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ABSTRACT
PURPOSE Hypertension trials often exclude patients with complex health problems and lack generalizability. We aimed to determine if systolic blood pressure
(SBP) in patients undergoing antihypertensive treatment is associated with 1-year
changes in cognitive/daily functioning or quality of life (QoL) in persons aged
≥75 years with or without complex health problems.
METHODS We analyzed data from a population-based prospective cohort study

(Integrated Systematic Care for Older Persons [ISCOPE]) with a 1-year follow-up.
Stratified by SBP level in the year before baseline, we used mixed-effects linear
regression models to evaluate the change from baseline to 1-year follow-up in
outcome measures (Mini-Mental State Examination [MMSE], Groningen Activity
Restriction Scale [GARS], and EQ-5D-3L). We adjusted for age, sex, and baseline
MMSE/GARS/EQ-5D-3L scores and stratified for complex health problems as a
proxy for frailty.
RESULTS Participant (n = 1,266) age averaged 82.4 (SD 5) years, and 874 (69%)

were women. For participants undergoing antihypertensive therapy (1,057;
83.5%) and with SBP <130 mm Hg, crude cognitive decline was 0.90 points
MMSE, whereas in those with SBP >150 mm Hg, it was 0.14 points MMSE
(ie, 0.76-point less decline; P for trend = .013). Complex health problems modified the association of SBP with cognition; the association was seen in those
with antihypertensive treatment (P for trend <.001), not in those without (P for
trend = .13). Daily functioning/QoL did not differ across the strata of SBP or antihypertensive treatment.
CONCLUSIONS Participants aged ≥75 years undergoing antihypertensive treat-

ment, with SBP ≥130 mm Hg compared to <130 mm Hg, showed less cognitive
decline after 1 year, without loss of daily functioning or QoL. This effect was
strongest in participants with complex health problems. More studies should be
conducted to determine if there is a causal relation and to understand the mechanism of the association observed.
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INTRODUCTION

H

ypertension guidelines recommend lowering systolic blood
pressure (SBP) in older patients, but cohort studies have raised
concern that lowering SBP too much might harm these patients
by, for example, accelerating cognitive decline.1-11 A recent network metaanalysis of 17 hypertension trials proved the effectiveness and safety of
lowering SBP to <130 mm Hg in patients with hypertension,12 spurring
the American College of Cardiology/American Heart Association to
update their guidelines to recommend lowering SBP to <130 mm Hg for
noninstitutionalized older patients.13 Hypertension trials, however, often
exclude older, frail patients and those with complex health problems,14
and many have questioned the generalizability and applicability of the
results of these studies.15,16 In an earlier study, we reported in a population-based Dutch cohort of persons aged 85 years (n = 570) that low
SBP was associated with increased all-cause mortality risk and cognitive
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decline but only in frail patients who were undergoing
antihypertensive therapy.17
In the present study, we set out to determine if
low SBP and cognitive decline are similarly associated
in a relatively younger cohort of persons aged ≥75
years in the primary care setting and with or without
antihypertensive treatment. We also tested for an
association between SBP and daily functioning and
quality of life (QoL).

METHODS
Study Design
This was a prospective cohort study based on data
from the Integrated Systematic Care for Older Persons
(ISCOPE) study, a cluster-randomized trial.
Data From the ISCOPE Trial
In the ISCOPE study, 560 family physicians (FPs) were
approached, and 104 FPs included participants from
2009 to 2010 in Leiden, the Netherlands.18 The inclusion criterion was age ≥75 years; terminal illness and
life expectancy of <3 months were the only exclusion
criteria. Participants were randomized to either an integrated care plan with a functional geriatric approach
or usual care.18 Of 11,476 patients in the target population, 7,285 (63.5%) answered a screening questionnaire.
A random sample of 1,921 patients was selected for a
1-year follow-up. Of these, 106 (5.5%) died.
Population
We needed electronic medical record (EMR) data to
extract SBP measurements and identify antihypertensive drugs according to Anatomic Therapeutic Chemical (ATC) codes. We thus selected participants based
on the following 4 criteria: (1) they consented for us to
analyze their EMR data; (2) we could link their EMR
data to the data set; (3) they were selected for 1 year of
follow-up in ISCOPE; and (4) their SBP measurements
were recorded for the year before they were included
in ISCOPE (Figure 1).
Ethical Approval
Informed consent was obtained from each patient. The
study protocol conformed to the ethical guidelines of
the 1975 Declaration of Helsinki. The Ethics Committee
of the Leiden University Medical Center (Leiden, The
Netherlands [P09.096]) approved the ISCOPE study,
registered in the Netherlands Trial Register (NTR1946).

