
Impact of Intensive Blood Pressure Therapy on Concern about 
Falling: Longitudinal Results from the Systolic Blood Pressure 
Intervention Trial (SPRINT)

Dan R. Berlowitz, MD, MPH*, Capri Foy, PhD†, Molly Conroy, MD, MPH‡, Gregory W. Evans, 
MA†, Christine M. Olney, PhD, RN§, Roberto Pisoni, MD¶, James R. Powell, MD∥, Tanya R. 
Gure, MD**, Ronald I. Shorr, MD††

*Bedford VA Hospital, Bedford, University of Massachusetts Lowell, Lowell, Massachusetts;

†Department of Social Sciences and Health Policy, Wake Forest School of Medicine, Winston-
Salem, North Carolina;

‡Department of Medicine, Division of General Internal Medicine, University of Utah School of 
Medicine, Salt Lake City, Utah;

§Research Service, Minneapolis VA Health Care System, Minneapolis, Minnesota;

¶Medical University of South Carolina, Ralph H. Johnson VA Medical Center, Charleston, South 
Carolina;

∥Division of General Internal Medicine, Brody School of Medicine, East Carolina University, 
Greenville, North Carolina;

**Department of Medicine, Division of General Internal Medicine, Ohio State Wexner Medical 
Center, Columbus, Ohio;

††Malcom Randall VA Medical Center, University of Florida, Gainesville, Florida.

Abstract

OBJECTIVES: Concern about falling is common among older hypertension patients and could 

impact decisions to intensify blood pressure therapy. Our aim was to determine whether intensive 

therapy targeting a systolic blood pressure (SBP) of 120 mm Hg is associated with greater changes 

in concern about falling when compared with standard therapy targeting an SBP of 140 mm Hg.
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DESIGN: Subsample analysis of participants randomized to either intensive or standard therapy 

in the Systolic Blood Pressure Intervention Trial (SPRINT).

SETTING: Approximately 100 outpatient sites.

PARTICIPANTS: A total of 2313 enrollees in SPRINT; participants were all age 50 or older 

(mean = 69 y) and diagnosed with hypertension.

MEASUREMENTS: Concern about falling was described by the shortened version of the Falls 

Efficacy Scale International as measured at baseline, 6 months, 1 year, and annually thereafter.

RESULTS: Concern about falling showed a small but significant increase over time among all 

hypertension patients. No differences were noted, however, among those randomized to intensive 

vs standard therapy (P = .95). Among participants younger than 75 years, no increase in concern 

about falling over time was noted, but among participants aged 75 years and older, the mean falls 

self-efficacy score increased by .3 points per year (P < .0001). No differences were observed 

between the intensive and standard treatment groups when stratified by age (P = .55).

CONCLUSION: Intensive blood pressure therapy is not associated with increased concern about 

falling among older hypertension patients healthy enough to participate in SPRINT.
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The Systolic Blood Pressure Intervention Trial (SPRINT)1 published in 2015 and the 2017 

American College of Cardiology/American Heart Association hypertension guideline2 

emphasize treating hypertension in older people to a lower systolic blood pressure (SBP), 

with a guideline-recommended target of lower than 130 mm Hg. Such intensive therapy 

reduces cardiovascular morbidity, mortality, and the development of cognitive impairment,
1–3 and it can be done without decrements in health-related quality of life.4,5 Many older 

people, however, may be concerned about falls and fall-related injuries6 as well as symptoms 

related to hypotension.7 Such concerns could limit decisions to intensify blood pressure 

therapy; in one study, nearly 50% of older people preferred not to intensify antihypertensive 

therapy because of concerns about falls and other adverse effects.8 A better understanding of 

concern about falling, also known as falls self-efficacy (FSE), may then be important in 

clinicians’ discussions with patients about hypertension therapy goals.

Concern about falling is common among community-dwelling older adults.9,10 A 

longitudinal study showed that concern about falling increases over time, especially in the 

presence of multiple falls.11 Less is known on concern about falling in older people with 

hypertension. Using baseline data from SPRINT, we showed that 47.2% of older 

hypertension patients have some concern about falling.12 However, neither lower blood 

pressures nor more antihypertensive medications was associated with greater concern. It is 

unknown whether intensive blood pressure therapy results in increased concern about 

falling.

We therefore used data from SPRINT to address the following questions. First, among older 

hypertension patients, does concern about falling change over time? Second, is intensive 

Berlowitz et al. Page 2

J Am Geriatr Soc. Author manuscript; available in PMC 2021 January 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



blood pressure therapy targeting an SBP of 120 mm Hg associated with greater changes in 

concern about falling when compared with standard therapy targeting 140 mm Hg? Finally, 

is the impact of intensive therapy on concern about falling different in patients older than 75 

years when compared with younger patients?

