

Statistical analyses

Differences in the prevalence of AD risk factors by ethnicity/gender were evaluated with Pearson Chi Square and Fishers Exact Tests. 
Multiple logistic regression models were used to examine the likelihood of AD association with risk factors, and cost differences were 
examined with ANOVA. 

Results

AD prevalence by ethnicity and gender

Two characteristics were noticeable regarding changes in AD prevalence: a decline in AD prevalence (from 2007 to 2010), and an expo-
nential increase with age. Table 1 (col. 2) shows that AD prevalence among the patients had declined from 6.4% in 2007 to 5.8% in 2010; 
this decline of 9.4% is supported by a decline in the number of hospitalized AD patients that dropped from 14,423 patients in 2007 to 
11,133 AD patients in 2010. Further, AD prevalence declined in all ethnic and gender groups. For example, among whites, AD prevalence 
declined from 6.4% in 2007 to 5.8% in 2010 (a decline of 9.4%); among black patients AD declined from 6.6% in 2007 to 5.5% in 2010 (a 
decline of 16.7%). Further, decline among Hispanics occurred from 6.3% in 2007 to 5.6% in 2010 (a decline of 11.1%), and among Asian/
Pacific islanders (AP), AD declined from 6.3% in 2007 to 5.9% in 2010 (a decline of 6.3%) (Table 1, cols. 5-8). In both years, females had 
a higher prevalence of AD than males (F:M; 6.9% vs. 5.7% in 2007; 6.3% vs. 5.1%, in 2010, cols. 9-10). Further, AD declined among both 
males and females; among females the decline was 11.6% while among males it was 10.5% (Table 1, cols. 9-10).

We examined the issue of exponential AD increase with age in our data for three age categories: 60 - 70 years old, 71 - 80 and 81+ 
years old. In both years, we noted an exponential increase in AD with increasing age. For example, in 2007 the AD prevalence increased 
with age from 1.6% among 60 - 70 years old to 4.7% among 71 - 80 years old to 9.8% among 81+ years old patients. Similarly, in 2010 
AD prevalence varied from 1.3% to 4.2% to 9.1% per three age categories. This disproportionate increase in AD with age existed in each 
ethnic and gender group.

Associated factors in 2007 and 2010: Table 1 (col. 3) shows that three of 12 factors associated (p < .001) with AD in both years 
included: stroke (OR = 1.74 and OR = 1.46), diabetes mellitus (OR = 1.08 and OR = 1.15) and depression (OR = 1.66 and OR = 1.51). Fur-
ther, while in 2010, diabetes among Hispanics (OR = 1.13), and Asian Pacific Islanders (OR = 1.42) predicted AD, among the females both 
diabetes (OR = 1.16) and cholesterol (OR = 1.13) were associated with AD (Table 1, col. 10). 
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Variable All AD White Black Hisp AP Male Female
Col-> 2 3 4 5 6 7 8 9 10
N->

2007

2010

14423

11,133

--- 9932

7450

1168

877

2200

1842

1123

84964

5887

4646

8536

6487
Age

2007

2010

84

84

---- ---- 84

85

82

82

83

83

84

85

82

83

84

85
AD

2007

2010

6.4%

5.8%

- - - ----

6.4%

5.8%

6.6%

5.5%

6.3%

5.6%

6.3%

5.9%

5.7%

5.1%

6.9%*

6.3%*
OR CI OR/CI→ → → → OR/CI OR/CI

Stroke

2007

2010

26%

22%

1.74*

1.46*

1.67 - 1.81

1.37 - 1.56

1.60*/1.5 - 1.7

1.43*/1.34 - 1.52

1.90*/1.5 - 2.1

1.60*/1.36 - 1.87

2.20*/1.9 - 2.4

1.87*/1.67 - 2.09

1.80*/1.5 - 2.0

1.69*/1.45 - 1.97

1.88*/1.77 - 2.0

1.67*/1.55 - 1.79

1.64*/

1.46*/1.37 - 1.56
HTN

2007

2010

83%

83%

1.01

.92

.96 - 1.06

.85 - .98

1.01/.95 - 1.06.

