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Leading risks 2021 95% Ul for Percentage of  Percentage change Percentage change
Ranking total DALYs, in number of in age-standardised
2021 DALYsS, rate of DALYSs,
2000-2021 2000-2021
- qga?ticulate matter pD"UtiDD (1to 2) 8-0(671t09-4) -17-2 (-25-9to -6-2) -41.9 (-47-2 to-35.-6) :
2 High systolic blood pressure (1to 2) 7-8(6-4t09-2) 34-3(267t042-3) | -24-3(-28-4t0-20-0)
<ISmoking > (310 6) 57(471068) | 108(32t019.9) |[-348(-39210-297)
4 Lﬂwmeight anm gestation (3to 6) 5-6(4-8to6-3) -32-4(-41.2t0-22-3) || -33-0(-41-6 to-22-8)
5 High fasting plasma glucose (3to 6) 5-4(4-8t0 6.0) 88-2 (80.5t0 96-4) 7:9(3-3to12.9)
6 High body-mass index (3to 10) 45(1.9t0 6.8) 96.5 (87-1to 105.8) 15-7(9-9to 21.7)
7 High LDL cholesterol (7 to 10) 3-0(1.9to 4-2) 27-0(20-8t033-6) | -261(-29-6t0-22-4)
8 Kidney dysfunction (6to 10) 3-0(2-6to 3-4) 495 (42-7 to 57-0) -12-4 (-16-5to-7-9)
g Child growth failure (6to14) | 26(1-4t035) |-698(-77-5t0-62-4)| 715 (-78-8 to-64-4)
10 High alcohol use (7 to11) 25(2-1to31) 12.4(2-6t0 20-9) -25-8 (-32-0to-20-4)
11 Unsafe sex (11to 17) 15(1-4to17) -35.0(-44-6to-20-1)||-52-4 (-58 9 to -42-3)
| 12 Diet low in fruits (11t022) | 1.5(0-6t02-3) 22.5(15.5t034-0) ||-26-6 (-30-9t0-20.5)
'- 13 Unsafe water source (11to 24) 1.5(0-8 to 2.0) |-601 (-67-1t0-53-2) | -66-3 (-72-0t0-60-2) |
1 14 Diet high in sodium (8to36) 1.4 (0-3t03-2) 27-6 (1-3to0 41-2) -26-8 (-40-9t0-19-1)
A 15 Diet low in whole grains (12 to 23) 1-4(0-6to 2-1) 30-1(24-0t0 36-6) | -233(-26-9t0-19-5)
6 Secondhand smoke I (11to 26) 1.2(0-6t01.8) ~16-0 (-22-0to-65) ||-45-3(-48-9to-40-3)
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Stu dy - Randomization

108 residences

deSign and 156 participants

Excluded Post-Randomization
———————»
participants 2 participants (BP meds)
A 4
l (Blood pressure, blood draw, questionnaire) l
HEPA Filtration 30 days |_ Start Period 1 '] Sham Filtration 30 days
55 residences 53 residences
75 participants 79 participants
par-p ( End Period 1 A
l Blood pressure, blood draw, questionnaire l
Start Washout Period
Washout 30 days Washout 30 days
End Washout Period
l Blood pressure, blood draw, questionnaire l
Sham Filtration 30 days Start Period 2 HEPA Filtration 30 days
54 residences 53 residences

79 participants

74 participants ( End Period 2

LBlood pressure, blood draw, questionnaireJ
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Table 1. Characteristics of Participants at the Start of the Intervention Period

HEPA
(N =153)

Sham
(N=152)

Randomized to sequence, n (%)
HEPA then sham filtration
Sham then HEPA filtration

Age in years, mean (standard deviation)

Age category, n (%)
< 40years
40 years or older

Sex, n (%)
Male
Female

Ethnicity and race, n (%)
Hispanic
White, non-Hispanic
Black, non-Hispanic
Asian, non-Hispanic

Highest level of education, n (%)
Grade or high school
Some college
College or university degree
Graduate degree

Work status, n (%)
Unemployed
Part-time working
Full-time working

JOURNALS

74 (48.4)
79 (51.6)

41.1(9.9)

:0)

26 (17.0)
19 (12.4)
108 (70.6)

73 (48.0)
79 (52.0)

41.0 (9.8)

28 (18.4)
104 (68.4)
8 (5.3)
12 (7.9)

6 (10.5)
7(11.2)
43 (28.3)
6 (50.0)
26 (17.1)

18 (11.8)
108 (71.1)

SN
Total annual household income, n (%)
<$48,000
$48,000 to $84,999
$85,000 or greater
Declined to answer

