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Abstract
Background  The COVID-19 pandemic accelerated the adoption of remote care, or telemedicine, in many clinical 
areas including maternity care. One component of remote care, the use of self-monitoring of blood pressure 
in pregnancy, could form a key component in post-pandemic care pathways. The BUMP trials evaluated a self-
monitoring of blood pressure intervention in addition to usual care, testing whether it improved detection or control 
of hypertension for pregnant people at risk of hypertension or with hypertension during pregnancy. This paper 
reports the qualitative evaluation which aimed to understand how the intervention worked, the perspectives of 
participants in the trials, and, crucially, those who declined to participate.

Methods  The BUMP trials were conducted between November 2018 and May 2020. Thirty-nine in-depth qualitative 
interviews were carried out with a diverse sample of pregnant women invited to participate in the BUMP trials across 
five maternity units in England.

Results  Self-monitoring of blood pressure in the BUMP trials was reassuring, acceptable, and convenient and 
sometimes alerted women to raised BP. While empowering, taking a series of self-monitored readings also introduced 
uncertainty and new responsibility. Some declined to participate due to a range of concerns. In the intervention arm, 
the performance of the BUMP intervention may have been impacted by women’s selective or delayed reporting 
of raised readings and repeated testing in pursuit of normal BP readings. In the usual care arm, more women were 
already self-monitoring their blood pressure than expected.

Conclusions  The BUMP trials did not find that among pregnant individuals at higher risk of preeclampsia, blood 
pressure self-monitoring with telemonitoring led to significantly earlier clinic-based detection of hypertension 
nor improved management of blood pressure. The findings from this study help us understand the role that self-
monitoring of blood pressure can play in maternity care pathways. As maternity services consider the balance 
between face-to-face and remote consultations in the aftermath of the COVID-19 pandemic, these findings 
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Background
Raised blood pressure (BP) affects 10% of pregnant 
women worldwide [1], is a leading cause of maternal 
mortality and morbidity and a factor in 14% of maternal 
deaths and 15% of stillbirths globally [2, 3].

BP monitoring is a key element of antenatal care. Self-
monitoring of BP involves BP readings taken by indi-
viduals outside clinical settings and has been shown to 
support the detection and management of hypertension 
in the general population [4–6]. A self-monitoring inter-
vention with telemonitoring was developed and piloted 
for use in pregnancy [7–9]. Self-monitoring of BP in 
pregnancy allows more frequent readings with the poten-
tial to detect hypertension between antenatal appoint-
ments and to obtain readings in varied circumstances, 
providing an expanded view of BP over time and indicat-
ing where clinic readings diverge from self-monitored 
readings. Self-monitoring of BP could reduce additional 
clinic visits and can involve pregnant people more closely 
in their care [9, 10]. It also has the potential to entail 
responsibilisation, whereby individuals become respon-
sible for a task previously undertaken by healthcare pro-
fessionals [11–13]. A self-monitoring intervention with 
telemonitoring was developed, using the Person-based 
approach, and piloted for use in pregnancy [14].

The self-monitoring of BP intervention was evalu-
ated in the BUMP1 and BUMP2 trials. The BUMP1 trial 
tested whether self-monitoring of BP improved detec-
tion of hypertension in normotensive women at higher 
risk of developing hypertension, alongside usual care; the 
BUMP2 trial aimed to examine its effectiveness in con-
trolling BP in individuals with pregnancy hypertension. 
The self-monitoring intervention resulted in no earlier 
clinic detection of hypertension in BUMP1 nor improved 
management of BP in BUMP2 [15–17].

This article reports findings from the BUMP1 and 
BUMP2 trials’ qualitative process evaluation. It aimed to 
understand participants’ experiences of self-monitoring 
of BP in the BUMP trials, how the intervention worked 
and exerted its effects and to give further context to the 
trial outcomes. The evaluation also explored perspectives 
of individuals who declined to take part in the trial and 
those in the usual care arm of the BUMP2 trial to find out 
whether they self-monitored their BP.

