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Home blood pressure monitoring is routinely per-
formed in adults for diagnosis and management of 
hypertension,1–5 because of its ease of use, fre-

quency of measurements, cost effectiveness and availability.6 
Home blood pressure correlates better with target end-
organ damage and cardiovascular mortality than does office 
blood pressure.6 For these reasons, hypertension guidelines 
in Canada and internationally have strongly endorsed home 
blood pressure monitoring.1–5 Canadian obstetricians, family 
physicians, and obstetric internal medicine and maternal–
fetal medicine specialists frequently recommend home mon-
itoring to their pregnant patients7,8 as a way to monitor for 
the development of hypertensive disorders of pregnancy.9 
However, there is wide variation in how clinicians recom-
mend home blood pressure monitoring in pregnancy, which 
highlights a lack of relevant studies.8

Despite the widespread use of home blood pressure mon
itoring in pregnancy, the best way to measure blood pressure 

at home, the thresholds at which to initiate antihypertensive 
medications and treatment targets are unclear. Extrapolating 
the experience of home monitoring from the general popula-
tion is problematic because hemodynamic changes of preg-
nancy can lead to reductions in blood pressure at 18 to 
24  weeks. Therefore, it is unclear whether “normal” blood 
pressure thresholds should vary according to different trimes-
ters. Currently, Canadian guidelines in pregnancy state that 
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ized measurement schedules and should establish treatment targets. PROSPERO registration: CRD42020147352

Abstract

Research



	 CMAJ OPEN, 9(2)	 E643

Research

mean home blood pressure of 135/85 mm Hg is equivalent to 
mean office blood pressure of 140/90 mm Hg, based on evi-
dence from the nonpregnant population.10 This approach, 
however, has not been validated in the pregnant population. 
Recently, a meta-analysis based on individual patient data 
noted no difference between clinic and home blood pressure 
measurements in pregnancy; however, the study did not focus 
on how home blood pressure monitoring was prescribed.11 

We conducted a systematic review and meta-analysis of 
observational studies and randomized controlled trials (RCTs) 
comparing home and office blood pressure measurements 
and evaluated how home blood pressure monitoring was pre-
scribed in pregnancy.

Methods

Study design
We used the PICO (population, intervention, compari-
son, outcome[s]) framework to guide this systematic 
review and meta-analysis (Box 1). The study was registered 
with PROSPERO (CRD42020147352). 

Search strategy and study inclusion
We conducted this systematic review in accordance with the 
Cochrane Handbook for Systematic Reviews of Interventions.15 We 
conducted a structured search of the English-language litera-
ture in MEDLINE Ovid (1946 to Oct. 19, 2020), Embase 
Ovid (1974 to Oct. 19, 2020) and CENTRAL Ovid (2018 to 
Oct. 19, 2020). The complete search strategy is presented in 
Appendix 1 (available at www.cmajopen.ca/content/9/2/E642/
suppl/DC1). 

We searched for observational studies and RCTs that 
compared home and office blood pressure measurements dur-
ing the antepartum period. We excluded studies published in 
a language other than English, those published only as 
abstracts and those that did not compare home and office 
blood pressure measurements. The structured search was cre-
ated by M.-D.W., a health research information specialist 
with systematic review experience. 

We downloaded records from the database searches and 
imported them into an EndNote library to facilitate removal 
of duplicates and screening. Two of the authors (K.T., 
W.S.C.), working independently and in duplicate, assessed the 
records identified by the search strategy for inclusion, resolv-
ing any disagreements by discussion.

Data extraction
Two reviewers (K.T., W.S.C.) independently and in dupli-
cate extracted data from full-text articles using a standardized 
data collection form. They resolved any disagreements 
through discussion. 

We collected information about the brand of home blood 
pressure monitor, the home monitoring schedule, instructions 
to the patient, mean home blood pressure values and the upper 
limit of normal for home blood pressure readings, defined as 
the mean + 2 standard deviations (SDs) or the 95th percentile. 
We confirmed the validation of home blood pressure monitors 

for pregnancy using the STRIDE blood pressure website 
(www.stridebp.org). For office blood pressure measurements, 
we collected information about the method of measurement 
and the mean blood pressure in different trimesters. 

