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Metabolic side-effects of injectable depot-
medroxyprogesterone acetate, 150 mg three-monthly,
in undernourished lactating women

WHO TASK FORCE ON LONG-ACTING AGENTS FOR FERTILITY REGULATION1

Results of a study on the metabolic side-effects of depot-medroxyprogesterone
acetate (DMPA) in undernourished lactating women, compared with non-lactating
women, in three centres in India and Thailand are reported. Analysis of the data on
anthropometric and biochemical parameters at the time of recruitment indicated that the
lactating women were lighter and had lower plasma glucose and triglyceride levels and a
higher alkaline phosphatase activity. Serum cholesterol levels tended to be higher during
the first six months of lactation. Use of DMPA over a period of one year was not
associated with any alteration in glucose tolerance and in the serum triglyceride, total
protein and albumin levels. The observed fall in the cholesterol level and alkaline
phosphatase activity in DMPA users might be attributed to waning lactation.

Contraceptive prevalence studies indicate that,
over the last decade, there has been increasing use of
DMPA (depot-medroxyprogesterone acetate) in a
dose of 150 mg every three months, especially in the
developing countries (1). A substantial proportion of
DMPA users in these countries are lactating women,
which may partly be due to the fact that DMPA does
not have any adverse effect on the duration of
lactation and on the volume and composition of
breast milk (1, 2). While the available information on
the metabolic side-effects of combination pills is
voluminous, that associated with DMPA use is scanty
(1, 3, 4). No study has examined the influence of
maternal undernutrition and lactation on the
metabolic side-effects of DMPA.
As part of its global programme for assessment of

the safety, effectiveness, and side-effects of various
fertility regulating methods in developing countries,
the WHO special programme for research in human
reproduction undertook a multicentre study to
examine the metabolic side-effects of certain oral
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contraceptives and DMPA in undernourished lac-
tating women in India and Thailand. The results
obtained with DMPA are reported here.

MATERIALS AND METHODS

The subjects of the study were women from a low-
income group, aged between 18 and 35 years, who
had been lactating for 3 to 8 months, showed no
contraindication to the use of a steroid contraceptive
(5), and were attending family planning clinics in
India (Bombay and Hyderabad) and Thailand
(Chiang Mai). Comparison of data on some of the
anthropometric and biochemical indices of the nutri-
tional status of the study populations with those
obtained from 50 to 60 women from a middle-income
group in each of the three centres (WHO unpublished
data) confirmed that the study population was
undernourished.

Available data (unpublished) suggested that lac-
tation might have an effect on some of the anthro-
pometric and biochemical indices and that waning
lactation might act as a confounding variable in
assessing the effect of DMPA in lactating wvomen. It
was therefore decided to obtain information on the
effect of lactation on these indices by recruiting
lactating and non-lactating women from family plan-
ning clinics prior to the initiation of contraception.
DMPA (150 mg) was administered to the women

by injection during lactational amenorrhoea after
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making sure that they were not pregnant. In women
who were menstruating, the injection was given
within 5 days after the last menstrual period.
Subsequent injections were administered 90 ± 7 days
after the previous injection. Detailed physical and
biochemical examinations were done at the time of
recruitment, at the midpoint of the menstrual period
(during the first, third or sixth treatment cycles), and
after 9-12 months of treatment. Every month,
detailed information pertaining to menstrual pattern
and clinical symptoms was obtained.