.92/.86 - .97

1.05/.85 - 1.31

1.00/,77 - 1.29

.93/.80 - 1.05

1.04/.89 - .22

1.03/.84 - 1.3

.80/.66 - .99

1.10*/1.02 - 1.18

.99/.91 - 1.07

.96/.90 - 1.02

.92/.85 - .98
DM

2007

2010

38%

38%

1.08*

1.15*

1.04 - 1.12

1.03 - 1.22

1.05+/1.0 - 1.10

1.04/,99 - 1.10

.97/.86 - 1.10

.99/.78 - 1.04

1.03/.93 - 1.14

1.13+/1.02 - 1.25

1.18+/1.03 - 1.4

1.42*/1.23 - 1.63

1.01/.95 - 1.07

1.03/.96 - 1.10

1.13*/1.07 - 1.18

1.16*/1.09 - 1.22
Chol   2007

2010

12%

10%

.99

1.13*

.94 - 1.04

1.03 - .23

1.0/.93 - 1.07

1.05/.97 - 1.15

.99/.82 - 1.20

1.22/.97 - 1.54

.99/.87 - 1.13

1.12/.96 - 1.31

.96/.80 - 1.14

1.08/.88 - 1.34

1.04/.96 - 1.12

1.04/.94 - 1.15

.96/.89 - 1.03

1.13*/1.03 - 1.23

CHD

2007

2010

55%

56%

.94

.96

.91 - .98

.91 - 1.1

.91/.87 - .95

.93/,88 .98

.96/.83 - 1.08

.91/.78 - 1.05

1.01/.92 - 1.14

.99/.88 - 1.09

1.19+/1.04 - 1.4

.99/.86 - 1.15

.88/.82 - .93

.91/,85 - .97

.98/.93 - 1.02

.96/.91 - 1.01
HF

2007

2010

18%

21%

.73

.72

.69 - .76

.67 - .75

.76/.62 - .69

70/.66 - .75

.64/.55 - .75

.73/.61 - .86

.69/,62 - .78

.71/.6 - .79

.61/.51 - .72

.76/.65 - .89

.71/.66 - .76

.71/.66 - .77

.74/.69 - .78

.72/.67 .76
MI

2007

2010

11%

12%

.99

1.05

.94 - 1.04

.92 - 1.05

.06/.98: 1.13

1.02/,94 - 1.10

.93/.75 - 1.16

1.39*/1.12 - 1.74

.89/.76 - 1.03

.95/.81 - 1.11

.80/.71 - 1.04

.94/.77 - 1.15

.94/.86 - 1.02

.99/.90 - 1.09

1.05/.97 - 1.13

1.05/.97 - 1.15
AFib

2007

2010

53%

57%

.98

.97

.94 - 1.02

.92 - 1.03

.96/.92 - 1.01

.93/,88 - .97

.1.08/.05 - 1.23

1.16+/1.01 - 1.33

1.01//92 - 1.10

1.05/.95 - 1.15

1.08/.94 - 1.21

1.04/.91 - 1.19

.98/,92 - 1.03

.94/.89 - 1.00

.98/.93 - 1.02

.97/.93 - 1.03
CKD

2007

2010

33%

42%

.98

1.00

.94 - 1.02

.97 - 1.03

.95/.9201.01.

.97/.93 - 1.03

.97/.85 - 1.10

90/,.8 - 1.04

.96 - .87 - 1.06

1.08/.97 - 1.19

1.02/.89 - 1.15

.94/.82 - 1.08

.95/.90 - 1.01

.96/.90 - 1.02

.99/.04 - 1.04

1.00/.95 - 1.05
COPD

2007

2010

34%

32%

1.06*

1.03

1.02 - 1.09

.95 - 1.06

.99/.95 - 1.04

.95/.89 - .99

1.10/.07 - 1.75

10/.94 - 1.28

1.20*/1.09 - 132

1.18*/1.06 - 1.31

1.28*/1.12 - 1.45

1.33*/1.16 - 1.54

1.05/.99 - 1.10

1.01/.95 - 1.07

1.06/1.01 - 1.11

1.03/.97 - 1.09
DEP

2007

2010

26%

25%

1.66*

1.51*

1.60 - 1.73

1.14 - 1.59

1.68*/1.60 - 1.76

1.56*/1.48 - 1.65

1.47*/1.21 - 11.67

1.62*/1.34 - 1.94

1.77*/1.60 - 1.97

1.76*/1.57 - 1.97

1.86*/1.56 - 2.20

1.87*/1.55 - 2.25

1.97*/1.84 - 2.10

1.75*/1.62 - 1.89

1.52*/1.44 - 1.60

1.51*/1.42 - 1.59

Obese

2007

2010

0.5%

0.4%

1.05

.98

.81 - 1.36.