METHODS

Study methods for SPRINT and the measure of FSE were previously described.12,13 Briefly, 

SPRINT is a multicenter randomized controlled trial comparing a standard care strategy 

targeting an SBP of 140 mm Hg with an intensive care strategy targeting 120 mm Hg. The 

study population consisted of patients 50 years or older with a screening visit SBP between 

130 and 180 mm Hg. Participants were required to be at elevated risk for cardiovascular 

events as evidenced by clinical or subclinical cardiovascular disease, chronic kidney disease, 

an elevated Framingham risk score, or age 75 years or older. Individuals with diabetes, prior 

stroke, or an SBP after 1 minute of standing below 110 mm Hg were excluded. Enrollment 

began in November 2010 and ended in March 2013 following recruitment of 9361 subjects 

from more than 100 outpatient sites. The study was approved by each site’s institutional 

review board and registered with clinical trials.gov (NCT01206062).

The present analyses are based on a subsample of SPRINT selected to receive additional 

assessments including FSE, captured using the short version of the Falls Efficacy Scale-

International (FES-I).14 Concern about falling in performing each of seven items is rated on 

a 1 (not at all concerned) to 4 (very concerned) scale (Supplementary Table S1). Scores can 

range from 7 to 28; 8 to 10 is considered mild concern, and 11 or higher is moderate to 

severe concern.12 Evaluations of the FES-I report good reliability and validity.11,15,16 

Having a fall compared with not having had a fall was reported as associated with a small 

effect size of .2 standard deviations (SDs), corresponding to a 1 point higher score on the 

short FES-1.14 FSE was measured at baseline, 6 months, 1 year, and annually thereafter until 

study end. Information on the occurrence of injurious falls was collected quarterly and in the 

reporting of serious adverse events.7

Other data used in the analyses were captured at baseline. Demographic data included age, 

sex, and ethnicity. Physical examination findings included body mass index and SBP. 

Comorbid illnesses included chronic kidney disease and a count of the 30 conditions used in 

the Selim index.17 Health-related quality of life was measured using physical and mental 

component scores from the Veterans RAND 12 Item Questionnaire.18 Depressive symptoms 

were described using the Patient Health Questionnaire.19 Social supports were addressed 

with a single item on whether the participant lived alone. Frailty status was based on a 36-

item index that classified people as frail, vulnerable, or not frail.20

Analyses

All analyses are based on data through the planned end of the trial in the summer of 2016. 

Descriptive statistics with means and SDs for continuous measures and frequency 

distributions for categorical variables were measured according to treatment intensity 

category. Linear mixed models were developed to compare the longitudinal trajectory of the 

FES-I score between the two treatment groups using Proc Mixed in SAS v.9.4 (SAS 
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Institute, Inc, Cary, NC) under data missing at random assumptions. The initial model 

adjusted only for treatment group and time as fixed effects and subject as random effect. 

Next, independent patient variables from baseline were incorporated into the model as 

covariates. Models were subsequently repeated stratified by age. Interactions among time, 

treatment group, and age group were examined with P < .05 considered statistically 

significant. Other prespecified subgroups (sex, black race, cardiovascular disease history, 

chronic kidney disease, and SBP tertile) and frailty status were examined in a similar fashion 

as age. Finally, the occurrence of an injurious fall was entered into models as a time-

dependent variable. Sensitivity analyses restricted to visits on or before August 20, 2015, the 

date the National Heart, Lung, and Blood Institute accepted the Data and Safety Monitoring 

Board’s recommendation to stop the intervention, produced similar results.

RESULTS

Participants were 2313 hypertension patients from the full SPRINT sample of 9361 people. 

Participants randomized to intensive blood pressure therapy were similar to those receiving 

standard therapy (Supplementary Table S2). The mean age of the sample was 69 ± 10.3 

years, and 37.5% were 75 years or older. A history of cardiovascular disease was present in 

21.8%, and 28.4% were classified as frail. Follow-up assessments were available on 2102 

people at 1 year, 1996 at 2 years, and 1428 at 3 years. Few participants had an assessment at 

4 years.

The mean FSE score at baseline for the full sample was 8.96 ± 3.46; 416 people (18.0%) had 

a score of 11 or higher. The FSE score significantly (P < .0001) increased to 9.07 ± 3.52 at 3 

years; 20.1% had a score of 11 or higher. The mean increase in the FSE score in the 

regression analysis was .11 points per year, and there were no differences over time between 

the intensive and standard treatment groups (P for time × treatment interaction = .95) (Table 

1, Model 1, and Figure 1). Results were similar after adjusting for covariates (P = .71) (Table 

1, Model 2).

