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IMPORTANCE There are currently no proven treatments to reduce the risk of mild cognitive
impairment and dementia.

OBJECTIVE To evaluate the effect of intensive blood pressure control on risk of dementia.

DESIGN, SETTING, AND PARTICIPANTS Randomized clinical trial conducted at 102 sites in the
United States and Puerto Rico among adults aged 50 years or older with hypertension but
without diabetes or history of stroke. Randomization began on November 8, 2010. The trial
was stopped early for benefit on its primary outcome (a composite of cardiovascular events)
and all-cause mortality on August 20, 2015. The final date for follow-up of cognitive outcomes
was July 22, 2018.

INTERVENTIONS Participants were randomized to a systolic blood pressure goal of either
less than 120 mm Hg (intensive treatment group; n = 4678) or less than 140 mm Hg
(standard treatment group; n = 4683).

MAIN OUTCOMES AND MEASURES The primary cognitive outcome was occurrence of
adjudicated probable dementia. Secondary cognitive outcomes included adjudicated
mild cognitive impairment and a composite outcome of mild cognitive impairment
or probable dementia.

RESULTS Among 9361 randomized participants (mean age, 67.9 years; 3332 women [35.6%]),
8563 (91.5%) completed at least 1 follow-up cognitive assessment. The median intervention
period was 3.34 years. During a total median follow-up of 5.11 years, adjudicated probable
dementia occurred in 149 participants in the intensive treatment group vs 176 in the standard
treatment group (7.2 vs 8.6 cases per 1000 person-years; hazard ratio [HR], 0.83; 95% CI,
0.67-1.04). Intensive BP control significantly reduced the risk of mild cognitive impairment
(14.6 vs 18.3 cases per 1000 person-years; HR, 0.81; 95% CI, 0.69-0.95) and the combined
rate of mild cognitive impairment or probable dementia (20.2 vs 24.1 cases per 1000
person-years; HR, 0.85; 95% CI, 0.74-0.97).

CONCLUSIONS AND RELEVANCE Among ambulatory adults with hypertension, treating to
a systolic blood pressure goal of less than 120 mm Hg compared with a goal of less than
140 mm Hg did not result in a significant reduction in the risk of probable dementia. Because
of early study termination and fewer than expected cases of dementia, the study may have
been underpowered for this end point.
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A lzheimer disease and related dementias are projected
to affect 115 million people worldwide by 2050.1 To
date, there are no proven interventions that prevent or

delay the incidence of dementia or mild cognitive impair-
ment (MCI), a clinical state between normal cognitive aging and
dementia.2 Hypertension, which affects more than 75% of
persons older than 65 years,3 has been identified as a poten-
tially modifiable risk factor for MCI and dementia in observa-
tional studies.4,5 Individuals with Alzheimer disease com-
monly exhibit features of vascular damage in combination with
β-amyloid and tau neuropathology.6-8 Randomized clinical
trials of systolic blood pressure (SBP) reductions greater than
4 mm Hg that have included cognitive assessment have gen-
erally been inconclusive, but none, to our knowledge, have in-
cluded a follow-up of longer than 4 years with expert adjudi-
cation of dementia and MCI.9,10 Although no randomized
clinical trial of SBP lowering has shown harm, some observa-
tional studies have identified an association between low BP
and higher risk of cognitive impairment.11,12

The Systolic Blood Pressure Intervention Trial (SPRINT)
was designed to test the effect of more intensive BP control
on cardiovascular (primary end point), renal, and cognitive out-
comes in persons without diabetes or preexisting stroke.
Results for cardiovascular and renal outcomes have been pre-
viously reported.13,14 This article describes the effect of inten-
sive BP control (SBP target <120 mm Hg) on the rate of prob-
able dementia and MCI compared with a standard SBP
treatment goal of less than 140 mm Hg.

Methods
Trial Design
The trial design and methods have been published
previously,13,15 and the study protocol is provided in Supple-
ment 1. The study was approved by the institutional review
board at each participating site, and each participant pro-
vided written informed consent. Briefly, we conducted a mul-
ticenter randomized clinical trial that compared 2 strategies
for managing SBP in older adults with hypertension who were
at increased risk of cardiovascular disease.

