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f
Pediatrics, University of Toronto, Canada
g
Obstetrics and Gynaecology, University of Toronto, Canada
h
Medicine, University of Toronto, Canada
i
Obstetrics and Gynaecology, University of Manitoba, Canada
j
Obstetrics and Gynaecology, University of Alberta, Canada
k
Obstetrics and Gynaecology, McMaster University, Canada
l
Obstetrics and Gynaecology, University of Ottawa, Canada
m
Medicine and Obstetrics and Gynaecology, University of Montreal, Canada
n
The Centre for Mother, Infant and Child Research, Sunnybrook Research Institute, University of Toronto, Canada
o
Obstetrics and Gynaecology, University of Amsterdam, Netherlands
p
Obstetrics and Gynaecology, University of Nottingham, United Kingdom
q
Obstetrics and Gynaecology, Derriford Hospital, United Kingdom
r
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Objective: To compare women’s views about blood pressure (BP) control in CHIPS (Control of
Hypertension In Pregnancy Study) (NCT01192412).
Design: Quantitative and qualitative analysis of questionnaire responses.
Setting: International randomised trial (94 sites, 15 countries).
Population/sample: 911 (92.9%) women randomised to ‘tight’ (target diastolic blood pressure, 85 mmHg)
or ‘less tight’ (target diastolic blood pressure, 100 mmHg) who completed questionnaires.
Methods: A questionnaire was administered at 6–12 weeks postpartum regarding post-discharge
morbidity and views about trial participation. Questionnaires were administered by the site coordinator, and contact was made by phone, home or clinic visit; rarely, data was collected from medical
records. Quantitative analyses were Chi-square or Fisher’s exact test for categorical variables, mixed
effects multinomial logistic regression to adjust for confounders, and p < 0.001 for statistical
signiﬁcance. NVivo software was used for thematic analysis of women’s views.
Main outcome measures: Satisfaction, measured as willingness to have the same treatment in another
pregnancy or recommend that treatment to a friend.
Results: Among the 533 women in ‘tight’ (N = 265) vs. ‘less tight’ (N = 268) control who provided
comments for qualitative analysis, women in ‘tight’ (vs. ‘less tight’) control made fewer positive
comments about the amount of medication taken (5 vs. 28 women, respectively) and intensity of BP
monitoring (7 vs. 17, respectively). However, this did not translate into less willingness to either have the
same treatment in another pregnancy (434, 95.8% vs. 423, 92.4%, respectively; p = 0.14) or recommend
that treatment to a friend (435, 96.0% and 428, 93.4%, respectively; p = 0.17). Importantly, although

Keywords:
Hypertension
Blood pressure control
Pregnancy
Postpartum
Satisfaction

* Corresponding author at: Maternal Medicine, St. George’s, University of London, Cranmer Terrace, Room J0.27, London SW17 0RE, United Kingdom.
E-mail address: LMagee@sgul.ac.uk (L.A. Magee).
1
The members of the CHIPS Study Group is listed in Table S1 of Appendix A.
http://dx.doi.org/10.1016/j.ejogrb.2016.07.509
0301-2115/ß 2016 The Author(s). Published by Elsevier Ireland Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/bync-nd/4.0/).

106

M. Vidler et al. / European Journal of Obstetrics & Gynecology and Reproductive Biology 206 (2016) 105–113

satisfaction remained high among women with an adverse outcome, those in ‘tight’ control who suffered
an adverse outcome (vs. those who did not) were not consistently less satisﬁed, whereas this was not the
case among women in ‘less tight’ control among whom satisfaction was consistently lower for the CHIPS
primary outcome (p < 0.001), severe hypertension (p  0.01), and pre-eclampsia (p < 0.001).
Conclusions: Women in ‘tight’ (vs. ‘less tight’) control were equally satisﬁed with their care, and more so
in the face of adverse perinatal or maternal outcomes.
ß 2016 The Author(s). Published by Elsevier Ireland Ltd. This is an open access article under the CC BY-NCND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction
The CHIPS Trial (Control of Hypertension In Pregnancy Study)
was an international randomised trial of ‘less tight’ [target diastolic
blood pressure (dBP) of 100 mmHg] vs. ‘tight’ control (target dBP of
85 mmHg) of non-severe non-proteinuric hypertension in pregnancy [1]. ‘Less tight’ (vs. ‘tight’) control was associated with no
beneﬁt or harm to the baby, in terms of the primary outcome of
perinatal loss or high level neonatal care for >48 h (31.4% vs.
30.7%), or the secondary outcome of serious maternal complications (3.7% vs. 2.0%). However, ‘less tight’ (vs. ‘tight’) control was
associated with maternal risk, in terms of more severe hypertension (40.6% vs. 27.5%, p < 0.0001), platelet count <100  109/L
(4.3% vs. 1.6%, p < 0.05), and elevated liver enzymes with
symptoms (4.3% vs. 1.8%, p < 0.05). Although ‘less tight’ control
did not signiﬁcantly decrease rates of birth weight <10th centile
(16.1% vs. 19.8%), the differential rate of 3.7% may be interpreted by
some clinicians to be of potential clinical importance.
On balance, ‘tight’ control of non-severe pre-existing or
gestational hypertension in pregnancy appears to be the prudent
clinical approach. If a negative impact on fetal growth were true,
there was no evidence that this translated into a negative effect on
death or illness for the baby, as reﬂected by the CHIPS primary
outcome for which the trial was adequately powered. However, as
pregnant women are known to be reluctant to take medication in
pregnancy, clinicians may be reluctant to prescribe ‘tight’.
After a closed-meeting presentation of the CHIPS results to
investigators, more of them indicated that they would recommend
‘tight’ control (32, 45.7%) rather than ‘less tight’ control (6, 8.6%),
but a signiﬁcant number (30, 42.9%) were undecided and indicated
that they would seek women’s views before making their
recommendation.
In order to further inform clinicians about ‘tight’ (vs. ‘less tight’)
control, we extend the ﬁndings of the main trial by exploring the
views of women who were assigned to each type of BP control and
completed a postpartum questionnaire.
Materials and methods
CHIPS was a pragmatic, open, multicentre, international RCT
(ISRCTN 71416914; NCT01192412) [1]. It was approved by the
Research Ethics Board at the University of British Columbia as the
co-ordinating centre and at all study sites.
The protocol is available on-line at nejm.org. In brief, women at
14+0–33+6 weeks gestation with non-proteinuric pre-existing or
gestational hypertension, ofﬁce diastolic BP (dBP) 90–105 mmHg
(or 85–105 mmHg if on antihypertensives) and a live fetus were
randomised to ‘less tight’ control (target dBP 100 mmHg) or ‘tight’
(target dBP 85 mmHg). The composite primary outcome was
pregnancy loss or high level neonatal care for >48 h in the ﬁrst 28
days of life, and the secondary outcome, serious maternal
complications before 6 weeks postpartum. Outcomes were
compared between groups using logistic regression adjusted for
key prognostic factors.
This report is focussed on information collected by site coordinators who were not responsible for direct patient care and

