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Abstract

Purpose: High blood pressure is a relevant risk factor for vascular damage, leading to 

development of depressive symptoms and dementia in older adults. Moreover, subjective memory 

complaints are recognized as an early marker of cognitive impairment. However, it has been 

established that subjective memory complaints could also be a reflection of depressive symptoms. 

The objective of this paper is to assess the impact of depressive symptoms and subjective memory 

complaints on the incidence of cognitive impairment in older adults with high blood pressure.
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Methods: This is a secondary analysis of the Mexican Health and Aging Study, a representative 

cohort composed by individuals aged ≥ 50 years. Participants with cognitive impairment in 2012 

were excluded since the outcome was incident cognitive impairment in 2015. Four groups were 

created according to depressive symptomatology and subjective memory complaints status, 

analyses were stratified according to blood pressure status. The odds incident cognitive 

impairment was estimated through logistic regression models.

Results: A total of 6,327 participants were included, from which 6.44% developed cognitive 

impairment. No differences were seen regarding the development of cognitive impairment in 

participants without high blood pressure. However, increased risk was evident in those with both 

high blood pressure and depressive symptoms (OR=2.1, 95% CI 1.09 - 4.09, p =0.026) as with 

high blood pressure, depressive symptoms and subjective memory complaints (OR=1.91, 9% CI 

1.4 - 3.2, p= 0.001).

Conclusion: Individuals with high blood pressure have a higher risk of developing incident 

cognitive impairment when depressive symptoms and/or subjective memory complaints are 

present. Our results suggest that a sequence of events related to altered cerebral vascular dynamics 

is possible.
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Introduction

Older people frequently live with chronic diseases, which interact with economic, cultural, 

familial and psychological features, particularly in this age group [1]. Moreover, one of the 

most important age-related challenges faced by both older persons and health professionals 

is the presence of dementia. The latter is associated with significant functional decline and 

loss of independence, leading to an increased usage of healthcare services and need for 

specialized care. It is also important to acknowledge that dementia has a high prevalence at a 

global scale, and is also an increasing issue in Latin America [2–4]. Furthermore, in order to 

prevent the progression of disease and further disability, it is imperative to identify 

modifiable risk factors that are present early or even precede the onset of cognitive 

symptomatology [4–6].

One of the conditions that are part of the spectrum of problems leading to dementia includes 

Subjective Memory Complaints (SMC). These may appear in the presence of normal 

cognitive tests or alongside mild cognitive impairment (MCI), which is defined by subjective 

and objective cognitive impairment with relatively preserved functioning [7–10]. However, 

SMC have also been associated with depressive symptoms (DS), not always reflecting 

symptoms of cognitive disorders [11].

More recently, DS have been described as an early manifestation of dementia since these 

symptoms could be related to the neuropathology of this disease, for instance, through 

vascular damage [12]. Furthermore, a well-known risk factor for cognitive impairment is 

high blood pressure (HBP); which is in line with the path that departs from vascular damage 
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and ends in overt brain damage and dementia [13]. The exact mechanism behind this 

association is not clear. However, the presence of untreated chronic HBP has been associated 

with a variety of vascular structural and functional changes. These changes modify the 

ability of physiological self-regulation, leading to ischemia in vulnerable brain regions, such 

as those in charge of mood and affective control [13].

Thus, there is likely a mechanistic association between HBP, DS and cognitive impairment 

(CogI). As previously stated, this link is of major importance due to the potential for early 

identification, prevention and/or delay of the onset of dementia. This information becomes 

particularly relevant in Mexico, since high incidences of both HBP and dementia have been 

noted in the Mexican population [2,14]. The aim of this work was to assess whether an 

association exists between DS, SMC and CogI in patients with HBP and without HBP.

Materials and methods

Setting and participants

This is a secondary analysis of the Mexican Health and Aging Study (MHAS), a nation-wide 

representative cohort of community-dwelling Mexican older adults aged 50 years or older. 

[15][1] This study began in 2001, and currently includes information from three follow-up 

periods (2003, 2012 and 2015). The main objective of the MHAS was to determine which 

factors have an impact on the aging process in Mexican individuals. Thus, the study 

comprises a nationally representative sample of urban and rural areas of the 32 states of the 

country. Face-to-face interviews were performed by applying a set of questionnaires 

including topics from different dominions, such as: socio-demographic characteristics, 

health-related issues, accessibility and use of healthcare services, cognitive performance, 

functional status, and financial status. Further information regarding aims and procedures 

can be found elsewhere [15].