Among participants younger than 75 years, there was no increase in concern about falling 

over time (Figure 2 and Table 1). However, among participants aged 75 years and older, the 

mean FSE score increased by .3 points per year, and this difference between age groups was 

significant even after adjusting for covariates (P < .0001). No differences were observed 

between the intensive and standard treatment groups when stratified by age (P for time × 

treatment interaction = .55) (Figure 2). Similarly, there were no differences over time on 

concern about falling when stratified for other prespecified subgroups (P > .05 for all).

Injurious falls occurred in 63 participants (2.7%). The occurrence of an injurious fall 

resulted in a significant 2.1-point increase in the FSE score (Supplementary Table S3, Model 

1). Thirteen injurious falls occurred in participants younger than 75 years. A significant fall 

by age group interaction (P = .01) indicated that much of the increase in the FSE score 

following an injurious fall occurred in those younger than 75 years with little change in 

those 75 years or older. Results were similar after adjusting for covariates (Supplementary 

Table S3, Model 2).
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DISCUSSION

Achieving recommended treatment goals in the management of hypertension may 

increasingly require more intensive use of antihypertensive medications. Such increases in 

therapy can only be achieved through meaningful discussions between patients and 

providers that consider benefits and risks. Concern about falling was identified as one reason 

why older hypertension patients may be unwilling to increase medications.8 Yet little is 

known about concern regarding falling and the impact of intensive therapy in older 

hypertension patients. We previously demonstrated that concern about falling was highly 

prevalent among older hypertension patients.12 We now used longitudinal data from 

SPRINT to supply additional information about this common concern.

Our results demonstrate that among older hypertension patients, concern about falling 

significantly increases over time. But the change in the FSE score was relatively small and 

clinically insignificant. Few studies have examined changes in FSE over time. In one study 

of 500 community-dwelling people aged 70 to 90 years, the FES-I score increased over 1 

year from a mean of 9.4 to 10.0 points.11 These results are comparable with SPRINT.

Importantly, intensive therapy targeting an SBP of 120 mm Hg was not associated with a 

greater increase in concern about falling when compared with 140 mm Hg. Even among 

people aged 75 years or older, no difference was found between intensive and standard 

therapy. These results add to the literature demonstrating that lower blood pressure targets 

can be safe and are unassociated with declines in patient-reported outcomes. In both 

SPRINT and the Action to Control Cardiovascular Risk in Diabetes (ACCORD) trial, 

intensive therapy was not associated with meaningful changes in health-related quality of 

life.4,5 As with other clinical trials,21,22 the lower blood pressure target in SPRINT was 

unaccompanied by increases in injurious falls.7

Having an injurious fall was associated with an increase in concern about falling. This is 

consistent with another study that showed multiple falls were associated with an increase in 

the FSE score.11 The impact of an injurious fall, however, was mostly seen in people 

younger than 75 years, perhaps because they feel less vulnerable than older people until they 

actually fall.

Several limitations should be noted. Assessments were performed at fixed time points. It 

could be that the greatest impact on concern about falling may occur shortly after 

intensifying therapy. The risk of hip fracture is greatest in the 45 days following initiation of 

antihypertensive therapy,23 but we were limited to a 6-month assessment to capture the 

effect of the initial therapy intensification. Some participants were lost to follow-up or were 

censored following a study end point. We cannot be certain how this impacted study 

conclusions. It is likely that people lost to follow-up were sicker and might have had greater 

concern about falling. More detailed information on all falls, not just injurious falls, may be 

important in understanding concern about falling. Finally, SPRINT recruited many 

community-dwelling older people with multiple comorbidities and reduced health-related 

quality of life. Yet older people with multiple comorbidities are often under-represented in 
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clinical trials,24 and the SPRINT results may then not apply to many of the frailest 

individuals seen in geriatrics practice.25

SPRINT has added significant new information about concern about falling in older 

hypertension patients. We now know it is highly prevalent but not associated with lower 

blood pressure or more medications.11 Moreover, intensive therapy, on average, does not 

lead to worsening concern about falling. This finding should not be interpreted as implying 

that blood pressure therapy can be increased without any consideration of concern about 

falling because individual patients may respond differently. Additionally, SPRINT was 

designed with an SBP target so that people receiving intensive therapy who developed side 

effects could have their medications tapered back despite not being at target.

In conclusion, shared decision making is necessary when considering intensifying 

hypertension therapy to achieve recommended blood pressure targets. Risks and benefits of 

treatment intensification identified in the literature need to be applied to individual patients. 

These discussions should incorporate this new information, so patients fully understand all 

implications of treatment intensification.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Falls self-efficacy (FSE) scores over time in the intensive and standard treatment groups. No 

differences were present between the two groups (P = .95). CL, confidence limit.
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Figure 2. 
Falls self-efficacy (FSE) scores over time in the intensive and standard treatment groups 

stratified by age less than (lt) 75 years versus greater than or equal (ge) to 75 years. No 

differences were present between the two groups (P = .55). CL, confidence limit.
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