✦

Outcome Measurements
In ISCOPE, research nurses made home visits at baseline and at 1-year follow-up.18 Measures included the
Mini-Mental State Examination (MMSE), which measures cognitive function on a scale of 0 to 30 points
(higher score indicates better function),19 and the
Groningen Activity Restriction Scale (GARS) questionnaire, which measures basic and instrumental activities
of daily living. The combined score for GARS ranges
from 18 to 72 points (higher score indicates greater
disability).20 Quality of life was assessed with the
EQ-5D-3L index; participants rated their health status
in 5 dimensions (mobility; self-care; usual activities; pain
and discomfort; anxiety and depression) and at 3 levels
(no, some, extreme),21 and we converted the values to a
weighted index according to the EuroQoL Group (full
health has a value of 1, death has a value of 0).22
Figure 1. Study flowchart
7,285 Participants in
ISCOPE responding to
baseline questionnaire

Excluded:
2,800 EMR not compatible
with extract data
134 No consent to use EMR
data

4,351 Participants consenting
with compatible EMRs

Excluded:
2,857 Not randomly selected for
follow-up in ISCOPE

1,494 Eligible participants

Excluded:
228 No BP measurements 1 year
before study inclusion

1,266 Data available
for analysis

Exposures
We averaged SBP values for up to 5 of the most recent
measurements taken the year before baseline from the
EMR. We grouped participants into 3 SBP categories
ANNALS O F FAMILY MED ICINE

(<130, 130-150, >150 mm Hg). Those with SBP <130
mm Hg were the reference group. We also used EMR
data at baseline to determine which participants were
undergoing antihypertensive treatment.

BP = blood pressure; EMR = electronic medical record; ISCOPE = Integrated
Systematic Care for Older Persons study.
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Confounders
We a priori selected age, sex, and either MMSE, GARS,
or EQ-5D-3L at baseline, depending on the outcome,
as confounders. We took a causal modeling approach
to identifying other potential confounders by examining change (±10%) between our crude and adjusted
models for the following: living situation; income; education; diabetes; cardiovascular disease (CVD) (myocardial infarction, angina pectoris, intermittent claudication, other ischemic heart disease, stroke, transient
ischemic attack, heart failure); and noncardiovascular
comorbidities (cancer, diabetes, depression). None of
these covariates met these confounder criteria, and the
model was adjusted for as prespecified.
To identify participants with complex health
problems, we used scores from a validated questionnaire covering 4 domains (functional, somatic, mental,
social),18 for which each contained 4 to 9 questions.
If a participant reported problems for ≥2 questions
in a domain, the score was 1 for that domain; if they
reported no problems, the score was 0. Participants
with a score of 1 for 3 or 4 of the domains were classified as having complex problems. Details regarding
scoring and grouping are described elsewhere.18
Statistical Analysis
By descriptive analysis, we compared baseline characteristics for participants with and without SBP measurements in the EMR to determine selection bias,
and we then compared participants with and without
antihypertensive treatment. We used the χ2 test for
categorical data, t test for normally distributed data,
and Wilcoxon rank sum test for nonnormally distributed continuous data.
In a primary analysis, we assessed associations
between SBP category (<130, 130-150, >150 mm Hg)
stratified by antihypertensive therapy (yes or no)
and change in function in old age (MMSE, GARS,
EQ-5D-3L) from baseline to 1-year follow-up. We estimated the change in function and 95% CIs in a crude
mixed-effects regression model that only accounted
for the correlated nature of data for participants with
or without antihypertensive treatment by the same FP.
We calculated P for trend to test a linear trend across
categories of SBP and antihypertensive therapy (yes
or no). We then adjusted the mixed-effects regression
model for sex, age, and baseline values for MMSE,
GARS, or EQ-5D-3L, depending on the outcome. Linear assumptions were tested and valid for all outcomes.
We performed several sensitivity analyses for the
primary analysis as follows: (1) restricting the sample
to participants with no history of CVD at baseline;
(2) including the ISCOPE trial arm as a confounder,
although the ISCOPE trial did not show that the inteANNALS O F FAMILY MED ICINE
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grated care plan increased QoL or daily function or
changed health care use; (3) restricting the sample to
participants aged <85 years; (4) excluding those with
SBP <120 mm Hg.
In a secondary analysis, we took the same
approach, but we stratified for participants with and
without complex health problems. A 2-sided P of
.05 was considered statistically significant. We used
STATA 15.1 (StataCorp LP) for all analyses.