Blood samples for biochemical tests were drawn
under fasting conditions between 8 h 00 and 10 h 00
some 15 to 25 days after the last menstrual period. In
amenorrhoeic women, the samples were drawn 1, 3
and 6 months after initiation of therapy. The glucose
tolerance test was carried out by oral administration
of 1 g of glucose per kg body weight; plasma glucose
levels were estimated at 0, 1 and 2 hours after this
glucose load. The serum/plasma factors that were
measured during the investigation and the method
used for estimation are shown in Table 1. All three

Table 1. Serum/plasma factors measured in the three
centres and the methods used

Method

Glucose

Triglyceride

Cholesterol

Total protein

Protein fractions

Calcium

Alkaline phosphatase

Aspartate amino-
transferase (SGOT)

Iron

Haemoglobin

Erythrocyte volume
fraction (haematocrit)

Glucose oxidase

Enzymatic kit'

Leibermann & Burchard kit"

Biuret

Cellulose acetate electrophoresisc

Methyl thymol blue dye kitd

p-nitro phenyl phosphate kit'

Enzymatic kitf

Bathophenanthroline kit'

Cyanmethaemoglobin, Drabkin's
reagent

Microhaematocrit
a Boehringer, catalogue No. 15725.
b Boehringer, catalogue No. 15949.
' Beckman microzone electrophoresis.
d Pierce, catalogue No. 40895.
' Boehringer, catalogue No. 15987.
f Boehringer, catalogue No. 15923.
' Roche, catalogue No. 1006.
h Sigma, catalogue No. 525-2.

centres used identical methods with reagents and
equipment supplied by WHO. Rigorous internal and
external quality control measures were employed and
all the centres performed satisfactorily throughout
the study period so that comparisons between centres
could be made.

Statistical analysis
Data were analysed for the effects of body weight

and lactation by analysis of variance and Duncan's
multiple range test. The hormonal effects were
assessed by paired 't' test and McNemar's test for
paired samples. Though follow-up data after 1, 3, 6,
9 and 12 months were obtained, only the 12-month
data are presented here for brevity and clarity.

RESULTS

Small but significant differences in the physical
and biochemical characteristics of the women were
found between centres, both at the time of recruit-
ment and after DMPA use. Because of the rigorous
quality control throughout the study period, and the
use of similar techniques and analytical reagents in all
three centres, it would appear that the observed
differences are real. The physiological significance of
these differences between the populations is not
known.

Effects of lactation

Lactating women tended to have a lower mean
body weight, arm circumference, and skinfold thick-
ness than their non-lactating counterparts; these
trends were significant in Chiang Mai and Hyderabad
but not in Bombay (Table 2). Plasma glucose values
two hours after the glucose load and serum tri-
glyceride levels were significantly lower in the
lactating women in all three centres (Table 3). Serum
cholesterol levels tended to be higher during the first
six months of lactation. Alkaline phosphatase levels
were also higher in lactating women in all the three
centres. Haemoglobin, erythrocyte volume fraction
(haematocrit), serum iron, serum protein and albu-
min levels were unaffected by lactation (Table 4).

Metabolic side-effects ofDMPA
Use of DMPA was not associated with any

alteration in glucose tolerance. Marginal falls in the
fasting glucose levels were observed in Hyderabad
and Chiang Mai (Table 5).
There were no alterations in the levels of serum

protein, albumin, haemoglobin and haematocrit
following use of DMPA for one year. In Hyderabad,
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Table 2. Relationship between anthropometric indices and lactation status in the three centres

Weight' Upper arm circumference' Skinfold thicknessa
No. of women (kg) (cm) (mm)

Bombay
Not lactating 147 41.0±6.5 23.2± 1.8 12.6±4.5(b)

Lactating:
3-6 months 114 42.0± 7.2 23.4± 2.6 13.0± 5.1 (b)
7-12 months 93 40.6±5.9 22.9±2.3 13.0±5.1 (a,b)
>12 months 78 40.4±5.4 22.9±2.1 11.0±4.2(a)

Significanceb NS NS P< 0.05

Chiang Mai
Not lactating 211 47.5 ±6.6b, C) 24.6±1.8(b) 10.9 ±4.2(b)

Lactating:

3-6 months 78 48.6± 7.1(c) 23.9±2.41a) 10.6± 3.4 lb)

