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Since 1980, the incidence of preterm birth has increased in the United States. The health
importance of human milk is well-known. However, mothers of preterm infants are often
concerned that they may not produce enough milk for their infants who are frequently too
immature to breastfeed. The herb fenugreek (Trigonella foenum-graecum) is purported to be
an effective galactagogue. This double-blind placebo-controlled study sought to determine if
fenugreek increased breast milk volume and prolactin (PRL) levels in mothers of preterm infants.
The sample included 26 mothers of infants less than 31 weeks gestation. Commencing on the
fifth postpartum day, each mother consumed 3 capsules of fenugreek (or placebo), 3 times per
day for 21 days. Data analysis revealed no statistical difference between the mothers receiving
fenugreek or those receiving placebo in terms of milk volume or PRL. No adverse effects were
noted in the mothers or infants.
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The incidence of preterm birth has increased by 36%
since the 1980s. More than 540,000 premature infants
are born each year in the U.S. (National Center for
Health Statistics, 2013). Preterm birth is the leading
cause of death in newborns and those who survive often
face health challenges (March of Dimes, 2011). The
importance of human milk for preterm infants is wellknown. Breastfed infants have improved enteral feeding
tolerance, protection from nosocomial infections, and
necrotizing enterocolitis (NEC) when compared with
formula-fed infants (Schanler, 2001). According to the
American Academy of Pediatrics (AAP; 2005):
Preterm infants receive significant benefits from
breast milk such as a decrease in the incidence
and/or severity of infectious diseases, reduced postneonatal infant mortality rates, decreased rates of
sudden infant death syndrome in the first year of
life, type 1 and 2 diabetes, lymphoma, leukemia,
Hodgkin disease, obesity, hypercholesterolemia and
asthma, as well as slightly enhanced performance
on cognitive development. (pp. 496–497)

Fenugreek
Herbs and medicinal plant, such as fenugreek (Trigonella
foenum-graecum), have been used since ancient times
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(National Institutes of Health, 2012). Hippocrates
considered it a “soothing herb.” Fenugreek is a Greek
hayseed originating in the Mediterranean, Southern
Europe, and Western Asia (Altuntas, Ozgoz, & Taser,
2005). The aromatic clover-like herb has foliage that grows
to 50 cm in height. The pods, containing 5–20 seeds, form
as the plant matures. The plant is harvested whole and sundried. The pods are then threshed, and the seeds are used
whole or ground. Fenugreek seeds contain 50% fiber (30%
soluble fiber and 20% insoluble fiber; Basch, Ulbricht,
Kuo, Szapary, & Smith, 2003). One hundred grams of
fenugreek contains 26.2 g of protein, 5.8 g of fat, 44.1 g
of carbohydrate, and 333 Kcal (Nutritive Value of Indian
Spices, 2011). Fenugreek is a natural source of iron, silicon,
sodium, and thiamine (Encyclopedia of Spices, 2008).
Fenugreek has been used medicinally as a poultice for skin
problems and as a tea for relief of gastrointestinal upset.
Women around the world consume fenugreek seeds to
facilitate lactation during the postpartum period (National
Institutes of Health, 2012; National Library of Medicine’s
LactMed Database, 2012). Although the exact mechanism
for how fenugreek may work is not fully understood, the
seed contains hormone precursors that may increase milk
production. Its steroidal sapogenins (diosgenin, yamogenin,
gitogenin, tigogenin, and neotigogen) and mucilaginous
fiber are thought to account for many of the beneficial effects
of fenugreek (Drug Information Online, 2013). It is believed
that fenugreek stimulates sweat production. Because breasts
are modified sweat glands, one hypothesis is that this is how
fenugreek increases milk production (Jensen, 2012).
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Fenugreek and Breastfeeding

Procedure/Data Collection Process

The literature of fenugreek use during lactation contains
only a few anecdotal reports of fenugreek use during
lactation. A nonblinded, anecdotal study of 1,200 women
breastfeeding term infants found that nearly all of
those who took fenugreek reported an increase in milk
production within 24–72 hours after beginning the herb
along with using an electric breast pump (K. Huggins,
personal communication, July 1, 2013). These mothers
noted that fenugreek could be discontinued once milk
production was stimulated to an appropriate level. No
negative side effects in these mothers or infants were
reported. Huggins has found fenugreek to be a potent
stimulator of breast milk production that appears safe
for the mother and baby. However, this study was not
reported in the literature. And there have been no
studies with mothers of preterm infants, a population
that is often concerned about producing enough milk
(Hillervik-Lindquest, Hofvander, & Sjölin, 1991).

Ethics approval to conduct this study was obtained
from the institutional review board at the hospital.
All data were stored in a locked file in the LC’s office.
All personal identifiers were removed and a code number
was assigned to every participant.