Methods
Five trial sites in England were purposively selected to 
sample participants for the evaluation interviews, includ-
ing maternity units from large teaching hospitals and 

smaller non-teaching hospitals, geographical spread, 
ethnic and socioeconomic diversity of populations 
served. Purposive sampling was used to achieve a maxi-
mum diversity sample in terms of socioeconomic status 
(using highest educational attainment as a proxy); ethnic 
background and parity. The sample size was designed 
to achieve information power [18]. In-depth interviews 
were carried out between July 2018 and October 2019 
(see Fig.  1). Brief telephone interviews were conducted 
retrospectively with 11 people randomised to the usual 
care arm of the BUMP2 trial at two sites.

Trial participants and women who declined partici-
pation were invited to take part by research midwives 
during trial recruitment. Written informed consent was 
obtained by researcher (AC).

Interviews were carried out face-to-face or by tele-
phone, according to preference. Face-to-face interviews 
took place either in a healthcare setting, after an antena-
tal consultation, at the participant’s home, or occasion-
ally in a public place.

The interview guide was based on a review of the exist-
ing literature on self-monitoring of BP in pregnancy, and 
the trial’s development work. Interviews were undertaken 
by an experienced social science researcher. Interviews 
lasted between 30 and 60 min, apart from the usual care 
interviews which were shorter, lasting between 15 and 
30 min. Interviews were recorded and transcribed verba-
tim. A coding frame was developed based on the research 
aims and incorporating additional themes that emerged 
from the data. Themes were developed by social scientists 
AC and LH, and discussed with the wider research team 
that included clinicians and maternity care research-
ers. Interviews were coded in NVivo 12 and inductive 
and deductive thematic analysis carried out [19]. Analy-
sis was led by AC and LH, with regular input from the 
wider study team. Ethical approval was gained from the 
West Midlands - South Birmingham NHS Research Eth-
ics Committee: ref 17/WM/0241.

Results
Sample
We interviewed a total of 58 women (see Table 1). Thirty-
nine trial participants (out of 3291) randomised to the 
intervention arm of the trials were interviewed. Twenty 
of these had been recruited to the BUMP1 trial. Fourteen 
had been recruited to the BUMP2 trial, of whom 11 had 
chronic hypertension and three had gestational hyper-
tension. After the trial finished recruitment, a further 
five participants were initially recruited to BUMP1 before 

contribute to the evidence base needed to identify optimal, effective, and equitable approaches to self-monitoring of 
blood pressure.

Keywords  Blood pressure, Self-monitoring, Pregnancy, Hypertension, Pre-eclampsia, Remote care, Process evaluation
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migrating to BUMP2, as per trial protocol, when they 
submitted raised readings [15–17]. We also interviewed 
eight pregnant people who declined or discontinued their 
trial participation. After the trial finished recruitment, a 
further eleven BUMP2 participants who had been ran-
domised to the usual care arm of the trial were inter-
viewed by phone (January – March 2021). People from 
minority ethnic and lower socioeconomic groups were 
well represented in the sample. (Table 1). The educational 

attainment of participants was somewhat higher than 
in the population as a whole, but was a closer match to 
the population than is often the case in research studies. 
We were able to access full demographic data for all the 
women currently enrolled in the trial (n = 39) but not for 
the 8 who ‘declined’ or the women in the ‘usual care’ arm 
who were interviewed by phone in 2021.

Supporting quotes are presented, each followed by 
the participant’s ID number; whether they took part in 

Table 1  Ethnicity, educational achievement, and parity of interview participants
BuMP1 (No HT) BuMP2 (CHT) BuMP2 (GHT) BuMP1-2 (GHT) Declined BuMP2 usual care Row Total

Ethnicity
Asian or Asian British 1 0 0 1 0 1 3
Black or Black British 1 5 0 0 0 3 9
Mixed 2 0 1 0 0 0 3
White British 14 3 2 2 5 4 30
White other 2 3 0 2 0 3 10
Unassigned 0 0 0 0 3 0 3
Highest educational achievement
No formal qualifications 0 0 0 0 0 1 1
GCSE/O-level equivalent 0 0 0 0 0 0 0
Vocational qualifications 0 2 0 0 0 0 2
A-Level 4 2 0 0 0 1 7
Professional qualifications 0 3 0 0 0 2 5
First Degree 7 2 1 1 2 5 18
PG or equivalent 9 2 4 1 1 17
Unassigned 0 2 0 0 5 1 8
Parity
0 7 5 1 3 5 21
1 10 3 2 2 1 18
2 3 1 0 0 2 6
3 0 0 0 0 0 0
4+ 0 2 0 0 0 2
Unassigned 0 0 0 0 0 11 11
Column total 20 11 3 5 8 11 58

Fig. 1  Trial and interview participants
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the BUMP1 or BUMP2 trial, or moved from BUMP1 to 
BUMP2; their parity, highest educational achievement, 
and ethnic group, where available.

