Daley et al. BMC Obesity (2015) 2:35
DOI 10.1186/s40608-015-0061-5

RESEARCH ARTICLE

Open Access

Feasibility and acceptability of regular
weighing, setting weight gain limits and
providing feedback by community
midwives to prevent excess weight gain
during pregnancy: randomised controlled
trial and qualitative study
AJ Daley1*, K. Jolly2, SA Jebb3, AL Lewis4, S. Clifford1, AK Roalfe1, S. Kenyon3 and P. Aveyard1

Abstract
Background: Regular weighing in pregnant women is not currently recommended in many countries but has
been suggested to prevent excessive gestational weight gain. This study aimed to establish the feasibility and
acceptability of incorporating regular weighing, setting maximum weight gain targets and feedback by community
midwives.
Methods: Low risk pregnant women cared for by eight community midwives were randomised to usual care or
usual care plus the intervention at 10–14 weeks of pregnancy. The intervention involved community midwives
weighing and plotting weight on a weight gain chart, setting weight gain limit targets, giving brief feedback at
each antenatal appointment and encouraging women to weigh themselves weekly between antenatal
appointments. Women and midwives were interviewed about their views of the intervention. The focus of the
study was on process evaluation.
Results: Community midwives referred 123 women and 115 were scheduled for their dating scan within the study
period. Of these, 84/115 were approached at their dating scan and 76/84 (90.5 %) randomised. Data showed a
modest difference favouring the intervention group in the percentage of women gaining excessive gestational
weight (23.5 % versus 29.4 %). The intervention group consistently reported smaller increases in depression and
anxiety scores throughout pregnancy compared with usual care. Most women commented the intervention was
useful in encouraging them to think about their weight and believed it should be part of routine antenatal care.
Community midwives felt the intervention could be implemented within routine care without adding substantially
to consultation length, thus not perceived as adding substantially to their workload.
Conclusions: The intervention was feasible and acceptable to pregnant women and community midwives and was
readily implemented in routine care.
Trial registration: ISRCTN81605162
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Background
Average weight gain in pregnancy has increased in the
last two decades across the full range of pre pregnancy
body mass index categories with more than 60 % of
pregnant women exceeding current US Institute of
Medicine (IOM) guidelines [1–7]. Excess gestational
weight gain is associated with postnatal weight retention
up to 10–15 years after pregnancy in all BMI categories
of women [8–12]. The weight women gain during pregnancy but fail to lose after pregnancy leads to incremental gain across successive pregnancies [13]. In addition,
studies report an association between high maternal
weight gain during pregnancy and increased adiposity
and morbidity in children [14, 15]. Excessive gestational
weight gain is also associated with several adverse outcomes such as gestational diabetes, pre-eclampsia, delivery complications, macrosomia and still birth that could
be prevented with effective weight control interventions
[1, 16–18].
Women often report that gaining weight during pregnancy is inevitable and weight management is less important when pregnant and consequently reduce their physical
activity and consume a more liberal diet [19–22]. There
have been calls for weight management to be integrated
into routine antenatal care but there is a paucity of evidence of effective interventions to prevent excessive gestational weight gain [23]. Community midwives are the
ideal health professionals to deliver such an intervention
as they have regular contact with women throughout
pregnancy providing multiple opportunities for them to
intervene. Studies have reported that pregnant women feel
health professionals should support and guide them about
weight gain during pregnancy and that midwives were the
most appropriate people to do so [24]. Studies show
women believe that if gestational weight gain was important for a healthy pregnancy their midwife would have
raised the issue [19], which presumably leads pregnant
women to conclude it is not a health risk to them or their
baby if their weight is not discussed or monitored by
health professionals. One intervention that has shown
promise in helping people manage their weight is regular
weighing, a form of self monitoring [25, 26]. Some countries routinely weigh pregnant women as part of antenatal
care (e.g. USA, Canada) but many do not (e.g. UK,
Australia, New Zealand, Ireland) [27]. Even in countries
that do weigh women routinely, none have a policy of setting regular weight gain limits and encouraging women to
weigh themselves weekly to assess their gestational weight
gain progress. In the UK there has been growing interest
in the possibility of routine weighing of women in pregnancy but the National Institute for Health and Care
Excellence (NICE) [28, 29] do not currently recommend
that pregnant women are weighed regularly or given information on optimal gestational weight gain as there is
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insufficient evidence of effectiveness. There is also no evidence that regular weighing of pregnant women does not
cause harm either (e.g. maternal anxiety).
The primary aim of this trial is to examine the feasibility and acceptability of an intervention in which
community midwives routinely weigh women throughout pregnancy, set the parameters for healthy gestational weight gain, provide progress feedback at each
antenatal appointments and encourage women to self
monitor their own weight gain by weighing themselves
weekly between antenatal appointments.

Methods
Intervention development

Our hypothesis is that engagement in regular weighing
and setting maximum weight gain limits and feedback
on gestational weight gain progress may improve dietary
vigilance; documenting weight gain against the parameters set for this may raise individuals’ awareness of the
behaviours that influence their weight and encourage
them to take action if it is required. This hypothesis is
driven by the principles of self regulation theory and the
relapse prevention model [30, 31]. An individual who is
regularly weighed (either by themselves or someone else)
is more likely to stay focussed on changes in their weight
and this provides opportunities to identify lapses in their
progress, reinforcement of progress and stimulate behavioural adjustments to achieve weight goals before these
are unattainably out of reach. Although NICE in the UK
[28, 29] do not currently recommend that community
midwives, or any other health professional, routinely
give information about optimal weight gain during pregnancy, data in non pregnant populations suggest that
frequent monitoring of body weight is associated with
improved weight control [32–34]. The focus of this
intervention is to help pregnant women acknowledge
their weight gain thus far, and to consider strategies to
respond appropriately if excessive weight gain occurs.
Design and design considerations

This study is a two group (individual) randomised controlled trial. Recruitment took place between April 2012
and December 2012 with all participants completing follow up by September 2013. Ethical approval for the
study was issued by South Birmingham National Research Ethics Service (ID: 12/WM/0059) in March 2012.
Written informed consent was obtained from all participants prior to randomisation.
We considered whether this feasibility trial should be
a cluster randomised trial. The basis of the intervention
is that a weight gain chart is added to the maternity
notes. This does not occur in the usual care group so
there is no reason or trigger for midwives to weigh
women and no chart in the notes on which to offer
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feedback or have a conversation, except for those in the
intervention group. This led us to conclude that there
may not be an issue with contamination in this trial. In
short, there appears little motivation for midwives to
offer usual care women the intervention proposed. A
key concern that arises in many cluster trials is that they
lead to potentially biased recruitment. In this trial community midwives will identify potentially eligible women.
If we used a cluster trial design it would mean midwives
would know from the outset which cluster they had
been allocated to and would know in advance the group
allocation of women they identified as eligible. This
might mean that midwives in the control cluster are less
keen to recruit women because they know their women
will not receive the intervention, leading to differential
recruitment to the groups, undermining the integrity of
the trial. This very problem has occurred before in cluster trials where midwives were responsible for recruitment [35]. In addition, midwives in the intervention
group might only recruit women who they expected to
adhere to the intervention. Given that we suspected that
there may be little contamination, we designed this feasibility trial to specifically examine whether contamination
occurred. If it does, we would then need to consider its
impact when planning a phase III definitive trial should
the intervention prove feasible and acceptable here.
Study participants and recruitment

