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REVIEW

Impact of micronized progesterone on body weight, body mass index, and
glucose metabolism: a systematic review

A. Coquoza, C. Gruetterb and P. Stutea

aDepartment of Obstetrics and Gynecology, University of Bern, Bern, Switzerland; bDepartment of Internal Medicine, B€urgerspital Solothurn,
Solothurn, Switzerland

ABSTRACT
In women, body weight increases with age. Often menopausal hormone therapy (MHT) is blamed
for enhancing this effect. In recent years, the debate on bioidentical MHT including micronized
progesterone (MP) has increased. Among others, the question has been raised of whether MHT
containing MP has an impact on body weight and glucose metabolism. Based on a systematic lit-
erature review on the impact of MHT containing MP on body weight, body mass index (BMI), and
glucose metabolism, the following conclusions can be drawn: estrogens combined with MP (1)
either do not change or reduce body weight in normal weight postmenopausal women, (2) do
not change BMI in normal and overweight postmenopausal women, (3) do not change or
improve fasting serum glucose levels in (non-)diabetic postmenopausal women, (4) do not
change or improve fasting serum insulin levels in (non-)diabetic postmenopausal women, and (5)
do not have an impact on serum glycated hemoglobin in postmenopausal diabetic women. This
beneficial effect is probably mostly due to the estrogen MHT component.
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Introduction

The steroid hormone progesterone plays a key role in
female reproduction1. For therapeutic reasons, micronized pro-
gesterone (MP) can be used, for example, for endometrial pro-
tection when estrogens are applied in menopausal women
with an intact uterus2. Many women gain weight while ageing
and during menopause3. They are also afraid that menopausal
hormone therapy (MHT) may even accelerate this process
although the opposite has been found to be true4. The aim of
this systematic literature review was to assess the impact of
estrogens combined with MP on body weight, body mass
index (BMI), and glucose metabolism.

Materials and methods

In May 2017, a systematic literature search was performed
using the database Medline (PubMed). To be included, the
study population had to be exposed to MP. The trials’ out-
comes had to include body weight, BMI, serum insulin, glu-
cose, glycated hemoglobin (HbA1c), Homeostasis Model
Assessment of Insulin Resistance (HOMA-IR), or the quantitative
insulin sensitivity index (QUICKI). All clinical trials published in
English, French, and German were included. We applied a
study duration restriction of at least 3 months and a sample
size restriction of at least 20 women. All women had to be
postmenopausal. In a first step, the database was searched by
combining the term ‘micronized progesterone’ and many
keywords and Mesh terms including ‘body weight’, ‘BMI’,

‘body composition’, ‘glucose’, ‘insulin’, ‘HbA1c’, and ‘HOMA’.
The terms were always combined with the logical connective
‘AND’. All titles and abstracts were screened and suitable
publications were read in full length. To make sure no relevant
studies were left out, related citations and important referen-
ces to the subject were included if they matched the inclusion
criteria. Estrogen dosages were classified as high dose, stand-
ard dose, low dose, and ultralow dose according to the defini-
tion of the International Menopause Society5 (Figure 1).

Results

The systematic literature search yielded 612 hits in total.
Thereof, 18 studies fulfilled the inclusion criteria and were
included in the review6–23 (Table 1). The five largest studies
and their outcomes are presented in Figures 2 and 3, respec-
tively. The sample size ranged from 20 to 875 women being
postmenopausal in all studies. Treatment duration ranged
from 3 months to 3 years.

The impact of micronized progesterone on body weight

The impact of MP combined with estrogens on body weight
was assessed in 10 studies6–8,10,11,13,14,19,20,23. Of those, three
studies reported a significant impact on body weight8,10,11

while seven did not6,7,13,14,19,20,23. The studies showing an
impact on body weight were either prospective cohort stud-
ies8,11 or a randomized placebo-controlled trial (PC-RCT)10,
comprising 2611 to 84710 postmenopausal women. Study
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duration ranged from 1 year11 to 3 years8,10. MHT contained
either oral10 or transdermal8,11 estrogens at standard dose.
MP was combined either sequentially10 or continuously8,11.
The route of application was either oral at 200mg/day10,
vaginal at 100mg/day every other day8, or 45mg/day twice
a week11. One study used oral medroxyprogesterone acetate
(MPA) either sequentially or continuously as a comparator to
MP10. At study baseline, the mean body weight was within
the normal range8,10,11.