In the following sections we present the five broad 
themes that emerged from the analysis. These explore :

 	• the acceptability and burden of self-monitoring;
 	• the convenience of self-monitoring and reflections 

on the reassurance, and confidence that self-
monitoring offered;

 	• participants’ reflections on how self-monitoring 
impacted on empowerment, advocacy and informed-
decision making;

 	• clinical engagement;
 	• the ambiguity and uncertainty associated with self-

monitoring.

Acceptability and burden
Women’s accounts of self-monitoring of BP were posi-
tive, consistent with pilot findings [9]. Most reported 
self-monitoring their BP was quick, easy and could be 
incorporated into daily life. Interviews suggested overall 
acceptability, low burden, and high self-efficacy; signifi-
cantly participants felt confident they were able to carry 
out self-monitoring.

Those who understood their risk of developing raised 
BP saw self-monitoring as an easy way to mitigate the 
risk that elevated BP might go undetected. Interviews 
suggested self-monitoring of BP was common among 
the pregnant people with hypertension in the trial’s usual 
care arm. However, a small number, in the intervention 
group, who perceived their risk of hypertension to be 
very low, felt the burden of self-monitoring outweighed 
the likely benefit, but participated in the trial nonetheless.

Reasons for declining trial participation were varied. 
Some declined due to fears they might become preoccu-
pied with monitoring. Others were concerned self-moni-
toring of BP would exacerbate their anxiety.

Just trying to think, I think maybe doing it too much 
in one day, like, if you’re just constantly taking read-
ings. I think the dietician might have said to me, you 
know, like, “You don’t need to take your blood pres-
sure all the time. You don’t need to do it four times 
a day.” I think she wanted to just make sure I wasn’t 
becoming obsessive with the, with the machine which 
can sometimes happen with people. (Declined, 3)

A woman with previous experience of pre-eclampsia 
declined to take part in the trial in order to protect her-
self from anxiety. She had come off antidepressant medi-
cation due to her pregnancy and was working hard to 
manage her anxiety and maintain good mental health; 

she saw self-monitoring her BP as a potential threat to 
that.

I know the days that I would have to take my blood 
pressure, it would be on my mind all day and I’d 
wind myself up to point that I had high blood pres-
sure… I’m going to have to work really hard to 
remain positive and keep myself grounded that 
everything’s going to be okay and I would have had 
to have opted out of the study then anyway because 
my head would have been all over the place. … Yes, 
it just isn’t for me because of how, how my mind 
works. (Declined, 5)

Others declined because they perceived their risk of 
hypertension was low and were insufficiently motivated 
to monitor their BP.

Interviews with pregnant people with a diagnosis of 
hypertension (BUMP2 participants) in the usual care arm 
of the trial revealed that a proportion of them indepen-
dently self-monitored their BP during their trial partici-
pation, often daily or several times a week, finding it easy 
and a valuable indicator of rising BP. This independent 
self-monitoring potentially diluted the trial’s effects.

It also gave me peace of mind… at one point in this 
pregnancy I did get admitted with high blood pres-
sure and actually that was because I didn’t feel very 
well and I went and test, you know, in this routine 
testing it was really high and I tried that a few times 
willing it to go down and it wouldn’t. So, I went off to 
the midwife and I was admitted so, so in that respect 
it helped me potentially, you know, avoid an issue 
because I realised my blood pressure was high. Oth-
erwise, I would never have known…. (Usual care, 1)

Convenience, reassurance and confidence
Self-monitoring of BP allowed participants to obtain 
more frequent BP readings. The convenience of self-
monitoring of BP was valued particularly by those who 
had work or caring responsibilities and for whom making 
a clinic appointment might entail travelling, lengthy wait-
ing times and additional stress that may have led to raised 
readings. Self-monitoring allowed women to avoid mak-
ing additional, non-routine clinic visits simply to check 
their BP if feeling unwell.