For the purpose of this work we excluded participants with a past medical history 

remarkable for previous strokes or psychiatric diseases, as well as those with incomplete 

data. Participants found to have CogI in 2012 were also excluded from the sample, yielding 

a total subset of 6,327 participants. Nevertheless, 472 participants were lost to follow-up due 

to absenteeism, difficulties in location or refusal to continue participating. Thus, a final 

sample of 5,853 older persons was analyzed (see Figure 1).

Variables

Dependent variable—The dependent variable was cognitive impairment, which was 

assessed through the Cross-Cultural Cognitive Examination test (CCCE). This test has a 

maximum score of 80 points and includes the evaluation of several cognitive domains: a) 

primary verbal memory, b) selective attention; c) secondary verbal memory; d) executive 

function and motor control; e) visual memory. The CCCE has shown high sensitivity (100%) 

and specificity (83%) for detection of dementia in a previous publication [18]. 

Standardization with z-scores was used dividing the studied participants in three groups 

according to years of schooling (0, 1-7 and 7 years or more) and three age categories (60-69, 

70-79 and 80 years and above). The cut-off value for CogI was established through 
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normative data generated according to these categories, and was set at −1.5 standard 

deviations. [16,17]

Independent variable

Depressive symptoms: A validated depression questionnaire was used to assess depressive 

symptomas. The MHAS depression questionnaire has shown to be valid for the detection of 

clinical depression, with a sensitivity and specificity of 80.7% and 68.7%, respectively. The 

MHAS screening questionnaire for depression consists of nine items with "yes" or "no" 

answers: (Within the past week, was the respondent: 1. Depressed? 2. Experiencing 

difficulty performing? 3. Experiencing restless sleep? 4. Happy? 5. Lonely? 6. Enjoying life 

7. Sad? 8. Feeling tired? 9. Energetic?). The cut-off value for defining depression is any 

score ≥5 points [18-20].

Subjective memory complaints: The presence of SMC was evaluated with the single 

question: “How would you evaluate your memory in the present?”.

The answer options were: excellent, very good, good, fair and poor; and further collapsed 

into only two groups: no-SMC (Excellent, very good, good) and SMC (fair and poor).

In order to assess the effect of SMC (with or without DS) on incident CogI, four groups 

were defined in the baseline assessment (2012):

1. Without SMC/without DS (noSMC/noDS)

2. With SMC/without DS (SMC/noDS)

3. Without SMC/with DS (noSMC/DS)

4. With SMC/with DS (SMC/DS)

High Blood Pressure: Sample was then stratified according to HBP status. This variable 

was assessed through self-report, with the question: “Have you ever been told by a doctor or 

medical provider that you have HBP?” If the subject answered yes, they were considered to 

have HBP.

Confounding variables

Multivariate regression models were adjusted for confounders from different dominions, 

such as: sociodemographic (age, sex, marital status, years of schooling); health-related (self-

reported vision, stroke, acute myocardial infarction, arthropathy, diabetes mellitus, cancer, 

chronic pulmonary disease and alcohol use). Importantly, alcohol use was assessed through 

the CAGE questionnaire, [21] an acronym that stands for four yes/no questions: 1. “Have 

you ever felt you should Cut down on your drinking?”, 2. “Have people Annoyed you by 

criticizing your drinking?”, 3. “Have you ever felt bad or Guilty about your drinking?”, 4. 

“Have you ever had a drink as an Eye-opener first thing in the morning to steady your nerves 

or help a hangover?”. A total score of 2 or greater was considered clinically significant and a 

score of 4 was categorized as alcohol dependence [21].
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Statistical analysis

Initially, we used a univariate analysis to explore extreme values and normal distribution in 

order to adjust and categorize variables. Regarding descriptive statistics, frequencies were 

used for presenting categorical variables, while standard deviations and means were 

employed for continuous variables. Chi2 test was used for finding differences between 

groups for categorical variables, and ANOVA was used for continuous variables. Finally, for 

the multivariate analysis, logistic regression models were fitted in order to obtain odds ratio 

(OR) with 95% confidence intervals (CIs) of having incident CogI according to DS/SMC 

groups (using the group noSMC/noDS as reference). Adjusted and non-adjusted estimates 

are presented. The statistical level of significance was set at p-value <0.05. Data was 

analyzed using STATA 14® software.

Ethical issues

The Institutional Review Boards of Ethics Committees of the University of Texas Medical 

Branch in the United States, the Instituto Nacional de Estadística y Geografía and the 

Instituto Nacional de Salud Pública in México approved the study. All study participants 

signed an informed consent. The study adhered to the ethical guidelines of the Declaration 

of Helsinki.