Participants were aged 50 years or older and had an SBP
between 130 and 180 mm Hg at the screening visit. Partici-
pants were considered to have an increased cardiovascular risk
if they had clinical or subclinical cardiovascular disease, chronic
kidney disease (defined by an estimated glomerular filtration
rate of <60 mL/min/1.73 m2), or a Framingham Risk Score of
15% or greater or if they were aged 75 years or older. Individu-
als residing in a nursing home, persons with a diagnosis of de-
mentia (based on medical record review), and those treated
with medications primarily used for dementia therapy were
excluded, as were persons with prevalent diabetes mellitus or
history of stroke. Race and ethnicity were collected via self-
report using fixed categories to satisfy the National Institutes
of Health Policy and Guidelines on the Inclusion of Women and
Minorities as Subjects in Clinical Research.

Individuals were randomized by the data coordinating cen-
ter in a 1:1 ratio to either an SBP goal of less than 120 mm Hg

(intensive treatment group; n = 4678) or an SBP goal of less than
140 mm Hg (standard treatment group; n = 4683). The random-
ization was stratified by clinic site. The algorithms and formu-
lary for the trial are listed in the study protocol (Supplement 1).
All major classes of antihypertensive agents were included in
the formulary and were provided at no cost to participants. The
protocol encouraged but did not mandate use of thiazide-type
diuretics as a first-line agent, loop diuretics for participants with
chronic kidney disease, and β-adrenergic blockers for partici-
pants with coronary artery disease.16,17 Enrollment began on
November 8, 2010, and ended in March 2013.

Ascertainment of Mild Cognitive Impairment
and Probable Dementia
Ascertainment of cognitive status followed a 3-step process.
In-person cognitive screening assessments were adminis-
tered to all participants at baseline and during follow-up by
centrally trained and certified examiners at each local site and
included a test of global cognitive function (Montreal Cogni-
tive Assessment [MoCA]; range, 0-30), learning and memory
(Logical Memory forms I and II subtests of the Wechsler
Memory Scale; ranges, 0-28 and 0-14), and processing speed
(Digit Symbol Coding Test of the Wechsler Adult Intelligence
Scale; range, 0-135) (eTable 1 in Supplement 2).18-20 For white
participants scoring lower than 19 (with <12 years of educa-
tion) or lower than 21 (with ≥12 years of education) on the
MoCA, nonwhite participants scoring lower than 17 (with
<12 years of education) or lower than 19 (with ≥12 years
of education) on the MoCA, or any participant with a de-
crease of 5 or more points from a previous MoCA assessment,
a preidentified proxy was administered the Functional Activi-
ties Questionnaire, a 10-item measure of functional abilities
(range, 0-30).21

Participants scoring either higher than 0 on the Func-
tional Activities Questionnaire or scoring 1 or lower on the
5-point Delayed Recall subtest of the MoCA underwent fur-
ther testing using an extended cognitive battery that mea-
sured attention/concentration, verbal and nonverbal memory,
language, and executive functions (eTable 1). A validated tele-
phone battery was administered to participants who could not
be assessed in person during follow-up.22 For participants re-
ceiving the telephone battery, the Functional Activities Ques-
tionnaire was administered if the participant scored below a
preset cut point (≤31) on the Modified Telephone Interview for
Cognitive Status.23 If a participant had died or was otherwise

Key Points
Question Does intensive blood pressure control reduce the
occurrence of dementia?

Findings In this randomized clinical trial that included 9361 adults
with hypertension, randomization to a systolic blood pressure target
of less than 120 mm Hg compared with less than 140 mm Hg
resulted in a rate of probable dementia of 7.2 vs 8.6 cases per 1000
person-years, a difference that was not statistically significant.

Meaning Among adults with hypertension, intensive blood pressure
control did not significantly reduce the risk of probable dementia.
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unable to communicate by telephone, the Dementia Ques-
tionnaire was administered to a prespecified contact.24 For all
tests and questionnaires, validated Spanish translations were
used when available. Otherwise, instruments were trans-
lated and then back-translated.