Low risk pregnant women receiving community midwife led care, aged ≥18 years and within healthy or
overweight BMI ranges (18–29.9 kg/m2) at their first
antenatal appointment (6–8 weeks of pregnancy were
potentially eligible. Obese women (≥30 kg/m2) were not
eligible as the focus of this study was primary prevention and because many obese pregnant women already
receive additional weight management support which
we did not want to interfere with our intervention. In
the maternity centre used in this study women with a
BMI of ≥40 kg/m2 are considered at high risk of complications during pregnancy and routinely receive consultant/physician led care and not community midwife
led care. Other women deemed at high risk of complications (therefore receive consultant/physician care) by
the community midwife at the first antenatal appointment were also ineligible and not invited to take part.
Participants were recruited from one maternity centre
in England.
Community midwives introduced the study to women
thought to be having a low risk pregnancy and potentially
suitable for the trial at their first antenatal appointment
(6–10 weeks of pregnancy). At this time, community midwives handed women the study information leaflet,
asked them to read it and advised them that they might
be invited to participate in a study about weight gain
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during pregnancy immediately after their dating/booking scan at 10–14 weeks of pregnancy. Women confirmed as having a low risk pregnancy at their 10–14
week booking scan were then approached, recruited
and randomised by the research team.
Intervention

No official clinical guidelines for weight gain during
pregnancy exist in the UK [28, 29]. We developed an
intervention to prevent excess weight gain in women at
low risk of obstetric complications but which community midwives would offer all women. Midwives biggest
concerns about addressing prevention is about the time
it might take. With these considerations, we designed an
intervention that could be delivered in less than two min
yet could still be effective. In addition, it has to be acceptable to women. The intervention supplemented
usual maternal care.
The intervention involved several interrelated components. Community midwives were asked to weigh women
at each antenatal appointment (up to eight times) and
plot their weight on an Institute of Medicine (IOM) [4]
weight gain chart (see Fig. 1), specific to their prepregnancy BMI category. The chart was attached to the
hand held pregnancy notes and outlined a maximum
weight gain limit for their next appointment, for the
women and midwife to assess weight gain progress.
Women were given feedback from their community midwife on their progress emphasising the importance of
weight gain but within a limited healthy range. The explicit behavioural goal of the intervention was for women’s
weight gain to follow the trajectory of the midpoint line
in the threshold zone of their IOM chart (see Fig. 1).
Consistent with clinical advice the goal was always for
weight gain and never weight loss. Women were also
given a weight record chart and asked to weigh themselves weekly and record these weights to monitor their
own weight gain progress.
In the UK clinical guidance [29] stipulates for a woman
who is nulliparous with an uncomplicated pregnancy, a
schedule of 10 appointments should be adequate. For a
woman who is parous with an uncomplicated pregnancy,
a schedule of seven appointments should be adequate. As
recruitment was planned to take place around 10–12
weeks of pregnancy when two appointments will have
already taken place, we expected women to receive the
intervention from their midwife up to eight times during
pregnancy.
We set parameters for healthy weight gain for each subsequent antenatal appointment and encouraged women to
stay within the two threshold lines on the weight
chart (ideally following the midpoint line through the
threshold). Community midwives were taught how to
adjust women’s maximum weight gain limit if they
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Example of how to set weight gain limits for antenatal appointments

Example of how to set weight gain limits for antenatal appointments
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Fig. 1 a The woman is recruited at 12 weeks gestation and her
weight is plotted on the chart for this week of pregnancy. The
woman is advised that her weight should follow the dotted line
drawn through the ideal weight gain zone on the chart (unshaded
area). The woman is due to be seen again by her midwife at 16
weeks gestation therefore the midwife draws a vertical line at 16
weeks gestation to meet the dashed line in the unshaded ideal
weight gain zone to ascertain what the maximum weight target
should be for 16 weeks gestation. In this example the woman is
advised by her midwife that ideally her weight should be no more
than 63.5 kg at 16 weeks gestation. The midwife repeats the
procedure at each antenatal appointment.
b At 16 weeks of pregnancy the midwife weighed the woman and
plotted her weight on the chart. In this example the woman weighed
63.5 is 16 weeks gestation which was the maximum weight limit set
at her previous appointment at 12 weeks gestation. The midwife then
set the maximum weight target for the next antenatal appointments
which was scheduled for 25 weeks gestation. The midwife draws a
vertical line at 25 weeks of gestation to meet the dashed line in the
unshaded ideal weight gain zone to ascertain what the maximum
weight target should be for 25 weeks gestation. In this example the
woman should ideally weigh no more than 67 kg at 16 weeks
gestation.
c At 25 weeks gestation the midwife weighed the woman and
plotted her weight, which was 70 kg. This was above the maximum
weight target set at the previous appointment at 16 weeks gestation.
The midwife therefore redraws the ideal weight trajectory line starting
from the plotted weight at 25 weeks gestation to the central point in
the unshaded weight zone until 42 weeks gestation. The midwife uses
this new line to set the maximum weight target for the next antenatal
appointment scheduled for 28 weeks gestation. The midwife draws a
vertical line at 28 weeks of gestation to meet the dashed line in the
unshaded ideal weight gain zone to ascertain what the maximum
weight target should be for 28 weeks gestation. The midwife advised
the woman that her maximum weight target for 28 weeks of
pregnancy was 70.6 kg.

How to set and adjust maximum weight targets if women gain too much weight

were off track, but safely and slowly; see Fig. 1 for a visual
explanation of this process. Women whose weight gain
was within the appropriate range on the chart were told
they were gaining the ideal amount of weight and encouraged to maintain a healthy lifestyle. Women gaining too
much weight were encouraged to eat a healthy diet and
restrict their intake of high fat and sugary foods and
drinks and to participate in regular physical activity (walking). Women gaining too little weight, and those who
exceeded their maximum weight gain limit as set by their
community midwife on three consecutive occasions, were
referred to the appropriate health professional for additional support in line with local practice.
As this was intended as a brief intervention that could
be implemented into routine antenatal care, community
midwives were not expected to engage women in detailed lifestyle counselling about how changes to diet
and physical activity might be implemented; the focus
was on giving brief feedback and advice in line with

Daley et al. BMC Obesity (2015) 2:35

current NICE guidance [28]. As part of the feedback
from the weight gain charts, community midwives gave
messages around the importance of preventing excessive
weight gain during pregnancy and addressed myths and
misconceptions about eating and exercise behaviours
during pregnancy (e.g. “eating for two”, “weight gain
does not matter when you are pregnant”, “you shouldn’t
exercise when you are pregnant”). Women were encouraged to accumulate 30 min of moderate intensity physical activity (walking) each day in line with current
recommendations [36].
Usual care

The usual care group received standard maternity care
according to local health care provision and no other
intervention. This is not a trial about giving lifestyle advice therefore community midwives were not asked to
refrain from offering usual advice about diet and exercise early in pregnancy.
Training of community midwives to deliver the
intervention

Conscious that only interventions requiring a short
training course would ever be widely implemented in
routine antenatal care, we designed a 60–70 min course
for delivery to a group of community midwives. The
training manual contained information on study eligibility criteria, recruitment procedures and the importance
of adhering to protocol and study design and not contaminating usual care. Information on the consequences
of weight gain during pregnancy, instructions about how
to weigh and plot weight on the IOM weight chart and
how to give feedback on the weight gain chart and example messages were also outlined. Explanation of how
to set weight gain limits using the charts and examples
of educational and motivational messages that should be
given about gestational weight gain, diet and physical activity during pregnancy were also included. Midwives
also practiced completing the weight gain charts using
prepared case studies.
Outcomes