Declaration of Sources of Funding

The MHAS was sponsored by the National Institutes of Health/National Institute on Aging 

(Grant NIH R01AG018016), as well as the Sealy Center on Aging at the University of Texas 

Medical Branch in Galveston and by the Health of Older Minorities T32AG00270 training 

Grant from the National Institute on Aging.

Results

At baseline from the 6,327 participants, the mean age was 68.59 (± SD 6.78) years, 57.7% 

(n=3,385) were female p <0.001, 60.57% (n= 3814) were married p <0.001, 43.4% 

(n=2760) had visual deficits, p <0.001, 43.83% (n=2773) had SMC, 6.89% (n=436) had DS 

and 17.57% (n=1111) had both SMC and DS p= 0.474. The prevalence of HBP was 42.86%. 

The sample is described in more detail in Table 1.

The 3-year incidence of cognitive impairment was 6.44% (n=286); 6.7% (n=141) for those 

with HBP, and 6.03% (n=145) in participants without HBP.

The differences in the incidence of CogI were only statistically significant in older persons 

with HBP. Group 3 + HBP had the greater incidence of CogI corresponding to 9.2% (n=16), 

followed by group 4 + HBP 8.5% (n=46), the group 2 + HBP 5.4% (n=53) and the group 1 + 

HBP (reference group) with 3.9% (n=26) (p=0.002)(Table 1).

Participants with HBP from group 3 (OR=2.43, 95% CI 1.27-4.64, p=0.007) and group 4 

(OR=2.25, 95% CI 1.37 - 3.69, p=0.001) displayed significant associations with the 

incidence of CogI. After the adjusted analysis, the associations in participants with HBP 

from the group 3 (OR=2.11, 95% CI 1.09-4.09, p=0.026) and group 4 (OR=1.91, 95% CI 
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1.41-3.22, p=0.001) remained significant. The analysis performed on subjects without HBP 

showed no statistically significant associations (Table 2).

Discussion

According to our results, DS were significantly associated with an increase on the 3-year 

incidence of CogI, only in those participants with HBP. This finding is consistent with 

several previous studies that have disclosed an important association between development 

of CogI and early manifestations of dementia such as DS. [22–24] For instance, a meta-

analysis recently reported that late-life depression was associated with a significant risk for 

all-cause dementia, vascular dementia and in particular, Alzheimer’s Disease. [25] Large 

community-based studies have shown independent associations between late-life depression, 

small basal ganglia lesions and white matter abnormalities visualized as hyperintense 

regions on MRI, [24,26] particularly ischemic lesions in the fronto-striatal region; [27] 

which give rise to the plausible pathway arising from depressive symptoms and leading to 

CogI in those individuals with vascular risk factors such as HBP.

Moreover, in the Cardiovascular Health Study, the severity of DS independently predicted 

the diagnosis of MCI 6 years later. [28] Studies have shown that major depression confers a 

greater relative risk for CogI than the diagnosis of dysthymia or self-reported DS, suggesting 

a possible dose-response relationship between severity of depressive disease, and risk of 

cognitive deterioration. [29] Other studies suggest that when depressive and cognitive 

symptoms appear close in time they likely arise from common neuropathological processes. 

[30] In this paper, we assess self-report of DS and we show the effect of these over CogI in a 

period of 3 years. We believe that DS are not cognitive symptoms. Nonetheless, the 

combination of DS with vascular risk factors such as HBP could predict further cognitive 

involvement.

Also, studies have shown that the risk for cognitive deterioration and dementia persists latent 

even after treating depression, which suggests that irreversible vascular damage is the real 

risk factor and DS just a manifestation. [31,32] Furthermore, as previously described, 

untreated chronic HBP has been associated with CogI, [6] and even linked to pathological 

findings related to Alzheimer's disease (AD). [13] For instance, in the Framingham Heart 

Study, the first wave of patients had an incidence of dementia of 2.8%, whilst the second and 

third waves of patients had incidences of 2.2% and 2% respectively. It is not entirely clear 

why the incidence of dementia in this study declined, but it seems to be associated with a 

healthy lifestyle, control and prevention of HBP. [31]

Our study has some limitations, self-report is one of the main issues, leading toward 

potential memory bias, and under-diagnosis of HBP. It is a secondary analysis from a study 

not designed specifically for solving our hypothesis. Besides, it was not possible to 

determine the intensity or duration of DS, thus we were not able to differentiate between 

dysthymia and major depression. Also, the treatment status of DS was unknown. Moreover, 