64 - 1.50

1.12/.83 - 1.50

1.16/.81 - 1.66

.43/.11 - 1.82

.50/.12 - 2.10

.44/.20 - 1.19

1.03/.49 - 2.1

3.45+/1.22 - 4.94

.99/.90 - 1.1

1.24/.87 - 1.77

1.10/.72 - 1.69

.90/.61 - 1.29

.98/.64 - 1.51

Table 1: Odds ratios and 95% Confidence Interval of CVD factors associated with Alzheimer disease. 
Abbreviations for table 1: HTN: Hypertension; DM: Diabetes Mellitus; Chol: Hyperlipidemia; CHD: Coronary Heart Disease; HF: Heart Failure;  

MI: Myocardial Infarction; Afib: Atrial Fibrillation; CKD: Chronic Kidney Disease; COPD: Chronic Obstructive Pulmonary Disease; DEP: Depression; Obese: Obesity
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Hospital cost of AD: We examined three determinants of hospital costs namely severity of medical conditions (Charlson Index), num-
ber of hospital admissions, and length of hospital stay. Table 2 show that the average cost of AD patient in 2007 was higher (p < .001) 
compared to non-AD patients ($151,280 vs. $126,880). However, this AD cost declined from $151,280 in 2007 to $140,580 in 2010. The 
decline in cost reflected a decline in AD patients from 14,423 in 2007 to 11,133 in 2010. Further, the AD cost decline was further supported 
by a drop in the length of hospitalization which dropped from 25 days in 2007 to 18 days in 2010 without any changes in the severity of 
co-exiting medical conditions (Table 2, col. 2).

Additionally, the AD cost was higher (p < .001) in both years for Asian/Pacific Islanders (AP) compared to other ethnic groups (Table 
2, col. 6) and it was also higher for males (p < .001) compared to females (M:F; $165,280 vs. $141,630 in 2007 and $150,290 vs. $133,630 
in 2010). The higher male cost reflected their higher severity of co-existing conditions which added to their prolonged hospitalization. In 
brief, the hospital cost was higher for males and for Asian/Pacific Islanders.

Cost Factors No-AD ALL AD → White → Black → Hisp → Asian/PI → Male → Female →
Cols.-> 1 2 3 4 5 6 7 8

N = →2007

2010

212,284

181,674

14,423

11,133

9,932

7,450

1,168

877

2,200

1,842

1,123

964

5,887

4,646

8.536

6,457
Age→2007

2010

78

78

84

84

84

85

82

82

83

83

84

85

82

83

84

85
Comorb: 2007

2010

3.8

3.9

3.9

4.0

3.8

3.8

4.1

4.2

4,1

4.3*

4.3*ß

4.2

4.1

4.1*

3.8

3.9
Charlson:2007

2010

3.3

3.7

3.7*

4.0*

3.5

3.8

4.1

4.2

3.9

4.4*

4.2

4.4

3.9

4.3*

3.5

3.8
#Adm: 2007

2010

2.1

1.6

2.6*

1.9*

2.5

1.8

2.9

2.1

2.8

2.1+

2.9

2.0

2.7

1.9*

2.6

1.8
LOS: 2007

2010

15.7

12.2

24.8*

17.9*

24.0

16.8

25.6

17.7

26.0

22.6*

29.4*

18.1

26.4

17.3

23.7

18.5
AD Cost 1st Adm: 2007

2010

---------

---------

$54,035

$74,103

51,707

69,213

48,907

79,604

59,439

5,748

75,410

108,550*

56,588

77,146

52,455

72,038

Total Cost $: 2007 126,880 151,280* 138,610 179,270 151,800 213,159 165,280* 141,630
2010 $ 130,060 140,580* 124.540 163,840 166,500 193,910* 150,290* 133,630

Table 2: Hospital cost of Alzheimer patients by ethnicity and gender in 2007 and 2010 
Differences between adjacent columns are significant: + at p<.01, * at p<.001.  