In the first study, body weight was significantly decreased
after 36months of treatment (�0.6 kg)8. Similarly, in the sec-
ond study, body weight was significantly decreased after 6
months (�0.7 kg) and slightly decreased further afterward
(�0.8 kg after 9 months)11. Within the PC-RCT, MP containing
combined MHT was compared to MPA containing combined
MHT and placebo10. Body weight gain in the active treat-
ment arms ranged from 0.7 kg (unopposed estrogen therapy
with conjugated equine estrogen (CEE)) to 1.3 kg (CEE com-
bined with either MPA or MP) after 3 years of treatment
without displaying a significant intergroup difference. In con-
trast, women receiving placebo gained more weight during
the follow-up, although the effect was small (1 kg across 3
years) (p¼ 0.006 placebo vs. MHT).

The studies showing no impact on body weight were either
a prospective observational cohort study23, randomized head-
to-head trials6,19, or PC-RCTs7,14,20 including one cross-over
randomized trial13. Cohort sizes ranged from 2514 to 87520

postmenopausal women. Study duration was from 3 months6

to 3 years20. MHT contained either oral13,19,20,23, intranasal6,13,
or transdermal6,7,13,14 estrogens at a standard dose6,14,19,20,23 or
high dose7. MP was combined sequentially6,7,13,14,19,20,23. The
route of application was either oral at 100mg/day19 or
200mg/day7,14,19,20, or vaginal at 200mg/day6,13,23. At study

baseline, mean body weight was within the normal
range6,7,13,14,19,20,23. One study used oral MPA either sequen-
tially or continuously as a comparator to MP20.

The impact of micronized progesterone on BMI

The impact of MP combined with estrogens on BMI was
assessed in seven studies6,9,12,13,15,21,22. At study baseline,
mean BMI was below 30 kg/m2 6,9,12,13,15,21,22. None of them
reported a significant change in BMI.

In detail, studies assessing BMI change were either a pro-
spective observational cohort study15 or randomized head-
to-head trials6,9,12,13,21,22 including cross-over randomized tri-
als13,21,22. Sample sizes ranged from 2121 to 866,13 postmeno-
pausal women. Study duration was from 3 months6 to 3
years15. MHT contained either oral13,21,22, transder-
mal6,9,12,13,15,21, or nasal6,13,22 estrogens at a standard
dose6,9,12,13,21,22, low dose13,22, or ultralow dose15. MP was
combined either sequentially6,9,12,13,21,22 or continuously15.
The route of application was either oral at 100mg/day9,
200mg/day9,12, or 300mg/day21, vaginal at 100mg/day9 or
200mg/day6,9,13,22, or transdermal at 20–60mg/day15. MHT
containing MP was compared to other MHT preparations
containing progestins such as MPA12, nomegestrol acetate12,
dydrogesterone12, or drospirenone (DRSP)22, respectively.
There were no group differences for BMI between combined
MHT containing MP or progestins, respectively.

The impact of micronized progesterone on
glucose metabolism

The impact of MP combined with estrogens on serum glu-
cose, insulin, HOMA-IR, and HbA1c levels was assessed in
11 studies6,13–18,20–23. Blood samples were collected after a

Figure 1. Literature search strategy. BMI, body mass index; HbA1c, glycated hemoglobin; HOMA, Homeostasis Model Assessment; MP, micronized progesterone.
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12-h fast6,16–18,21 or an overnight fast13,15,20,22. The fasting
duration was not specified in one study23. Serum glucose
levels were measured by colorimetric-enzymatic meth-
ods6,13,16,18,20,22 or glucose oxidase method on a Beckman
glucose analyzer21 (not specified in one study23). Insulin
serum levels were measured by electrochemiluminescence
immunoassay6,13,16,20,22 or radioimmunoassay21 (not specified
in one study23). Serum HbA1c levels were determined using
ion-exchange liquid chromatography14,21. Insulin resistance
was assessed by HOMA-IR, using the values of serum fasting
insulin and fasting glucose.