Yes, it was convenient because I could do it in my 
own time, sitting in my pyjamas, watching the telly 
and didn’t have to worry about booking an appoint-
ment with the surgery or calling the midwife. I know 
they’re all busy and they’ve got hundreds of ladies to 
look after, so I’m not the only one. So, I could do it 
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at my own pace and my own environment which is 
helpful as well because you’re sort of more relaxed 
and your readings may be more accurate than queu-
ing in surgery, waiting for an appointment. (21: 
BuMP1-2, P1, PG degree, White Other)
If I were to have a headache, a bad headache, I’d 
probably start thinking about my blood pressure. 
I think when you’re feeling ill with a migraine, you 
don’t want to be going to a midwife… if I can quickly 
check my blood pressure at home then excellent, 
that just puts your mind at rest for that as well. (35: 
BuMP1, P2, PG degree, White British)

Women reported self-monitored BP readings had a role 
in reducing perceived stress or anxiety. Normal self-mon-
itored readings provided reassurance, giving participants 
confidence their BP was not creeping up undetected 
(although they were given information emphasising they 
should not be reassured by normal BP if they had other 
relevant symptoms). For those whose clinic BP readings 
were systematically higher than their self-monitored 
readings (white coat hypertension, or WCH), self-mon-
itoring mitigated anxiety associated with clinic visits 
[20]. Obtaining repeated normal self-monitored readings 
reduced their anxiety that clinic readings would be high, 
which in some cases led to a reduction in the discrepancy 
between self-monitored and clinic readings, reducing the 
extent of WCH.

It’s quite interesting the home reading’s starting 
to match up with when I’m coming in… so at the 
beginning there was an imbalance and now the last 
couple of appointments have been quite similar… It 
used to be, ‘Oh it’s going to be high and they what are 
they going to do?’ Whereas I just don’t stress about 
it too much quite honestly. Yes, it definitely does 
make a difference. (19: BuMP2, P1, education level 
unknown, White British)

Empowerment, advocacy, and informed decision-making
Self-monitoring reduced participants’ reliance on cli-
nicians for monitoring their BP between routine ante-
natal visits and promoted feelings of independence and 
empowerment. Some reported self-monitoring of BP 
had alerted them to raised BP that would otherwise have 
gone unnoticed until a routine antenatal appointment. 
One woman, who developed gestational hypertension 
that was first detected by her self-monitoring, felt moni-
toring her own BP allowed her to “take charge” of her 
own medical care.

R: I don’t think I would have got to that hypertension 
clinic if it hadn’t have been for taking my blood pres-

sure at home… I just wouldn’t have known that my 
blood pressure had got that high … Yeah and other-
wise …I would have just stuck to my routine antena-
tal care.
I: So you think it was spotted earlier because of the 
trial?
R: Oh absolutely…. The BUMP study I’m very grate-
ful for because I see it as like the beginning of actu-
ally, I don’t know whether it’s like taking charge of my 
own medical care in a way, because otherwise the 
doctors would have said no more scans, I wouldn’t 
have had the blood pressure tablets. I would have 
been at home not knowing what my blood pressure 
was because I had no symptoms…I had extreme 
swelling, that’s all I had, but pregnancy swelling is 
normal, so you just think, ‘Ah I’m just a pregnant 
woman who’s swollen. I’ll just do what the doctors 
say.’ (9: BuMP1-2 (GHT), P0, PG, White British).

Self-monitoring often increased women’s embodied 
knowledge and familiarity with their BP, its variability, 
and the factors that raised or lowered it. It could fos-
ter confidence in interpreting their readings. By devel-
oping an understanding of the influence on their BP of 
circumstances or their emotional or psychological state 
(for example, timing of medication, sleep, work or fam-
ily stressors), they could target these factors to bring it 
closer to a “normal” level.