who had health sciences backgrounds and CHIPS-speciﬁc training.
Co-ordinators administered a structured postpartum questionnaire designed to: (i) collect information about potential postdischarge maternal or neonatal morbidities in the 6 weeks
following birth for the mother, or 28 days of life for the baby,
whichever was later, that may contribute to the primary or
secondary outcomes; and (ii) explore maternal views about trial
participation. The questionnaire was completed by contacting all
CHIPS participants at 6–12 weeks postpartum (or 36 weeks
corrected gestational age for preterm babies, whichever was later),
by telephone, home or clinic visit, as appropriate for the centres; if
this was not possible, the co-ordinator contacted the woman’s
medical practitioner and/or reviewed medical records in order to
inform the primary and secondary outcomes (but not the
satisfaction component of the questionnaire).
Women’s views about trial participation were explored by two
standard questions: willingness to have the same treatment again
in a future pregnancy, and willingness to recommend the same
treatment to a friend) [2,3]. Women were invited to provide
comments after each question, as well as any other additional
comments that they wished to share. All responses were recorded
by co-ordinators at the time of interview, and subsequently
entered verbatim in English into the study database for analysis.
Quantitative analysis of the questionnaire was by Chi-square or
Fisher’s exact test as appropriate for categorical variables, with
p < 0.001 considered to be statistically signiﬁcant as speciﬁed a
priori by the CHIPS protocol.
Using mixed effects multinomial logistic regression, we
simultaneously estimate the odds ratio (OR) of ‘deﬁnitely yes’
vs. ‘probably/deﬁnitely not’ and ‘probably yes’ vs. ‘probably/
deﬁnitely not’ for ‘less tight’ vs. ‘tight’ control. The p value is against
the alternative hypothesis that at least one of these ORs is not equal
to 1. In the ﬁrst analysis as in the primary CHIPS analysis [1], we
adjusted for hypertension type, previous severe hypertension, use
of any antihypertensive therapy at randomisation, gestational
diabetes, weeks of gestation at randomisation, and centre (as
random effect). In an additional analysis, we also adjusted for
ethnicity, region, and perinatal mortality ratio of the recruiting
country to account for potential cultural differences in women’s
views.
NVivo qualitative research software (Version 10, 2012, QSR
International, Doncaster Victoria, Australia) was used to organise,
analyse, and interpret women’s free text responses. A thematic
analysis approach was used for this study. This method is
frequently used to identify patterns in large data sets so that
relevant patterns can be explored in-depth [4]. Data were coded
and stored as nodes that were subsequently used to explore similar
and disparate themes that either were speciﬁed a priori or emerged
during analysis (Panel 1). The ﬁrst stage of analysis included a ‘start
list’ of codes; these initial themes reﬂected the expected responses.
Subsequently, themes were added, combined and split to better
represent the respondents’ views that did not reasonably ﬁt into an
a priori thematic category. All data were coded by one researcher
(MV), a public health researcher with extensive experience in
qualitative analyses speciﬁcally within the hypertensive disorders
of pregnancy. Thematic categories were reviewed by study
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Themes defined a priori
Process of care
Increased aenon from health
care providers
Beer quality care
Medicaon/treatment provided*
Research processes

Data-driven themes
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FINAL THEMES USED
Extra hea lt h care pr ovi der
aenon
Qua l it y c a r e
Quality of treatment

Comments about research staff
Parcipang in research to help
others
Learning opportunity
Quality of study
Required extra work
I m p or t a n c e o f r e s e a r c h
Drivers of decision-making
Felt reassured/worried
Safety
Medication/treatment provided*
Being in control of blood pressure
level

Comments about research
staﬀ
P l a y r o l e i n r e s e a r ch & h el p
others
Learning opportunity
Qualit y of study
Amount of work required
Importance of research
Feelings of safety (+) or wo rry
(-)
Amount of medication
Blood pressure level

I ncreased B P m on ito ri ng
Outcomes
Maternal outcomes
Infant outcomes
Other
A n y / n o p r o bl e m s
Depends on pregnancy
Not applicable
Don’t know

Increased BP monitoring
Maternal outcomes
Infant outcomes
Any / no problems
Planning for future
pregnancies
Don’t know

*This theme was divided into ‘quality of treatment’ and ‘amount of medicaon’.
Panel 1. A priori and data driven theme categories for analysis of maternal responses to CHIPS postpartum questionnaire.