In addition to cognitive test scores and proxy functional sta-
tus reports, all participants were administered a standardized
measure of depressive symptoms, perceived health status, and
quality of life25 and reported current medications, medical prob-
lems, and current health habits (smoking, alcohol use, and physi-
cal activity). Hospitalizations were also recorded as part of a stan-
dardized protocol for ascertainment of serious adverse events
and all references to treatment group were redacted.13 These
data were reviewed by an expert adjudication panel that in-
cluded a neurologist, neuropsychologists, geriatricians, and
geropsychologists to adjudicate cognitive status. The adjudi-
cators were masked to treatment assignment. Participants were
classified into 1 of 3 primary categories: no cognitive impair-
ment, MCI, or probable dementia. Unclassifiable cases were
placed in a “cannot classify” category. Each case was reviewed
independently by 2 adjudicators using standardized diagnos-
tic criteria for probable dementia and MCI.26,27 Agreements by
the 2 adjudicators were final. Disagreements were discussed by
the full panel on regularly scheduled conference calls, with the
classification decision achieved by a majority vote of the panel
members. No subclassification of probable dementia was made.
Additional details of the adjudication process can be found in
the trial protocol (Supplement 1).

Duration of Follow-up
The design of the trial included planned cognitive assess-
ments at baseline and at 2 and 4 years of follow-up, as well as
at study closeout if it was more than 1 year removed from the

4-year follow-up visit (eFigure 1 in Supplement 2). On August
20, 2015, the Director of the National Heart, Lung, and Blood
Institute accepted the data and safety monitoring board’s rec-
ommendation to inform the investigators and participants of
the cardiovascular results after analyses of the primary out-
come (composite of cardiovascular events) showed that the
monitoring boundary was exceeded at 2 consecutive time
points, thus initiating the process to end the BP intervention.
Many of the planned year 4 cognitive assessments had not been
completed as of this date and so were completed at study close-
out while the trial was still providing medication at no cost to
participants. However, after the trial was stopped and during
the closeout visits, BP management decisions were returned
to participants’ primary care physicians. After the closeout visit,
participants were transitioned to having their BP and medi-
cations managed by their primary care physicians and medi-
cations were no longer provided by the trial. A final extended
follow-up visit, which included cognitive assessment, was con-
ducted between October 2017 and July 2018. For this analy-
sis, the final date of follow-up was July 22, 2018. Adverse events
during the intervention phase of the trial have been pub-
lished previously13,14,28; additional adverse event data were not
collected during the extended follow-up visits.

Cognitive Outcomes
The primary cognitive outcome was occurrence of probable de-
mentia. Secondary cognitive outcomes included occurrence
of MCI and a composite outcome of occurrence of probable de-
mentia or MCI. Mild cognitive impairment was defined as 2 or
more consecutive occurrences of an adjudicated classifica-
tion of MCI (eFigure 2 in Supplement 2). The protocol also
specified secondary outcomes examining cognitive decline in
the specific cognitive domains of memory and processing speed

Figure 1. Participant Flow in the Systolic Blood Pressure Intervention Trial (SPRINT)

14 692 Patients assessed for eligibility

5331 Excluded
2284 Taking more than allowed number of

medications or SBP outside of range
718 Not at increased cardiovascular risk
653 Did not complete screening
587 Did not provide consent
352 Low SBP 1 min after standing

34 Aged <50 y
703 Other reasons

9361 Randomized

4678 Randomized to intensive treatment
(SBP goal of <120 mm Hg)

4683 Randomized to standard treatment
(SBP goal of <140 mm Hg)

4278 Included in primary analysis
400 Excluded (no cognitive status data)

4285 Included in primary analysis
398 Excluded (no cognitive status data)

369 Did not complete cognitive assessment
during follow-up

 31 Cognitive status could not be adjudicated
during follow-up

366 Did not complete cognitive assessment
during follow-up

 32 Cognitive status could not be adjudicated
during follow-up

SBP indicates systolic blood pressure.
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in a subgroup of participants with complete cognitive test-
ing, the results of which are not presented herein.

Post Hoc Cognitive Outcomes
We also considered sensitivity analyses that relaxed the out-
come definition for MCI by examining the time to first occur-
rence of an adjudication of MCI.

Subgroups
Prespecified subgroups included age (<75 vs ≥75 years), sex,
race (black vs nonblack), baseline SBP tertiles (≤132, >132 to
<145, and ≥145 mm Hg), and presence of CVD, chronic kidney
disease, and orthostatic hypotension at baseline. The trial pro-
tocol also specified a subgroup analysis based on the pres-
ence of MCI at baseline. All participants were administered the
cognitive screening battery at baseline. However, we did not
collect additional testing sufficient to adjudicate cognitive sta-
tus; therefore, this subgroup analysis was not performed.