Weight status, n (%)
Healthy
Overweight
Obesity

Time spent inside MRome (hours per day)

Perceived Stress SCale (PSS-4), mean (sd)
Peripheral SBP mmHg, mean (standard deviation)
Peripheral DBP mmHg, mean (standard deviation)
Central SBP mmHg, mean (standard deviation)

Cent , mean (standard deviation)
Outdoor temperature in)Fahrenheit, mean (sd)

o N
3 o by !
SRy L L S o

N i ]

1(7.2) 11(7.2)
9(12.4) 18 (11.8)
5 (62.1) 96 (63.2)
8(18.3) 27 (17.8)

86 (43.4)
45 (29.6)
41 (27.0)

18.6 (3.6)
3.3(3.0)
119.1(13.1)  118.6(11.9)
76.8 (9.4) 76.3 (8.6)
109.0 (12.1)  108.4(11.0)
77.5(9.4) 77.1(8.6)
44.3 (11.8) 40.9 (12.1)




Figure 1A. Hourly PM.s Concentrations Figure 1B. Hourly Particle Number Concentrations
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Table 2. Changes in Blood Pressures from the Start of the Intervent

g,

on Period Brachial SBP

<120 mmHg
Nuepa » Nsham HEPA Sham Difference 95% CI P-value
cem
Brachial SBP, mean (se)
Overal 153,152 -1.1(0.7) -0.6 (0.7) (-2.4,1.3) 0.56 Brachial DBP
<120 mmHg 88, 91 0.1(1.1) -1.1(1.0) (-1.2, 3.6) 0.33
120 mmHg or highe 65, 61 -2.8(1.3) 0.2(1.3) (-6.0,-0.1) 0.04 < 80 mmHg
| I
> 80 mmHg | ® : { P=0.76
Brachial DBP, mean (se) :
T T T T T T T . y T T T B B . L) ! . T Ay : 1 B ) L) LS T B 5 ) ) T ) 4y
Overall 153,152 -0.4(0.5) -0.5(0.5) 0.1 (0.6) (-1.1,1.4) 0.81 8 4 D 0 2 4 6
<80 mmHg 100,109 -0.5(0.7) -0.8(0.6) 0.3 (0.8) (-1.2,1.8) 0.66
80 mmHg or higher 53,43 -0.3(1.0) 0.1(1.1) -0.4(1.2) (-2.7,2.0) 0.76

Results were adjusted for participant’s age, sex, and corresponding BP measurement at the start of each
intervention period. Results were also adjusted for number of hours per day spent indoors at home a week
prior to the BP measurement, and outdoor temperature and Perceived Stress Scale (PSS-4) score at the at the
time of the BP measurement.
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Figure 4A. Lower than 120 mmHg Figure 4BgltoV han 120 mmHg
and HEPA Filtration and Sha \‘;3&‘-

Mean increase in SBP = 0.1 mmHg (P = 0.93) Mean reduction in SBP = 1.1 mmHg (P = 0.28)
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Figure 2: Association between the intensity of blood pressure reduction and relative treatment effects for
prevention of major cardiovascular events
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Reaction to at-home air purifiers

* 99% reported running air purifiers virtually 24 hours.
* Electricity use (N=45) confirmed.
* 80% of participants used the medium setting.

* Tolerance to noise increased from 30 to 90 days.

* Two thirds reporting not being bothered by the noise.
* Qualitative interviews (26) yielded similar responses.
* Size, airflow, and energy consumption were concerns.

Singh-Smith etal. Trials ~ (2024) 25:551




Take home points:

* BP is likely causally associated with PM exposure.

* Our crossover trial was rigorous and real life.

*1/0 PM reduced, but UFP during sham is a question.
* 3 mm Hg reduction in BP only for SBP>120.

* Clinically significant reduction.

* Maybe more benefit w/ higher PM.

* Individual benefit varied considerably.

* Air purifiers were largely accepted.
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NuEPA 4 Nsham HEPA

Sham Difference

95% C1

Part A seconds, mean (se)
Overall 112,112 -2.8(0.9)

< 40 years of age 68 , 68 —4.1(1.1)
40 years or older 44 44 -0.8(1.4)

Part B seconds, mean (se)
Overall 112,112 -9.1(2.3)

< 40 years of age 68 , 68 -8.9 (3.0)
4() years or older 44 44 -94(3.7)

2.6 (0.9)

—4.6 (1.1)
0.5(1.4)

~7.0(2.3)

~12.0(3.0)
0.6 (3.7)

(-1.6,1.2)

(-1.3,2.3)
(-3.6,0.9)

(-8.2.,4.1)

(—4.6, 10.8)
(—19.6,-0.4)
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