investigators (LAM, PvD) who provided input on coding and
themes. Respondents were classiﬁed to allow for analysis of the
qualitative ﬁndings according to: allocation to ‘less tight’ or ‘tight’
BP control, response to each of the maternal satisfaction questions,
and occurrence of each of the following adverse outcomes: primary
perinatal, secondary maternal, severe maternal hypertension, preeclampsia, delivery at <34 weeks, and delivery at <37 weeks.
Results
There were 987 women randomised in CHIPS to ‘less tight’
(N = 497) or ‘tight’ control (N = 490) and included in the analyses
[1]. For the 981 women with data for the primary and secondary
outcomes (493 in ‘less tight’ and 488 in ‘tight’ control), an
additional 10 (5 vs. 5, respectively) were lost to follow-up for the
postpartum questionnaire after delivery, resulting in completed

postpartum questionnaires for maternal and neonatal morbidity
for 971 (99.0%) women (Table 1). The primary perinatal outcome
(perinatal loss or high level neonatal care for >48 h) was informed
by the postpartum questionnaire in 25 (8.2%) babies (15/150 in
‘tight’ and 10/155 in ‘less tight’) and the secondary maternal
outcome in 5 (17.9%) women (4/10 in ‘tight’ and 1/18 in ‘less tight’).
Postpartum questionnaires were completed by mothers at a
median of about 8 weeks postpartum. Most questionnaires were
completed by telephone interview. In 60 (6.2%) women (30 in ‘less
tight’ and 30 in ‘tight’ control), questionnaires were completed
entirely by use of medical records, 52 because they were not
contactable, and 8 because of stillbirth or neonatal death that made
the co-ordinators uncomfortable contacting the women (Table S2).
As such, there were 911 postpartum questionnaires (from 92.9% of
women in the primary analysis) with data informative for the
maternal satisfaction and views analyses presented in this paper.

Table 1
Postpartum questionnaire completion for the 981 women in CHIPS (N (%) women or median [IQR], as appropriate).

Respondents by any method
Missing
Time after delivery questionnaire completed (week)

‘Less tight’ control
N = 493

‘Tight’ control
N = 488

pa

488 (99.0%)
5
8.29
[6.57; 11.57]

483 (99.0%)
5
8.00
[6.71; 10.57]

1.00

309 (62.7%)
158 (32.0%)
43 (8.7%)
5

287 (58.8%)
166 (34.0%)
41 (8.4%)
5

0.21
0.51
0.86

0.55

b

Method of questionnaire completion
Telephone
Personal interview
Information obtained (in whole or part) from medical records or maternity care provider
Missing
a
b

Using Chi-square.
Responses are not mutually exclusive.
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Table 2
Women’s views about participation in CHIPS for 911 respondents to maternal satisfaction questions (N (%) women).
‘Less tight’ control
(N = 458)

Women willing to have the same treatment in another pregnancy
Respondents (N women)
454 (99.1%)
Provided no answer
4 (0.9%)
Deﬁnitely yes
309 (67.5%)
Probably yes
114 (24.9%)
Probably NOT
22 (4.8%)
Deﬁnitely NOT
9 (2.0%)
Provided further comments for qualitative analysis
268/454 (59.0%)
Would recommend the same treatment to a friend
Respondents (N women)
455 (99.3%)
Provided no answer
3 (0.7%)
Deﬁnitely yes
296 (64.6%)
Probably yes
132 (28.8%)
Probably NOT
24 (5.2%)
Deﬁnitely NOT
3 (0.7%)
Provided further comments for qualitative analysis
207/455 (45.5%)
Respondents to one/both questions who chose to accept
241/455 (53.0%)
the invitation to provide other comments

‘Tight’ control
(N = 453)

452 (99.8%)
1 (0.2%)
307 (67.8%)
127 (28.0%)
15 (3.3%)
3 (0.7%)
265/452 (58.6%)
453 (100%)
0
281 (62.0%)
154 (34.0%)
16 (3.5%)
2 (0.4%)
213/453 (47.0%)
219/453 (48.3%)

Unadjusted analysis

Adjusted
analyses

pa

pb

pc

0.18

0.15

0.14

0.27

0.17

0.17

a

Using Fisher’s exact test.
Adjusted for hypertension type, previous severe hypertension, use of antihypertensive therapy at randomisation (yes/no), gestational diabetes at randomisation, weeks
of gestation at randomisation, and centre (as random effect) as in the main CHIPS adjusted analysis [1].
c
Adjusted for hypertension type, previous severe hypertension, use of antihypertensive therapy at randomisation (yes/no), gestational diabetes at randomisation, weeks of
gestation at randomisation, and centre (as random effect) as in the main CHIPS adjusted analysis [1]. In addition to ethnicity, region and perinatal mortality ratio of the
recruiting country to account for potential cultural differences in women’s views.
b