CCCE is a screening tool, therefore, a diagnosis of overt dementia and subtype thereof was 

not possible. Regarding HBP, because the MHAS was conducted as a survey, it was not 

possible to disclose whether HBP was controlled at the time (data regarding blood pressure 
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assessment at the time was not available). In spite of the fact that 70% of the participants 

were receiving treatment at the time of data collection, having therapy is not equal to be 

controlled, data in the Latin-American region and other reports in México for uncontrolled 

hypertension range from 12% to 41%. [33,34] At certain point, all HBP participants 

(controlled or not) had been exposed to HBP levels. Thus, the risk for CogI was present. 

However, uncontrolled participants might have been at greater risk (harmful exposures still 

present).

Although the treatment of HBP is very useful in the prevention and progression of adverse 

outcomes, sometimes there is already some degree of damage at the CNS level at the time 

treatment is started or the blood pressure levels are finally controlled. An ideal scenario 

should be the prevention of the onset of arterial hypertension.[31]

On the other hand, several studies have evidenced a strong dependence of cognitive 

performance on blood pressure, pointing to the fact that a low blood pressure or excessive 

control could lead to neural damage. The latter may be due to decreased cerebral perfusion, 

an effect that is greater in older persons because of related changes in autoregulatory 

mechanisms. [35–37 ] Further studies addressing this issue with wider and comprehensive 

assessments are still required, [38,39] since exploring even earlier risk factors which could 

exert a significant influence on risk for future cognitive impairment. [40]

On the other hand, this study also has several strengths. It is derived from a representative 

sample of a Latin American country, where the evidence in this particular subject is limited 

and there is a high prevalence of HBP. Populations with a high prevalence of HBP could be 

reflected in our results. As such, our findings could lead to conclusions relevant from a 

public health viewpoint. Our results can also be extrapolated to several regions due to 

limited existing information on this issue, and also due to high rates of Latin American 

immigrants in other regions which increases applicability elsewhere. We would like to 

highlight from the results that DS seems to be a predictor for the development of cognitive 

impairment when a vascular risk factor such as HBP is present. These results appeal for 

attention since DS are not usually explored in primary care settings, particularly when 

addressing older adults. However, the presence of DS, and psychiatric disease should be 

assessed in all older patients due to its implications on quality of life, as well as for its 

probable diagnostic value in early prediction of cognitive impairment. Also, HBP prevention 

and control could be crucial in preventing vascular damage and CogI progression. This study 

aims to disclose the importance of taking early actions given the incremental risk for 

development of CogI.

Thus, we conclude that even if there are no curative treatments for dementia or CogI 

available at the present time, prevention and delay of their installment are of paramount 

importance. Also, early targets for potential treatments must be identified. There are several 

treatable risk factors, which could be managed through counseling regarding healthy 

lifestyle habits, detection of prodromal symptoms and prevention of cardiovascular risk 

factors, including HBP which could importantly impact outcomes in older persons. 

[5,6,35,36] More studies are required in order to more accurately describe and confirm these 
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findings, leading toward the creation of prevention policies for adequately treating older 

persons.
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Figure 1. 
Flowchart of the study sample

Borda et al. Page 11

Eur Geriatr Med. Author manuscript; available in PMC 2020 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Borda et al. Page 12

Table 1.

Descriptive sample and Bivariate analysis

Age mean ±
SD

Sex (women)
n (%)

Married n
(%)

Schooling
(years) 
mean
± SD

Alcohol
consumption n
(%)

Visual
deficits n (%)

Comorbidities
mean ± SD Total n (%)

Incidence 
of
cognitive
impairment 
n
(%)

No-HBP

1 67.72 ± 6.59 462 (39.55) 794 (67.98) 6.65 ± 5.24 0.22 ± 0.65 355 (30.39) 0.28 (0.52) 1168 (33.58) 60 (6.37)

2 68.79 ± 7.22 654 (44.58) 964 (65.71) 4.86 ± 3.97 0.25 ± 0.75 702 (47.85) 0.38 (0.61) 1467 (42.18) 60 (5.07)

3 69.09 ± 6.66 107 (55.44) 112 (58.03) 5.11 ± 4.73 0.16 ± 0.56 88 (45.60) 0.4 (0.58) 193 (5.55) 10 (7.14)

4 67.91 ± 6.17 262 (62.53) 250 (59.67) 4.34 ± 3.57 0.21 ± 0.68 244 (58.23) 0.61 (0.73) 419 (12.36) 15 (5.57)