In summary, the benefits of breastfeeding are wellestablished, especially for preterm infants. To date, there
are no current published studies examining fenugreek’s
effect on breast milk volumes or PRL levels in mothers of
preterm infants. Therefore, the purpose of this study was
to determine if fenugreek increased breast milk volumes
and PRL levels in mothers of preterm infants.

Fenugreek

Methods
Sample
For this study, a convenience sample of 26 mothers of
preterm infants 31 weeks or less gestation was recruited at
a Midwestern urban medical center. A multidisciplinary
team consisting of a lactation consultant (LC), pediatric
registered nurse (RN), pediatrician, neonatologist,
obstetrician, neonatal nurse practitioner, pharmacist,
laboratory supervisor, and statistician discussed and
designed the study. The LC and pediatric RN served
as coinvestigators of the study, and completed all
recruitment, data collection, and data management.
Inclusion criteria consisted of mothers (a) of infants born
31 weeks or less gestation because these infants would not
be breastfeeding, (b) 18 years of age or older, (c) able to
speak and write English, (d) who began pumping breast
milk within 12 hours of delivery, (e) who had access to a
telephone, and (f) who were able to visit their hospitalized
infant daily. Exclusion criteria included a history of
(a) infertility, (b) lack of prenatal breast growth, (c) breast
surgery (excluding breast augmentation), (d) smoking,
(e) allergy to chickpeas or peanuts, (f) endocrine problems
including diabetes or thyroid disorders, and (g) taking
steroids for any diagnosis other than preterm labor.
160

The coinvestigators reviewed charts daily for mothers
who met the inclusion criteria. The first contact was
made at the Level II neonatal intensive care unit (NICU)
within 4 days postdelivery. Each mother was interviewed
to determine final eligibility. At that time, a thorough
overview of the study including potential risks to mother
and preterm infant, voluntary nature of participation,
and the right to withdraw at any time was discussed with
each mother. If the mother agreed to participate, the
consent form was reviewed, signed, and a copy is left with
the mother. Next, the mother was given a demographic
questionnaire to complete.

All mothers were provided with verbal and written
information about fenugreek. Fenugreek (or placebo
made of starch) was provided by one consistent,
independent pharmacy. A pharmacist randomized
whether the fenugreek or placebo was to be administered
to the mother using a double-blind procedure, thus
the coinvestigators were blind to randomization. Each
mother was instructed to take three capsules of 575 mg
of fenugreek (or placebo) by mouth three times a day for
21 days, starting after the first PRL level was drawn on
the fifth postpartum day.

Breast Pumping
A coinvestigator taught the mother the correct usage of the
electric breast pump (Lactina®) with a double collection kit,
using a comfortable suction setting. The cycling frequency
was kept constant at the medium setting. Each mother was
instructed to pump 8–10 times a day for 21 days.

Prolactin (PRL) Levels
Mothers were instructed to have three PRL levels drawn at
9:45 am every 5–7 days during the 21-day period. Mothers
were instructed to pump before the lab draw. Each serum
sample was transported to an independent laboratory for
testing. The coinvestigators received and recorded the
PRL levels according to participant code number.

Logbook
All mothers were instructed to record by hand study
information in a logbook over the 21-day period. The
logbook included daily recordings of frequency and
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time spent (in minutes) pumping, volume of breast milk
expressed, time spent in skin-to-skin contact (kangaroo
care) with their preterm infant, and any side effects or
illnesses the mother experienced.

only 44% (n 5 26) completed the study. Reasons for
not completing the study included missing PRL levels,
failure to return the logbook, or transfer of their infant
to another healthcare facility.

Perceived Stress/Sleep/Energy/Calmness Scale

Maternal and Infant Characteristics

The birth of a preterm infant can be highly distressing
experience. Psychological distress can be exhibited as
perceived stress, inability to sleep, and lack of energy (Hill,
Aldag, Chatterton, & Zinaman, 2005b). To examine
psychological distress and its possible effect on milk
production, each mother was instructed to record every
evening the amount of stress, sleep, energy, and calmness
they experienced that day using the Perceived Stress/Sleep/
Energy/Calmness Scale. (Permission for use was granted
by Pamela D. Hill.) Mothers rated their daily stress, sleep,
energy, and calmness on a scale of 0 (lowest) to 10 (highest).

Demographic information for mothers and infants is
presented in Table 1. As noted, a higher percentage of
mothers taking the fenugreek had prior pregnancies
but not all had prior breastfeeding experience. The
average age of mothers in the fenugreek group was
younger than those receiving the placebo. The mothers
in the experimental group also had higher household
incomes (57% earned more than $50,000) and 92%
were White.