The primary outcome of this trial was the feasibility and
acceptability of the intervention to women with a focus
on process and formative evaluation in line with the
MRC Framework for developing complex interventions
[37]. Accordingly the proportion of women that were referred per midwife/month, randomised, refused and
drop-out rate were recorded and the experience of the
trial from the perspective of community midwives and
participants was assessed. This feasibility study was not
designed to detect differences in weight gain. However,
it would be remiss not to record weight change and the
proportion of women in each group who exceeded the
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IOM guidance was designated as a secondary outcome
and to inform a power calculation for the definitive trial.
Other outcomes included physical activity [38] depression and anxiety [39]. Data regarding the occurrence of
serious adverse events requiring hospitalisation were
collected.
Intervention fidelity and process outcomes

Two weight gain charts from each midwife were checked
at the beginning of the intervention period for accuracy
and completeness by the research team when women
were about 20 weeks pregnant. If inaccuracies were
noted the research team contacted the community midwife to discuss these to ensure they did not occur in the
future. The weight gain charts were retrieved from the
hand held pregnancy notes after women had delivered
their baby and were assessed for accuracy and to provide
a measure of intervention implementation. From the
weight gain chart we checked whether weight had been
measured, plotted and recorded by community midwives
and if maximum weight gain limits were calculated and
recorded correctly at each antenatal appointment.
Assessment of outcomes at baseline and follow up

Weight was assessed using calibrated scales. Height and
weight were measured with excess clothing and shoes
removed. Weight, height, and hence BMI is routinely
assessed as part of standard maternal care at 6–10 weeks
of pregnancy and recorded in the hand held pregnancy
notes (i.e. pre baseline measure in this study) in the participating hospital. Weight was measured again at 12–14
weeks (recruitment/baseline), 38 weeks of pregnancy, as
well as 72 h and 6–8 weeks postnatally in all participants
either by the research team or community midwives.
These data allowed us to calculate total gestational
weight gain and weekly average weight gain. The number of participants per group who remained within the
IOM guidelines for their pre pregnancy BMI category
was calculated.
The study questionnaires were mailed to participants
at baseline and at each follow up and collected at home
visits by the research team or returned by post. The
questionnaire also assessed the advice given to women
throughout pregnancy by their community midwife
about weight control, eating, and physical activity; it
assessed whether community midwives were giving the
intervention group the type of messages that were in line
with the training provided. In the usual care group the
questionnaires assessed intervention contamination.
Demographic and weight-related data were collected on
age, marital status, ethnicity, social class, parity, smoking
status, employment status was also collected. After two
weeks of no response one reminder was sent to women
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who did not complete and return their study questionnaire pack.

20 % to drop-out resulting in data collected on 72 women
at 38 weeks of pregnancy.

Criteria for determining the need for a subsequent phase
III definitive trial

Qualitative study: Feedback from women and community
midwives
Participants

The criteria for concluding the study and intervention
were feasible and acceptable were that at least 50 % of
gestational weights and maximum targets for weight
gain were recorded on the weight charts in line with the
training provided and at least 30 % of eligible women
were recruited and findings from the interviews (see
below) did not oppose progression to a phase III trial. In
health behaviour research it can often be difficult to give
a precise definition or cut-off for when behaviour is
deemed acceptable or not and a reasonable judgement
on what such a cut-off might be in any given context or
population need to be made. We selected the criteria
that at least 50 % of gestational weights and maximum
targets for weight gain needed to be recorded on the
charts by midwives to deem the intervention feasible because it meant at least half had been implemented correctly. We wish to make it clear here that this 50 %
criteria was chosen as the minimum criteria. We selected a 30 % uptake rate in eligible women as the minimum criteria for determining acceptability in women
because this would mean about one in every three eligible women approached were randomised; this rate
seemed reasonable as a minimum criteria on which to
determine acceptability.
Blinding, randomisation and allocation concealment

The randomisation list was generated by the trial statistician (AR), independent from researchers involved in
recruiting and randomising participants. Participants
were randomised on a 1:1 basis to intervention or usual
care using random permuted blocks of mixed size (2, 4
or 6) within strata (midwife). The researcher allocated
women by opening sequentially numbered opaque sealed
envelopes. The researcher opened the envelope after
eligibility assessment. Because of the nature of the
intervention, participants, researchers and those delivering the intervention could not be blinded to group
allocation.
Sample size

As this is a feasibility study formal power calculations
were not appropriate. The sample size was determined by
the need to gain sufficient understanding of the recruitment processes and an adequate range of participants’ experiences of the intervention. We initially aimed to recruit
90 pregnant women referred from eight community midwives in diverse areas and randomised to receive usual
care only or usual care plus the intervention. We expected

At the 6–8 week postnatal home visit the intervention
group were invited to complete a semi structured interview about their experiences of participating in the study.
Purposive sampling was used to ensure a range of women
were included (age, ethnicity, socio-economic status,
number of children, healthy weight/overweight at randomisation). The topic guide explored women’s general
experiences of study participation, their understanding of
the importance of weight management in pregnancy, how
they tried to manage their weight, as well as what they
thought about being weighed by their community midwife. Women were specifically asked about the emotional
impact of being weighed regularly.
Community midwives

Once all the women in their care had delivered midwives
completed a semi structured interview about their experiences of delivering the intervention and views on the
study as a whole. The topic guide explored midwives experiences of study participation, reflections on the potential role of regular weighing and whether it is feasible
to deliver during antenatal care for pregnant women, the
aspect of the intervention they found easy/difficult to
deliver, how they felt about raising the topic of weight
gain, whether they felt the intervention made women
anxious, how the intervention affected the dynamics and
length of consultations and we asked for feedback on
how the intervention could be improved.
Data analysis

As this is a feasibility trial that was primarily concerned
with developing an intervention we have presented descriptive information in the form of percentages, means
and standard deviations for the quantitative outcomes of
interest for the trial groups. Accuracy of completion of
the weight gain charts by community midwives in line
with the training provided was assessed using three criteria; (1) was weight plotted and recorded correctly on
the chart at each appointment?, (2) were the maximum
weight gain targets recorded on the weight chart at every
appointment?, and (3) were the maximum weight targets
set accurately at each appointment? Each chart was
scored according to these criteria and allocated a percentage intervention accuracy score.
The interviews were recorded and transcribed with the
permission of participants and thematically analysed
using a constant comparative method. A thematic approach was taken to categorising the data to identify
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emerging issues within each theme. These were compared, discussed and organised by the same researchers
(AD & SC). The existence of thematic categories was
validated by two raters (AD & SC) being reliably able to
allocate responses to these particular category headings.