Statistical Analysis
The primary hypothesis for the cognitive assessments was that
the incidence of all-cause probable dementia would be lower
for participants assigned to intensive treatment compared with
their counterparts assigned to standard treatment over an av-
erage of 60 months of follow-up. Although the cognitive out-
comes were not used to determine sample size or as part of the
sequential monitoring, we estimated that the trial would have
an annual incidence rate of 3.1% for dementia in the standard
treatment group, with 96% power to detect a 20% reduction
(Supplement 1) and 79% power for a 15% reduction.

The time to occurrence of probable dementia, MCI, or the
composite outcome was compared between the 2 treatment
groups using Cox proportional hazards regression, with the
baseline hazard function stratified by clinical site. We evalu-
ated the suitability of the proportional hazards assumption
using graphical techniques and hypothesis tests based on
Schoenfeld residuals.29 Interactions between treatment
effect and prespecified subgroups were assessed with a likeli-
hood ratio test. We conducted sensitivity analyses account-
ing for the competing risk of death. For participants who died
between the study closeout visit and the extended follow-up
visit, we did not have consent to contact a proxy to ascertain
the exact date of death. Because of this, we used a subdistri-
bution hazard model that allows for interval censoring.30 We
also performed sensitivity analyses to assess the influence of
missing data using multiple imputation (eAppendix in
Supplement 2). All hypothesis tests were 2-sided and per-
formed at the α=.05 level of significance. There was no
adjustment of the significance threshold for the secondary or
other end points; because of the potential for type I error, the
findings from these analyses should be considered explor-
atory. All analyses were performed using SAS version 9.4
(SAS Institute Inc) and the R statistical computing environ-
ment (http://www.r-project.org).

Results
Study Participants
A total of 9361 participants were randomized between Novem-
ber 2010 and March 2013 (Figure 1). Overall, the mean age was
67.9 years (SD, 9.4 years), with 28.2% of participants aged 75
years or older (Table 1). Randomized participants were 35.6%
female, 30.0% black, and 10.5% Hispanic. The mean SBP at
baseline was 139.7 mm Hg (SD, 15.6 mm Hg), and the median
MoCA score was 23 (interquartile range, 20-26).

Table 1. Baseline Characteristics of Randomized Participants

Characteristics

Treatment Group
Intensive
(n = 4678)

Standard
(n = 4683)

Age, mean (SD), y 67.9 (9.4) 67.9 (9.5)

Aged ≥75 y, No. (%) 1317 (28.2) 1319 (28.2)

Sex, No. (%)

Male 2994 (64.0) 3035 (64.8)

Female 1684 (36.0) 1648 (35.2)

Race/ethnicity, No. (%)

White 2698 (57.7) 2701 (57.7)

Black 1379 (29.5) 1423 (30.4)

Hispanica 503 (10.8) 481 (10.3)

Otherb 98 (2.1) 78 (1.7)

Black race, No. (%)c 1454 (31.1) 1493 (31.9)

Systolic blood pressure,
mean (SD), mm Hg

139.7 (15.8) 139.7 (15.4)

Tertile, No. (%)d

≤132 1583 (33.8) 1553 (33.2)

>132 to ≤145 1579 (33.8) 1666 (35.6)

>145 1516 (32.4) 1464 (31.3)

Diastolic blood pressure,
mean (SD), mm Hg

78.2 (11.9) 78.0 (12.0)

Orthostatic hypotension, No. (%) 345 (7.4) 340 (7.3)

History of cardiovascular disease,
No. (%)

940 (20.1) 937 (20.0)

Estimated glomerular filtration rate,
mean (SD), mL/min/1.73 m2e

71.8 (20.7) 71.7 (20.6)

<60, No. (%) 1329 (28.5) 1316 (28.3)

Montreal Cognitive Assessment,
median (IQR)f

23.0 (20.0-26.0) 23.0 (20.0-26.0)

Logical Memory form II,
median (IQR)g

8.0 (6.0-11.0) 8.0 (6.0-11.0)

Digit Symbol Coding Test,
median (IQR)h

51.0 (41.0-60.0) 51.0 (41.0-61.0)

Abbreviation: IQR, interquartile range.
a Hispanic race/ethnicity encompasses a self-report of being of Spanish,