RESULTS
Study Population
Of 7,285 participants who responded to the screening
questionnaire in ISCOPE, we excluded 2,934 (40.3%)
because they did not consent to providing a link to
their EMR data (n = 134; 1.8%) or their EMR data could
not be linked with ISCOPE data (n = 2,800; 38.4%)
(Figure 1). Of the 4,351 who remained, 1,494 (34.3%)
were followed up for 1 year in ISCOPE. Of those, we
excluded 228 (15.3%) because they had no EMR SBP
measurements. Those we excluded for lack of SBP measurements were healthier overall than the study participants; they had less CVD (21% vs 40%; P <.001), less
antihypertensive therapy (49% vs 84%; P <.001), less
diabetes (15% vs 22%; P = .030), lower GARS score (27
vs 31; P <.001), higher EQ-5D-3L score (0.81 vs 0.77;
P <.001), higher MMSE score (28 [27-29] vs 28 [26‑29];
P = .019), and less complex health problems (39% vs
53%; P >.001) (Supplemental Table 1, available at http://
www.AnnFamMed.org/content/17/2/100/suppl/DC1/).
The final data set comprised 1,266 participants.
The average age was 82.4 years (SD 5 years) (Table 1),
and 379 (30%) participants were aged ≥85 years. Most
(83.5%) were undergoing antihypertensive treatment.
At baseline, the sociodemographic characteristics of
participants with or without antihypertensive treatment were similar, but participants with antihypertensive treatment more often had an SBP >150 mm Hg
(35% vs 23%; P = .004), more CVD (48% vs 4%; P
<.001), more diabetes (23% vs 15%; P = .013), higher
GARS score (33.3 vs 31.2; P = .019), and lower QoL
(EQ-5D-3L 0.66 vs 0.71; P = .031). Supplemental Table
2 compares baseline characteristics across SBP categories (Supplemental Table 2, available at http://www.
AnnFamMed.org/content/17/2/100/suppl/DC1/).
Crude 1-Year Changes in Cognitive Function,
Daily Function, and Quality of Life
Figure 2 shows the crude estimates of changes from
baseline to 1-year follow-up in cognitive function
(MMSE) (A), daily functioning (GARS) (B), and QoL
(EQ-5D-3L) (C). For participants undergoing antihypertensive treatment, we found a clear trend across

WWW.AN N FA MME D.O R G

102

✦

VO L. 17, N O. 2

✦

MA RCH/A P R IL 2019

B L O O D P R E S S U R E I N O L D AG E

categories of SBP; with lower
SBP, cognitive decline worsened (measured by MMSE)
at 1-year follow‑up (P for
trend .013). For participants
undergoing antihypertensive
treatment and with SBP <130
mm Hg, cognitive decline in
1 year averaged 0.90 points
MMSE (95% CI, 0.43‑1.36
points), whereas it was 0.14
points MMSE (95% CI, 0.210.49 points) for those with SBP
>150 mm Hg (a 0.76-point
less decline in participants
with SBP >150 mm Hg than in
those with SBP <130 mm Hg).
For participants without antihypertensive treatment, we
observed a similar trend, but it
was not statistically significant
(1.75 points, 95% CI, 0.80-2.70
points for SBP <130 mm Hg vs
0.54 points, 95% CI, 0.43‑1.41
points for SBP >150 mm Hg;
P for trend .08). We found no
association between SBP and
daily functioning or QoL for
participants with or without
antihypertensive therapy.