7-12 months 62C 45.7 ± 5.1 la, b) 23.6±2.1 (a) 9.8± 3.01a. b)

> 12 months 42 45.0± 4.6 a) 23.4±1 .7(a) 8.9 ± 2.5(a)

Significanceb P<0.01 P<O.OO1 P<O.O1

Hyderabad
Not lactating 264 45.2 ± 8.1 (c) 23.1 ± 2.5(b) 14.0± 6.0(c)

Lactating:
3-6 months 108 44.1 ± 7.7(b. c) 22.8± 2.7(b) 12.9± 5.7(b, c)

7-12 months 170 42.3± 7.1 la, b) 22.1 ± 2.7(a) 11.7±4.4(b)
> 12 months 100 42.2 ± 6.3(a) 22.0± 2.3(a) 10.4 ± 3.7(a)

Significanceb P<O.001 P<O.001 P<0.001

a The figures are means ± S.D. The values in each column with dissimilar superscripts (a, b, c) are significantly different by Duncan's
multiple range test.

b NS = Not significant; P values are based on comparisons by analysis of variance for each centre.
c 42 women for the weight measurement.

the serum iron level showed a significant increase
after DMPA use.
There were no significant alterations in liver func-

tion tests following DMPA use. The alkaline
phosphatase level showed a fall in DMPA users; this
reduction was statistically significant in the Bombay
centre (Table 5) and might to some extent be attribu-
table to waning lactation.
Use of DMPA was not associated with any change

in triglyceride levels. Serum cholesterol levels were
lower after one year ofDMPA use; the reduction was
significant in Bombay and Chiang Mai but not in
Hyderabad. The fall in plasma cholesterol level in
DMPA users might, at least in part, be due to the
confounding effect of lactation-associated changes in
cholesterol levels.

DISCUSSION

In a longitudinal study of this nature, each subject
serves as her own control for the evaluation of meta-
bolic parameters. In the present study, the effects of
DMPA in the same woman, using the initial and final
follow-up values, were assessed by the paired 't' test
and McNemar's test. However, during the one-year
period, lactation waned and the anthropometric and
biochemical effects of waning lactation might act as
confounding variables in ascertaining the effects of
DMPA. Therefore, in the present study, the effects of
lactation were ascertained by comparing the initial
data from lactating and non-lactating women in the
same community who attended the family planning
clinic for oral contraceptives.
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Table 3. Influence of lactation status on the blood glucose in fasting subjects ind one and two hours after a glucose
load, in the three centres

Glucose levels (mg/dl)°

No. of women Fasting 1 h after load 2 h after load

Bombay
Not lactating 147 93.1 ± 10.0 116.4± 26.1 92.2± 18.8(b)

Lactating:

3-6months 113b 90.4± 9.0 110.0±24.9 86.1 ±16.9(a)
7-12 months 93 90.6±10.0 116.3± 25.3 89.0 ± 19.7 (a, b(

> 12 months 78 92.1 ± 8.3 118.0± 25.8 85.7 ±15.6(a1)

Significancec NS NS P<0.05

Chiang Mai
Not lactating 211 86.0±10.8 118.0± 29.7 91.4± 21.1 (b)

Lactating:
3-6 months 78 84.0± 9.5 110.0± 23.1 81.1 ± 12.7(18)
7-12 months 62 84.1 ± 13.2 116.9 ± 35.5 85.7± 18.3(8)
> 12 months 42 83.4± 7.2 123.7 ±33.9 86.4± 18.2 (a)

Significance' NS NS P<0.001

Hyderabad
Not lactating 258-264 75.1 ± 16.1 100.4± 32.1 87.6± 26.8(b)

Lactating:
3-6 months 107-108 73.2 ±12.0 102.0± 23.1 85.7± 19.5(b)
7-12 months 164-170 72.3± 10.2 96.5±24.9 80.2 ± 1 7.0 (a)

> 12 months 98-100 72.9 ±13.5 99.4± 26.0 80.5±19.0(a)

Significance' NS NS P<0.01

8 The figures are means ± S.D. The values in each column with dissimilar superscripts (a, b) are significantly different by Duncan's
multiple range test.

b 114 women for the fasting glucose.
' NS = Not significant; the P values are based on comparisons by analysis of variance for each centre.