The impact of MP combined with estrogens on fasting serum
glucose was assessed in 10 studies6,13,15–18,20–23. Of those, three
studies15,16,20 reported a significant impact on fasting glucose
while seven did not6,13,17,18,21–23. The studies showing an impact
on fasting glucose were a prospective study15 or PC-RCTs16,20,
comprising between 5815 and 87520 postmenopausal women.
Study duration was 3 years15,16,20. MHT contained oral estro-
gens16,20 at a standard dose or transdermal estrogens15 at an
ultralow dose. MP was either taken orally, sequentially combined
at 200mg/day16,20, or transdermally, continuously combined at

20–60mg/day for 8 weeks (then adjustments were made)15.
Oral MPA was either combined sequentially at 10mg/day16,20 or
continuously at 2.5mg/day16,20. In all studies, mean fasting
serum glucose was within the normal range at baseline15,16,20.
All three studies showing an impact of combined MHT on
serum glucose levels reported a significantly beneficial decrease
of fasting glucose levels by MHT15,16,20 compared to pla-
cebo16,20. Within-group comparisons did not reveal a significant
difference between active treatment arms (estrogens alone vs.
estrogens combined with MPA or MP, sequentially vs. continu-
ously combined MHT containing MPA)16. However, 2-h glucose
levels (after glucose challenge per oral glucose tolerance test)
were significantly higher in all active treatment arms compared
to placebo16,20, without significant group differences between
treatment arms in one study16 and higher 2-h glucose level in
women treated with combined MHT containing MPA (sequential
and continuous)20. Women with increased serum 1-h glucose or
fasting insulin level at baseline had the greatest MHT benefit on
glucose metabolism16. The studies showing no impact on fast-
ing glucose levels were either prospective observational cohort
studies17,18,23, a randomized head-to-head trial6, or cross-over
randomized trials13,21,23. The cohort sizes ranged from 2020 to
866,13 postmenopausal women. Study duration was from 3
months6 to 1 year17,18,23. MHT contained either oral13,16,21–23,
transdermal6,13,21, or nasal6,21 estrogens at a standard
dose6,13,17,18,21–23 or low dose13,22. MP was combined
sequentially6,13,17,18,21–23. The route of application was either oral
at 100mg/day17,23 or 300mg/day21, or vaginal at 100mg/day18

or 200mg/day6,13,22. DRSP22 at 2mg/day was taken orally and
continuously combined. At study baseline, mean fasting glucose
levels were within the normal range in five studies6,13,17,18,22,
increased in one study21, and not known in one study23.

The impact of MP combined with estrogens on serum
fasting insulin levels was assessed in six studies6,13,16,20–22. Of
those studies, one reported a significant impact on fasting

Figure 2. Overview of the study designs of the five largest studies. BMI, body mass index; CEE, conjugated equine estrogen; DRSP, drospirenone; E2, estradiol; MP,
micronized progesterone; MPA, medroxyprogesterone acetate; PC-RCT, randomized placebo-controlled trial.

Figure 3. Overview of the outcomes of the five largest studies. BMI, body mass
index; CEE, conjugated equine estrogen; MPA, medroxyprogesterone acetate.
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insulin levels16 while five did not6,13,20–22. The study showing
an impact on fasting insulin levels was a PC-RCT comprising
788 postmenopausal women16. Study duration was 3 years16.
MHT contained oral estrogens at a standard dose. Oral MP
was given sequentially at 200mg/day, and oral MPA was
given sequentially at 2.5mg/day or 10mg/day16. At study
baseline, mean insulin levels were within the normal range.
There was a significant decrease of fasting serum insulin lev-
els after 36months of MHT but not placebo16. Within-group
comparisons did not reveal a significant difference between
active treatment arms (estrogens alone vs. estrogens com-
bined with MPA or MP, sequentially vs. continuously com-
bined MHT containing MPA). Women with increased serum
1-h glucose or fasting insulin level at baseline had the great-
est MHT benefit on glucose metabolism16. The five studies
showing no impact on fasting serum insulin levels were a
randomized head-to-head trial6 or PC-RCT20 including three
cross-over randomized trials13,21,22. The sample size ranged
from 2121 to 87520 postmenopausal women. Study duration
ranged from 3months6 to 3 years20. MHT contained either
oral13,20–22, transdermal6,13,21, or nasal6,13,22 estrogens at a
standard dose6,13,20–22 or low dose13,22. MP was applied
sequentially6,13,20–22, by vaginal route (at 200mg/day6,13,22 or
600mg/day21), or per os (at 200mg/day20 or 300mg/day21).
Oral MPA was taken at 2.5mg/day20 or 10mg/day20, either
continuously or sequentially20. Oral DRSP was given continu-
ously at 2mg/day22. At study baseline, mean insulin levels
were within the normal range in all but one study21.