Hispanic, or Latino origin, independent of any other race/ethnicity
designation.

b Other race/ethnicity includes categories of Asian, American Indian/Alaskan
Native, Native Hawaiian/Pacific Islander, or other.

c Black race includes Hispanic black and black as part of a multiracial
identification.

d Systolic blood pressure tertiles were based on blood pressure measured at the
randomization visit.

e Based on the Modification of Diet in Renal Disease Study equation.
f Scores range from 0 to 30, with higher scores denoting better cognitive

function.
g Subtest of the Wechsler Memory Scale. Scores range from 0 to 14, with higher

scores denoting better cognitive function.
h Subtest of the Wechsler Adult Intelligence Scale. Scores range from 0 to 135,

with higher scores denoting better cognitive function.
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Blood Pressure
Up until the decision to stop the trial intervention (August 20,
2015), there was a sustained between-group difference in SBP
(eFigure 3 in Supplement 2). The mean SBP was 121.6 mm Hg
(95% CI, 120.8-122.3 mm Hg) in the intensive treatment
group and 134.8 mm Hg (95% CI, 134.1-135.6 mm Hg) in the
standard treatment group, resulting in a mean between-
group difference of 13.3 mm Hg (95% CI, 12.3-14.3 mm Hg).
During the study closeout period (from August 20, 2015, to
July 1, 2016), the between-group difference was reduced to
10.5 mm Hg (95% CI, 9.6-11.5 mm Hg), largely attributable to
an increase in the mean SBP in the intensive treatment group
to 125.0 mm Hg (95% CI, 124.3-125.7 mm Hg) following con-
clusion of the trial. During the extended follow-up visits, the
between-group difference was further reduced to 6.4 mm Hg
(95% CI, 4.2-8.5 mm Hg), attributable to a further increase in
the mean SBP in the intensive treatment group to 129.2 mm Hg
(95% CI, 127.7-130.7 mm Hg).

Follow-up Cognitive Data Collection
In the intensive treatment group, 4278 (91.4%) participants
completed at least 1 cognitive assessment during follow-up,
compared with 4285 (91.5%) in the standard treatment group
(Figure 1). In general, participants who did not complete a cog-
nitive assessment during follow-up were more likely to be fe-
male, more likely to be black, had lower cognitive test scores
at baseline, and had higher levels of frailty and depressive
symptoms compared with participants for whom cognitive sta-
tus could be ascertained during follow-up (eTable 2 in Supple-
ment 2). Across all follow-up visits, 93.5% of cognitive assess-
ments were conducted in person (eFigure 4 in Supplement 2).
With removal of participants who either were deceased, with-
drew consent, or were previously adjudicated as having prob-
able dementia, completion rates for cognitive testing were
greater than 90% for both treatment groups at the year 2 and
year 4 follow-up visits. Completion rates decreased at the ex-
tended follow-up visits (61.0% and 59.2%, respectively, for the

intensive and standard treatment groups) but were not statis-
tically different by treatment group (P = .10). Occurrence of in-
determinate adjudications (ie, decisions of “cannot classify”)
was low and was also similar between the treatment groups
(eTable 3 in Supplement 2).

Primary Cognitive Outcome
In the intensive treatment group, 149 participants (7.2 per 1000
person-years) were adjudicated with probable dementia com-
pared with 176 participants (8.6 per 1000 person-years) in the
standard treatment group (hazard ratio [HR], 0.83; 95% CI,
0.67-1.04) (Figure 2 and Table 2). The proportional hazards as-
sumption was not severely violated, although there was some
indication of an increasing difference between the treatment
groups during the later observational phase of follow-up
(Schoenfeld P = .06). If assessments from the extended
follow-up visits were excluded (eTable 4 in Supplement 2), 129
and 140 cases of probable dementia occurred in the intensive
and standard treatment groups, respectively (HR, 0.93; 95%
CI, 0.73-1.18). There were no significant interactions between
treatment group and any prespecified subgroup (Figure 3).
When death was treated as a competing risk (eFigure 5 in
Supplement 2), the results with respect to the effect of inten-
sive treatment on probable dementia were similar (HR, 0.84;
95% CI, 0.68-1.05). Results based on multiple imputation in-
dicated that the incidence of probable dementia was likely un-
derestimated in both treatment groups because of incom-
plete ascertainment; however, HR estimates were generally
unchanged (eTable 5 in Supplement 2).