Results
Trial flow and recruitment

Eight community midwives referred 123 women to the
study team who they believed to be having a low risk pregnancy at the 6–8 week antenatal appointment and 115
were scheduled for their dating scan (10–14 weeks of
pregnancy) within the study period. It was not logistically
possible for us to approach all 115 because some women
were due to have their dating scan to confirm their eligibility during the University Christmas holidays/closed
days, but of those approached at their scan (n = 84) 76
women (76/84, 90.4 %) agreed to participate and were randomised. Reasons for non recruitment are stated in Fig. 2.
Randomised participants were on average 28.5 years,
most lived in areas in the highest two quartiles of
multiple deprivation index (63.2 %), 11.8 % were of
non white ethnicity, 56.6 % were healthy weight and
43.4 % overweight and 46.1 % had no previous children. These characteristics were generally balanced

across the trial groups except for ethnicity and null
parity where there was imbalance (Table 1). Over
90 % of women completed follow up of weight at
38 weeks of pregnancy and 72 h after birth and 89 %
completed follow up of weight at 6–8 weeks after giving birth. Two participants were referred to another
health professional because they had gained excessive
gestational weight gain on three consecutive occasions
in line with the study protocol but they continued
with the study. Questionnaire completion rates across
follow up ranged from 62–74 %. Eighty five percent
of the weight charts retrieved (n = 35/37) had been
completed with at least 80 % accuracy, meaning that
weight was plotted accurately and targets set as we
had instructed. Most women had a normal vaginal
delivery (intervention: 35/36, 97.2 %; usual care: 32/
37, 86.5 %).
Excessive gestational weight gain

Table 2 shows a small difference favouring the intervention group in the percentage of women exceeding the
IOM recommended weight gain at 38 weeks of pregnancy (23.5 % versus 29.4 %). This was more pronounced for overweight women (37.5 % versus 53.5 %
respectively) than for women with a healthy pre-

123 women referred community midwives at
6-10 weeks pregnancy
115 scans were scheduled in the study period

n=31

n=84

Not seen at scan appointment

Approached by researcher at scan
appointment
(10-14 weeks pregnancy)

•
•
•
•

11 Not eligible
1 Not viable pregnancy
8 Did not attend
11 Operational issues

n=8
Declined

n=76
Randomised

Fig. 2 Trial flow

n=36 Usual Care

n=40 Intervention

Lost to follow up at 38
weeks (n=2 could not be
obtained)

Lost to follow up at 38
weeks n=6 (1 withdrawn,
2 miscarriage, 3 could
not be obtained
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Table 1 Characteristics of randomised participants (n = 76)

Table 2 Weight outcomes at follow up

Usual care

Intervention

28.9

(6.8)

28.1

(5.9)

Quartile 1(least deprived)

7

(19.4)

8

(20.0)

Quartile 2

8

(22.2)

5

(12.5)

Quartile 3

8

(22.2)

15

(37.5)

Quartile 4 (most deprived)

13

(36.1)

12

(30.0)

% exceeding recommended weight gain 10/34 (29.4) 8/34

(23.5)

12

(33.3)

9

(22.5)

Healthy BMI category

2

(5.6)

3

(7.5)

Overweight BMI category

33

(91.7)

34

(85.0)

Healthy weight (BMI 18.5–24.9)

20

(55.6)

23

(57.5)

Overweight (BMI 25.0–29.9)

16

(44.4)

17

(42.5)

Overweight BMI category

11.6

(7.0)

11.6

(5.1)

Average weekly weight gain (kg)a

0.4

(0.2)

0.4

(0.2)

Mean Age (SD)
IMD (%)

Smoked (%)
Not known
White ethnicity (%)

Usual care

Intervention

36

40

Withdrawn

0

1

Miscarriage

0

2

38 week weight not obtained

2

6

Randomised

Weight gain (pre-booking to 38 weeks gestation n = 68)

BMI category (%)

Previous children (%)

2/19

(10.5) 2/18

(11.1)

8/15

(53.3) 6/16

(37.5)

Mean (sd)

Mean (sd)

Average total weight gain (kg)

12.1

(5.9)

12.0

(4.5)

Healthy BMI category

12.6

(5.1)

12.3

(4.0)

None

10

(27.8)

25

(62.5)

Healthy BMI category

0.4

(0.2)

0.4

(0.1)

One or More

26

(72.2)

15

(37.5)

Overweight BMI category

0.3

(0.2)

0.4

(0.2)

Married

15

(41.7)

21

(52.5)

Average Total Weight Gain (kg)

6.6

(5.8)

7.5

(4.7)

Single (living alone)

2

(5.6)

2

(5.0)

Healthy BMI category

7.1

(5.4)

7.4

(4.4)

Single (living with partner/family)

17

(47.2)

17

(42.5)

Overweight BMI category

6.0

(6.3)

7.5

(5.2)

Divorced (living with partner)

1

(2.8)

0

(0.0)

Not known

1

(2.8)

0

(0.0)

29

(80.6)

35

(87.5)

Weight gain (pre-booking to 72 hours post delivery n = 69)

Marital status (%)

Weight gain (pre-booking to 6–8 weeks post delivery n = 65)

Employment status (%)
Employed
Unemployed

5

(13.9)

3

(7.5)

Student

1

(2.8)

1

(2.5)

Looking after family

0

(0.0)

1

(2.5)

Not known

1

(2.8)

0

(0.0)

Average total weight gain (kg)

3.1

(5.4)

4.4

(4.5)

Healthy BMI category

4.0

(4.9)

4.4

(4.0)

Overweight BMI category

2.0

(5.9)

4.4

(5.1)

a

IOM guidance: women in the healthy and overweight BMI categories at the
start of pregnancy should gain between 0.35–0.5 and 0.23–0.33 per week
of pregnancy

Questionnaire items about the healthy living messages
given to women by midwives

pregnancy BMI. Total weight gain at 38 weeks of pregnancy and average weekly weight gain were similar in
both groups.

Physical activity, depression and anxiety and serious
adverse events

The intervention group reported more total physical
activity at 38 weeks of pregnancy and 6–8 weeks
postnatally but less at 28 week of pregnancy than
usual care (Table 3). The intervention group also reported substantially more (double the rate) vigorous
intensity physical activity than usual care at 28 and
38 weeks of pregnancy. The intervention group consistently reported smaller increases in depression and
anxiety scores throughout pregnancy compared with
usual care (Table 4). There were no serious adverse
events requiring hospitalisation.

Questionnaires completed by participants at the end of
each trimester indicated that midwives were giving
women in the intervention group healthy living messages in line with the training we had provided. In the
usual care group we found no evidence of contamination; midwives were not routinely weighing women,
were not charting weight as there is no weight chart in
the notes. There was no evidence midwives were offering any enhanced advice about healthy lifestyles to the
usual care group. Typically usual care reported that their
midwife had told them to eat sensibly and had given
them advice about iron rich foods and avoiding listeria.
Examples of the kinds of advice usual care participants
reported receiving from their midwife were “not
weighed by midwife but she commented that I was 'all
bump”, “after I asked her she gave me guidance on
safe exercise”, and “avoiding foods I shouldn't eat
while pregnant”.
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Table 3 Pregnancy physical activity questionnaire (MET minutes per day)
Usual care

Intervention

Number

Mean

(sd)

Number

Mean

(sd)

12 weeks

34

2665.9

(1214.4)

38

2634.6

(1211.3)

28 weeks

21

2242.3

(1128.1)

31

2136.1

(1247.6)

38 weeks

22

1831.7

(843.6)

17

1964.7

(1356.2)

Postnatal

27

2337.2

(725.3)

24

2417.9

(760.1)

12 weeks

35

23.7

(44.4)

39

29.3

(54.8)

28 weeks

23

12.8

(29.7)

31

25.1

(49.1)

38 weeks

24

8.2

(16.0)

18

20.1

(28.8)

Postnatal

27

34.5

(55.0)

25

24.2

(30.8)

12 weeks

35

1098.6

(1003.4)