In instances where we located multiple publications for the 
same study (e.g., substudy, extension), we used all available 
information to identify the relevant outcomes. To confirm 
unreported data, we reviewed study protocols and supplemen-
tary materials, and we contacted study authors to request any 
data missing from the available materials.

Box 1: Population, intervention, comparison and outcomes 
(PICO) framework

Population: The population of interest was pregnant individuals. 

Intervention: The intervention was antenatal use of home blood 
pressure monitoring, defined as use of a self-monitoring tool that 
allows patients to monitor their blood pressure in a setting other 
than the office of a health care provider.

Comparison: The eligible comparator was standard of care of 
blood pressure monitoring, defined as measurement of blood 
pressure in the office of a health care provider.

Outcomes

•	 Patient education: Presence of instructions provided to 
patients on how to adequately measure blood pressure at 
home, how information was communicated (i.e., written v. oral 
instructions) and thresholds to seek medical attention 
(i.e., safety mechanisms).

• 	 Home blood pressure device: Type of home blood pressure 
monitor used and whether it is validated for use in the setting 
of pregnancy or preeclampsia (or both) according to the 
Association for the Advancement of Medical Instrumentation,12 
the British Hypertension Society protocol13 or the international 
protocol for validation of automated blood pressure measuring 
devices.14

•	 Home blood pressure monitoring schedule: Frequency of 
measurement in 1 sitting, over 1 day and over 1 week, number 
of times in a day that blood pressure was measured, presence 
of discarded home readings and number of measurements 
recorded in 1 week.

•	 Adherence in performing home blood pressure 
measurements: Completion of the number of home blood 
pressure measurements as outlined in the research protocol.

•	 Diagnostic thresholds for home blood pressure 
measurements: Derivation of upper limit of home blood 
pressure readings for each trimester and method used to 
derive upper limit of normal home readings.

•	 Comparison between home and office blood pressure 
measurements: Mean home and office blood pressure for 
each trimester.

•	 Maternal pregnancy outcomes: Hypertensive disorders of 
pregnancy, preeclampsia.

•	 Fetal outcomes: Small at birth (birth weight < 1500 g), small 
for gestational age (< 10th percentile for gestational age and 
sex), premature delivery (< 37 wk), perinatal death and 
admission to neonatal intensive care unit.

Inclusion criteria: Observational studies and parallel-group 
randomized controlled trials involving pregnant individuals and 
antenatal use of home and office blood pressure measurements. 

Exclusion criteria: Studies that did not compare home and office 
blood pressure readings, abstracts and studies published in a 
language other than English.
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Quality measures and risk of bias
For observational studies, we assessed study quality using the 
Newcastle–Ottawa Quality Assessment Scale for cohort stud-
ies.16 This scale is based on selection (4 items), comparability 
(1 item) and outcome (3 items) and generates a “star scoring 
system,” which translates into good, fair or low quality.16 For 
RCTs, we assessed study quality using the Cochrane risk-of-
bias tool for randomized trials.15 Two reviewers (K.T., 
W.S.C.), assessed study quality independently and resolved 
discrepancies by discussion.

Statistical analysis
For each study, we calculated the mean difference (as home 
minus office blood pressure measurements) and correspond-
ing 95% confidence intervals (CIs). We assumed that the 
standard error of the mean difference calculated for each indi-
vidual was independent of the standard errors for other indi-
viduals in the same study. We performed meta-analysis using 
a random-effects model. We assessed observed heterogeneity 
as the I2 value, with values less than 25% denoting low hetero-
geneity. We created and visually inspected Egger funnel plots 
for asymmetry. We conducted a sensitivity analysis, including 
studies that used validated home blood pressure monitors in 
the pooled analysis. 

We performed the analyses with Review Manager (RevMan) 
software, version 5.3 (Nordic Cochrane Centre, The Cochrane 
Collaboration, 2014). All p values are 2-tailed.

Ethics approval
Our systematic review and meta-analysis used publicly avail-
able aggregate data; as such, ethics approval was not required. 