Table 1. Baseline Characteristics of Participants Overall and Grouped by
Antihypertensive Treatment (n = 1,266)
Antihypertensive
Treatment
Overall
(n = 1,266)

Characteristic

Yes
(n = 1,057)

No
(n = 209)

P
Valuea

Sociodemographic data
Female, n (%)
Age, years (SD)

874 (69)

728 (69)

146 (70)

.72

82.4 (5)

82.5 (5)

82.3 (5)

.59

Primary school only, n (%)

656 (52)

541 (51)

115 (55)

.33

Low incomeb, n (%)

197 (16)

166 (16)

31 (15)

.72

Residential home, n (%)

101 (8)

83 (8)

18 (9)

.72

Systolic blood pressure, n (%)
<130 mm Hg

237 (19)

197 (19)

40 (19)

130-150 mm Hg

613 (48)

493 (47)

120 (57)

>150 mm Hg

416 (33)

367 (35)

49 (23)

CVDc

511 (40)

503 (48)

8 (4)

Diabetes mellitus

274 (22)

242 (23)

32 (15)

Depression

182 (14)

148 (14)

34 (16)

.42

Cancer

159 (13)

134 (13)

25 (12)

.75

Complex health problemsd

674 (53)

571 (54)

103 (49)

.23

.004

Comorbidity, n (%)
<.001
.013

Baseline function, mean (SD)
MMSEe score

27.2 (3.1)

27.2 (3.0)

27.0 (3.5)

GARSf score

33.0 (11.5)

33.3 (11.4)

31.2 (11.7)

EQ-5D-3Lg index values

0.70 (0.27)

0.66 (0.27)

0.71 (0.26)

.31
.019
.031

CVD = cardiovascular disease; EUR = euro; GARS = Groningen Activities Restriction Scale; MMSE = Mini-Mental
State Examination.
P value from χ2 test for categorical data and t test for normally distributed continuous data.
Defined as state pension only (~EUR 750 monthly).
c
CVD included myocardial infarction, angina pectoris, intermittent claudication, other ischemic heart disease,
stroke, transient ischemic attack, and heart failure.
a

b

d

Defined as patients having problems in 3 or more of 4 domains (functional, somatic, mental, social).

MMSE on a scale of 0 to 30 points (higher scores indicate better cognitive function).
Multivariable Models for
GARS; score ranges from 18 to 72 (higher scores indicate greater disability).
Cognitive Function, Daily
Quality of life (EQ-5D-3L index values; full health has a value of 1, dead a value of 0).
Functioning, and Quality
of Life
Table 2 shows changes in function for the reference
www.AnnFamMed.org/content/17/2/100/suppl/DC1/).
group (<130 mm Hg) stratified by antihypertenAll other sensitivity analyses, including adding the
sive treatment for each outcome (MMSE, GARS,
ISCOPE trial arm as a confounder, restricting the
EQ-5D-3L). Compared to the reference group, parsample to participants aged <85 years (n = 887), and
ticipants with antihypertensive therapy showed less
excluding participants with SBP <120 mm Hg (n = 70),
cognitive decline after 1 year by 0.71 points MMSE
showed similar results (data not shown).
(95% CI, 0.20-1.22 points; P = .007) when SBP was
130‑150 mm Hg and by 1.01 points MMSE (95% CI,
Secondary Analysis for Complex Health
0.47-1.55; P <.001) when SBP was >150 mm Hg (P for
Problems
trend <.001). For participants without antihypertenFor participants with complex health problems (n = 674;
sive therapy, the trend was in the same direction but
53%), we found the same association (Table 3). Comnot significant (P for trend .07). For outcomes of daily
pared to the reference group (SBP <130 mm Hg), parfunctioning and QoL, there was no association with
ticipants showed less cognitive decline after 1 year by
SBP category or antihypertensive therapy (yes/no).
0.99 points MMSE (95% CI, 0.32-1.66 points; P = .004)
when SBP was 130-150 mm Hg and by 1.39 points
Sensitivity Analyses
MMSE (95% CI, 0.68-2.11 points; P <.001) when SBP
The findings remained robust when we restricted
was >150 mm Hg (P for trend <.001). This association
the sample to participants with no history of CVD
was not found for participants without complex health
at baseline (Supplemental Table 3, available at http://
problems (P for trend .35) (Supplemental Table 4,
e
f