Abbreviations; comorb = # of comorbidities; Charlson = Charlson Index of comorbidity severity; # Adm = Number of adhospital admissions; 
LOS = Length of hospital stay (days); AD cost- Cost of first AD discharge; Total cost $ = Total cost of year in USD.

Discussion

Our findings are relevant from several perspectives: First they are consistent with the prevalence of AD as reported by other studies. 
For example, AD prevalence of 4.9% among 70+ year old as reported by Katz and colleagues [39] is closer to our 5.8% estimate in 2010. 
Secondly, we found a disproportionate increase in AD with three age categories (from 60 - 70, 71 - 80 and those 81+ years old) which also 
existed within each ethnic and gender group. These finding are similar to other reports [40-44] of age and gender effects on dementia 
rates. 
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Thirdly, our findings show that AD prevalence among the elderly patients (60+ years old) had declined by 9.4% from a prevalence of 
6.4% in 2007 to 5.8% in 2010. This finding is consistent with 15.4% drop in AD among 80+ Canadians as reported by Cerasuolo and col-
leagues [45].

The AD decline in our 2010 sample may be related to increasing use of cholesterol controlling prescriptions (statins). Using a National 
Health Survey data, Gu and colleagues [46] reported that statin prescriptions (among 40+ years old) had increased from 18.9% in 2007 to 
23.2% in 2011. While the effect of statins in reducing CVD including stroke has been reported by several studies [47-49], most recently a 
study of Medicare patients (65+ years old) by Zissimopoulos [50] found that a regular use of statins (such as atorvastatin and simvastatin) 
lowered the risk of AD by 12% among males and 14% among females and this lower risk prevailed across all ethnic groups [50]. Thus, it 
is plausible that the AD decline in our sample (from 6.4% to 5.8%) may be due to an increased use of statins by the elderly in California. 
Since data pertaining to statin use by our patients is not available, this issue requires further examination. 

Finally, other risk factors including hypertension and heart disease did not seem to have significant direct associations with AD. How-
ever, stroke had a direct association which might imply that risk factors that help reduce stroke may also help reduce the prevalence of 
AD [51-55].

Limitations of the Study

The HDDS files do not provide patients’ clinical data relative to type and length of treatment including pharmaceuticals provided, or 
their associated costs. Further, these administrative files neither provide patients’ marital status nor their education attainment nor their 
annual income. Despite these and other limitations, the current findings are highly relevant from both programmatic perspective and for 
developing new clinical studies.

Conclusion

AD prevalence among patients discharged from California hospitals declined from 2007 to 2010. The associated factors (stroke, diabe-
tes, hyperlipidemia, depression) require analytic epidemiologic and clinical studies to begin to determine whether preventive programs 
aimed at reducing these risk factors can lower the burden of AD.

Bibliography

1. Thies W and Bleiler L. “2013 Alzheimer’s disease facts and figures”. Alzheimer’s and Dementia 9.2 (2013): 208-245. 

2. Hebert LE., et al. “Alzheimer disease in the United States (2010-2050) estimated using the 2010 census”. Neurology 80.19 (2013): 
1778-1783.

3. Husain BA., et al. “Variation in risk factors of dementia among four elderly groups of hospitalized patients”. Journal of the Neurological 
Sciences 333.1 (2013): e311. 

4. Demirovic J., et al. “Prevalence of dementia in three ethnic groups: The South Florida Program on aging and Health”. Annals of Epide-
miology 13.6 (2003): 72-478. 

5. Lines LM., et al. “Racial and ethnic disparities among individuals with Alzheimer’s disease in the United States: A literature review 
(RTI Press publication No. RR-0024-1412)”. RTI Press, Research Triangle Park (NC) (2014). 

6. Goldbourt U., et al. “Socioeconomic status in relationship to death of vascular disease and late-life dementia”. Journal of the Neurologi-
cal Sciences 257.1-2 (2007): 177-181. 