Results
Our search strategy yielded 1366 unique citations, of which 58 
were eligible for full-text review. We included 21 articles from 
19 individual studies in our systematic review (18 observational 
studies and 1 RCT) (Figure 1, Table 1). Three of the articles 
involved the same cohort of patients, from the Babies’ and 
Their Parents’ Longitudinal Observation in Suzuki Memorial 
Hospital on Intrauterine Period (BOSHI) study.17–19

We assessed the 19 studies (n = 2843 pregnant participants) 
in our analysis. The studies, published from 1987 to 2020, 
included pregnant patients who were normotensive (n = 7 
studies), as well as participants who had chronic hypertension 
(n = 7), hypertensive disorders of pregnancy (n = 4), high risk 
of preeclampsia (n = 1), white coat hypertension (n = 3) or dia-
betes (n = 1). Study characteristics are summarized in Table 1. 

Quality of evidence
Using the Newcastle–Ottawa Scale for quality assessment, we 
judged most studies to be of fair23–31,33 or good17–19,32,34,35,37 
quality. Only 3 studies were deemed to be of poor quality20–22 
with high risk of bias. Using the Cochrane risk-of-bias tool, 
we judged the RCT to be at low risk of bias.36 Although the 
participants, clinicians and investigators were not blinded, 
standardized methods for office measurements of blood pres-
sure were completed to minimize bias. 

Synthesis of results

Patient education and monitoring
Eighteen of the 19 studies provided either verbal or written 
instructions to participants on how to monitor blood pres-
sure at home. Five studies used telemonitoring20,22,30 or 
medical apps32,36 to transmit measurements to clinicians. 
Five studies provided instructions to patients on seeking 
medical advice for their hypertension.27,29,31,32,36 These trig-
gering blood pressure values were variable: ≥ 140/90 mm Hg 
with proteinuria or ≥ 160/100 mm Hg without protein-
uria;27 systolic blood pressure ≥ 155 mm Hg or diastolic 

Records identified through 
database searching

n = 2172

Records screened
n = 1366

Excluded n = 1308
• Inappropriate population or study

design, data from postpartum period,
irrelevant interventions or outcomes

Full-text articles
assessed for eligibility

n = 58

Full-text articles excluded n = 37
• Not antepartum n = 6
• No home blood pressure n = 9
• No office blood pressure n = 13
• Did not compare home and office blood 

pressure measurements n = 1
• Not observational or RCT design n = 8

Articles included in qualitative 
synthesis

n = 21
(representing 1 RCT and 
18 observational studies)

Articles included in quantitative 
synthesis (meta-analysis)

n = 17
(representing 15 observational

studies)

Excluded (duplicates)
n = 806

Excluded from meta-analysis n = 4
• Did not compare home and office blood 

pressure measurements

Figure 1: PRISMA flow diagram. Note: RCT = randomized con-
trolled trial.
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blood pressure ≥  100 mm Hg;32 ≥ 140/90 mm Hg or 
≤ 100/60 mm Hg31 and systolic blood pressure ≥ 150 mm Hg 
or diastolic blood pressure ≥  100 mm Hg.29,36 Two studies 
implemented a colour-coded pamphlet with detailed 
instructions and follow-up.29,36

Device selection and validation
Eight (42%) of the 19 studies used a validated home blood 
pressure monitor approved for use in pregnancy (Watch BP, 
Microlife; 3A Plus, Microlife; HEM-705CP, Omron),27,29,31–36 
with the first of these being the most common (5 studies [26%]). 

Table 1: Studies included in the systematic review and meta-analysis 

Author (year)† Country
Study 

population n
Age, yr, 
mean*

Baseline office BP,* mm Hg,  
mean ± SD

Brand of monitor and 
validation for pregnancy

No. of 
measurements/wk

Dalton et al. (1987)20 UK HDP 10 Range 
28 to 39

136 ± 17/ 
83 ± 8

Dinamap 1846, 
not validated

4 to 28

Mooney et al. (1991)21 UK 1 or 2 high 
BP readings

35 NA 139 ± 13/ 
74 ± 10

Dinamap 1846P, 
not validated

10

Naef et al. (1998)22 US HTN 7 NA MAP 102 ± 10 Vasoplex, 
not validated

4 to 28

Lo et al. (2002)23 New 
Zealand

Normal 101 NA 107 ± 8/ 
66 ± 7

Omron HEM-705CP, 
validated

4 (1 d only)