Infant Data Sheet
An infant data sheet was placed in the medical charts of
each preterm infant whose mothers were participating
in this study. A NICU nurse practitioner, along with
the NICU nursing staff, closely monitored all infants
in the study for any untoward symptoms or negative
side effects that may have been related to the fenugreek.
On this daily flowsheet, nurses recorded any (a) change
in infant’s health, (b) emesis, (c) increase in enteral
feeding residuals, (d) abdominal distention, (e) increase
in number of apnea/bradycardia spells, (f) loose stools
or constipation, (g) change in odor of bodily fluids,
(h) rash, or (i) other signs or symptoms.

Data Analysis
Data analysis was performed using t tests and Pearson’s
correlation on mothers who continued to pump the
full 21 days, and that were in compliance with the
established study protocol. Analysis of variance was used
to compare breast milk volume before and after the use
of fenugreek as well as the time of day the breast milk
volumes increased. The number of pumpings per day,
volume of milk pumped, and PRL levels were compared
to the mothers receiving fenugreek versus the mothers
receiving placebo. Analysis of the effects of multipara
versus primiparous were noted and compared with the
amount of milk pumped and PRL levels.

Results
Sample
A convenience sample of 58 mothers met the inclusion
criteria and was invited to participate in the study.
Although all 58 mothers consented to participate,

Table 1. Maternal and Infant Characteristics
of the Sample
Variable

Experimental
Group
N 5 14

Placebo
Group
N 5 12

Mother:
Age (years)/(SD)
 Education
(years)/(SD)

25.79 (1 3.98) 27.42 (6 5.79)
14.93 (6 1.77) 13.92 (6 1.16)

 Income $$50,000 8/14 (57%)

6/12 (50%)

Ethnicity/race
  White
13 (92%)
(non-Hispanic)

10 (83%)

  Black (African
American)

0

1

   Hispanic

1

1

11/14 (79%)

8/12 (67%)

2/14 (14%)

3/12 (25%)

   Vaginal

10

3

   Cesarean

4

9

7

4

      male

7

8

 Age (weeks)/(SD)

27.96 (6 2.30) 28.07 (6 1.85)

 Birth weight
(grams)/(SD)

1,169 (6 388)

Prior pregnancy
 Prior
breastfeeding
Type of delivery

Infant:
Gender: female

1,222 (6 284)
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Table 2. Tests for the Difference in Milk Volume
Day

Group

Total Volume/SD

Day 5

Experimental

345 (6 198)

Placebo

391 (6 282)

Experimental

514 (6 351)

169 (6 174)

Placebo

577 (6 400)

186 (6 205)

Experimental

568 (6 419)

55 (6 102)

Placebo

622 (6 400)

44 (6 137)

Day 10
Day 15

p Value

Change in Volume/SD

p Value

.645
.811
.831

p , .05 (p values of less than .05 would have supported any statistical difference).

Difference in Milk Volume
Milk volume totals for Days 5, 10, and 15 are presented
in Table 2. The t tests were conducted and the results
revealed no statistically significant differences between
the average milk volume produced by the fenugreek and
placebo groups for any of the three study days.

Difference in PRL Levels
As presented in Table 3, PRL levels were drawn on Days
5, 10, and 15. Two sample t tests revealed no statistically
significant difference between the average PRL levels
of the mothers receiving fenugreek and the mothers
receiving placebo for any of the 3 days. There was no
evidence that fenugreek affected the PRL levels for this
sample of mothers.

measures. This was unexpected because mothers of
preterm infants often appear anxious in the first few days;
and as their infant improves, the stress level decreases
(Gennaro, York, & Brooten, 1990). A baby suckling at
the breast decreases maternal cortisol levels in response
to stress (Heinrichs et al., 2001). Breast pumping, likely,
does not provide the same maternal stress reduction
as a breastfeeding infant, so milk production may
be reduced.

Infant Data
There was no change in the health status and no negative
side effects in any of the preterm infants of mothers
enrolled in this study.

Discussion

Perceived Stress, Sleep, Energy, and Calmness

Milk Volume

None of the four emotion variables had a statistically
significant relationship with milk volume. On Day 5,
mothers who received fenugreek reported more sleep
and energy, as well as less stress in the first 5 days. After
Day 5, the results for the mothers receiving fenugreek
and those receiving placebo were similar on all four

The purpose of this study was to determine the effect
of fenugreek on breast milk volumes and PRL levels
in mothers of preterm infants. Although a significant
increase in milk volume was not seen in the mothers
receiving fenugreek, the exact dose of fenugreek needed
by mothers to achieve a desired milk volume remains

Table 3. Tests for the Difference in Prolactin Level
Day

Group

Prolactin/SD

p Value

Day 5

Experimental

131.0 (6 128)

.557

Placebo

108.9 (6 43.8)

Experimental

97.5 (6 93.4)

233.2 (6 52.6)

Placebo

118.5 (675.1)

9.5 (6 73.4)

Experimental

65.2 (6 67.5)

232.0 (6 106)

Placebo

84.9 (6 86.1)

228.0 (6 116)

Day 10
Day 15

Change in Volume/SD

p Value

.109
.917

p , .05 (p values of less than .05 would have supported any statistical difference).
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unclear. A commonly recommended dose is three
capsules (600 mg) three times a day, which usually results
in sweat and urine smelling like maple syrup (Hale, 2008).
Anecdotally, K. Huggins (personal communication,
July 1, 2013) reported that mothers noted an increase in
milk production within 24–72 hours.