38

972.2

(770.3)

28 weeks

22

784.7

(728.4)

31

623.6

(821.2)

38 weeks

23

512.7

(488.0)

18

534.6

(749.8)

Postnatal

27

927.7

(472.4)

25

1039.9

(731.3)

12 weeks

34

1056.8

(511.2)

38

949.4

(609.6)

28 weeks

22

948.8

(532.3)

31

813.1

(514.1)

38 weeks

23

830.9

(475.0)

17

777.4

(504.5)

Postnatal

27

1055.2

(340.3)

24

1131.8

(355.9)

12 weeks

35

564.2

(228.8)

39

683.4

(312.9)

28 weeks

22

528.5

(231.0)

31

674.3

(335.1)

38 weeks

23

451.6

(197.0)

18

616.8

(393.9)

Postnatal

27

319.8

(179.2)

25

325.4

(202.9)

Total Activity:

Vigorous:

Moderate:

Light:

Sedentary:

Total physical activity scores are based on all subscales of the PPAQ including household, work and sport but the individual scores for these subscales not
reported. 12 weeks refers to baseline assessment

Qualitative outcomes

Thirteen women were invited to participate in the
study and 12 agreed (Table 5). Results are presented
under key themes/questions from the interview schedule. Quotations reflecting the range of issues that
emerged are presented and were selected because
they were typical of the insights that participants gave
during interviews. The number of respondents who
had mentioned specific issues within each theme is
included to help illustrate which issues arose most
frequently among participants [40].
Interviews with women
Thoughts about the intervention

The majority (n = 9) commented they found the intervention useful because it helped them to monitor their
weight gain and to be more vigilant about what they
were eating and how much physical activity they
were completing each week. Two did not find the

intervention useful and did not refer to the weight
gain chart regularly throughout pregnancy and one
was unsure. Nine participants emphasised that the
value of the intervention was in terms of providing a
source of motivation to think more closely about
their weight than might have been the case otherwise. One participant commented that the intervention was not at all motivating because she found her
weight was under her target weight set by the
midwife.
It made me think more so about what I was eating, as
opposed to just eating everything I could see, but I was
very conscious to eat, eat properly as well
I didn’t really look at them to be honest. I mean it
was interesting to see how much I was gaining
obviously, because then you can look back and can
think, you know, in 9 months I put on 20 pounds
or whatever, but
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Table 4 Hospital anxiety and depression scale
Usual care

Being weighed and talking to the midwife about weight
gain

Intervention

n

Mean

(sd)

n

Mean

(sd)

12 weeks

34

5.4

3.4

39

4.8

2.8

28 weeks

23

6.4

3.5

31

4.7

2.7

38 weeks

24

5.7

3.0

20

4.4

2.7

Postnatal

24

5.7

3.0

20

4.4

2.7

12 weeks

34

2.8

2.4

40

3.1

2.5

28 weeks

24

4.8

3.3

31

3.4

2.6

38 weeks

24

5.4

3.4

20

3.8

2.7

Postnatal

24

5.4

3.4

20

3.8

2.7

12 weeks

34

8.2

5.0

39

7.9

5.0

28 weeks

23

11.0

6.2

31

8.2

4.4

38 weeks

24

11.1

5.7

19

8.5

4.6

Postnatal

27

7.7

4.9

24

7.6

3.9

Anxiety:

Depression:

All of the participants interviewed felt comfortable talking to their midwife about their weight. Of interest here,
one participant commented that she may have found
these conversations more difficult had she been gaining
weight excessively. Ten participants responded very
positively to the importance of being weighed regularly
during pregnancy, one participant was positive with
some caution and one responded positively but felt
women should not be weighed at every appointment.
Most participants (n = 7/12) reported they had weighed
themselves between appointments but of these only
three recorded their weight on the record card given to
them.

HADS score:

Yes, definitely. I was really surprised that they didn’t
and I definitely think it would be useful. A lot of my
friends, when I said that I was on it, who are also
pregnant said oh my god that’s really good, I wish my
midwife did that.

12 weeks refers to baseline assessment

Feelings about being weighed

R: So on a weekly basis you didn’t look at the chart?
I didn’t look at the chart, no
R: So you didn’t find it motivating because you were
under weight rather than over.
Yeah sometimes I found it a bit, not depressing but, I
found it a bit harder.
Table 5 Interviewee characteristics
Midwives n = 7
Experience

Range = 6–29 years (mean 18.3)

Full time

6

Eight participants indicated they had not been anxious
at all, three felt a small amount of anxiety and one participant reported she felt anxious towards the end of
pregnancy when the midwife informed her that she had
exceeded her target. Six participants were clear that the
intervention had not led them to be unduly anxious and
two commented it had but gave no further explanation.
One participant commented the intervention had probably made her more anxious because normally she
would not have had information about her weight gain
progress, one participant said she would have worried
regardless.

Participants n = 12
Age

Range = 19–41 years (mean 29.3)

Ethnicity
• White

9

• Pakistani

2

• Thai

1

Parity
• First Child

9

• Second Child

2

• Third Child

1

BMI

Range = 19.0–29.8 (mean 24.3)

IMD Quartile
•1

1

•2

3

•3

5

•4

3

I think I was more aware of it, I’m not sure it made
me anxious, probably just more aware.
Describing your experiences to other pregnant women

Nine participants commented that if they were asked to
describe their experiences of study they would emphasise the intervention was a positive experience for them
and that the intervention was a good idea because it
helped them to monitor their weight gain and because
they received additional advice. One participant would
advise women to ignore the targets and carry on with
their lives in the normal way (P7) and another suggested
that they had taken the intervention “with a pinch of
salt” (P6).
Just that it’s a good check and good advice really for
what to eat and what not to eat and I think some
people do think you’re pregnant, you eat for two and
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don’t realise the aftermath and what weight you’ve got
to take back off.
I did find it helpful in the fact that it kept my mind
focussed on where my weight was but the other side of
me I did take it a bit with a pinch of salt. I still ate
but I think if anything it just gave me more motivation
to go out and go walking and be more active, but then
I wasn’t trying to lose weight.
Interviews with community midwives

Seven of the eight community midwives were interviewed.
Midwives ranged in years of experience (6 to 29 years)
(Table 5).
Discussing gestational weight gain

None of the community midwives expressed any difficulties broaching the issue of gestational weight gain with
women and reported that women themselves did not
mind being approached to participate and were very
positive about being involved in the study. Midwives felt
that they frequently had to have ‘difficult’ or sensitive
conversations and this was part of their every day job
and raising gestational weight gain was seen in these
terms. Midwives expressed mixed views on the importance of discussing gestational weight gain with women;
six said they considered it to have medium to low priority but that they would give it higher priority if women
were overweight or obese.
Regular weighing

All the midwives reported there were no problems with
weighing the intervention group at their routine appointments and women were ‘eager to jump on the
scales’ and ‘expected to be weighed’. There was acknowledgement from midwives that weight was a sensitive
topic but nonetheless that the intervention was easy to
deliver. Six out seven midwives said they thought routine weighing was important. One was unsure because
she had some concern about women who might not be
gaining sufficient weight and this might lead to them
having a small baby but this midwife still felt midwives
should weigh women during pregnancy to help reduce
obesity.
It’s having the, I suppose the confidence to broach it
with them in the first place. Because you have loads of
talking and training whatever about smoking and this,
that and the other, but when it comes to weight
management you don’t get much training about it
really.
Women’s feelings about regular weighing