I’ve got a little boy and if I’m running around after 
him or doing something, it definitely does affect 
it quite, quite a lot actually, like, it jumps quite 
a bit, so I do have to sit for a bit and kind of rest. 
So the mornings aren’t always the best trying to get 
out. Usually the evenings is a little bit easier. (19: 
BuMP2, P1, Education unknown, White British)

Regular self-monitored readings allowed pregnant peo-
ple to obtain clinically relevant information otherwise 
unavailable to them and their clinicians. A participant 
described how understanding her own “normal” home 
BP patterns allowed her to identify anomalous readings 
and request further clinic measurements.

I suppose what the study allows you to do is have 
ways round what you feel is kind of like your regular 
blood pressure, so when you do come into hospital 
and they do take a reading and if it does look slightly 
odd, you could always ask them to take a second 
one…. because you know that’s quite outside of what 
you usually monitor and from your own monitoring 
what you get. (12: BuMP1, P1, First Degree, Black or 
Black British)
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Another said self-monitored readings enabled her to 
identify BP readings that, while still within normal range, 
were elevated relative to her own “normal.” This helped 
her to predict and to prepare psychologically for the sub-
sequent development of hypertension and pre-eclampsia.

Information held in series of self-monitored readings 
recorded on the app gave women confidence to advocate 
for the care they wanted and provided evidence that reas-
sured them they had legitimate cause to seek help.

“…because you can’t just turn up at the practice and 
say I want my blood pressure done now. Whereas 
this way, you can do it yourself and then you, you 
ring and say, “It’s higher. I need to someone, to see 
someone, sort of, urgently.”” _(11: BUMP1, P1, Post-
graduate qualifications; White British).

Where healthcare professionals regarded self-monitored 
readings as legitimate and relevant to the clinical pic-
ture, they were incorporated into decision-making. In 
some cases, these decisions were made collaboratively 
between pregnant people and healthcare profession-
als. But this was not uniform. Occasionally participants 
gave accounts of uncomfortable, tense encounters, where 
self-monitored readings were not trusted by healthcare 
professionals, who felt medication or hospital admission 
was appropriate but the woman felt her normal self-mon-
itored readings meant this was unnecessary.

She kind of did dismiss them, like, “Oh but you’re 
measuring at home.”… It was really quite bizarre… 
But I guess at least it strengthened the confidence 
that I was doing the right thing and there really 
wasn’t anything wrong and as long as I was feeling 
fine, I had the proof that my body was doing what it 
should be doing. (24: BuMP2 (WCH), P1, PG degree, 
Mixed)

Clinician engagement
Women’s experiences of their healthcare professionals’ 
willingness to engage with their self-monitored readings 
ranged widely, from full interest and openness to disin-
terest or distrust, and depended on whether the woman’s 
BP was perceived as a risk. BUMP1 participants (those 
with risk factors), particularly those whose clinic read-
ings had always been normal, commonly reported they 
had not been asked about their self-monitored readings 
by healthcare professionals.

R: They’re only interested in my reading when I’m at 
the doctors. (25: BuMP1, P1, First degree)

BUMP2 participants (those with hypertension) were 
more often asked about their self-monitored readings. 
Some obstetricians actively encouraged BUMP2 partici-
pants to share self-monitored readings and took them 
into account in determining treatment. Where a preg-
nant person had high BP readings or a history of pre-
eclampsia, obstetricians and midwives usually appeared 
to take a greater interest in self-monitored readings.

Yeah, they’re interested in the reading which helps 
them to, to be confident in what they are doing or, 
because they don’t want what has happened previ-
ously to happen. (14: BuMP2 (CHT), P2, Prof Quals, 
Black or Black British)

Participants in the usual care arm also discussed their 
home readings with healthcare professionals; in some 
cases, these influenced care decisions. However, not all 
health professionals engaged with these self-monitored 
readings.