Brown et al. (2004)24 New 
Zealand

WCH 66 NA 126/80 Omron HEM-705CP, 
not validated

6

Rey et al. (2007)25 Canada Normal, 
HTN

123 Normal 31.4  
HTN 32.7

127 ± 3/ 
80 ± 2

Aneroid, not validated 3 to 7

Rey et al. (2009)26 Canada HTN, WCH, 
PE

159 HTN 32.5 
WCH 29.6 
PE 32.2

NA Aneroid, not validated 6 to 14

Chung et al. (2009)27 UK HDP 21 NA NA Microlife WatchBP, 
validated

24

BOSHI (2013, 2015, 
2016)17–19

Japan Normal 530 31.2 Normal 108 ± 11/ 
66 ± 9 

HTN 119 ± 13/ 
74 ± 9

Omron HEM-747IC, 
HEM7080IC,  
not validated

7

Denolle (2014)28 France Normal 45 30 115 ± 11/ 
65 ± 7

Hestia Pharma D2, 
not validated

36

Tucker et al. (2017)29 UK High risk 
for PE

161 31.0 117 ± 10/ 
71 ± 9

Microlife WatchBP, 
validated

12

Mikami et al. (2017)30 Japan Normal 100 35.8 114 ± 10/ 
68 ± 6

Omron 7251G, 
not validated

14

Lan et al. (2017)31 Australia HTN 37 33.4 NA Omron HEM-7200, 
not validated

14

Perry et al. (2018)32 UK HTN 166 32.5 NA Microlife WatchBP, 
validated

4 to 14

Kalafat et al. (2018)33 UK HTN 147 34 134 ± 3/ 
88 ± 3

Microlife WatchBP, 
validated

NA

Vestgaard et al. (2019)34 Denmark Normal 103 32 115 ± 11/ 
72 ± 7

Microlife 3A Plus, 
validated

18

Vestgaard et al. (2019)35 Denmark Pre-existing 
diabetes 
mellitus

222 WCH: 33 
HTN: 34 

Normal: 32

WCH: 133 ± 10/ 
87 ± 5 

HTN: 130 ± 13/ 
84 ± 10 

Normal: 117 ± 9/ 
74 ± 6

Microlife 3A Plus, 
validated

18

Pealing et al. (2019)36 UK HTN
HDP

154 HTN: 35.9 
GHTN: 33.4

HTN: 136.6 ± 13.8/ 
85.9 ± 10.1 

GHTN: 139.5 ± 13.1/ 
86.9 ± 9.9

Microlife WatchBP, 
validated

14

Usuzaki et al. (2020)37 Japan Normal 656 32.2 110.5 ± 10.8/ 
63.8 ± 8.7

Omron HEM-7080IC, 
not validated

7

Note: BOSHI = Babies and Their Parents’ Longitudinal Observation in Suzuki Memorial Hospital on Intrauterine Period, BP = blood pressure, GHTN = gestational 
hypertension, HDP = hypertensive disorders of pregnancy, HTN = hypertension, MAP = mean arterial pressure, NA = not available, PE = preeclampsia, SD = standard 
deviation, WCH = white coat hypertension.
*Except where indicated otherwise.
†All studies were observational except Pealing and colleagues.36
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Frequency and timing of home blood pressure 
measurement
Blood pressure was measured at home between 1 and 6 times 
per day. Measuring blood pressure in the morning and even
ing for 1 week was the most common method described (5 
studies [26%]). The total number of measurements recorded 
per week ranged from 3 to 36. One study discarded the first 
day’s readings, and then averaged the remaining results.31

Adherence in performance of home monitoring
Adherence to home blood pressure monitoring was re-
ported in 4 studies.19,27,31,36 Three of the studies reported 
high adherence (76% to 92%),27,31,36 but Iwama and col-
leagues19 noted that only 9.4% of participants in their study 
measured blood pressure daily. Pealing and colleagues36 
found that women with gestational or chronic hypertension 
measured their blood pressure on a median of 6.1 and 5.5 
days per week, respectively.