Only one midwife reported that one of her women was a
little anxious about her weight. One midwife commented
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that as a midwife she should be able manage anxiety about
any aspects of pregnancy that women might have. Two
midwives suggested that anxiety might be more common
in obese women rather than overweight and healthy
weight women.
A lot of them were really quite positive about it, like
“Yes please, I want to be weighed every week” and I
was going like that’s not possible, it might be an
option, but it might not be an option. So no, mine were
really all quite positive about it.
R:And do you remember any negative responses
No. Not off any of mine
Yes, yes and in fact the girls that were, you know on
the study, they were expecting it and they did know
what their target weight was for the next time, so they
were more eager to jump on the scales in the end......
So in that point it was quite good because they were
more wary of it weren’t they really, the end of the
pregnancy it made them more aware, so it wasn’t a
problem
I think that you may get that [anxiety] with someone
with someone who was obese, with a BMI above 30,
you know what I mean
R:They’re not in the study
They’re not in the study so we never had to address
that in such detail, you know what I mean
No I don’t think so [referring to anxiety in women]
because I only had one that fell sort of out of her
normal range, there might have been two, and she was
so blasé about it that she wasn’t remotely stressed at
all....There are plenty of things for ladies to be anxious
about in pregnancy and it is your job to try and stop
them from being you know anxious, you should be able
to recognise that I think and try and put them at their
ease the best you can....
Delivering the intervention in routine care

Midwives did not think the intervention added substantially to their consultation length, with the majority indicating the intervention took one-three min at the most
and that intervention could be incorporated into a
standard 10–15 min appointment slot. The additional
time for the intervention was not perceived as problematic by midwives. Five out of seven midwives commented that they did believe it was possible for a community
midwives to routinely deliver the intervention to all
pregnant women.
Oh it was probably a matter of a minute, you
know, just kind of stick them on the scales and,
well maybe three minutes if you include like the
drawing their lines on and everything. Yeah it
really wasn’t long at all.
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So sometimes it’s just as you say, it’s having the, I
suppose the confidence to broach it with them in the
first place. Because you have loads of talking and
training whatever about smoking and this, that and
the other, but when it comes to weight management
you don’t get much training about it really, as such.
Overall thoughts about the intervention

Midwives highlighted a number of things that they
would convey to their colleagues about the study. Midwives felt the study provided an opportunity to talk
about weight/diet/physical activity with women, the
intervention should be provided to “bigger ladies”, that
prevention was better than cure and therefore the study
was a good idea. Some midwives commented that the
role of the midwife has become more public health orientated and managing gestational weight fitted with this
role. Midwives also commented that they would have
liked a specialist senior community midwife to be more
highly trained in weight during pregnancy who they
could contact if they had any questions or concerns.
It prompts you, it reminds you for a start to weigh
them, that kind of reminds you to talk about their
diet… you know you talk to them about how they’ve
been, you know, so that whole public health agenda…
and giving you the opportunity as well to have the
conversation.
I think it makes people more aware of their weight
during pregnancy. I think it makes them, because they
know that they’re going to be weighed you know in the
consultation I think it does make them more aware
because, people you know when they were being asked
to be weighed they’ll go ‘oh I have been really good this
week, haven’t had any chocolates’ or you know, so I do
think it had a positive effect to be honest. So it’s
something else for us to do but I think it did have a
positive impact on the ladies and that’s what we’re all
here for isn’t it at the end of the day.

Discussion
Adding regular weighing, weight gain limits, feedback and
encouragement to weigh weekly is a feasible and acceptable addition to routine antenatal care provided by community midwives. Of those fully eligible and approached
at their booking scan, 91 % (n = 76/84) agreed to participate and were randomised indicating that women were
keen to participate in a study that they were aware would
involve being weighed and given feedback by their midwife. Our recruitment rate is in line with studies conducted in other countries that have incorporated lifestyle
interventions into the routine antenatal care of pregnant
women [41]. Studies that have not embedded their interventions within routine antenatal care have reported
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much lower recruitment rates. For example, the LIMIT
[42] trial, which randomised overweight/obese pregnant
women to a dietary and lifestyle intervention or usual care,
reported that only 40 % of those eligible agreed to participate. Our fidelity checks showed that midwives were able
to deliver the intervention with a high level of accuracy,
demonstrating the training module we developed worked
well and that interventions of this kind have potential for
very high coverage and implementation. Data collected
throughout the intervention showed no evidence of intervention contamination in usual care.
This trial was not large enough, nor intended, to estimate the difference in proportion of women who
exceeded the IOM guidance which awaits an effectiveness trial. There was evidence that the intervention
group had a slightly higher (6 %) proportion of women
achieving healthy weight gain. Using the UK as an example, if offered to all pregnant women this would mean
the intervention which is brief, could prevent 49,000
women per year from gaining excessive weight gain during pregnancy, assuming the current birth rate of
813,000 [43]. There was no evidence the intervention
caused anxiety in the intervention group relative to usual
care. Physical activity scores tended to favour the intervention group compared with usual care showing the
intervention group had in acted the advice given to them
by their midwife.
Views of pregnant women

Women allocated to the intervention group reported
their main reason they liked the intervention was that it
might help them avoid gaining too much weight during
pregnancy and it would be useful in helping them to be
more vigilant about their eating and physical activity.
This result differs from other qualitative studies that
have reported women did not worry about gestational
weight believing they would lose it postnatally [19, 24].
This could be because midwives repeatedly stressed that
women in the intervention group should not gain too
much weight which was not the case in the other studies. This suggests that such repeated simple messages
may change women’s beliefs.
Women particularly liked being weighed at each appointment and receiving specific feedback because it provided ongoing motivation to consider their lifestyle
choices. Another qualitative study has also reported that
pregnant women acknowledged that if they were weighed
regularly it would be easier to ensure they did not gain too
much weight [19]. Many studies [19, 24, 44] have reported
that pregnant women feel they receive inadequate advice
from healthcare professionals regarding diet and physical
activity; adding regular weighing within routine antenatal
care may be a vehicle for ensuring pregnant women receive this information universally.
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Most of the women interviewed (58 %) weighed themselves each week between antenatal appointments, but
the majority did not record this in their record chart
(25 %). Recording information is an important part of
self regulation [30] since it provides the opportunity for
reflection on progress and to take action if required.
Thus, it appears the intervention was not entirely successful in getting pregnant women to engage in all components of self monitoring and there was a reliance on
midwives for feedback on progress. There can be several
weeks between antenatal appointments and if women do
not weigh themselves and wait until they are next seen
by their midwife to be weighed it may be too late for
them to take action and excessive gestational weight
may have occurred. If women work more in partnership
with their midwife to monitor their weight gain this
would probably improve the effectiveness of the intervention and help women to develop self-management
strategies. Any future trial will need to incorporate
enhanced strategies that more actively involve pregnant
women in self monitoring and managing their own
gestational weight.