P value <0.001 <0.001 0.003 <0.001 <0.001 <0.001 <0.001 0.567 0.367

Total 68.37 ± 6.66 1,485 (50.52) 2,120 (62.84) 5.24 ± 4.37 0.21 ± 0.66 1,389 (45.51) 1.67 (0.61) 3,247 (93.67) 145 (6.03)

HBP

1 68.8 ± 6.64 448 (53.46) 541 (64.56) 6.51 ± 4.95 0.17 ± 0.57 257 (30.67) 0.61 ± 0.71 838 (25.42) 26 (3.99)

2 69.07 ± 6.72 761 (58.49) 848 (65.18) 4.85 ± 3.84 0.17 ± 0.61 606 (46.58) 0.62 ± 0.73 1301 (39.47) 53 (5.42)

3 68.59 ± 6.31 175 (72.92) 122 (50.83) 5.12 ± 4.38 0.15 ± 0.56 101 (42.08) 0.93 ± 0.91 240 (7.28) 16 (9.20)

4 68.59 ± 6.29 508 (73.62) 381 (55.22) 3.97 ± 3.38 0.15 ± 0.61 401 (58.12) 0.85 ± 0.82 690 (20.93) 46 (8.57)

P value 0.456 <0.001 <0.001 <0.001 0.573 <0.001 <0.001 0.241 0.002

Total 68.7 ± 6.49 1,892 (64.62) 1,892 (58.94) 5.11 ± 4.13 0.16 ± 0.58 1,365 (44.36) 3.01 ± 0.79 3,069 (23.27) 141 (6.7)

Total sample

1 68.17 ± 6.69 911 (45.27) 1,335 (66.47) 6.59 ± 5.12 0.21 ± 0.62 613 (30.54) 0.23 ± 0.69 2007 (31.72) 86 (5.40)

2 68.91 ± 6.99 1,418 (51.15) 1,812 (65.32) 4.86 ± 3.91 0.21 ± 0.69 1,310 (47.24) 0.17 ± 0.57 2773 (43.83) 113 (5.22)

3 68.8 ± 6.78 285 (65.26) 234 (53.63) 5.10 ± 4.54 0.15 ± 0.57 190 (43.58) 0.12 ± 0.56 436 (6.89) 26 (8.21)

4 68.4 ± 6.64 771 (69.42) 633 (56.88) 4.12 ± 3.45 0.17 ± 0.64 647 (58.24) 0.18 ± 0.62 1,111 (17.57) 61 (6.96)

P value 0.0018 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.474 0.061

Total 68.59 ± 6.78 3,385 (57.7) 3,814 (60.57) 5.16 ± 4.26 0.185 ± 0.63 2,760 (43.40) 0.7 (0.61) 6,327 (25) 286 (6.44)

Sample description according to baseline characteristics: Chi2 test used for categorical variables and ANOVA used for continuous variables..

HBP=High Blood Pressure, 1=without SMC/ without DS, 2=with SMC/ without DS, 3=without SMC/ with DS, 4=with SMC/ with DS
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Table 2.

Logistic regression model

TOTAL NO-HBP HBP

Study groups OR p-value CI OR p-value CI OR p value CI

Unadjusted

1

2 0.96 0.81 (0.72 - 1.28) 0.78 0.19 (0.54 - 1.13) 1.37 0.19 (0.85 - 2.22)

3 1.56 0.05 (0.99 - 2.47) 1.13 0.72 (0.56 - 2.26) 2.43 0.007 (1.27 - 4.64)

4 1.31 0.11 (0.93 - 1.84) 0.68 0.2 (0.38 - 1.22) 2.25 0.001 (1.37 - 3.69)

Adjusted

1

2 0.86 0.34 (0.64 - 1.16) 0.69 0.059 (0.47 - 1.01) 1.29 0.31 (0.79 - 2.12)

3 1.34 0.21 (0.84 - 2.13) 1.01 0.97 (0.51 - 2.04) 2.11 0.03 (1.09 - 4.09)

4 1.04 0.80 (0.73 - 1.49) 0.53 0.041 (0.29 - 0.97) 1.91 0.01 (1.14 - 3.22)

Logistic regression model which displays the variables when assessed by SMC and DS status. Adjusted by sex, age, number of years in school, 
marital status, comorbidity, alcoholism, and visual deficits.

HBP=High Blood Pressure, 1=without SMC/ without DS, 2=with SMC/ without DS, 3=without SMC/ with DS, 4=with SMC/ with DS
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