The impact of MP combined with estrogens15,21 on serum
insulin resistance, evaluated by HOMA-IR or QUICKI, was
assessed in two studies. At study baseline, mean insulin resist-
ance was either absent15 or present21 (HOMA-IR 3.5–3.8). In
detail, studies assessing serum insulin resistance were either a
prospective observational cohort study15 or a cross-over
randomized trial21. Sample sizes ranged from 2121 to 5815

postmenopausal women. Study duration was up to 3 years15.
MHT contained either transdermal15,21 or oral21 estrogens at a
standard dose21 or ultralow dose15. MP was combined either
continuously15 or sequentially21. Route of application was
either transdermal15 at 20–60mg/day or oral21 at 300mg/day.
Combined MHT containing MP and MP alone did not change
insulin resistance15,21. Studies assessing serum HbA1C change
were either a PC-RCT14 or cross-over randomized trial21, com-
prising between 2121 and 2514 postmenopausal diabetic
women. Study duration was from 6 months14 to 16months21.
MHT contained either transdermal14,21 or oral estrogens21 at a
standard dose. MP was combined sequentially14,21. Route of
application was oral at 200mg/day14 or 300mg/day21. At study
baseline, mean HbA1c was within the normal range21 or
increased (>7%)14. Neither study reported a significant change
in HbA1c. There were no studies comparing MHT containing
different progestogens.

Discussion

Ageing is accompanied by a change in body composition
such as a decrease of subcutaneous fat tissue, an increase of
visceral fat tissue, and a decrease of muscle mass. As muscle

mass has a higher metabolic rate than fat tissue, loss of
muscle mass leads to a decrease in energy expenditure.
Furthermore, central obesity results in several adverse meta-
bolic consequences including dysglycemia, dyslipidemia,
hypertension, and cardiovascular disease24. The decrease of
estrogens during menopause aggravates this effect by
increasing food intake and decreasing brown fat activity and
body temperature, resulting in a decreased energy expendi-
ture and increasing central fat tissue accumulation, respec-
tively. In addition, the decrease of progesterone production
has been found to enhance central fat tissue accumulation
as it usually opposes cortisol action25. Thus, the question
arises of whether MHT may counteract at least some of those
negative metabolic effects.

According to our systemic literature review including 18 tri-
als, estrogens combined with MP (1) either did not change
(eight studies) or reduced (two studies) body weight in normal
weight postmenopausal women, (2) had no impact on BMI
(seven studies) in normal and overweight postmenopausal
women, (3) do not change (eight studies) or improve (three
studies; regardless of MHT regimen) fasting serum glucose lev-
els in (non-)diabetic postmenopausal women, (4) do not change
(seven studies) or improve (two studies) fasting serum insulin
levels in (non-)diabetic postmenopausal women, (5) do not
change insulin resistance regardless of whether insulin resist-
ance was present at baseline or not (two studies), and (6) have
no impact on serum HbA1c in postmenopausal diabetic women
regardless of their medical treatment for serum glucose control.

Estrogens have been shown to have a beneficial impact on
body weight via several influencing factors4. In addition, theo-
retically, MP containing MHT also could have a positive impact
on body weight in menopausal women by its diuretic proper-
ties26 increasing the body core temperature27, increasing
serum free thyroxin levels28, and supporting sleep and thereby
the growth hormone peak while sleeping29. However, in this
systematic review, only three studies8,10,11 found a change in
body weight while the remainder did not observe any change.
Accordingly, BMI was generally not affected but remained sta-
ble. In those studies that observed a change in body weight,
the direction was beneficial showing either a weight reduction
or less weight gain with estrogens combined with MP com-
pared to placebo. There are several possible reasons for why
only three studies8,10,11 found a reduction in body weight. The
study designs, cohort characteristics, cohort sizes, glucose
metabolism assessment methods, and especially treatment reg-
imens and duration differed tremendously. When starting MHT,
estrogens may induce an initial fluid retention increasing body
weight by 1–2 kg30,31, which might mask the potential long-
term benefit of estrogens and MP on body weight. Thus, a
minimum of several weeks or months of treatment might be
necessary to measure a difference. As most studies used com-
bined MHT and not MP alone it remains unclear whether
weight reduction and weight stabilization is preferably due to
estrogens or whether MP has a supporting impact or not. As
one of the biggest PC-RCTs10 found a significant difference
between all active treatment arms and placebo but not
between active treatment arms, we speculate that estrogens
may play the more important role in regulating body weight.
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Indeed, three studies10,16,20 had a group of women taking
unopposed CEE. Two of these studies10,16 reported no signifi-
cant difference between estrogens alone and opposed estro-
gens in terms of changes in body weight, glucose, or insulin
metabolism. We can therefore deduce that those changes are
mainly due to estrogens and not to MP. The third study20 also
reported no significant difference between unopposed and
opposed estrogens concerning glucose metabolism. A signifi-
cant change in body weight was found only between placebo
and unopposed CEE, which reinforces the statement that the
changes are mainly due to estrogens. Route of estrogen
administration may also have an impact on body weight and
glucose metabolism. Studies included in our review mainly
contained either oral (seven studies) or transdermal (eight
studies) estrogens but rarely nasal estrogens (three studies).
There is some evidence that weight gain is lower when estro-
gens are applied transdermally32. According to our systematic
review, MHT containing MP did not change or improved fast-
ing serum glucose, insulin, and insulin resistance in (non-)dia-
betic women. This finding supports various international
guidelines on MHT reporting a decreased risk for developing
type 2 diabetes mellitus in non-diabetic postmenopausal
women due to any MHT (e.g. North American Menopause
Society33, National Institute for Health and Care Excellence34,
International Menopause Society35, European Menopause and
Andropause Society36). Similarly, in diabetic women, MHT con-
taining MP did not alter serum HbA1c levels14,21, which is also
in line with, for example, the National Institute for Health and
Care Excellence guideline34. Interestingly, in some studies using
an oral glucose tolerance test16,20 the 2-h serum glucose was
increased by MHT, which seems to contradict the glucose
decreasing effect of estrogens. However, this finding might be
due to an estrogen-induced decrease of insulin secretion15

