
Until recently, midwives and 
obstetricians advised women 
with type 1 diabetes against 

breastfeeding, mainly because of delays 
in lactation and periods of postpartum 
separation. However, improved management 
during pregnancy and better understanding 
of the condition now allows women with 
type 1 diabetes to breastfeed at rates 
similar to those of the general population 
(Ferris et al, 1988; Webster et al, 1995). 
Gagne et al (1992) found that most women 
with type 1 diabetes did not view diabetes 
as a significant factor when making the 
decision on feeding method. The women 
for whom type 1 diabetes was a factor were 
seeking a ‘normal’ childbearing experience, 
which included breastfeeding.

Potential problems of 
breastfeeding with type 1 diabetes
Research has indicated that a large 
percentage of UK women stop 
breastfeeding within the first few weeks 
following delivery because of problems 
associated with poor management (that 
is, poor position and attachment; Hamlyn 
et al, 2002). Only 28 % and 21 % of UK 
mothers are still breastfeeding at 4 and 6 
months, respectively. Moreover, 53 % of 

mothers with babies aged between 2 and 6 
weeks gave ‘insufficient milk’ as the reason 
for ceasing breastfeeding (Hamlyn et al, 
2002).

Delays in milk ‘coming-in’ and suppression 
of the ‘let-down’ reflex – the process of milk 
ejection, stimulated by a neuro-endocrine 
response to suckling (Sadler et al, 1999) 
– have both been related to mothers 
with type 1 diabetes. (Lactogenesis is the 
secretion of copious amounts of milk in 
the first few days after delivery; the feeling 
of fullness in the breast, resulting from this 
process, is often referred to as the milk 
‘coming-in’ [Sadler et al, 1999].)

Such delays confirm beliefs regarding 
insufficient milk – undermining maternal 
confidence – and often result in 
supplementary feeds being offered to the 
baby, particularly if neonatal hypoglycaemia 
occurs (Haninger and Farley, 2001). Despite 
these additional problems, it is thought that 
breastfeeding rates among women with 
type 1 diabetes are comparable to those in 
the general population. Ferris et al (1988) 
found that at 6 weeks postpartum, an equal 
number of women in the two groups were 
breastfeeding, although greater difficulties 
were reported during the first postnatal 
week for the type 1 diabetes group. 
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Introduction
The health benefits of breastfeeding to both mother and child are well 
recognised and several studies show a protective effect of breastfeeding 
against type 1 diabetes in the child (Virtanen et al, 1991; Gerstein, 1994; 
Pettitt et al, 1997). Despite this motivating factor, prevalence of breastfeeding 
among UK women remains low (Hamlyn et al, 2002). For women with 
type 1 diabetes, evidence suggests that optimal glycaemic control during 
pregnancy, labour, delivery and the postnatal period is an essential 
component of successful breastfeeding (Ferris et al, 1988; Neubauer, 1990; 
Neubauer et al, 1993; Ostrom and Ferris, 1993; van Beusekom et al, 1993; 
Hartmann and Cregan, 2001). This article examines the use of continuous 
subcutaneous insulin infusion (CSII) in breastfeeding women with type 1 
diabetes. The experiences of five such women at Liverpool Women’s Hospital 
are described, and the cost-effectiveness of the use of CSII is explored.
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The hormone prolactin is essential for 
milk production. Ostrom and Ferris (1993) 
identified that women with type 1 diabetes 
had lower serum prolactin concentrations 
during the first postnatal week. However, 
early breastfeeding activity, increased 
breastfeeding frequency and good 
glycaemic control were all associated with 
increased prolactin secretion.

Hartmann and Cregan (2001) stated 
that diabetes can either delay or suppress 
lactogenesis II (milk secretion) and can 
thus affect the successful establishment 
of lactation. They also found that women 
with type 1 diabetes took 24 hours longer 
to reach the lactogenesis milk-marker 
(lactose, citrate and total nitrogen) 
concentrations than women without type 
1 diabetes.

Arthur et al (1989) suggest that a delay 
in lactose concentration changes in the 
colostrum of women with type 1 diabetes 
can result in reduced milk volume, as 
lactose draws water into the lactocyte by 
osmosis. This concurs with the findings of 
Neubauer et al (1993), who found that milk 
produced by women with type 1 diabetes 
had significantly lower levels of lactose, 
higher total nitrogen and reduced milk 
volume compared with women without 
type 1 diabetes. Nevertheless, they also 
stated that delayed lactogenesis was 
associated with poor metabolic control 
and that differences in milk composition 
did not prevent women with type 1 
diabetes from breastfeeding.