The lower anthropometric measurements of
women who had been lactating for more than 6
months is in line with earlier observations. Women
from poorer segments of the population in develop-
ing countries lose 1-2 kg in weight during the first 12
months of lactation (6, 7). The observation of lower
plasma triglyceride levels and a better post-load
glucose clearance in the lactating women has not been
reported before; these findings may be related to a
higher energy expenditure of the nutrients for milk
production. The reason for the higher alkaline phos-
phatase activity in lactating women is not clear, but
may be related to the mobilization of phosphate from
its organic reserves to the milk.
While reports on the effects of DMPA on glucose

tolerance are conflicting (8-16), the majority of
investigators concluded that the use of DMPA over a
period of one year did not alter blood glucose or
plasma insulin levels following a glucose load (10,
12-16). Data from the two developing countries
reported here also show that DMPA does not affect
glucose tolerance over a period of one year. Similar
observations have been made with monthly injections
of 20 mg of norethisterone enanthate in Indian
women (17). The marginal fall in fasting glucose
levels after DMPA use, which was observed in
Hyderabad and Chiang Mai, is unlikely to be of
physiological significance.
Ample data exist to indicate that the use of

combination pills is associated with a deterioration in
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Table 4. Effect of lactation on plasma lipids, protein and alkaline phosphatase

Lactating women°
Not lactating
women' 1-6 months 7-12 months > 12 months Significanceb

Bombay
Triglycerides (mg/dl) 68.6 ± 25.0(b) 64.7 ± 23.3 (a, b( 50.7 ± 20.8 (a) 61 .1 ± 22.7 (a) P< 0.05

(147) (114) (93) (78)
Cholesterol (mg/dl) 142.6 ± 28.0 (a) 152.5 ± 29.6(b) 143.8 ± 27.2 (a) 139.5 ± 24.6(a) p< 0.05

(147) (114) (93) (78)
Total proteins (mg/dl) 7.27 ±0.40 7.37 ±0.45 7.32 ±0.43 7.40±0.43 NS

(147) (114) (93) (78)
Gamma-globulin (mg/dl) 1.80 ± 2.91 1.79 ± 0.268 1.80 ± 0.317 1.88 ± 0.325 NS

(147) (114) (93) (78)

Alkaline phosphatase 32.7±10.3(a) 40.8±14.4(b) 40.9 ± 11.8(b) 37.4± 16.3(b) P<0.001
(mlU/ml) (73) (67) (60) (46)

Chiang Mai

Triglycerides (mg/dl) 105.0±40.4(b) 90.0± 32.4(a) 85.4 ± 33.8 (8) 90.4±41.0(a) P<0.001
(210) (77) (62) (42)

Cholesterol (mg/dl) 145.5 ± 31.7 157.0 ± 35.1 146.4 ± 27.7 146.6 ± 30.6 NS
(210) (78) (62) (41)

Total proteins (mg/dl) 7.70 ± 0.46 (a) 7.95±0.44(b) 7.92 ±0.44(b) 7.79±0.48(b) P<0.001
(211) (78) (62) (42)

Gamma-globulin (mg/dl) 1.98 ±0.321 (a) 2.11 ±0.331 (b( 2.10±0.317(b) 2.02 ±0.340)a.bb P<0.01
(211) (78) (62) (42)

Alkaline phosphatase 29.1 ±9.4(a 44.3± 16.2(c) 40.9± 13.3(c) 36.2±1 1.0(b) P<0.001
(mlU/ml) (211) (77) (62) (41)