Diagnostic thresholds for home blood pressure 
measurements
Proposed diagnostic thresholds for blood pressure monitored at 
home varied by patient population, methodology and trimester 
(Table 2). Five studies calculated the diagnostic thresholds by 
applying to the home blood pressure data a relative metric 
derived from the office data for the same sample.23,25,28,30,34 
Depending on the method used, the diagnostic threshold for 
home blood pressure for the third trimester was 118/76 mm Hg 
(95th percentile cut-off);28 143/92 mm Hg (90th percentile cut-
off);25 121/80 mm Hg;28 123/78 mm Hg34 and 138/88 mm Hg23 
(all with 2 SD cut-off); and 136/89 mm Hg (cut-off based on 
regression line from standardized major axis methods).30 

Home blood pressure thresholds were lower for the first 
and second trimesters than for the third trimester. Further-

more, studies involving participants with normal blood pres-
sure28,34 had lower thresholds than studies with participants 
who had chronic hypertension or who developed hypertensive 
disorders of pregnancy.23,25,30

Comparison between home and office measurements
Meta-analysis of aggregate data for 2495 pregnant patients 
(15 observational studies) showed that systolic blood pressure 
measured at home was lower than that measured in the office 
by 4 (95% CI –6 to –3) mm Hg, with I2 of 79%. Diastolic 
blood pressure measured at home was lower than that mea-
sured in the office by 3 (95% CI –4 to –2) mm Hg, with I2 of 
82% (Figure 2).

Sensitivity analysis showed that the mean difference 
between home and office measurements, based on validated 
home monitors, was –4 (95% CI –7 to –2) mm Hg for systolic 
blood pressure and –4 (95% CI –7 to –2) mm Hg for diastolic 
blood pressure (Appendix 2, available at www.cmajopen.ca/
content/9/2/E642/suppl/DC1). Significant heterogeneity was 
observed (I2 80% to 88%). Furthermore, asymmetry was 
noted in the Egger funnel plots, which suggested publication 
bias (Appendix 3, available at www.cmajopen.ca/content/9/2/
E642/suppl/DC1). 

Relation of home blood pressure measurements 
to pregnancy outcomes
Two of the studies reported pregnancy outcomes. Perry and 
colleagues32 noted no difference in maternal or fetal outcomes 
between home blood pressure monitoring and usual care in 
the maternity day unit; however, their study was not powered 
to detect such differences. Home blood pressure monitoring 
was associated with a reduction in hypertension-related visits 
(6.5 visits v. 8 visits, p = 0.003).32 In contrast, in another 
study,36 women with chronic hypertension randomly assigned 

Table 2: Summary of proposed definitions for trimester-specific upper limit of normal home blood pressure

First trimester Second trimester Third trimester

Reference Population Method
SBP, 

mm Hg
DBP, 

mm Hg
SBP, 

mm Hg
DBP, 

mm Hg
SBP, 

mm Hg
DBP, 

mm Hg

Lo et al.23 Normal Mean ± 2 SD 132 82 130 79 133/138* 81/88*

Rey et al.25 Normal and 
hypertensive

90th percentile 139† 89† 137 87 138/140/143‡ 89/90/92‡

Denolle28 Normal Mean ± 2 SD 118 73 117 73 121 80

Denolle28 Normal 95th percentile 116 70 113 70 118 76

Mikami et al.30 Normal Regression line from 
standardized major 

axis methods

120.8 83.5 124/127§ 84/86§ 136 89

Vestgaard et 
al.34

Normal Mean ± 2 SD 117 74 116 73 123 78

Note: DBP = diastolic blood pressure, SBP = systolic blood pressure, SD = standard deviation.
*Blood pressure measured at 27–30 weeks and 35–37 weeks gestational age.
†Blood pressure measured at < 20 weeks gestational age.
‡Blood pressure measured at 28–32 weeks, 33–36 weeks and > 36 weeks gestational age.
§Blood pressure measured at 12–20 weeks and 20–24 weeks gestational age.



	 CMAJ OPEN, 9(2)	 E647

Research

Study or subgroup

Total (95% CI)

Heterogeneity: τ2 = 5.16; χ2 = 72.49, df = 15 (p < 0.001); I2 = 79%

Test for overall effect: Z = 5.85 (p < 0.001)

Weight, %

100.0 –4 (–6 to –3)

Mean difference IV, random
(95% CI), mm Hg

–20 –10 0 10 20

Home SBP lower Office SBP lower

Mean difference IV, random
(95% CI), mm Hg

Mean difference IV, random
(95% CI), mm Hg

Mean difference IV, random
(95% CI), mm Hg

Home DBP lower Office DBP lower
Study or subgroup

A)

B)

Total (95% CI)