Secondary Cognitive Outcomes
Mild cognitive impairment occurred in 287 participants in the
intensive treatment group and 353 participants in the stan-
dard treatment group (14.6 vs 18.3 per 1000 person-years; HR,
0.81; 95% CI, 0.69-0.95). The inference for adjudicated MCI
was not changed when the analysis was limited to follow-up
through the closeout visits (eTable 4 in Supplement 2). Relaxing

Figure 2. Probable Dementia by Treatment Group
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confidence intervals. Median
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the intensive treatment group and
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3.87-5.98) for the standard treatment
group. For group comparison of
incidence, hazard ratio, 0.83; 95% CI,
0.67-1.04; P=.10.
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the protocol definition of MCI by examining the time to first
adjudication of MCI also indicated a significant reduction in
favor of the intensive treatment group (44.9 vs 49.8 per 1000
person-years; HR, 0.90; 95% CI, 0.82-0.98) (eTable 5 in Supple-
ment 2). This difference was not significant in the multiple im-
putation analyses for time to first MCI (eTable 5), as the HR es-
timates were somewhat attenuated (ranging from 0.92 to 0.94
depending on the parameters of the imputation procedure).
There was a significant difference in the composite outcome
of MCI or probable dementia favoring the intensive treat-
ment group (20.2 vs 24.1 per 1000 person-years; HR, 0.85; 95%
CI, 0.74-0.97). There was a nominally significant interaction
between treatment group and presence of chronic kidney dis-
ease at baseline with respect to MCI (P = .04) (eFigure 6 in
Supplement 2); however, this result would not be significant

after applying any correction for multiple testing. In addi-
tion, there were no significant interactions between treat-
ment assignment and prespecified subgroups with respect to
the composite of MCI and probable dementia (eFigure 7 in
Supplement 2).

Discussion
This trial showed that intensive BP control to a target of less than
120 mm Hg compared with a target of less than 140 mm Hg
did not significantly reduce the incidence of probable demen-
tia. These findings provide important information about inten-
sive BP control, which has previously shown significant ben-
efit for cardiovascular morbidity and mortality.13,14

Table 2. Incidence of Probable Dementia and Mild Cognitive Impairment by Treatment Group

Outcomes

Treatment Group

Hazard Ratio (95% CI)a P Value

Intensive Standard
No. With
Outcome/Person-Years

Cases per 1000
Person-Years

No. With
Outcome/Person-Years

Cases per 1000
Person-Years

Probable dementia 149/20 569 7.2 176/20 378 8.6 0.83 (0.67-1.04) .10

Mild cognitive impairmentb 287/19 690 14.6 353/19 281 18.3 0.81 (0.69-0.95) .007

Composite of mild cognitive
impairment or probable dementia

402/19 873 20.2 469/19 488 24.1 0.85 (0.74-0.97) .01

a Intensive treatment group vs standard treatment group based on Cox
proportional hazards regression.

b Participants adjudicated as having probable dementia at the first follow-up
visit (year 2) do not contribute to the analyses of mild cognitive impairment.

Figure 3. Probable Dementia in Intensive vs Standard Treatment Groups by Subgroup

P Value for
Interaction

Favors
Intensive

Treatment

Favors
Standard
Treatment

0.2 0.5 21
Hazard Ratio (95% CI)

Intensive Treatment

No. With
Probable
Dementia

No. of Cases
per 1000
Person-Years

Standard Treatment

No. With
Probable
Dementia

No. of Cases
per 1000
Person-Years

Age, y

Hazard Ratio
(95% CI)

.84
54 3.5 60 4.0<75 0.90 (0.62-1.30)
95 17.8 116 22.0≥75 0.88 (0.66-1.16)

Sex

.55
87 6.6 108 8.2Male 0.79 (0.59-1.05)
62 8.5 68 9.5Female 0.89 (0.63-1.27)

Race

.23
44 7.2 42 6.7Black 0.98 (0.64-1.51)

105 7.3 134 9.5Nonblack 0.77 (0.59-0.99)
History of cardiovascular disease

109 6.6 138 8.4No 0.78 (0.60-1.00)
.30

40 10.1 38 9.8Yes 1.10 (0.69-1.75)
Chronic kidney disease

81 5.4 100 6.7No 0.81 (0.61-1.09)