Maternal satisfaction with care
Table 2 presents the women’s views about their participation
the CHIPS Trial, from 911 respondents to the maternal satisfaction
questionnaire. Just over half of the women (i.e., 268/455 in ‘less
tight’ and 265/453 in ‘tight’ control) provided additional qualitative comments. The vast majority of women in ‘tight’ (and ‘less
tight’) control were satisﬁed with their care, as measured by
willingness to either have the same treatment in another
pregnancy and highlighted in grey in Table 2 (92.4% in ‘less tight’
vs. 95.8% in ‘tight’ control) or recommend the same treatment to a
friend (93.4% vs. 96.0%, respectively).
Table 3 presents responses according to trial outcomes for all
but the CHIPS secondary outcome for which there were too few
events (N = 28) to allow for meaningful interpretation. Overall,
more than 80% of women reported being satisﬁed with their care,
regardless of their allocated group or pregnancy outcome;
however, women in ‘less tight’ control with an adverse outcome
(vs. those without) appeared to be less satisﬁed than women in
‘tight’ control who had an adverse outcome (vs. those without).
Among women who received ‘less tight’ control, those with an
adverse outcome (vs. those without) were signiﬁcantly less
satisﬁed (according to willingness to have the same treatment
in a future pregnancy and recommend treatment to a friend) for all
outcomes other than birth weight <10th centile. Among women in
‘tight ‘control, women with an adverse outcome (vs. those without)
were less willing to have the same treatment in a future pregnancy
for the CHIPS primary outcome and pre-eclampsia, but satisfaction
measured by recommending treatment to a friend was not
signiﬁcant for any outcome.
Qualitative analyses according to ‘less tight’ vs. ‘tight’ control and
satisfaction with care
Following completion of the closed-ended questions; just over
half of women provided additional general comments following
the ﬁrst, ‘willingness’ question, and just under half commented
following the second ‘recommend to a friend’ question (Table 2).

The ﬁnal list of 18 themes used for qualitative analysis included
ﬁve themes driven by the data, four in research processes (i.e.,
comments about research staff, learning opportunity, quality of
study, and importance of research) and one in drivers of decisionmaking (i.e., increased BP monitoring) (Panel 1).
Table 4 presents women’s themes according to ‘less tight’ vs.
‘tight’ control. Within each treatment group, responses according
to whether women were willing to have the same treatment in a
future pregnancy (as a measure of satisfaction), and then whether
the comments were positive (e.g., worry) or negative (e.g.,
reassurance) within that theme are presented in Table S3.
(Responses for the satisfaction question of ‘would recommend
treatment to a friend’ were similar and are presented in Appendix
Table S4.) In ‘tight’ (and ‘less tight’) control groups, most themes
were commented on positively. Women’s statements usually
related to processes of care (especially extra health care provider
care and quality of care), and less frequently, to ‘drivers of decisionmaking’, followed by research-processes and outcomes.
With regards to process of care, comments reﬂected the
importance of one-to-one personalised attention (e.g., ‘‘kept a close
eye on me throughout my pregnancy’’, ‘less tight’) and the feeling
that the quality of care was better due to participation in the trial
(e.g., ‘‘because I seemed to be looked after better’’, ‘tight’). With
regards to the themes related to delivery of care and how the
research was conducted, women expressed that the trial enabled
them and their families to learn from the experience, as research staff
answered questions and explained the condition and procedures
thoroughly (e.g., ‘‘everything was explained to me, I understood
everything’’, ‘tight’ control). The information led some women to
become more involved in their health (e.g., ‘‘made me more
involved/compliant with my BP management’’, ‘tight’ control).
With regards to ‘drivers of clinical decision-making’, women in
‘tight’ control felt safe (e.g., ‘‘I feel more reassured about my
health, my pregnancy, and my baby’’, ‘tight’) and positively about
the BP level achieved, as did women in ‘less tight ‘control (e.g., ‘‘my
mind was at ease about not taking anything and that I was safe
on the trial’’, ‘less tight’; ‘‘I felt that my blood pressure was well
controlled’’, ‘less tight’). Women in ‘tight’ (vs. ‘less tight’) control
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Table 3
Satisfaction by outcome among women in ‘less tight’ (N = 488) vs. ‘tight’ control (N = 483).a
Theme

CHIPS primary outcome
Willing to have treatment in future
Yes
No
Missing
Recommend treatment to a friend
Yes
No
Missing
Birth weight <10th centile
Willing to have treatment in future
Yes
No
Missing
Recommend treatment to a friend
Yes
No
Missing
Severe hypertension
Willing to have treatment in future
Yes
No
Missing
Recommend treatment to a friend
Yes
No
Missing
Pre-eclampsia
Willing to have treatment in future
Yes
No
Missing
Recommend treatment to a friend
Yes
No
Missing

‘Less Tight’ control (N = 488)
Adverse outcome

No adverse outcome

N = 151

N = 337

‘Tight’ control (N = 483)
p

Adverse outcome

No adverse outcome

N = 148

N = 335

127 (85.8%)
10 (6.8%)
11

308 (91.9%)
8 (2.4%)
19

130 (87.8%)
7 (7.5%)
11
N = 95

306 (91.3%)
11 (5.4%)
18
N = 388

83 (87.3%)
6 (6.3%)
6

352 (90.7%)
12 (3.1%)
24

85 (89.5%)
5 (5.3%)
5
N = 131

351 (90.5%)
13 (3.4%)
24
N = 352

113 (86.3%)
8 (6.2%)
10

322 (91.5%)
10 (2.8%)
20

117 (89.3%)
5 (3.8%)
9
N = 221

319 (90.6%)
13 (3.7%)
20
N = 262

193 (87.3%)
13 (5.9%)
15

242 (92.4%)
5 (1.9%)
15

199 (90.0%)
8 (3.6%)
14

237 (90.5%)
10 (3.8%)
15

0.005*

pregnancy
126 (83.4%)
17 (11.3%)
8

305 (90.5%)
15 (4.5%)
17

127 (84.1%)
16 (10.1%)
8
N = 77

309 (91.7%)
12(3.6%)
16
N = 411

68 (88.3%)
7 (9.1%)
2

363 (88.3%)
25 (6.1%)
23

69 (89.6%)
6 (7.8%)
2
N = 197

367 (89.3%)
22 (5.3%)
22
N = 291

170 (86.3%)
21 (10.6%)
6

261 (89.7%)
11 (3.8%)
19

173 (87.8%)
18 (9.1%)
6
N = 237

263 (90.4%)
10 (3.4%)
18
N = 251

200 (84.4%)
25 (10.5%)
12

231 (92.0%)
7 (2.8%)
13

202 (85.2%)
23 (9.7%)
12

234 (93.2%)
5 (2.0%)
12

0.02*

0.002*

pregnancy

0.41

0.37

0.14

0.43

0.39

0.004*

pregnancy

0.08

0.01*

0.93

0.0005*

pregnancy

pb

0.03*

0.0002*

0.92

a
Satisfaction was explored according to whether women were willing to have the same treatment in a future pregnancy (yes/no), or recommend the same treatment to a
friend in her pregnancy (yes/no).
b
p value by Chi-square or Fisher’s Exact Test, as appropriate.
*
These results were signiﬁcant with a p-value.