7. Hebert LE., et al. “Is the risk of developing Alzheimer’s disease greater for women than for men?” American Journal of Epidemiology 
153.2 (2001): 132-136. 

https://www.ncbi.nlm.nih.gov/pubmed/23507120
https://www.ncbi.nlm.nih.gov/pubmed/23390181
https://www.ncbi.nlm.nih.gov/pubmed/23390181
https://www.jns-journal.com/article/S0022-510X(13)01475-5/fulltext
https://www.jns-journal.com/article/S0022-510X(13)01475-5/fulltext
https://www.ncbi.nlm.nih.gov/pubmed/12875807
https://www.ncbi.nlm.nih.gov/pubmed/12875807
https://pdfs.semanticscholar.org/7ed5/b9ed14cd3e002df546134e76766d01c5c4aa.pdf
https://pdfs.semanticscholar.org/7ed5/b9ed14cd3e002df546134e76766d01c5c4aa.pdf
https://www.ncbi.nlm.nih.gov/pubmed/17395207
https://www.ncbi.nlm.nih.gov/pubmed/17395207
https://www.ncbi.nlm.nih.gov/pubmed/11159157
https://www.ncbi.nlm.nih.gov/pubmed/11159157


373

Changes in Alzheimer Disease, Associated Factors, and Hospital Cost among Elderly Patients in 2007 and 2010

Citation: Baqar A Husaini., et al. “Changes in Alzheimer Disease, Associated Factors, and Hospital Cost among Elderly Patients in 2007 and 
2010”. EC Neurology 11.6 (2019): 368-375.

8. Ruitenberg A., et al. “Incidence of dementia: does gender make a difference?” Neurobiology of Aging 22.4 (2001): 575-580. 

9. “The Canadian Study of Health and Aging: risk factors for Alzheimer’s disease in Canada”. Neurology 44.11 (1994): 2073-2080. 

10. Hall K., et al. “Risk factors and Alzheimer’s disease: a comparative study of two communities”. Australian and New Zealand Journal of 
Psychiatry 32.5 (1998): 698-706. 

11. Myhrer T. “Adverse psychological impact, gluta- matergic dysfunction, and risk factors for Alzheimer’s disease”. Neuroscience and 
Biobehavioral Reviews 23.1 (1998): 131-139. 

12. Lindsay J., et al. “Risk factors for Alzheimer’s disease: a prospective analysis from the Canadian Study of Health and Aging”. American 
Journal of Epidemiology 156.5 (2002): 445-453. 

13. Li G., et al. “Age-varying association between blood pressure and risk of dementia in those aged 65 and older: a community-based 
prospective cohort study”. Journal of the American Geriatrics Society 55.8 (2007): 1161-1167.

14. Posner HB., et al. “The relationship of hypertension in the elderly to AD, vascular dementia, and cognitive function”. Neurology 58.8 
(2002): 1175-1181. 

15. MacKnight C., et al. “Diabetes mellitus and the risk of dementia, Alzheimer’s disease and vascular cognitive impairment in the Cana-
dian Study of Health and Aging”. Dementia and Geriatric Cognitive Disorders 14.2 (2002): 77-83. 

16. Luchsinger JA., et al. “Diabetes mellitus and risk of Alzheimer’s disease and dementia with stroke in a multi-ethnic cohort”. American 
Journal of Epidemiology 154.7 (2001): 635-641. 

17. Ott A., et al. “Diabetes mellitus and the risk of dementia: The Rotterdam Study”. Neurology 53.9 (1999): 1937-1942. 

18. Noble JM., et al. “Type 2 diabetes and ethnic disparities in cognitive impairment”. Ethnicity and Disease 22.1 (2012): 38-44. 

19. Marcum ZA., et al. “Serum Cholesterol and Incident Alzheimer’s Disease: Findings from the Adult Changes in Thought Study”. Journal 
of the American Geriatrics Society 66.12 (2018): 2344-2352.

20. Banerjee S and Mukherjee S. “Cholesterol: A Key in the Pathogenesis of Alzheimer’s Disease”. ChemMedChem 13.17 (2018): 1742-
1743. 

21. Bleckwenn M., et al. “Impact of coronary heart disease on cognitive decline in Alzheimer disease “a prospective longitudinal cohort 
study in primary care”. British Journal of General Practice 67.655 (2017): e111-e117. 

22. Bajenaru O., et al. “Particular aspects in patients with coronary heart disease and vascular cognitive impairment”. Journal of the Neu-
rological Sciences 299.1-2 (2010): 49-50. 

23. Wolters FJ., et al. “Coronary heart disease, heart failure, and the risk of dementia: A systematic review and meta-analysis”. Alzheimer’s 
and Dementia 14.11 (2018): 1493-1504. 