and/or enhanced hepatic insulin clearance15. Accordingly, in a
fasting state estrogens may reduce fasting serum glucose lev-
els by inhibiting gluconeogenesis37. After a glucose challenge
test, serum glucose levels increase and may not be as quickly
lowered as available insulin levels are diminished by estrogens.

Our systematic review also has limitations. Importantly, the
studies identified were very heterogeneous and mostly used
combined MHT, making a clear conclusion for MP difficult.
Also, we were not able to identify a subgroup of postmeno-
pausal women who responded with weight loss due to MHT
or MP, respectively. As we only included studies on postmeno-
pausal women, we cannot extend our conclusion to premeno-
pausal or perimenopausal women using MHT or MP for other
reasons. The studies included in our review either applied MP
orally or vaginally, which may lead to different serum levels38.
Taken together with the different MP dosages applied for vary-
ing durations of time we were not able to identify a certain
minimum MP dosage and treatment duration plus preferable
regimen (sequential vs. continuous) and route of application
(oral vs. vaginal) that would be specifically recommendable.
Some studies also applied synthetic progestogens that have
different metabolic properties than MP. For example, bioavail-
ability differs between progestogens, being more than 90% for
MPA, chlormadinone acetate, and trimegestone and less than
5% for MP39. Taken together, most studies did not show an

impact on the parameters under examination. However, none
of the studies reported a negative impact of MHT on body
weight, BMI, and glucose metabolism. Thus, postmenopausal
women can be reassured that MHT has a neutral or even ben-
eficial effect on body weight. However, when discussing the
pros and cons of MHT with patients, the type of estrogen and
progestogen also needs to be addressed. For example, MP dis-
plays anti-androgenic and anti-mineralocorticoid properties
which may counteract signs of hyperandrogenism and fluid
retention, respectively, often associated with menopause40.
Furthermore, MP decreases menopausal vasomotor symp-
toms41 and, via its metabolite allopregnanolone, supports sleep
and may reduce anxiety42. In the long term, MHT containing
MP seems to have fewer adverse effects on the mammary
gland43 and cardiovascular system44,45 when compared to
MHT containing synthetic progestogens.

Conclusion

According to our systematic review on MHT containing bioi-
dentical MP in postmenopausal women, estrogens combined
with MP have no impact on BMI or may even reduce body
weight and display a neutral or beneficial effect on glucose
metabolism. This beneficial effect is probably mostly due to
the estrogen MHT component. In respect to the progestogen
component, MP displays a better glucose metabolism profile
than MPA. When MHT is indicated we can therefore recom-
mend choosing MHT containing MP as it improves or at least
stabilizes postmenopausal glucose profiles. MHT may also be
recommended in diabetic postmenopausal women given
that fasting serum glucose is improved and insulin reduced.
In any case, postmenopausal women and their physicians
can be reassured that MHT containing MP does not adversely
affect body weight or glucose metabolism and has some
additional benefits when compared to MHT containing syn-
thetic progestogens.
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