Table 4
Theme categories mentioned by women when asked about willingness to have the same treatment in another pregnancy.a
Theme

Process of care
Extra health care provider attention
Quality care
Quality of treatment
Research processes
Comments about research staff
Play role in research & help othersb
Learning opportunityb
Quality of study
Amount of work required
Importance of researchb
Drivers of decision-making
Feelings of safety (+) or worry ( )
Amount of medication
Blood pressure level achieved
Increased BP monitoring
Outcomes
Maternal outcomes
Infant outcomes
Other
Any/no problems
Planning for future pregnanciesc
Don’t knowc

‘Less tight’ (N = 268)

‘Tight’ (N = 265)

Pos

Neg

Pos

Neg

63
60
17

1
2
5

60
55
16

1
0
3

20
23
11
14
11
2

1
0
0
1
4
0

21
16
26
14
16
3

0
0
0
0
3
0

23
28
11
17

5
8
14
1

22
5
11
7

3
9
6
1

24
4

10
0

33
13

6
3

14
8
3

0
0
0

11
7
6

0
0
0

a
Results are presented according to randomised group (‘less tight’ vs. ‘tight’ control), willingness to have the same treatment in another pregnancy (‘yes’ or ‘no’), and
whether the comments made were positive or negative.
b
These themes are positive by their nature.
c
These themes are neither positive nor negative in nature.
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did appear to make fewer positive comments about the amount of
medication taken (5 vs. 28, respectively) and the level of BP
monitoring (7 vs. 17, respectively), but more positive comments
regarding outcomes for both mother (33 vs. 24, respectively) and
baby (13 vs. 4, respectively).
Most negative comments were made by women who were not
willing to have the same treatment again in a future pregnancy or
recommend that treatment to a friend (Table S3). Women were
worried about having taken too much medication in ‘tight’ control
(e.g., ‘‘did not like having high doses of medication’’) or too little
medication in ‘less tight’ control (e.g., ‘‘being off meds made her
feel anxious and concerned [about] stroke or heart attack’’).
Women in ‘tight’ control may have less frequently expressed
concerns about BP level achieved (under drivers of clinical
decision-making), and outcomes compared with women in ‘less
tight’ control, as illustrated by comments such as, ‘‘I cannot have
less tight control in the future as my last pregnancy was difﬁcult
in terms of blood pressure management’’ (‘less tight’), and ‘‘[I]
was not happy with having an abruption, wondering if being in
less tight group contributed’’ (‘less tight’).
Comment
Summary of results
In CHIPS, more than 90% of women in both ‘tight’ and ‘less tight’
control groups expressed satisfaction as reﬂected by a willingness
to have the same treatment in a future pregnancy or recommend
that treatment to a friend. Additional comments revealed that
women in both BP control groups had a positive research
experience and high regard for the quality of care received. This
ﬁnding likely reﬂects the high quality of care provided to women as
part of the CHIPS Trial.
In ‘tight ‘control, satisfaction remained high among women
with an adverse outcome, even in comparison with women
without an adverse outcome; this was not consistently true among
women in ‘less tight’ control. Qualitative analysis of comments
supported these ﬁndings, despite women in ‘tight’ control making
fewer positive comments about the amount of medication received
or the level of BP monitoring. This would suggest that preferences
to limit medication use and monitoring are not the primary drivers
of satisfaction overall or with outcomes. Nevertheless, some
women in both groups reported anxieties related to treatment of
their BP during pregnancy, highlighting the importance of
psychological support in pregnancy and postpartum.
Strengths and weaknesses
Strengths of this study include its large numbers, randomisation to ‘less tight’ vs. ‘tight’ BP control (such that the two groups of
women should have differed only by the type of BP control that
they received), high response rate, and inclusion of open-ended
questions that allowed participants to describe their feelings and
explain their responses. Also, the qualitative and quantitative
ﬁndings are from the same individuals, so the former results can be
used to support the latter.
Weaknesses include that the postpartum questionnaire was
administered by the CHIPS trial co-ordinators to whom respondents knew from data collection throughout the trial; although
women may have felt uncomfortable expressing negative feelings
regarding their treatment, the co-ordinators were not in charge of
their care. There were small numbers of women in some thematic
groups, making inferences difﬁcult. Given the number of countries
involved (N = 15) and languages (N = 9), it was not possible to
either explore responses by region/country of recruitment or
conduct the thematic analysis ﬁrst in the original language which