Hyderabad
Triglycerides (mg/dl) 85.2 ±46.1 (b) 66.0± 26.3(a) 66.2 ± 32.3(b) 58.3 ± 21.4(a) P<0.001

(255) (98) (157) (97)
Cholesterol (mg/dl) 152.6±31.8(b) 157.0±31.1(b) 150.5±32.3(b) 140.7 ±31.1 (a) P<0.01

(258) (107) (166) (100)
Total proteins (mg/dl) 7.07 ±0.49(a) 7.29 ±0.51 (b) 7.23 ±0.56(b) 7.25 ±0.51 (b( P<0.001

(263) (108) (169) (100)
Gamma-globulin (mg/dl) 1.84±0.359(a) 1.96±0.369(b) 1.94±0.3891b) 1.96±0.375(b) P<0.001

(232) (85) (141) (89)
Alkaline phosphatase 31.0± 11.6(a) 39.3 ± 11 .2 b, c) 42.0±14.0(c) 36.4± 1 2.9(b) P<o.001

(mlU/ml) (261) (106) (166) (100)

a The figures are means ± S.D. The values in each column with dissimilar superscripts (a, b, c) are significantly different by Duncan's
multiple range test. The figures in parentheses are the number of women tested.

b NS = Not significant.

the glucose tolerance test (18). Even low-dose
combination pills are not free from this side-effect
(WHO Task Force on Oral Contraceptives, unpub-
lished data). Systematic studies need to be under-
taken on the effect of DMPA on glucose tolerance in
diabetic women; if these studies should show no
deterioration in glucose tolerance in diabetic women
as a result of DMPA use, then DMPA might be a
useful contraceptive for diabetic women.
Concern over plasma triglyceride and cholesterol

levels in hormonal contraceptive users is due mainly

to the demonstrated association between raised levels
and an increased risk of cardiovascular sequelae in
combination-pill users. It is reassuring to note that
the present study confirms the earlier observation by
other investigators (8, 9, 16)-that use of DMPA
was not associated with any rise in triglyceride or
cholesterol levels. The observed slight fall in blood
cholesterol levels in DMPA users might be due to the
confounding effect of waning lactation. In view of
the increasing use of DMPA in south-east Asian and
South American countries, it might be possible to
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Table 5. Comparison of initial and follow-up biochemical findings in DMPA groups in the three centres

Bombay Chiang Mai Hyderabad

After After After
No. of Initial 9-12 No. of Initial 12 No. of Initial 9-12
women reading months women reading months women reading months

Glucose (fasting) (mg/dl) 32 88.6 91.6 54 85.3 81.6a 48 75.5 71.1 a

Glucose (60 min post-load)
(mg/dl) 32 109.0 113.1 54 111.0 115.0 44 105.8 97.8

Glucose (120 min post-load)
(mg/dl) 32 85.4 89.0 54 82.4 75.7b 44 90.2 81.5

Triglyceride (mg/dl) 32 63.2 72.8 54 88.0 87.0 44 60.5 67.8

Cholesterol (mg/dl) 32 148.4 138.7a 54 155.0 134.0O 47 153.2 148.3

Total protein (mg/dl) 32 7.35 7.32 49 7.21 7.35

Albumin (mg/dl) 32 3.76 3.59 54 3.95 4.07 40 3.32 3.46

Calcium (mg/dl) 32 8.97 9.00 46 8.89 9.11

Alkaline phosphatase (mlU/ml) 32 42.8 36.8a 48 39.4 37.2

Iron (,%g/ml) 32 93.7 82.0 34 57.6 79.0b

a Significance between initial and follow-up readings: P<0.05.
b Significance between initial and follow-up readings: P<0.01.
c Significance between initial and follow-up readings: P<0.001.

undertake epidemiological studies to obtain data on
the prevalence of cardiovascular disease in DMPA
users.