It has been suggested that lactating 
women require an additional 500 kcal 
per day and that approximately 40–50 g 
of carbohydrate is lost via breast milk 
each day (Department of Health [DoH], 
1991; Thomas, 2001; Reader and Franz, 
2004). For women with type 1 diabetes, 
these losses can frequently result in 
hypoglycaemia (O’Sullivan, 1995; Diabetes 
UK, 2005), disrupting breastfeeding and 
causing distress. Ferris et al (1988) studied 
30 breastfeeding mothers with type 1 
diabetes and found that blood glucose 
levels were significantly lower during the 
exclusive breastfeeding period compared 
with non-breastfeeding women with type 
1 diabetes, despite a higher calorie intake 
reported in the breastfeeding mothers. 

Furthermore, maternal hypoglycaemia 
can increase secretions of epinephrine 
(adrenalin), which inhibits lactogenesis 
and interferes with the ‘let-down’ reflex 
(Walker, 2002).

To prevent such hypoglycaemic episodes, 
women are usually advised to increase their 
intake of carbohydrate, as snacks, either 
before or during a feed (Diabetes UK, 
2005). This requires good organisational 
skills to ensure that snacks are prepared 
in advance, enabling them to be consumed 
when needed. For many women, this can 
prove to be too demanding, especially 
considering that during the first few 
post-natal weeks babies feed frequently 
during the night, when prolactin levels 
are highest (Walker, 2002). Moreover, 
attempts to provide extra snacks during 
hospital admissions, particularly during 
the night, are, in the authors’ experience, 
often futile.

Conversely, other studies have shown 
marked hyperglycaemia in breastfeeding 
women with type 1 diabetes. Murtaugh 
et al (1998) found high postprandial 
blood glucose levels and increasing HbA1c 
values at 6 weeks postpartum, reflecting 
poor stability of diabetes. Van Beusekom 
et al (1993) found that the macro- and 
micronutrient content of breast milk was 
normal in women with tightly controlled 
type 1 diabetes (mean HbA1c, 5.2 %), 
whereas nutritional abnormalities have 
been reported in milk from mothers with 
moderate or poor control (Plagemann et 
al, 2002; Neubauer, 1990).

Breastfeeding mothers with type 
1 diabetes are also more likely to be 
diagnosed with mastitis (Ferris et al 1988; 
Gagne et al 1992); this may further deter 
them from successful breastfeeding.

Overall, the evidence suggests that 
optimal glycaemic control during pregnancy, 
labour, delivery and the postnatal period 
is an essential component of successful 
breastfeeding (Ferris et al, 1988; Neubauer, 
1990; Neubauer et al, 1993; Ostrom and 
Ferris, 1993; van Beusekom et al, 1993; 
Hartmann and Cregan, 2001). Other 
important factors include: 
● minimising postpartum separation of 

mother and baby (Haninger and Farley, 
2001)
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● avoiding supplementary feeds (unless 
medically indicated; Haninger and 
Farley, 2001)

● early breastfeeding activity or 
stimulation (including breast milk 
expression during periods of separation; 
Ferris et al, 1988; Fagen, 1998)

● increased breastfeeding frequency 
(Neubauer, 1990; Ostrom and Ferris, 
1993)

● mastitis monitoring and breast care 
(Ferris et al, 1988; Neubauer, 1990; 
Fagen, 1998)

● adequate maternal calories or maternal 
diet (Ferris et al, 1988; Neubauer, 
1990; Fagen, 1998; Reader and Franz, 
2004)

● appropriate counselling or support 
(Gagne et al, 1992; Ferris et al, 1993; 
Fagen, 1998)

● strategies for dealing with initial 
problems (Gagne et al, 1992).

CSII and improved 
control of diabetes

Recent studies have indicated that 
continuous subcutaneous insulin infusion 
(CSII) can improve control of diabetes as 
indicated by improved HbA1c values and 
less hypoglycaemia. Pickup et al (2005) 
found a mean reduction of 1.4 % (range, 
0.4–2.7 %) in HbA1c following 6 months 
on CSII and a fall in the number of 
hypoglycaemic episodes, even though 
individuals previously suffered frequent, 
unpredictable and disabling episodes on 
traditional therapy. In another study, 
Pickup et al (2002) found lower mean 
blood glucose concentrations (–1.0 mmol/
l) and lower mean HbA1c (–0.51 %) in 
people receiving CSII. It was further noted 
that the improved glycaemic control was 
achieved with 14 % less insulin.