may have avoided potential error introduced by translation
followed by thematic analysis in English. Satisfaction may have
been best explored using scales rather than by asking about
willingness to have the same treatment again or recommend it to
a friend, but CHIPS was a large, international trial, and issues of
language, culture and cost inﬂuenced our decision to go with
simplicity. Postpartum questionnaires were not completed for 8/
25 women who suffered perinatal losses; in this minority of
cases, study co-ordinators did not feel comfortable contacting
participants (as outlined in the CHIPS protocol) to explore
satisfaction of the CHIPS Trial. Although we respected their
views, and the number of women affected was small, our
decision may have skewed the results. Finally, the views
presented here may not be generalisable to hypertensive
pregnant women in general.
Comparison with the published literature
Our data from the main CHIPS Trial document similar
satisfaction rates to those reported by women who participated
in the CHIPS Pilot Trial, in which more than 90% of women were
satisﬁed with their BP management and care, regardless of
allocation to ‘less tight’ or ‘tight’ BP control [5]. This was true
despite being very involved in management of their BP, as in the
main CHIPS Trial; women were expected to know the dBP goal to
which they had been randomised, and to carry a diary in which all
BP measurements were to be recorded. Our data from the main
CHIPS Trial go further by collecting and qualitatively analysing
additional comments that women were invited to provide.
Comments from women assigned to ‘tight’ (or ‘less tight’) control
most commonly related favourably to process of care. This is
consistent with knowledge that women’s involvement in their
care, the quality of the caregiver–patient relationship, and the
amount of support from caregivers all inﬂuence women’s
evaluation of care, regardless of setting [6,7]. We were unable to
identify additional published literature on women’s views about
their BP management per se, in distinction to their preferences for
home BP measurement [8], outpatient (vs. inpatient) care [9], and
adequate information about prognosis [10]. These studies indicate
the preference for outpatient monitoring, similar to the care
provided for the majority of women in CHIPS (i.e., 84.0% vs. 83.2%
in ‘less tight’ vs. ‘tight’ control, respectively) [8,9]. However,
numerous studies exploring patient satisfaction in RCTs have
reported similar drivers in willingness to participate: personal
clinical beneﬁt, a duty to help others, the importance of
contributing to research, increased specialist attention, learning,
a good rapport with the research team, clinical reassurance, and
perceptions of treatment [11–13].
A stakeholder analysis would be ideal to seek the views of
clinicians regarding ‘tight’ and ‘less tight’ control of BP, taking into
account primary and secondary analyses of CHIPS data, including
those of women’s views.
Conclusion
This qualitative study extends the ﬁndings of the main CHIPS
Trial by detailing the individual experiences of women who
received ‘less tight’ and ‘tight ‘control. Women in ‘tight’ control
were satisﬁed with their care, even in the face of adverse outcomes.
Clinicians prescribing ‘tight’ BP control in pregnancy should feel
reassured by this information.
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Table S1
CHIPS Study Group.
Steering Committee: Laura A. Magee (Chair), Elizabeth Asztalos, Amiram Gafni, Andrée Gruslin, Michael Helewa, Eileen Hutton, Shoo Lee, Alexander Logan,
Jennifer Menzies, Jean-Marie Moutquin, Kellie Murphy, Evelyne Rey, Sue Ross, Johanna Sanchez, Joel Singer, Peter von Dadelszen
Working Group: Laura A. Magee (Chair), Elizabeth Asztalos, Peter von Dadelszen, Trinh Hoac, Joanne Kirton, Jennifer Menzies, Sue Ross, Johanna Sanchez,
Katherine Trigiani, Ainy Zahid
Adjudication Committee: Laura A. Magee (Chair), Elizabeth Asztalos, Kellie Murphy, Evelyne Rey, Peter von Dadelszen
Data Safety Monitoring Board: Michael B. Bracken (Chair), Patricia Crowley, Lelia Duley, Richard Ehrenkranz, Kevin Thorpe
Data programmers and analysts: Sunny Chan, Michael Shi, Shelley Yu
Collaborators: The number of women recruited in each country and centre is speciﬁed in brackets.
ARGENTINA (36):
Hospital LC Lagomaggiore, Mendoza (16): Raquel de Lourdes Martin, Maria Florencia Bassi, Mirta Clara Caruso, Valeria Lagunas, Fernando Vera
Hospital Avellaneda, Tucuman (10): Maria Mohedano de Duhalde, Alicia Beatriz Roque, Patricia Roldan, Esteban Marcos Duhalde, Viviana Dip
Hospital JR Vidal, Corrientes (8): Jesus Daniel Aguirre, Elba Mirta Alicia Morales, Griselda Itati Abreo, Teresa De Sagastizabal, Carolina Gomez, Nadia Rizzi
Hospital JM Cullen, Santa Fe (2): Carlos Arias, Ricardo Antonio Bruno