g
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available at http://www.AnnFamMed.org/
content/17/2/100/suppl/DC1/). Complex
health problems did not modify the effect
on daily functioning or QoL.

Figure 2. Associations between systolic blood pressure,
antihypertensive treatment, and change in function after
a 1-year follow-up.
A. Change in MMSE after 1-year follow-up.
0
194

DISCUSSION

48

119

40

363

485

In this large Dutch primary-care cohort of
persons aged ≥75 years, those undergoing
antihypertensive treatment had less cognitive decline if their SBP in the year before
baseline was ≥130 mm Hg. The association was strongest in those with complex
health problems. Daily functioning and
QoL were the same across the strata of
SBP and antihypertensive treatment. Sensitivity analyses excluding participants
with CVD or including the trial arm of
the ISCOPE trial in the model supported
these findings.

–1

P for trend = .013

–2

P for trend = .08

–3
<130
mm Hg

130-150
mm Hg

>150
mm Hg

Yes antihypertensive treatment

<130
mm Hg

130-150
mm Hg

>150
mm Hg

No antihypertensive treatment

B. Change in GARS after 1-year follow-up.
6
P for trend = .84

P for trend = .80

4

2

0

191

480

360

40

115

48

<130
mm Hg

130-150
mm Hg

>150
mm Hg

<130
mm Hg

130-150
mm Hg

>150
mm Hg

Yes antihypertensive treatment

No antihypertensive treatment

C. Change in EQ-5D-3L after 1-year follow-up.
0.1

193

485

365

39

49

119

0

–0.1

P for trend = .58
P for trend = .10

–0.2
<130
mm Hg

130-150
mm Hg

>150
mm Hg

Yes antihypertensive treatment

<130
mm Hg

130-150
mm Hg

>150
mm Hg

No antihypertensive treatment

GARS = Groningen Activity Restriction Scale; MMSE = Mini-Mental State Examination.
Note: Numbers in or above bars equal number of participants.
Estimates, 95% CI, and P for trend from crude mixed-effects linear regression accounting for
clustering within family physicians. A. Cognitive function measured by MMSE (fewer points = cognitive decline). B. Daily functioning measured by GARS (more points = more disability). C. Quality
of life measured by EQ-5D-3L (fewer points = lower quality of life).
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Comparison With Previous Studies
We interpret the differences in MMSE
scores (0.71-1.39 per year depending on
SBP category) to be statistically significant
as well as clinically meaningful. The literature suggests a decline of 3 to 5 points
over 5 years to be clinically relevant.23,24
Based on our earlier study, in which we
followed an older cohort over a period of
5 years, we found no evidence that this
decline would stop after 1 year or regress
to the mean.17 Our present study builds
on a study by Mosello and Simoni25 but
is much larger (1,266 vs 172 participants)
and was conducted in a different setting
(primary care vs outpatient memory clinics). Mosello and Simoni25 included only
patients with dementia or mild cognitive
impairment. Our study included participants often excluded from trials because
they are sicker and have complex health
problems. We found the same associations but also demonstrated that complex
health problems changed the association.
These findings are consistent with those
of other studies reporting that associations
changed with frailty.26,27 Studies of older
patients which did not stratify according
to antihypertensive treatment found either
no association28 or an association between
higher SBP, better cognition, and lower
risk of dementia.29 The present study
helps to explain this difference by showing
VO L. 17, N O. 2
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Table 2. Associations Between Baseline Systolic Blood Pressure and Antihypertensive Treatment With
Change in Cognitive/Daily Function and Quality of Life After 1-year Follow-Up (n = 1,266)
Antihypertensive Treatment
Yes (n = 1,057)

Characteristic

No.