This concurs with Boland et al (1999), 
who found that HbA1c among CSII-treated 
adolescents was significantly lower at 
6 and 12 months, with mean values of 
7.7 % and 7.5 % , respectively. Despite 
the lower HbA1c in this group, severe 
hypoglycaemic events were reduced by up 
to 50 %. Moreover, this study found that 
adolescents using CSII deemed coping 
with diabetes to be less demanding than 
adolescents using traditional therapy.

Bode et al (1996) found a distinct and 
persistent reduction in the incidence of 
severe hypoglycaemia with CSII, with a 
fall from 138 events to 22 events in the 
first year; 26, 39 and 36 events were 
reported in the second, third and fourth 
years, respectively.

There is also evidence that CSII 
improves control of diabetes during 
pregnancy. Consequently, insulin pumps 
are recommended for use in pregnancy 
by the National Institute for Health and 
Clinical Excellence (NICE; formerly the 
National Institute for Clinical Excellence) 
if needed (NICE, 2003):

‘The additional tighter and more 
flexible control of blood glucose and 
avoidance of hypoglycaemia afforded 
by CSII therapy might be required.’

However, NICE (2003) goes on to say:

‘Many such women would eventually 
return to [multiple daily injection] 
therapy after their pregnancy 
and postpartum period.’

Gottlieb et al (2002) stated that 
CSII in pregnancy promotes lifestyle 
flexibility and may reduce the incidence 
of hypoglycaemia. Coustan et al (1986) 
found that excellent metabolic control 
was achieved with CSII in pregnancy. 
Furthermore, Morrison et al (2005) found 
that women using CSII could be taught to 
self-manage glycaemic control throughout 
the intrapartum period, avoiding the need 
for intravenous infusion. However, in the 
authors’ opinion many centres in the UK 
only receive funding for insulin pumps 
to be used during pregnancy, resulting 
in the withdrawal of CSII immediately 
after birth.

Breastfeeding and CSII
At Liverpool Women’s Hospital, five 
women have attempted breastfeeding 
alongside CSII. Despite these small 
numbers, the lessons learnt from their 
experiences are worth noting, as very 
little practical information regarding 
breastfeeding and CSII is currently 
available.
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Three of the women commenced CSII 
while pregnant, with a mean gestation of 
13 weeks (range, 9–19 weeks). Therefore, 
these individuals did not have an ‘established’ 
basal rate that they could return to post-
delivery. A practice adopted arbitrarily by 
many centres suggests that pre-delivery 
basal rate should be reduced by 50 % 
post-delivery. However, the experience 
at the hospital has been that this is often 
too aggressive. For example, one woman 
required a basal rate of 20.5 units per day 
at 36 weeks of gestation, whereas following 
delivery at 37 weeks she only required 2.4 
units for the first 24 hours (0.1 unit per 
hour) to maintain glycaemic control. This 
‘honeymoon’ phase, where little or no 
insulin is required, is a result of hormone 
depletion following delivery of the placenta 
and usually lasts for several hours (Fagen, 
1998). With traditional therapy, this 
individual would have been continuously 
hypoglycaemic, seriously impairing her 
ability to breastfeed.

Frequent blood glucose monitoring 
during this time is essential to achieve 
a new balance between food intake and 
insulin dosage. Increased insulin sensitivity 
post-delivery must be considered, as insulin 
demands (including correction dose and 
insulin-to-carbohydrate ratio) may vary 
dramatically. 

Strategies employed at the hospital to 
manage breastfeeding with CSII include:
● use of a conservative basal rate
● further reducing the post-delivery basal 

insulin rate by 20 %
● testing blood and correcting any low 

blood glucose levels prior to feeding.
Some of the breastfeeding women 

experienced hypoglycaemia initially in a 
minor form, despite the strategies outlined 
above, but the following interventions 
corrected this:
● encouraging additional carbohydrate 

snacks prior to or during breastfeeding
● reducing the carbohydrate-to-insulin 

ratio for an insulin bolus given with these 
extra snacks (that is, 1 unit : 20 g instead 
of 1 unit : 10 g.
Two women continued to have persistent 

hypoglycaemic episodes, despite receiving 
the above advice, but it became apparent 
that they were determined to lose weight 

quickly following their pregnancy and were 
avoiding additional snacks as a result. 
One was also exercising regularly, after 
the morning feed, without any additional 
carbohydrate intake. Both women had 
expressed a desire to limit weight gain 
during their pregnancy, despite having 
normal pre-pregnancy body mass index.