AUSTRALIA (85):
Ipswich Hospital, Ipswich (36): Kassam Mahomed, Alison Drew, Ann Green, Jane Hoare
Women’s and Children’s Hospital, Adelaide (18): Bill Hague, Suzette Coat, Caroline Crowther, Peter Muller, Sophie Trenowden
King Edward Memorial Hospital, Subiaco (17): Barry Walters, Claire Parker, Dorothy Graham, Craig Pennell, Eileen Sung
Campbelltown Hospital, Penrith South (8): Angela Makris, Gaksoo Lee, Charlene Thornton, Annemarie Hennessy
Liverpool Hospital, Penrith South (5): Angela Makris, Gaksoo Lee, Charlene Thornton, Annemarie Hennessy
St John of God Hospital, Subiaco (1): Louise Farrell, Claire Parker, Eileen Sung, Barry Walters
BRAZIL (19):
Maternidade de Vila Nova Cachoeirinha, Sao Paulo (7): Nelson Sass, Henri Korkes, Dayana Couto Ferreira
Hospital Universitario Antonio Pedro, Niteroi (6): Renato Augusto Moreira de Sa, Monique Schmidt Marques Abreu
Maternidade Escola da UFRJ, Rio de Janeiro (4): Rita Guerios Bornia, Nancy Ribeiro da Silva, Fernanda Freitas Oliveira Cardoso
Hospital Sao Lucas – PUCRS, Porto Alegre (2): Caio Coelho Marques, Jorge Hornos, Ricardo Leal Davdt, Letı́cia Germany Paula, Pedro Luis Zanella
CANADA (233):
British Columbia Women’s Hospital and Health Centre, Vancouver (32): Laura A. Magee, Peter von Dadelszen, Gabrielle Inglis, Ruth Dillon, Ashley Docherty,
Anna Hutﬁeld
Jim Pattison Outpatient Care and Surgery Centre, Surrey (26): Keith Still, Sayrin Lalji, Tamara Van Tent, Chris Hotz, Tracy Messmer
St Michael’s Hospital, Toronto (22): Joel G. Ray, Howard Berger, Leanne De Souza, Andrea Lausman, Tatiana Freire-Lizama, Kate Besel
Foothills Medical Centre, Calgary (21): Paul Gibson, Greta Ellsworth, Leslie Miller, T. Lee-Ann Hawkins
Sunnybrook Health Sciences Centre, Toronto (19): Michelle Hladunewich, Anna Rogowsky, Dini Hui, Virginia Collins
IWK Health Centre, Halifax (19): Isabelle Delisle, Cora Fanning
Royal Alexandra Hospital, Edmonton (16): Nestor Demianczuk, Rshmi Khurana, Winnie Sia, Catherine Marnoch, Carmen Young, Cheryl Lux
CHU Sainte-Justine, Montreal (15): Evelyne Rey, Sophie Perreault, Valerie Tremblay
CHUS Fleurimont, Sherbrooke (13): Anne-Marie Côté, Jean-Marie Moutquin, Sophie Desindes, Veronique Dagenais
Ottawa Hospital Civic Division, Ottawa (13): Andrée Gruslin, Heather Clark, Elaine O’Shea, Ruth Rennicks White
Mount Sinai Hospital, Toronto (8): Shital Gandhi, Mary-Jean Martin, Cheryl Brush, Gareth Seaward
Royal University Hospital, Saskatoon (6): Jill Newstead-Angel, Judy Brandt, Jocelyne Martel, Kristine Mytopher, Elise Buschau
Ottawa Hospital General Division, Ottawa (5): Andree Gruslin, Erin Keely, Patti Waddell, Ruth Rennicks White, Svetlana Shachkina, Alan Karovitch
St Paul’s Hospital, Vancouver (5): Robert Anderson, Nicole Koenig, Theresa Yong
Toronto East General Hospital, Toronto (5): Marie Vasiliou, Peri Johnson, Beth Allan
London Health Sciences Centre, London (4): Renato Natale, Laura Kennedy
Royal Victoria Hospital, Montreal (2): Lucie Opatrny, Lorraine Lavigne
Regina General Hospital, Regina (1): George Carson, Sheila Kelly
Women’s Health Centre, St John’s (1): Joan Crane, Donna Hutchens
CHILE (57):
Hospital Dr Sotero del Rio, Puente Alto (45): Juan Pedro Kusanovic, Christian Figueroa, Karla Silva Neculman, Juan Andres Ortiz, Paula Vargas
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(Continued )
Hospital Base Osorno, Osorno (12): Pedro Ferrand, Jorge Carrillo
COLOMBIA (36):
Corporacion Comfenalco Valle - Universidad Libre (20), Clinica Versalles (11), Clinica Materno Infantil Farallones (5), Cali: Rodrigo Cifuentes Borrero,
Dahiana Marcela Gallo, Luisa Fernanda Moreno
ESTONIA (19):
Tartu University Hospital - Women’s Clinic, Tartu (19): Fred Kirss, Kristiina Rull, Anne Kirss
HUNGARY (5):
University of Debrecen, Debrecen (5): Tamas Major, Andrea Fodor, Tunde Bartha
ISRAEL (12):
Hillel Yaffe Medical Center, Hadera (6): Mordechai Hallak, Nardin Aslih, Saja Anabousi-Murra, Ester Pri-Or
Ma’ayney Hayeshua Medical Center, Bnei Brak (3): Linda Harel, Sima Siev
Nazareth Hospital (EMMS), Nazareth (3): Marwan Hakim, Christina Simona Khoury, Najla Hamati
JORDAN (13):
Islamic Hospital, Amman (13): Mazen El-Zibdeh, Lama Yousef
NEW ZEALAND (17):
Christchurch Women’s Hospital, Christchurch (16): Ruth Hughes, Di Leishman, Barbra Pullar
Waitemata Health-North Shore Hospital, Auckland (1): Matthew Farrant
POLAND (21):
Medical University of Gdansk, Gdansk (9): Malgorzata Swiatkowska-Freund, Krzysztof Preis, Anette Aleksandra Traczyk-Los, Anna Partyka, Joanna
Preis-Orlikowska, Mariusz Lukaszuk
Polish Mothers Memorial Hospital, Lodz (9): Grzegorz Krasomski, Michael Krekora, Anna Kedzierska-Markowicz, Katarzyna Zych-Krekora
University School of Medical Sciences, Poznan (3): Grzegorz H. Breborowicz, Anna Dera-Szymanowska
THE NETHERLANDS (96):