Prolactin Levels
There was no significant increase in PRL levels in the
mothers receiving fenugreek. PRL levels rise during
pregnancy, from about 10 ng/ml in the nonpregnant
state, to approximately 200–400 ng/ml at term.
Baseline levels do not drop back to prepregnancy levels
in lactating women, but average about 100 ng/ml at
3 months and 50 ng/ml at 6 months (Walker, 2006).
Because the highest concentration of PRL is at night and
early morning, when the time between breastfeeding
is the longest (Cregan, Mitoulas, & Harmann, 2002),
we chose to have the PRL levels drawn after a morning
pumping. Zinaman, Hughes, Queenan, Labbok, and
Albertson (1992) concluded the PRL levels are higher
when mothers used a double-pumping system. Mothers
in this study continued to double-pump for the 21 days
they were enrolled. It is well-accepted that an increase
in emptying the breast brings about an increase in the
rate of milk synthesis over a period of days. Study results
showed no difference in milk volume produced by the
fenugreek or placebo groups per week.

Frequency of Pumping
Although instructed to pump 8–10 times in 24 hours
during the 21 days of study participation, results showed
that mothers pumped on average of 5–7 times per
24 hours. The average milk output for postpartum Days
6 and 7 predicts milk adequacy at 6 weeks postpartum,
which reinforces the value of initiating pumping within
6 hours following birth (Hill et al., 2005a). Therefore,
it is crucial to teach new mothers that an increase in
emptying brings about an increase in the rate of milk
synthesis over a period of days. Conversely, decreased
emptying brings about a reduction in milk synthesis
(Neville, 1999). For this reason, mothers must be
instructed about the use of a quality double breast pump
to initiate and maintain adequate milk supply. New
breast pump technologies could impact future studies.
Differences in pumping technology, techniques, and
instructions can confound milk production studies.
Evidence suggests that combining manual expression
with electric pumping increases milk production in
mothers of preterm infants, along with increasing the
caloric content of the milk (Morton et al., 2009; Morton
et al., 2012).

Recommendations for Future Research
Future studies of the effect of fenugreek on breast milk
volumes and PRL levels in mothers of preterm infants
must include a larger, more diverse sample. A closer
evaluation of lactating primiparous versus multiparous
mothers is needed to assess if PRL receptors impact overall
milk volumes. The onset of pumping before 6 hours is
recommended versus 12 hours postdelivery, along with
assuring 8–12 pumpings per day. Further evaluation of the
effect of prenatal betamethasone on lactation is also needed.
A diet history evaluating caloric intake before and
during the study period might shed some light on why,
in some regions of the world, fenugreek is reported to
be effective in increasing milk volumes. Lastly, a closer
examination of mothers’ perceived stress, sleep, energy,
and calmness is needed along with the involvement of
the family, the healthcare team, and the community to
nurture these mothers to ensure successful initiation
and continuation of lactation.

Conclusion
The importance of human milk for preterm infants is wellrecognized. The purpose of this study was to examine the
use of fenugreek with breastfeeding mothers of preterm
infants and its effect on milk volume and PRL levels.
Fenugreek is one of the most common herbs mothers
use in an effort to increase milk volume. However, there
is a paucity of research determining its efficacy and
safety. Although there was not a significant difference
in breast milk volumes and PRL levels in mothers who
received fenugreek versus those who received a placebo,
no change in health status or negative side effects were
observed in either the mothers or preterm infants.
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Strategies to Prevent Obesity and Other Chronic Diseases
The CDC Guide to Strategies to Support Breastfeeding Mothers and Babies was recently uploaded to the website
of the U.S. Centers for Disease Control and Prevention. The document is an update of the 2005 The CDC
Guide to Breastfeeding Interventions. The Guide provides research evidence supporting the effectiveness of
various interventions to support breastfeeding incidence and duration, along with examples of projects
and lists of supporting resources. It is designed to help breastfeeding advocates choose the best strategies to
impact change in hospitals and birth centers, worksites, and communities. The new Guide can be accessed
at http://www.cdc.gov/breastfeeding/resources/guide.htm.
Source: ILCA
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