Change (95% CI)

No (n = 209)

P Value

P Trend

…

No.

Change (95% CI)

P Value

P Trend

Cognitive function
<130 mm Hg

194

<.001

40

…

.07

130-150 mm Hg

485

0.71 (0.20-1.22)

Reference

.007

…

118

1.04 (–0.04 to 2.12)

Reference

.06

…

>150 mm Hg

362

1.01 (0.47-1.55)

<.001

…

48

1.22 (–0.03 to 2.47)

.06

…
.70

Daily function
<130 mm Hg

191

Reference

…

.47

40

Reference

…

130-150 mm Hg

480

–0.08 (–1.11 to 0.96)

.88

…

114

–1.73 (–4.54 to 1.10)

.42

…

>150 mm Hg

359

–0.37 (–1.47 to 0.74)

.51

…

48

–0.75 (–4.02 to 2.52)

.65

…

Quality of life
<130 mm Hg

193

Reference

…

.17

39

Reference

…

.14

130-150 mm Hg

484

0 (–0.04 to 0.04)

.98

…

118

–0.06 (–0.14 to 0.02)

.13

…

>150 mm Hg

364

0.03 (–0.02 to 0.07)

.24

…

49

–0.07 (–0.16 to 0.02)

.12

…

GARS = Groningen Activities Restriction Scale; MMSE = Mini-Mental State Examination; Reference = <130 mm Hg; SBP = systolic blood pressure.
Note: Multivariable mixed-effects regression model adjusted for age, sex, baseline MMSE/GARS/EQ-5D-3L and accounting for clustering within family physicians.
Reading example: Patients undergoing antihypertensive treatment and with a baseline SBP >150 mm Hg had 1.01 points MMSE (95% CI, 0.47-1.55 points) less cognitive decline compared to patients undergoing antihypertensive therapy and with a baseline SBP <130 mm Hg (Reference).

Table 3. Subgroup Analysis Restricted to Patients With Complex Health Problems (n = 674)
Antihypertensive Treatment
Yes (n = 571)

Characteristic

No.

Change (95% CI)

No (n = 103)

P Value

P Trend

…

No.

Change (95% CI)

P Value

P Trend

…

.13

Cognitive function
<130 mm Hg

117

< .001

20

130-150 mm Hg

258

0.99 (0.32-1.66)

Reference

.004

…

60

1.90 (0.05-3.75)

Reference

.044

…

>150 mm Hg

189

1.39 (0.68-2.11)

<.001

…

22

1.78 (–0.42 to 3.98)

.11

…

Daily function
<130 mm Hg

115

Reference

…

.59

20

…

.65

130-150 mm Hg

254

–0.18 (–1.57 to 1.20)

.79

…

57

–2.02 (–6.14 to 2.10)

Reference

.34

…

>150 mm Hg

188

–0.40 (–1.88 to 1.09)

.60

…

22

–1.20 (–6.11 to 3.72)

.63

…

Quality of life
<130 mm Hg

117

Reference

…

.61

19

…

.19

130-150 mm Hg

257

–0.03 (–0.08 to 0.03)

.21

…

60

–0.11 (–0.23 to 0.01)

Reference

.08

…

>150 mm Hg

190

0.01 (–0.05 to 0.07)

.99

…

22

–0.10 (–0.24 to 0.04)

.16

…

GARS = Groningen Activities Restriction Scale; MMSE = Mini-Mental State Examination; Reference = <130 mm Hg; SBP = systolic blood pressure.
Note: Associations of baseline systolic blood pressure and antihypertensive treatment with change in cognitive/daily function and quality of life after 1‑year follow-up
(n = 1,266). Multivariable mixed-effects regression model adjusted for sex, age, baseline MMSE/GARS/EQ-5D-3L, and accounting for clustering within family physicians.
Reading example: Patients undergoing antihypertensive treatment and with a baseline SBP >150 mm Hg had 1.39 points MMSE (95% CI, 0.68-2.11 points) less cognitive decline compared to patients undergoing antihypertensive therapy and with a baseline SBP <130 mm Hg (Reference).