Academic Medical Center, Amsterdam (28): Wessel Ganzevoort, Jannet Bakker, Joost Akkermans, Anouk Pels
OLVG, Amsterdam (13): Eline van den Akker, Sabine Logtenberg
UMCU, Utrecht (10): Steven Koenen, Maartje de Reus, David Borman, Martijn A. Oudijk
VU Medical Center, Amsterdam (9): Annemiek Bolte, Viki Verfaille, Bart Graaf
Maxima Medical Centre, Veldhoven (8): Martina Porath, Corine Verhoeven, Ben Willem Mol
UMCG, Groningen (6): Maureen T.M. Franssen, Lida Ulkeman, Ineke Hamming, Jose H.M. Keurentjes, Ina van der Wal
Isala Klinieken Zwolle, Zwolle (5): S.W.A. Nij Bijvank, A.A. Lutjes
Tergooiziekenhuizen, Hilversum (5): Henricus Visser, Jannet Bakker
MUMC Maastricht, Maastricht (4): Hubertina Catharina Johanna Scheepers
St Antonius Ziekenhuis, Nieuwegein (3): Erik van Beek, David Borman, Coby van Dam, Kathy van den Berg-Swart
Kennemer Gasthuis Haarlem, Haarlem (2): Paula Pernet, Birgit van der Goes
Diakonessen Ziekenhuis, Utrecht (1): Nico Schuitemaker
Flevo ziekenhuis, Almere (1): Gunilla Kleiverda, Marcel van Alphen, Ageeth Rosman
Jeroen Bosch Hospital, ’s-Hertogenbosch (1): Ingrid Gaugler-Senden, Marieke Linders
UNITED KINGDOM (268):
Guy’s & St Thomas’ Hospital, London (38): Catherine Nelson-Piercy, Annette Briley, May Ching Soh, Kate Harding, Hayley Tarft
New Cross Hospital, Wolverhampton (31): David Churchill, Katherine Cheshire, Julia Icke, Mausumi Ghosh
Nottingham City Hospital, Nottingham (30): James Thornton, Yvonne Toomassi, Karen Barker, Joanne Fisher, Nicky Grace, Amanda Green, Joanne Gower,
Anna Molnar, Shobhana Parameshwaran, Andrew Simm
Queen’s Medical Centre, Nottingham (22): James Thornton, George Bugg, Yvette Davis, Ruta Desphande, Yvette Gunn, Mohammed Houda, Anna Molnar,
Nia Jones
Royal Victoria Inﬁrmary, Newcastle upon Tyne (22): Jason Waugh, Carly Allan, Gareth Waring
Liverpool Women’s Hospital, Liverpool (16): Steve A. Walkinshaw, Angela Pascall, Mark Clement-Jones, Michelle Dower, Gillian Houghton, Heather Longworth,
Tej Purewal
Bradford Royal Inﬁrmary, Bradford (13): Derek Tuffnell, Diane Farrar, Jennifer Syson, Gillian Butterﬁeld, Vicky Jones, Rebecca Palethorpe, Tracey Germaine
Leicester Royal Inﬁrmary, Leicester (12): Marwan Habiba, Debbie Lee
Wexham Park Hospital, Slough (12): Olufemi Eniola, Lynne Blake, Jane Khan
City Hospitals Sunderland NHS Foundation Trust, Sunderland (10): Helen M. Cameron, Kim Hinshaw, Amanda Bargh, Eileen Walton
South Warwickshire NHS Trust, Warwick (9): Olanrewaju Sorinola, Anna Guy, Zoe D’Souza, Rhiannon Gabriel, Jo Williams
Derriford Hospital, Plymouth (8): Ross Welch, Heidi Hollands
York Hospital, York (8): Olujimi Jibodu, Sara Collier, Pauline Tottie, Claire Oxby, James Dwyer
Singleton Hospital, Swansea (7): Franz Majoko, Helen Goldring, Sharon Jones
Chesterﬁeld Royal Hospital, Chesterﬁeld (6): Janet Cresswell, Louise Underwood, Mary Kelly-Baxter, Rebecca Robinson
Shefﬁeld Teaching Hospitals NHS Foundation Trust, Shefﬁeld (6): Dilly Anumba, Anne Chamberlain, Clare Pye
St Mary’s Hospital, Manchester (6): Clare Tower, Sue Woods, Lisa Horrocks, Fiona Prichard, Lynsey Moorhead, Sarah Lee, Louise Stephens, Cara Taylor,
Suzanne Thomas, Melissa Whitworth, Jenny Myers
Birmingham Women’s Hospital, Birmingham (5): Ellen Knox, Katie Freitas, Mark Kilby, Amanda Cotterill
Lancashire Teaching Hospitals NHS Foundation Trust, Lancashire (3): Khalil Abdo, Katrina Rigby, Julie Butler, Fiona Crosﬁll, Sean Hughes, Sanjeev Prashar,
Fatimah Soydemir
The Royal Derby Hospital, Derby (3): Janet Ashworth, Lorraine Mycock, Jill Smith
Basildon & Thurrock University Hospital, Basildon (1): Amaju Ikomi, Kerry Goodsell, Jean Byrne, Maxwell Masuku, Alice Pilcher
USA (70):
Cooper University Hospital, Camden (13): Meena Khandelwal, Gunda Simpkins, Michelle Iavicoli, Yon Sook Kim, Richard Fischer, Robin Perry
Medical University of South Carolina, Charleston (11): Eugene Y. Chang, Tamara D. Saunders, Betty W. Oswald, Kristin D. Zaks
Beth Israel Deaconess, Boston (8): Sarosh Rana, Dawn McCullough
Yale-New Haven Hospital, New Haven (8): Anna Sfakianaki, Cheryl Danton, Erin Kustan, Luisa Coraluzzi
Norton Hospital Downtown (7), Norton Suburban Hospital (2), Louisville: Helen How, Christina Waldon
East Carolina University, Greenville (6): Jeffrey Livingston, Sherry Jackson, Lisa Greene
Meriter Hospital, Madison (6): Dinesh Shah
Oregon Health & Science University, Portland (5): Jorge E. Tolosa, Monica Rincon, Leonardo Pereira, Amy E. Lawrence, Janice E. Snyder
University of North Carolina, Chapel Hill (4): D. Michael Armstrong, Teresa Blue, Austin Hester, Kathryn Salisbury
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Appendix B. Supplementary data
Supplementary data associated with this article can be found, in
the online version, at http://dx.doi.org/10.1016/j.ejogrb.2016.07.
509.
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