24. Adelborg K., et al. “Heart failure and risk of dementia: a Danish nationwide population-based cohort study”. European Journal of Heart 
Failure 19.2 (2017): 253-260. 

25. Sundbøll J., et al. “Higher Risk of Vascular Dementia in Myocardial Infarction Survivors”. Circulation 137.6 (2018): 567-577. 

26. Bunch TJ., et al. “Atrial fibrillation is independently associated with senile, vascular, and Alzheimer’s dementia”. Heart Rhythm 7.4 
(2010): 433-437. 

https://www.ncbi.nlm.nih.gov/pubmed/11445258
https://www.ncbi.nlm.nih.gov/pubmed/7969962
https://www.ncbi.nlm.nih.gov/pubmed/9805594
https://www.ncbi.nlm.nih.gov/pubmed/9805594
https://www.ncbi.nlm.nih.gov/pubmed/9861617
https://www.ncbi.nlm.nih.gov/pubmed/9861617
https://www.ncbi.nlm.nih.gov/pubmed/12196314
https://www.ncbi.nlm.nih.gov/pubmed/12196314
https://www.ncbi.nlm.nih.gov/pubmed/17661953
https://www.ncbi.nlm.nih.gov/pubmed/17661953
https://www.ncbi.nlm.nih.gov/pubmed/11971083
https://www.ncbi.nlm.nih.gov/pubmed/11971083
https://www.ncbi.nlm.nih.gov/pubmed/12145454
https://www.ncbi.nlm.nih.gov/pubmed/12145454
https://www.ncbi.nlm.nih.gov/pubmed/11581097
https://www.ncbi.nlm.nih.gov/pubmed/11581097
https://www.ncbi.nlm.nih.gov/pubmed/10599761
https://www.ncbi.nlm.nih.gov/pubmed/22774307
https://www.ncbi.nlm.nih.gov/pubmed/30289959
https://www.ncbi.nlm.nih.gov/pubmed/30289959
https://www.ncbi.nlm.nih.gov/pubmed/29981273
https://www.ncbi.nlm.nih.gov/pubmed/29981273
https://www.ncbi.nlm.nih.gov/pubmed/27993897
https://www.ncbi.nlm.nih.gov/pubmed/27993897
https://www.ncbi.nlm.nih.gov/pubmed/20850798
https://www.ncbi.nlm.nih.gov/pubmed/20850798
https://www.ncbi.nlm.nih.gov/pubmed/29494808
https://www.ncbi.nlm.nih.gov/pubmed/29494808
https://www.ncbi.nlm.nih.gov/pubmed/27612177
https://www.ncbi.nlm.nih.gov/pubmed/27612177
https://www.ncbi.nlm.nih.gov/pubmed/29025764
https://www.ncbi.nlm.nih.gov/pubmed/20122875
https://www.ncbi.nlm.nih.gov/pubmed/20122875


374

Changes in Alzheimer Disease, Associated Factors, and Hospital Cost among Elderly Patients in 2007 and 2010

Citation: Baqar A Husaini., et al. “Changes in Alzheimer Disease, Associated Factors, and Hospital Cost among Elderly Patients in 2007 and 
2010”. EC Neurology 11.6 (2019): 368-375.

27. Elias MF., et al. “Atrial fibrillation is associated with lower cognitive performance in the Framingham offspring men”. Journal of Stroke 
and Cerebrovascular Diseases 15.5 (2006): 214-222. 

28. Mead GE and Keir S. “Association between cognitive impairment and atrial fibrillation: a systematic review”. Journal of Stroke and 
Cerebrovascular Diseases 10.2 (2001): 35-43. 

29. Kurella M., et al. “Chronic kidney disease and cognitive impairment in menopausal women”. American Journal of Kidney Diseases 45.1 
(2005): 66-76. 

30. Elias MF., et al. “Chronic kidney disease, creatinine and cognitive functioning”. Nephrology Dialysis Transplantation 24.8 (2009): 
2446-2452. 

31. Pendlebury ST and Rothwell PM. “Prevalence, incidence, and factors associated with pre-stroke and post-stroke dementia: a system-
atic review and meta-analysis”. Lancet Neurology 8.11 (2009): 1006-1018. 