Views of community midwives

Midwives felt comfortable and confident about raising the
issue of gestational weight gain. This is encouraging since
other studies have reported that midwives can be reluctant
to discuss weight gain [45]. Community midwives commented that they would give it higher priority in overweight/obese women. Midwives felt routine weighing of
pregnant women by community midwives was important
to do to make women more aware of their weight gain
during pregnancy. This is consistent with previous studies
that have suggested that health professionals feel gestational weight gain should be monitored [45, 46]. Midwives
felt women responded well to the intervention and it did
not feel it made women unduly anxious; this is in line with
the quantitative data we collected which showed the intervention group reported lower anxiety and depression
scores throughout pregnancy than usual care.
All the midwives felt it was feasible to deliver the
intervention within the context of routine antenatal care,
taking about one-three min per appointment to deliver,
thus not perceived as adding substantially to their workload. The brevity of the intervention means it can be offered to every pregnant woman at every contact by a
community midwife, or other health professionals such
as GPs and obstetricians. It is possible that our intervention will produce a smaller effect than has been achieved
by more intensive interventions [47–49], but these intensive interventions cannot be given to all pregnant
women due to their high intensity and related costs. Our
ambition is to have a modest but important impact on
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most of the 813,000 women giving birth in the UK each
year, as well as those in other countries.
Strengths and limitations

The study findings should be interpreted in light of its
strengths and weakness. We have conducted a feasibility
trial that recruited a small sample, not an effectiveness
trial, and results should be interpreted as such. We did
not record the antenatal consultations for either group
and relied on self report of what happened. Whilst the
follow up rates for assessments of weight before and
after pregnancy were very high (89–90 %), the follow up
rates for the questionnaire data were more modest, ranging between 62–74 % depending on the time This
means the questionnaire data should be interpreted with
some caution. Researchers taking follow up were not
blinded to group allocation. Whilst several countries
weigh women routinely there is no evidence that weighing alone is an effective weight management intervention for pregnant women and we know of no other
study that has examined possibility of introducing regular weighing, feedback and setting and adjusting maximum weight targets by community midwives into
routine antenatal care (or by other health professionals)
or that has tested the intervention package we included
here, so this study will make a unique contribution to
the literature.

Conclusions
In conclusion, this feasibility trial and qualitative study has
shown that an intervention where pregnant women are
routinely weighed, set weight gain limits, provided with
feedback on their gestational weight gain and encouraged
to weigh themselves weekly by community midwives
throughout pregnancy is feasible to deliver within routine
antenatal care. Using the lessons learnt here and with a
greater emphasis in the intervention on women self monitoring their own weight gain. We now plan to conduct a
phase III RCT to test the effectiveness of this intervention
to prevent excessive gestational weight gain.
Abbreviations
BMI: Body mass index; IOM: Institute of medicine; IMD: Index of multiple
deprivation; UK: United Kingdom; NICE: National institute for health and care
Excellence; RCTs: Randomised controlled trial; GP: General practitioner.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
AD developed the initial idea for the study with assistance from PA, SJ, KJ
and AL. SK also contributed to the development of the trial protocol at a
later stage. AD wrote the initial draft of the manuscript with assistance from
all the authors. SC prepared the data. AR performed the power calculations
and wrote the analysis plan. All authors have seen and agreed the final
version of the manuscript. AD is the guarantor. The corresponding author
(AD) confirms everyone who contributed significantly to the work in the
Acknowledgments.

Daley et al. BMC Obesity (2015) 2:35

Acknowledgements
We would like to thank women and community midwives who participated
in the study. This study was funded by the National Institute for Health
Research School for Primary Care Research. AD was supported by a National
Institute for Health Research Senior Research Fellowship during the time of
this research. SK and KJ are part funded by the NIHR through the
Collaborations for Leadership in Applied Health Research and Care for West
Midlands (CLAHRC-WM) programme. The views expressed in this publication
are those of the authors and not necessarily those of the NHS, the National
Institute for Health Research or the Department of Health.
Study sponsor
University of Birmingham acted as sponsor for the study. The writing of the
report and the decision to submit the article for publication rested with the
authors from the University of Birmingham.
Data sharing
Additional data can be obtained from the corresponding author for the
purposes of secondary research.
Author details
1
Primary Care Clinical Sciences, School of Health and Population Sciences,
College of Medical and Dental Sciences, University of Birmingham,
Birmingham B15 2TT, West Midlands. 2Public Health, Epidemiology and
Biostatistics, School of Health and Population Sciences, University of
Birmingham, Birmingham B15 2TT, West Midlands. 3Nuffield Department of
Primary Care Health Sciences, University of Oxford, Radcliffe Observatory
Quarter, Woodstock Road, Oxford OX2 6GG, UK. 4School of Social and
Community Medicine, University of Bristol, Canynge Hall, 39 Whatley Road,
Bristol BS8 2PS, South West England.
Received: 26 January 2015 Accepted: 30 July 2015

References
1. Viswanathan M, Siega-Riz AM, Moos MK, Deierlein A, Mumford S, Knaack J,
et al. Outcomes of maternal weight gain. Evid Rep Technol Assess.
2008;168:1–223.
2. Robinson HE, O’Connell CM, Joseph KS, McLeod NL. Maternal outcomes in
pregnancies complicated by obesity. Obstet Gynecol. 2005;106:1357–64.
3. Kim SY, Dietz PM, England L, Morrow B, Callaghan WM. Trends in
pre-pregnancy obesity in nine states. 1993–2003. Obesity. 2007;15:986–93.
4. Institute for Medicine. Weight gain in pregnancy: re-examining the
guidelines. Washington, DC: The National Academy Press; 2007.
5. Crane JM, White J, Murphy P, Burrage L, Hutchens D. The effect of
gestational weight gain by body mass index on maternal and neonatal
outcomes. J Obstet Gynaecol Can. 2009;31:28–35.
6. Olson CM, Strawderman MS, Hinton PS, Pearson TA. Gestational weight gain
and postpartum behaviors associated with weight change from early
pregnancy to 1 y postpartum. Int J Obes. 2003;27:117–27.
7. Cohen TR, Koski KG. Limiting excess weight gain in healthy pregnant
women: importance of energy intake, physical activity, and adherence to
gestational weight gain guidelines. J of Pregnancy; 2013, Article ID 787032.
http://dx.doi.org/10.1155/2013/787032.
8. Catalano PM, Ehrenberg HM. The short and long term implications of
maternal obesity on the mother and her offspring. BJOG. 2006;113:1126–33.
9. Linne Y, Dye L, Rossner S. Long-term weight development in women: a
15-year follow-up of the effects of pregnancy. Obes Res. 2004;12:1116–78.
10. Melzer RL, Schutz Y. Prepregnancy and pregnancy predictors of obesity.
I J Obesity. 2010;34:S44–52.
11. Siega-Riz AM, Evenson KR, Dole N. Pregnancy-related weight gain–a link to
obesity? Nutr Rev. 2004;52:S105–11.
12. Rooney BL, Schauberger CW. Excess pregnancy weight gain and long-term
obesity: one decade later. Obstet Gynecol. 2002;100:245–52.
13. Gunderson EP, Abrams B, Selvin S. The relative importance of gestational
gain and maternal characteristics associated with the risk of becoming
overweight after pregnancy. I J obesity Relat Metab Disord.
2000;24:1660–998.
14. Oken E, Taveras E, Kleinman KP, Rich-Edwards JW, Gillman MW. Gestational
weight gain and child adiposity at age 3 years. Am J Obstet Gynecol.
2007;196(322):e1–8.