Heterogeneity: χ2 = 84.53, df = 15 (p < 0.001); I2 = 82%

Test for overall effect: Z = 5.69 (p < 0.001)

Weight, %

100.0 –3 (–4 to –2)

–10 –5 0 5 10

Dalton et al.20

Mooney et al.21

Lo et al.23

Brown et al.24

Rey et al.25

BOSHI17-19

Denolle28

Mikami et al.30

Lan et al.31

Tucker et al.29

Kalafat et al.33

Vestgaard et al.34

Vestgaard et al.,35 normotensive

Vestgaard et al.,35 chronic hypertension

Vestgaard et al.,35 WCH

Usuzaki et al.37
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Vestgaard et al.,35 chronic hypertension
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Vestgaard et al.,35 WCH

Usuzaki et al.37

Figure 2: Forest plots for comparison of differences in mean systolic blood pressure (SBP; panel A) and diastolic blood pressure (DBP; panel 
B) between home and office blood pressure measurements in pregnancy, using random effects. The mean difference was calculated as 
home BP – office BP. Note: CI = confidence interval, IV = inverse variance, WCH = white coat hypertension.
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to self-monitoring of blood pressure had increased odds of 
preeclampsia compared with routine care (odds ratio [OR] 
2.9, 95% CI 0.9 to 9.1); however, that study was not powered 
to detect differences in secondary outcomes. 

Postintervention surveys showed that home blood pres-
sure monitoring was easy to use.22,38 Home measurements 
changed the management plans for 10% of patients in one of 
the studies, but almost half of the patients did not follow 
instructions properly.27

Interpretation

Despite increased adoption of home blood pressure monitor-
ing in the management of pregnant individuals with hyperten-
sion, deriving an evidence-based approach from the current 
literature is difficult. In our aggregate data meta-analysis, we 
found that mean home blood pressure was lower than mean 
office blood pressure in pregnant individuals by a small 
amount (4 mm Hg for systolic blood pressure and 3 mm Hg 
for diastolic blood pressure), but with substantial variation in 
this difference across studies. Overall, the study quality was 
judged to be moderate, as the majority of studies were of fair 
to good quality. However, problems lie in the execution of 
home blood pressure monitoring, as most studies did not 
report individual-level differences between home and office 
blood pressure and most did not use validated devices.

Home blood pressure devices interpret an oscillometric 
signal, which is reduced in pregnancy because of changes in 
vascular compliance, intravascular volume and vascular wall 
edema; hence, these devices may underestimate blood pres-
sure.32,34 With the use of nonvalidated blood pressure devices, 
hypertensive disorders of pregnancy may be underdiagnosed 
and undertreated by 48% and 80%, respectively.39 Further-
more, in a real-world setting, few pregnant patients use a vali-
dated home blood pressure monitor specific for pregnancy.40 
This may stem from the limited availability of home monitors 
that have been validated in pregnancy,41 costs and clinicians’ 
lack of knowledge about validated home monitors for preg-
nancy. STRIDE  BP (www.stridebp.org) is an international 
nonprofit organization that summarizes validated home blood 
pressure monitors for clinicians. 

The method used to determine home blood pressure var-
ied among studies. Between 3 and 36 readings per week were 
used to calculate participants’ average home blood pressure, 
and no studies derived prognostic outcome algorithms based 
on these readings. In contrast to the nonpregnant population 
who were not hospitalized, with reported adherence of 59.7% 
(range 52.1% to 67.3%),42 adherence with home blood pres-
sure monitoring among pregnant people ranged between 
76% and 96%. Even when clear instructions were provided to 
patients, they were followed correctly only half the time.27 

To have accurate measurement of blood pressure at home, 
patient education is vital. For the nonpregnant population, a 
minimum of 12 readings is needed for home blood pressure 
monitoring to be valid;6 more recently, 3 days of blood pres-
sure readings appeared sufficient to predict home blood pressure 
readings.43 A pragmatic monitoring schedule for pregnancy is 

needed to balance the validity of home blood pressure read-
ings with patient adherence.

We observed that the proposed diagnostic thresholds for 
hypertension in the third trimester of pregnancy varied across 
studies, ranging from 118 to 143 mm Hg for systolic blood 
pressure and from 76 to 92 mm Hg for diastolic blood pres-
sure, because of heterogeneity and methodology.23,25,28,30,34 
Instead of deriving diagnostic thresholds using relative met-
rics based on office data, it would be preferable to collect 
high-quality prognostic data to determine home blood pres-
sure thresholds at which the risk of clinically important com-
plications begins to rise.