32. Ivan C., et al. “Dementia after stroke: the Framingham Study”. Stroke 35.6 (2004): 1264-1268. 

33. Saczynski JS., et al. “Depressive symptoms and risk of dementia: the Framingham Heart Study”. Neurology 75.1 (2010): 35-41. 

34. Shooshtari S., et al. “Prevalence of Depression and Dementia among Adults with Developmental Disabilities in Manitoba, Canada”. 
International Journal of Family Medicine (2011): 319574. 

35. Butters MA., et al. “Pathways linking late-life depression to persistent cognitive impairment and dementia”. Dialogues in Clinical 
Neuroscience 10.3 (2008): 345-57. 

36. Dye L., et al. “The relationship between obesity and cognitive health and decline”. Proceedings of the Nutrition Society 76.4 (2017): 
443-454. 

37. Anjum I., et al. “Does Obesity Increase the Risk of Dementia: A Literature Review”. Cureus 10.5 (2018): e2660. 

38. Charlson ME., et al. “A new method of classifying prognostic comorbidity in longitudinal studies: Development and validation”. Jour-
nal of Chronic Diseases 40 (1987): 373-383. 

39. Katz MJ., et al. “Age and sex specific prevalence and incidence of mild cognitive impairment, dementia and Alzheimer’s dementia in 
blacks and whites: A report from the Einstein Aging Study”. Alzheimer Disease and Associated Disorders 26.4 (2012): 335-343. 

40. Jorm AF and Jolley D. “The incidence of dementia: A meta-analysis”. Neurology 51.3 (1998): 728-733. 

41. Corrada MM., et al. “Dementia incidence continues to increase with age in the oldest old: The 90+ study”. Annals of Neurology 67.1 
(2010): 114-121.

42. Fitzpatrick AL., et al. “Incidence and prevalence of dementia in the cardiovascular health study”. Journal of the American Geriatrics 
Society 52.2 (2004): 195-204. 

43. Tang MX., et al. “Incidence of AD in african-americans, caribbean hispanics, and caucasians in northern manhattan”. Neurology 56.1 
(2001): 49-56. 

44. Evans DA., et al. “Incidence of Alzheimer disease in a biracial urban community - Relation to apolipoprotein E allele status”. Archives 
of Neurology 60.2 (2003): 185-189.

45. Cerasuolo JO., et al. “Population based stroke and dementia incidence trends” age and sex variations”. Alzheimer’s and Dementia 13.10 
(2017): 1081-1088.

https://www.ncbi.nlm.nih.gov/pubmed/17904078
https://www.ncbi.nlm.nih.gov/pubmed/17904078
https://www.ncbi.nlm.nih.gov/pubmed/17903798
https://www.ncbi.nlm.nih.gov/pubmed/17903798
https://www.ncbi.nlm.nih.gov/pubmed/15696445
https://www.ncbi.nlm.nih.gov/pubmed/15696445
https://www.ncbi.nlm.nih.gov/pubmed/19297357
https://www.ncbi.nlm.nih.gov/pubmed/19297357
https://www.ncbi.nlm.nih.gov/pubmed/19782001
https://www.ncbi.nlm.nih.gov/pubmed/19782001
https://www.ncbi.nlm.nih.gov/pubmed/15118167
https://www.ncbi.nlm.nih.gov/pubmed/20603483
https://www.hindawi.com/journals/ijfm/2011/319574/
https://www.hindawi.com/journals/ijfm/2011/319574/
https://www.ncbi.nlm.nih.gov/pubmed/18979948
https://www.ncbi.nlm.nih.gov/pubmed/18979948
https://www.ncbi.nlm.nih.gov/pubmed/28889822
https://www.ncbi.nlm.nih.gov/pubmed/28889822
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6054325/
https://www.ncbi.nlm.nih.gov/pubmed/3558716
https://www.ncbi.nlm.nih.gov/pubmed/3558716
https://www.ncbi.nlm.nih.gov/pubmed/22156756
https://www.ncbi.nlm.nih.gov/pubmed/22156756
https://www.ncbi.nlm.nih.gov/pubmed/9748017
https://www.ncbi.nlm.nih.gov/pubmed/20186856
https://www.ncbi.nlm.nih.gov/pubmed/20186856
https://www.ncbi.nlm.nih.gov/pubmed/14728627
https://www.ncbi.nlm.nih.gov/pubmed/14728627
https://www.ncbi.nlm.nih.gov/pubmed/11148235
https://www.ncbi.nlm.nih.gov/pubmed/11148235
https://www.ncbi.nlm.nih.gov/pubmed/12580702
https://www.ncbi.nlm.nih.gov/pubmed/12580702
https://www.ncbi.nlm.nih.gov/pubmed/28363085
https://www.ncbi.nlm.nih.gov/pubmed/28363085