Page 14 of 15

15. Poston L, Harthoorn L, Van Der Beek E. Obesity in pregnancy: implications
for the mother and lifelong health of the child. A consensus statement.
Pediatr Res. 2011;69:175–80.
16. Thangaratinam S, Rogozińska E, Jolly K, Glinkowski S, Roseboom T,
Tomlinson JW, et al. Effects of interventions in pregnancy on maternal
weight and obstetric outcomes: meta-analysis of randomised evidence.
BMJ. 2012;344:e2088.
17. Thorsdottir I, Torfadottir JE, Birgisdottir BE, Geirsson RT. Weight gain in
women of normal weight before pregnancy: complications in
pregnancy or delivery and birth outcome. Obstet Gynecol.
2002;99:799–806.
18. Ramachenderan J, Bradford J, McLean M. Maternal obesity and pregnancy
complications: a review. Aust NZJ Obste Gynaecol. 2008;48:28–235.
19. Olander EK, Atkinson L, Edmunds JK, French DP. The views of pre- and
post-natal women and health professionals regarding gestional weight
gain: an exploratory study. Sex Reprod Healthc. 2011;2:43–8.
20. Tovar A, Chasan-Taber L, Bermudez OI, Hyatt RR, Must A. Knowledge,
attitudes, and beliefs regarding weight gain during pregnancy among
Hispanic women. Matern Child Health J. 2010;14:938–49.
21. Huberty J, Meendering J, Balluff M, Schram S, Roberts S, Mason M. Healthy
weight in young perinatal women: exploring beliefs. Matern Child Health J.
2010;14:918–21.
22. Albright C, Maddock JE, Nigg CR. Physical activity before pregnancy and
following childbirth in a multiethnic sample of healthy women in Hawaii.
Women Health. 2005;42:95–110.
23. Leslie WS, Gibson A, Hankey CR. Prevention and management of excessive
gestational weight gain: a survey of overweight and obese pregnant
women. BMC Pregnancy Childbirth. 2013;13:10.
24. Weir Z, Bush J, Robson SC, McParlin C, Rankin J, Bell R. Physical activity
in pregnancy: a qualitative study of the beliefs of overweight and
obese pregnant women. BMC Pregnancy Childbirth. 2010;10:118.
25. Harrison CL, Teedle HJ, Lombard CB. How effective is self-weighing in the
setting of a lifestyle intervention to reduce gestational weight gain and
postpartum weight retention? Aus NZ J Obs Gyneacol. 2014;54:382–5.
26. Linde JA, Jeffrey RW, French SA, Pronk NP, Boyle RG. Self-weighing in
weight gain prevention and weight loss trials. Ann Behav Med. 2005;30:210.
27. Scott C, Andersen CT, Valdez N, Mardones F, Nohr EA, Poston L, et al. No
global consensus : a cross sectional survey of maternal weight policies. BMC
Pregnancy Childbirth. 2014;14:167.
28. National Institute for Clinical Excellence (NICE). Public Health Guidance 18:
Weight Management Before, During and After Pregnancy: Public Health
Guidance Scope. London: NICE; 2010.
29. National Institute for Clinical Excellence (NICE). Antenatal Care: Routine Care
for Healthy Pregnant Women. London: NICE; 2008.
30. Kanfer FH. Self-monitoring: methodological limitations and clinical
applications. J Consult Clin Applications. 1970;35:148–52.
31. Martlett GA, George WH. Relapse prevention: introduction and overview of
the model. B J Addict. 1984;79:261–73.
32. Burke LE, Wang J, Sevick MA. Self-monitoring in weight loss: a systematic
review. J Am Diet Assoc. 2011;111:92–102.
33. Madigan C, Aveyard P, Jolly K, Denley J, Lewis A, Daley AJ. Regular
self-weighing to promote weight maintenance after intentional weight
loss:a quasi randomised controlled trial. J Public Health. 2014;36:259–67.
34. Sherwood NE, Crain A, Martinson BC, Anderson CP, Hayes MG, Anderson JD,
et al. Enhancing long-term weight loss maintenance: 2 year results from
keep it off randomized controlled trial. Prev Med. 2013;56:171–7.
35. Lawrence T, Aveyard P, Evans O, Cheng KK. A Cluster randomised trial
of smoking cessation in pregnant women comparing interventions
based on the transtheoretical (stages of change) model to standard
care. Tob Control. 2003;12:168–77.
36. Chief Medical Officers of England, Scotland, Wales, and Northern
Ireland. Start Active, Stay Active. A report on physical activity for health
from the four home countries’ Chief Medical Officers. Department of
Health, 2011 Accessed at http://www.dh.gov.uk/en/Publicationsand
statistics/Publications/PublicationsPolicyAndGuidance/DH_128209.
37. Medical Research Council. Developing and evaluating complex
interventions: new guidance. 2008. http://www.mrc.ac.uk/documents/
pdf/complex-interventions-guidance.
38. Markenson G, Freedson PS, Roberts DE, Hosmer D, Chasan-Taber L,
Schmidt MD. Development and validation of a pregnancy physical
activity questionnaire. Med Sci Sports Exerc. 2004;36:1750–60.

Daley et al. BMC Obesity (2015) 2:35

Page 15 of 15

39. Zigmond AS, Snaith RP. The Hospital Anxiety and Depression Scale. Acta
Psychiatr Scand. 1983;67:361–70.
40. Bowling A. Research methods in health, investigating health and health
services, 2nd (ed). Berkshire: Open University Press; 2002.
41. Kinnunen T, Aittasalo M, Koponen P, Ojala K, Mansikkamäki K, Weiderpass E,
et al. Feasibility of a controlled trial aiming to prevent excessive pregnancyrelated weight gain in primary health care. BMC Pregnancy and Childbirth.
2008;8:37.
42. Dodd JM, Turnbull D, McPhee AJ, Deussen AR, Grivell RM, Yelland LN, et al.
Antenatal lifestyle advice for women who are overweight or obese: LIMIT
randomised trial. BMJ. 2014;348:g1285.
43. Office for National Statistics. Annual Mid-year Population Estimates, 2011 and
2012. Office for National Statistics Statistical Bulletin, August 2013. http://
www.ons.gov.uk/ons/rel/pop-estimate/population-estimates-for-uk–englandand-wales–scotland-and-northern-ireland/mid-2011-and-mid-2012/stb—mid2011—mid-2012-uk-population-estimates.html#tab-Key-Points.
44. Brown A, Avery A. Healthy weight management during pregnancy-what
advice and information is being provided. J Hum Nutr Diet. 2012;25:1–10.
45. Richens Y. Tackling Maternal Obesity: suggestions for midwives.
Br J Midwifery. 2008;16(1):14–8.
46. Macleod M, Gregor A, Barnett C, Magee E, Thompson J, Anderson A.
Provision of weight management advice for obese women during
pregnancy: a survey of current practice and midwives' views on future
approaches. Matern Child Nutr. 2013;9:467–72.
47. Phelan S, Phipps MG, Abrams B, Darroch F, Schaffner A, Wing RR.
Randomized trial of a behavioural intervention to prevent excessive
gestational weight gain: the Fit for Delivery Study. Am J Clin Nutr.
2011;93:772–9.
48. Gray-Donald K, Robinson E, Collier A, David K, Renaud L, Rodrigues S.
Intervening to reduce weight gain in pregnancy and gestational diabetes
mellitus in Cree communities: an evaluation. CMAJ. 2000;163:1247–51.
49. Rauh K, Gabriel E, Kerschbaum E, Schuster T, von Kries R, Amann-Gassner U,
et al. Safety and efficacy of a lifestyle intervention for pregnant women to
prevent excessive maternal weight gain: a cluster-randomized controlled
trial. BMC Pregnancy Childbirth. 2013;13:151.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