The inclusion of additional snacks is 
recommended to meet the increased 
energy requirements of lactation, and CSII 
should allow more flexibility regarding 
the timing and nature of these snacks 
in the diet. For example, women could 
include snacks during the day, when it is 
more convenient to prepare them, despite 
increased breastfeeding activity being 
during the night. Reducing the basal insulin 
rate further overnight may be sufficient to 
prevent nocturnal hypoglycaemia in these 
circumstances.

Currently, all women with type 1 diabetes 
opting to breastfeed at the hospital are 
provided with written guidelines, outlining 
recommendations on balancing diet and 
insulin requirements and indicating how 
they can access additional support if 
needed.

Changes in body weight and control 
of diabetes, as indicated by HbA1c, were 
unremarkable in all five breastfeeding 
women. Mean body mass index was 
25.5 kg/m2 (range, 22–34 kg/m2) and 
mean HbA1c was 7.0 % (range, 6.1–7.7 %), 
indicating good glycaemic control. 

Is CSII a cost-effective way 
of managing lactation?

It is estimated that if 1 % of people 
with type 1 diabetes used CSII, the 
cost to the National Health Service 
(NHS) in England and Wales would be 
approximately £3.5 million (Colquitt et al, 
2004). Nevertheless, research indicates 
that CSII is a cost-effective method of 
managing hypoglycaemia, considering the 
cost of admitting and treating multiple 
hypoglycaemic episodes on traditional 
therapy every year (Scuffham and Carr, 
2003). Furthermore, Roze et al (2005) 
found that CSII was associated with an 
improvement in mean quality-adjusted life 
expectancy, owing to reduced incidence of 
diabetes complications.
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No such studies regarding CSII and 
lactating women exist. However, there 
are many studies highlighting the significant 
cost to the NHS of not breastfeeding, 
suggesting that successful breastfeeding 
could be a very cost-effective method of 
reducing NHS expenditure. For example, 
it is estimated that £35 million is spent on 
treating formula-fed babies with gastro-
enteritis per year, and that for each 1 % 
rise in breastfeeding rate at 13 weeks, 
the NHS would save £500 000 from 
reduced incidence of gastro-enteritis alone 
(DoH, 1995).

In the USA, it is predicted that a 
minimum of $3.6 billion could be saved if 
breastfeeding rates increased from present 
levels (64 % at initiation; 29 % at 6 months) 
to recommended levels (75 % at initiation; 
50 % at 6 months). These figures are based 
on reduced incidence of otitis media, gastro-
enteritis and necrotising enterocolitis only 
(Weimer, 2001).

It could therefore be argued that CSII has 
the potential to save the NHS money by 
facilitating successful breastfeeding among 
women with type 1 diabetes, who may 
otherwise struggle and eventually cease 
breastfeeding using traditional therapy.

Conclusion
In the authors’ opinion, breastfeeding is 
the best way to feed babies and should 
be encouraged among women with type 1 
diabetes as it is in the general population. 
Health professionals need to be aware that 
mothers with type 1 diabetes potentially 
have more difficulties in successfully 
establishing lactation and need appropriate 
advice and support to minimise these 
difficulties.

Research indicates that optimum control 
of diabetes (including the avoidance of 
hypoglycaemia), enhances milk production 
and quality and boosts maternal confidence. 
Studies also suggest that CSII can be a 
useful tool in improving control of diabetes, 
as indicated by lower HbA1c levels and 
reduced frequency of hypoglycaemia. 
Therefore, it is proposed that CSII may 
assist in minimising difficulties associated 
with diabetes and lactation and so aid 
mothers with type 1 diabetes to have a 
more ‘normal’ breastfeeding experience. ■
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● Women with type 1 diabetes should 
be given additional information and 
support to reduce potential difficulties 
and enable them to breastfeed 
successfully.

● The authors of this paper propose 
that the National Institute for Health 
and Clinical Excellence should review 
its recommendations regarding 
continuous subcutaneous insulin 
infusion (CSII) in pregnancy with 
the intention of extending its use to 
include lactation.

● More research is required looking at 
breastfeeding and diabetes in general 
and regarding CSII in particular.
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‘Studies […] suggest that 
CSII can be a useful tool 

in improving control of 
diabetes, as indicated by 

lower HbA1c levels and 
reduced frequency of 

hypoglycaemia.’

‘It could […] be argued 
that CSII has the potential 
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by facilitating successful 

breastfeeding among 
women with type 1 diabetes, 

who may otherwise 
struggle and eventually 

cease breastfeeding using 
traditional therapy.’
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