that in participants without complex health problems
as a proxy for frailty, low SBP is not as clearly associated with cognitive decline30 as in those with complex
health problems.
We also found no evidence that SBP is associated with changes in daily function in participants
with antihypertensive therapy, though prior studies
identified both positive and negative associations.3,31,32
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A cohort study of 35 centenarians in Poland found at
follow-up that higher SBP benefitted daily activity.3
The Leiden 85-plus Study found that higher SBP was
associated with lower activities of daily living disability over 5 years.31 In contrast, a US longitudinal
cohort study of approximately 600 persons aged 75
years found that high SBP was associated with declining physical function (measured by gait speed) over
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10 years of follow-up.32 This diametric association
might be explained by age; there was evidence that
high SBP was associated with physical function at age
75 years, but that high SBP increased physical function in those aged >85 years and aged >100 years.
Most studies that assessed the association between
SBP and function in old age did not assess QoL. A
Polish study of approximately 11,500 elderly patients
found that those treated for hypertension (especially
those on multiple antihypertensive medications) had
optimal QoL with higher SBP,33 but our present results
suggest no association between SBP and 1-year change
in daily function or QoL.
Strengths and Limitations
Strengths of the present study include the large number of older participants recruited by a large group
of FPs and the extensive measurements that consider
cognitive function, daily functioning, and QoL. The
study also has the following limitations: it was observational; therefore, we cannot exclude residual confounding. However, the strength of the associations
we identified, consistency with prior studies, doseresponse relation, and temporal relation of SBP measurements and outcome assessments all point toward a
causal interpretation. We do not have data for participants whose family physicians were using an incompatible EMR. Incompatible EMRs at the level of FPs is
unlikely to introduce selection bias, nor is the random
selection of participants for a 1-year follow-up. Participants excluded because of no SBP measurements
recorded in the year before the start of the study
were even healthier, and they did not otherwise differ from responders. The latter limitation can also
be considered a strength because we included sicker,
older participants with a high incidence of CVD and
undergoing antihypertensive treatment, and this everincreasing group is often excluded from trials.
Conclusions and Future Directions
Our present findings suggest the importance of close
blood pressure monitoring for patients undergoing
antihypertensive treatment, to maintain optimal cognition especially in those with complex health problems,
those for whom we observed the strongest effect. More
studies should be conducted to examine whether there
is a causal relation and to understand the mechanism
of the association observed. Early trials, such as the
Dutch Discontinuation of Antihypertensive Treatment
in Elderly People (DANTE) study, asked if deprescribing antihypertensive medication improved cognitive
function in older patients with mild cognitive impairment but found no evidence of effect after 16 weeks
of follow-up.34 The long-term effects of deprescribing
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antihypertensive drugs are still uncertain, but a recent
Cochrane review found that withdrawing from antihypertensive therapy in old age did not increase mortality.35 We encourage researchers to conduct new randomized trials to test the long-term effectiveness and
safety of deprescribing antihypertensive drugs to raise
SBP, especially in frail older patients. Until the results
of these new trials are available, clinicians must decide
daily on the appropriate treatment for hypertension in
older patients, with limited evidence.15,16 Antihypertensive treatment is intended to reduce the risk of cardiovascular events and to preserve cognitive/daily function
and QoL in older people. However, our results show
that SBP <130 mm Hg with antihypertensive treatment is associated with additional cognitive decline.
Our results suggest that SBP thresholds for treatment
should be redefined, especially for frail older persons.36
Because older patients are more likely to be frail and
experience accelerated cognitive decline, clinicians are
advised to be cautious about lowering SBP too much.
To read or post commentaries in response to this article, see it
online at http://www.AnnFamMed.org/content/17/2/100.
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