44 6.2 49 7.2≤132 0.80 (0.53-1.23)

.95
68 12.0 76 14.1Yes 0.79 (0.56-1.11)

Systolic blood pressure tertile, mm Hg

.9045 6.7 50 7.3>132 to <145 0.87 (0.57-1.32)
60 8.8 77 11.5≥145 0.79 (0.56-1.12)

138 7.2 156 8.2No 0.87 (0.69-1.10)
Orthostatic hypotension

.14
11 7.3 20 13.9Yes 0.54 (0.22-1.33)

Chronic kidney disease was defined as an estimated glomerular filtration rate
less than 60 mL/min/1.73 m2 based on the Modification of Diet in Renal Disease

Study equation. Systolic blood pressure tertiles were based on blood pressure
measured at the randomization visit.
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There has been controversy about the benefits and risks
associated with lowering SBP levels to below 150 mm Hg.31-34

One risk that is often cited is the possibility of hypotension and
cerebral hypoperfusion resulting in negative effects on the
brain.35 This trial demonstrates no such negative effect; spe-
cifically, these results importantly show that intensive BP con-
trol did not result in harm to cognition after a median inter-
vention period of 3.34 years and an overall median follow-up
of 5.11 years. Moreover, there is some indication that inten-
sive BP control may be beneficial. This is the first trial, to our
knowledge, to demonstrate an intervention that significantly
reduces the occurrence of MCI, a well-established risk factor
for dementia,36 as well as the combined occurrence of MCI or
dementia. However, some caution should be exercised in in-
terpreting this result, both because MCI was not the primary
cognitive outcome of the trial and because it is not clear what
this effect may mean for the longer-term incidence of demen-
tia. Although MCI considerably increases the risk of progres-
sion to dementia, such progression is not certain and rever-
sion to normal cognition is also possible.36

Observational studies have suggested that lowering SBP
may reduce the risk of cognitive impairment, although the
evidence is stronger for BP lowering in middle age com-
pared with later in life.5,9 Randomized clinical trials such as
the Systolic Hypertension in Europe (Syst-Eur) trial37 and
the Hypertension in the Very Elderly Trial (HYVET)38 sug-
gested a benefit of lowered BP, although the SBP targets
evaluated in Syst-Eur and HYVET were much higher than
those evaluated in the current trial. The Action to Control
Cardiovascular Risk in Diabetes (ACCORD) trial assessed the
effect of similar SBP targets as this trial in patients with type
2 diabetes and found no significant differences in tests of
cognitive function. However, ACCORD included a younger
population and was not designed to assess adjudicated MCI
or dementia.39 With such variability in BP targets and cogni-
tive outcome definitions, the effect of intensive BP control

on cognitive impairment and dementia in older adults
remains somewhat uncertain.10

Limitations
This study has several limitations. First, the BP intervention
was terminated early because of cardiovascular benefit, re-
sulting in both an attenuation of the SBP difference between
the treatment groups and a probable loss of power to detect
an effect on dementia beyond that point. Second, the trial did
not enroll persons with type 2 diabetes, previous stroke, ad-
vanced kidney disease, or symptomatic heart failure. Third,
the specific choice of thresholds for the MoCA and the Modi-
fied Telephone Interview for Cognitive Status to trigger addi-
tional testing and adjudication may have underestimated the
frequency of MCI. However, there is no indication that such
an underascertainment was differential by treatment group.
Fourth, loss to follow-up with the extended follow-up visits,
though similar for each treatment group, could have also led
to underascertainment of outcomes. Fifth, while prevalent de-
mentia was an exclusion criterion, the trial did not adjudicate
baseline cognitive status; therefore, we cannot exclude or ex-
amine the influence of prevalent MCI at the time of random-
ization. Sixth, the trial was designed to test 2 different treat-
ment goals and not specific medications; therefore, there is
limited ability to discern the relative effect of specific antihy-
pertensive medications on MCI or dementia.

Conclusions
Among ambulatory adults with hypertension, treating to an
SBP goal of less than 120 mm Hg compared with a goal of less
than 140 mm Hg did not result in a significant reduction in the
risk of probable dementia. Because of early study termina-
tion and fewer than expected cases of dementia, the study may
have been underpowered for this end point.
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