I was surprised because … especially on a graph you 
can see over the months how, how it’s changing and 
you see, like, the high points. Like when it was really 
high and you can even really scroll down and look at 
even the timings if it’s, you know, being measured in 
the morning, evening, how, you know, if I was travel-
ling or where I was. I was surprised because it should 
be as a source of data and could help. (14: BuMP2 
(CHT), P2, Prof Quals, Black or Black British)

Ambiguity and uncertainty
Participants’ increased understanding of factors influenc-
ing their BP and its fluctuations led to new judgements 
and responsibilities; whether and when to take readings; 
whether and when to act on raised readings (recording 
them in the app or contacting healthcare services). The 
intervention did not specify precisely the time to take BP 
readings (the pilot work suggested flexibility was impor-
tant [9]) or provide a facility to record caveats/explana-
tions for occasions when they felt her self-monitored 
reading did not represent her regular BP.

Yeah because… there isn’t like a comment, so I 
couldn’t put ‘I didn’t sit down for five minutes,’ or 
‘I’ve had salt and vinegar crisps.’ or, you know, what-
ever it is. But then that wouldn’t be necessary for 
everyone, it’s only because I’m aware of things that 
might trigger it, so. (18: BuMP1, P1, First Degree, 
White British)

Uncertainty about the significance of a raised reading, 
attributable to an identifiable factor, sometimes led to 
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selective or delayed reporting or acting on higher read-
ings, particularly if the circumstances made it difficult or 
inconvenient to attend clinic.

Participants described personal judgments that 
impacted on whether they acted on a raised reading. A 
BUMP2 participant said they would monitor again the 
following morning if they recorded a high reading, and if 
it was still high, take BP medication before taking another 
reading.

I: Do you always put in the reading?
R: Yeah, I will put, I will put it on and then it will ask 
me to monitor it again. If I monitor it again, it shows 
high reading, I will just ignore it. The reading is high 
again, I will just ignore it, leave the first one and 
then in the morning, I will do it again. If it is high, I 
will leave, take my medication and then do it again, 
then put whatever the outcome is. (14: BuMP2, P2 
Professional qualifications, Black or Black British)

A BUMP1 participant said they could imagine obtaining 
a higher reading and feeling ambivalent about entering it. 
She had a stressful, tiring job with a long commute, and a 
lot of responsibility, which would make her reluctant to 
take time off for a clinic appointment or to manage her 
BP. If she identified stress as a factor, she would monitor 
again when she felt calmer to avoid the inconvenience of 
going to clinic.

R: Yes, because that would probably be my first 
tactic to see if it did come down and it would also 
I guess depend on what I’d just been doing… or if I 
know I’m worried about something or if there were 
any other factors that might be influencing it, I might 
try and rule those out first before I was thinking, 
‘Okay, yeah. I’ve definitely got high blood pressure.’ 
(33: BuMP1, P0, First Degree, White British).

Others described attributing raised readings to external 
factors - being too busy, a hot bath or stressful meet-
ing - and would consider them unrepresentative and not 
record them.

… maybe if I’ve had a particular salty dinner, I 
might avoid it that night, but no, there’s nothing 
really that puts me off. It’s just…. I guess there’s an 
element of playing the system that if I know it might 
be high, I might have to do more. (18: BuMP1, P1, 
First Degree, White British)
… you could convince yourself that this wasn’t rep-
resentative of today and so I’m not going to enter it 
because, yeah I don’t know, I just had a massively 
stressful meeting. (50: BuMP2 (WCH/GHT), P0, 
Postgraduate Qualifications, White British)

Some described efforts to obtain a “normal” BP reading, 
for example by rehearsing calming messages to achieve 
a state of relaxation. Some avoided taking a reading at 
all on a day when they anticipated that their BP might 
be higher than usual. Through regular self-monitoring, 
many participants recognised daily rhythms of BP fluc-
tuations. They chose to monitor their BP consistently at 
the time of day they considered their BP to be “represen-
tative”, at its lowest, or to avoid “spikes”.

It took me a little while to kind of figure out what 
was working best for me …I found the morning 
worked best for me basically, first thing in the morn-
ing, get out of bed and take it. (42: BuMP1, P0, Post-
graduate Qualifications, White British)

For some, attributing meaning to a higher reading could 
lead to a decision not to act, but instead to repeat read-
ings until they got a reading they “liked”. One partici-
pant, aware of the potential danger of raised BP having 
previously experienced serious complications with pre-
eclampsia, discontinued self-monitoring as they were 
unable to obtain a normal reading and found the effort to 
do so stressful.