Our meta-analysis showed that home measurements of sys-
tolic and diastolic blood pressure were lower than office mea-
surements by 4 (95% CI –6 to –3) mm Hg and 3 (95% CI –4 
to –2) mm Hg, respectively. These results differ from those 
reported by Tucker and colleagues11 in their meta-analysis 
based on individual patient data, which showed no differences 
between home and office blood pressure measurements (mean 
difference of 1.5 to 2.2 mm Hg for systolic blood pressure and 
0.7 to 1.5 mm Hg for diastolic blood pressure). Both meta-
analyses showed significant heterogeneity in the data (I2 > 
80%), which suggests substantial variability in study design, 
population, measurement devices and method of measure-
ment. Given that the literature to date is not definitive, clinical 
implementation of procedures for patients and assumptions 
about the equivalency of home and office blood pressure are 
premature, and more research and evaluation are needed. 

In their meta-analysis, Kalafat and colleagues44 noted that 
home monitoring of blood pressure reduced the risk of induc-
tion of labour (OR 0.55, 95% CI 0.36 to 0.88), prenatal hos-
pital admissions (OR 0.31, 95% CI 0.19 to 0.49) and diagnosis 
of preeclampsia (OR 0.50, 95% CI 0.31 to 0.81) and also 
reduced the number of antenatal visits (standard mean differ-
ence –0.49, 95% CI –0.82 to –0.16). However, strong clinical 
heterogeneity, low quality of evidence and small sample size 
were important limitations in that study.44

Home blood pressure monitoring is an important method 
when managing the care of individuals with hypertensive disor-
ders of pregnancy, as it can detect rapid and acute blood pres-
sure changes. Qualitative analysis has shown that patients per-
ceive clinical benefit with home blood pressure measurement, 
including decreased need for antenatal visits,30 timely adjust-
ments of antihypertensive medications28 and ease of use.23

Home blood pressure monitoring has the potential to revo-
lutionize the care of pregnant patients with hypertension. How-
ever, on the basis of current studies, its implementation is uncer-
tain. Future studies evaluating home blood pressure monitors 
for hypertensive disorders of pregnancy should use validated 
devices, collect reference data from groups of healthy pregnant 
patients, use guideline-concordant schedules for home monitor-
ing, define diagnostic and treatment thresholds based on home 
blood pressure measurements, and collect outcome data.

Limitations
This study had several limitations. Limiting the search strat-
egy to English publications and omitting grey literature from 
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the review might have contributed to publication bias. We 
hypothesized that studies showing no difference between 
home and office blood pressure might not have been pub-
lished. Moreover, excluding published abstracts in the search 
strategy may have contributed to publication bias. We 
hypothesize that published abstracts are more likely to show 
differences between home and office blood pressure readings, 
which may be exaggerated as the data may be preliminary and 
not peer reviewed. 

There is a lack of contemporary RCTs on this topic (with 
only 1 study identified in our search) and also a lack of out-
come data for home blood pressure monitoring in pregnancy 
more generally. These limitations highlight the need for high-
quality RCTs to assess this form of care in pregnant patients. 

The quality of available data was poor, because of low 
rigour in how home blood pressure monitoring was con-
ducted, including lack of validated home blood pressure 
devices, lack of patient education, lack of standardization of 
home monitoring schedules and lack of reporting of within-
women differences, all of which may influence the interpreta-
tion of our meta-analysis. 

The measure of homogeneity, I2 (>  80%), was likely an 
underestimate because of the assumption of independence of 
home and office measurements, which highlights the rela-
tively high heterogeneity in our meta-analysis. Future studies 
with strong emphasis on the rigorous use of home blood pres-
sure monitoring in pregnancy are needed. 

Conclusion
This systematic review and meta-analysis showed that current 
studies do not provide adequate guidance with respect to the 
use of home blood pressure monitoring by pregnant patients. 
More studies are needed, and these should focus on defining 
diagnostic and treatment thresholds for home blood pressure 
and clarifying the relation between home monitoring and 
clinically important outcomes.
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