Citation: Baqar A Husaini., et al. “Changes in Alzheimer Disease, Associated Factors, and Hospital Cost among Elderly Patients in 2007 and 
2010”. EC Neurology 11.6 (2019): 368-375.

Changes in Alzheimer Disease, Associated Factors, and Hospital Cost among Elderly Patients in 2007 and 2010

375

Volume 11 Issue 6 June 2019
©All rights reserved by Baqar A Husaini., et al.

46. Gu Q., et al. “Prescription cholesrol-lowering medication use in adults aged 40 and over: United States, 2003-2012”. NCHS Data Brief 
177 (2014): 1-8.

47. Mihaylova B., et al. “The effects of lowering LDL cholesterol with statin therapy in people at low risk of vascular disease: Meta-analy-
sis of individual data from 27 randomised trials”. Lancet 380.9841 (2012): 581-590. 

48. Taylor F., et al. “Statins for the primary prevention of cardiovascular disease”. Cochrane Database of Systematic Reviews 1 (2013): 
CD004816. 

49. Xiang Wang., et al. “Cholesterol Levels and Risk of Hemorrhagic Stroke”. Stroke 44 (2013): 1833-1839.

50. Zissimopoulos JM., et al. “Sex and race differences in the association between statin use and the incidence of Alzheimer disease”. JAMA 
Neurology 74.2 (2017): 225-232. 

51. Breteler MM. “Vascular risk factors for Alzheimer’s disease: an epidemiologic perspective”. Neurobiology of Aging 21.2 (2000): 153-
160.

52. Kivipelto M., et al. “Midlife vascular risk factors and Alzheimer’s disease in later life: longitudinal, population based study”. British 
Medical Journal 322.7300 (2001): 1447-1451.

53. Meyer JS., et al. “Cardiovascular and other risk factors for Alzheimer’s disease and vascular dementia”. Annals of the New York Acad-
emy of Sciences 903 (2000): 411-423.

54. Polidori MC., et al. “Heart disease and vascular risk factors in the cognitively impaired elderly: implications for Alzheimer’s dementia”. 
Aging (Milano) 13.3 (2001): 231-239.

55. Stewart R., et al. “Vascular risk factors and Alzheimer’s disease”. Australian and New Zealand Journal of Psychiatry 33.6 (1999): 809-
813.

https://www.ncbi.nlm.nih.gov/pubmed/25536410
https://www.ncbi.nlm.nih.gov/pubmed/25536410
https://www.ncbi.nlm.nih.gov/pubmed/22607822
https://www.ncbi.nlm.nih.gov/pubmed/22607822
https://www.ncbi.nlm.nih.gov/pubmed/23440795
https://www.ncbi.nlm.nih.gov/pubmed/23440795
https://www.ncbi.nlm.nih.gov/pubmed/23704101
https://www.ncbi.nlm.nih.gov/pubmed/27942728
https://www.ncbi.nlm.nih.gov/pubmed/27942728
https://www.ncbi.nlm.nih.gov/pubmed/10867200
https://www.ncbi.nlm.nih.gov/pubmed/10867200
https://www.ncbi.nlm.nih.gov/pubmed/11408299
https://www.ncbi.nlm.nih.gov/pubmed/11408299
https://www.ncbi.nlm.nih.gov/pubmed/10818532
https://www.ncbi.nlm.nih.gov/pubmed/10818532
https://www.ncbi.nlm.nih.gov/pubmed/11442305
https://www.ncbi.nlm.nih.gov/pubmed/11442305
https://journals.sagepub.com/doi/abs/10.1046/j.1440-1614.1999.00657.x?journalCode=anpa
https://journals.sagepub.com/doi/abs/10.1046/j.1440-1614.1999.00657.x?journalCode=anpa

	_GoBack
	_GoBack