Discussion
As health systems recover from the COVID-19 pandemic 
and reflect on the future role of telemedicine in maternity 
services, the findings from this study of women’s expe-
riences of self-monitoring of BP in pregnancy are valu-
able. For most participants, self-monitoring of BP was 
reassuring, acceptable and convenient. Women reported 
self-monitoring improved their embodied knowledge, 
introducing awareness of normal daily fluctuations in 
BP and an understanding of the significance of contex-
tual factors. This arguably gave women a deeper knowl-
edge of their BP than their healthcare professionals and 
allowed them to advocate for the care they wanted. Self-
monitored readings alerted some to rising BP. Those who 
preferred not to self-monitor cited concerns it would 
increase their anxiety, fear of becoming preoccupied, 
low perceived risk of hypertension, or preferring to have 
a healthcare professional present. In the context of the 
BUMP trials, self-monitoring of BP was additive, allowing 
participants to share otherwise unavailable information 
that potentially contributed to decisions about their care. 
Whether women found self-monitoring of BP empower-
ing depended to some extent on the response from their 
healthcare professionals, how seriously they considered 
self-monitored readings, and the quality of those inter-
actions. Good communication between the woman and 
healthcare professional allowed informed decisions to be 
made on a shared understanding of BP.



Page 8 of 11Chisholm et al. BMC Pregnancy and Childbirth          (2024) 24:800 

Self-monitoring of BP, and the ability to take readings 
under any circumstances, shifted women’s responsi-
bilities in pregnancy. It introduced a range of new tasks 
for women and required them to make judgments that 
included interpreting and managing ambiguity around 
whether to act on a raised reading. In the trial partici-
pants received instructions on what to do if their BP 
was high, but the judgements about whether and when 
to take readings, or to act on raised readings, rested with 
them. Some delayed reporting and acting on raised read-
ings, reported readings selectively or took multiple read-
ings in pursuit of normal readings. Inviting individuals 
to become responsible for a task previously undertaken 
by healthcare professionals and to manage the ambigui-
ties associated with fluctuating self-monitored readings, 
or discrepancies between self-monitored and clinic read-
ings, is part of a general shift towards responsibilisation 
[11–13]. Emerging evidence shows while maternity ser-
vice users and health professionals value the convenience 
and flexibility of remote care, of which self-monitoring 
is one component, it is important to recognise there are 
both advantages and disadvantages, not least in regard to 
inequalities and these new responsibilities [21, 22].

Strengths and limitations
This evaluation drew on in-depth interviews with a large, 
diverse sample of participants in the self-monitoring arm 
of the BUMP trials, including those from deprived and 
minority ethnic backgrounds (at higher risk of hyperten-
sion in pregnancy and poorer outcomes), participants in 
the usual care arm of the trials and others who declined 
participation. Existing evidence on self-monitoring inter-
ventions in pregnancy has not robustly captured the 
perspectives of women of ethnic minority backgrounds, 
refugees, people experiencing homelessness, people with 
poor fluency in English; the enduring poor maternal 
outcomes for these groups makes including their voices 
critical [23, 24]. These data are therefore a valuable con-
tribution to the evidence base, although we acknowledge 
we were not able to capture the perspectives of refugees 
and those with poor fluency in English.

This was a pragmatic study with self-monitoring of 
BP used in addition to usual care [15] which completed 
recruitment before the Covid-19 pandemic. Different 
results might be found if self-monitoring of BP were 
combined with health system change and modified care 
pathways rather than these factors being left to individual 
clinicians. A larger sample of individuals from the usual 
care arm would have allowed greater insight into the 
likely effects of their self-monitoring of BP on the trial 
outcomes.

Interpretation
The BUMP trials established that self-monitoring of BP 
in pregnancy in addition to usual care is safe, although 
the intervention was not found to be effective overall 
in achieving earlier clinic detection of hypertension in 
BUMP1 or improved management of BP in BUMP2 [16, 
17]. Interviews with participants in the usual care arm 
reflect the pre-pandemic survey findings that 50% of 
pregnant women with hypertension monitor their BP at 
home, although few share their self-monitored readings 
with their healthcare professionals [25]. We hypothesise 
that high levels of self-monitoring of BP in the general 
population and in the usual care arm may have contrib-
uted to similarities in outcomes between the randomised 
groups [25]. The insights of this evaluation are therefore 
important as we think about the design of future mater-
nity services, in particular as women are taking on this 
responsibility already. The interview data reveal that 
individuals sometimes delayed acting on raised BP read-
ings, which may partly explain why the trials revealed 
no improvement in detection times. The selective or 
delayed reporting of raised readings resonates with 
other research that pregnant people sometimes delayed 
help-seeking where it conflicts with other family com-
mitments [26]. This, along with multiple readings taken 
in pursuit of normal values could have affected the inter-
vention’s performance with respect to primary outcome 
measures. Implementation of self-monitoring of BP into 
antenatal care pathways must ensure women are given 
clear information about the importance of reporting 
raised readings in a timely manner and clear instructions 
on escalation pathways. Self-monitoring of BP should be 
considered additive, and the existing schedules of antena-
tal consultations with women maintained.

In many respects, experiences of self-monitoring of 
BP in pregnancy were found to be similar to those of 
the non-pregnant population [27]. In line with previous 
research with type 2 diabetes patients [28] and hyperten-
sive patients [29], this study found women valued having 
more frequent home readings, believing these provided a 
rounder picture of their BP than clinic readings only, in 
a more convenient setting. For most, it allowed them to 
develop embodied knowledge [30] and a “feel” for their 
BP and how it varied in different circumstances [31]. In 
some cases, self-monitored readings facilitated patient-
clinician interactions in consultations about hypertension 
and bridged a potential gap in the traditional relationship 
between the two parties [32]. The use of the readings to 
provide a full clinical picture and collaborative decision-
making and care planning between clinician and the 
woman could be valuable to future care pathway design 
and support ambitions towards patient-centred care [33].

The perceived reluctance of some healthcare profes-
sionals to incorporate self-monitored readings into 
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decision-making in pregnancy (particularly where self-
monitored readings are normal and clinic readings are 
elevated) may reflect temporal concerns about how 
recent self-monitored readings were. They may also 
reflect concerns about the acute and sudden risk to the 
health of pregnant people and their babies presented by 
elevated BP and pre-eclampsia, in contrast to the more 
chronic effects of raised BP outside of pregnancy [34, 35]. 
The present study suggests that more information about 
how to interpret self-monitoring of BP readings would be 
valuable for women and healthcare professionals [32]. 

Post-trial, self-monitoring of BP in pregnancy was 
implemented during the Covid19 pandemic in many set-
tings, alongside a rapid shift to remote antenatal care pro-
vision, in response to recommendations from the Royal 
College of Obstetricians and Gynaecologists to reduce 
face-to-face consultations [36, 37]. An English NHS 
initiative gave maternity units monitors to distribute 
to pregnant people with hypertension or at risk of pre-
eclampsia [38, 39] and a Scottish NHS initiative distrib-
uted 5000 BP monitors to 14 NHS health boards to give 
to enable women to undertake supported remote self-
monitoring of their BP [40]. Evaluations of these initia-
tives confirmed that women found self-monitoring easy 
to use and reassuring, and they valued the convenience it 
offered. However, analysis of the impact of remote ante-
natal care more broadly cautions that the implementa-
tion of major changes to healthcare systems are rarely 
straightforward, and that new models of care should be 
sensitised to equity and inclusion and play close attention 
to issues of access and any unintended consequences of 
increased responsibilisation [21]. 

Conclusion
In an era when telemedicine is promoted by policy-mak-
ers [41, 42], and substantial proportions of the pregnant 
population are already self-monitoring, further research 
is needed to explore the potential for self-monitored 
BP readings to contribute to informed decision-mak-
ing in pregnancy. This must pay close attention to the 
health equity, any potential unintended consequences 
of increased responsibilisation and include developing 
clearer counselling to support pregnant people in their 
judgements about whether to act on a raised reading and 
guidance to help them and healthcare professionals to 
interpret variation in readings and manage discrepancies 
between self-monitored and clinic readings.
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