There has also been concern about the use of
hormonal contraceptives in developing countries
where liver damage due to parasites, hepatitis and
undernutrition might be widespread. Data from the
present study indicate that use of DMPA was not
associated with any alteration in liver function tests,
even in undernourished lactating women. Similar
results have been reported by other investigators (19,
20). Some of the earlier studies have also indicated
that DMPA use, even in the presence of liver-fluke
infestation, does not result in any deterioration in
liver function (21).
The data reported here show that the use ofDMPA

by undernourished lactating women for a period of 9

months to one year is not associated with any adverse
metabolic or nutritional side-effects. However, in
both the Indian centres, the acceptance and
continuation rates of DMPA were not high mainly
because of prolonged amenorrhoea and irregular,
unpredictable bleeding episodes (WHO unpublished
data). WHO trials have indicated that menstrual side-
effects are lower with injectable norethisterone
enanthate (22, 23); some of the data from India
suggest that the use of low-dose norethisterone
enanthate (20 mg, monthly injections) is associated
with an even lower prevalence of menstrual side-
effects (24). Acceptance and continuation rates of
injectable contraceptives might improve if new low-
dose progestins which do not cause sever disruption
of menstrual cycles become available.

RItSUMI2

EFFETS SECONDAIRES METABOLIQUES DE L'ACETATE DE MEDROXYPROGESTERONE-RETARD (AMPR)
INJECTABLE, ADMINISTRE A RAISON DE 150 mg UNE FOIS PAR TRIMESTRE,

CHEZ LES FEMMES ALLAITANTES DENUTRIES

Dans les pays en developpement, les femmes allaitantes de l'AMPR. Le Programme sp6cial OMS de recherche,
constituent une proportion non negligeable des utilisatrices developpement et formation a la recherche en reproduction

592



SIDE-EFFECTS OF DEPOT-MEDROXYPROGESTERONE ACETATE 593

humaine a realise une etude multicentrique en Inde et en
Thallande afin d'evaluer l'influence de la denutrition mater-
nelle et de I'allaitement sur les effets secondaires metabo-
liques de I'AMPR. Aucune etude n'avait encore examine ces
effets.
Des femmes allaitantes et non allaitantes d'un groupe A

faible revenu, Ag&es de 18 A 35 ans et frequentant un dispen-
saire de planification familiale, ont e soumises A un
premier examen destine A comparer les parametres anthro-
pometriques et biochimiques dans ces deux groupes avant
que soit institue le traitement contraceptif. Par la suite, les
femmes allaitantes qui recevaient de I'AMPR (150 mg) une
fois tous les trois mois ont e suivies pendant 9 A 12 mois
pour examen des parametres biochimiques.

L'analyse des donn&es recueillies au premier stade de
1'etude montre que les femmes allaitantes tendaient A avoir
des valeurs plus faibles pour le poids corporel moyen, la
circonference du bras et le pli cutane que leurs homologues
non allaitantes. Les valeurs de la glycemie provoquee (2
heures apres I'administration de glucose) et les triglycerides
etaient plus faibles chez les femmes allaitantes, tandis que
l'activite de la phosphatase alcaline etait augmentee.
L'allaitement n'avait pas d'incidence sur l'hemoglobine,
I'hematocrite, le fer serique, les proteines seriques et
l'albumine.

La prise d'AMPR sur une periode d'un an n'etait associ6e
a aucune modification de la tolerance au glucose ni des
proteines seriques, de l'albumine, de l'hemoglobine, de
I'hematocrite et des triglycerides. Dans un centre (Hydera-
bad, Inde), on a observe une augmentation significative du
fer serique apres traitement par I'AMPR. La phosphatase
alcaline et le cholesterol serique etaient au contraire abaisses
au bout d'un an d'utilisation de l'AMPR. Ces modifications
peuvent toutefois aussi etre dues a l'allaitement lui-meme.

Les valeurs plus faibles des parametres anthropome-
triques chez les femmes allaitantes sont en accord avec les
observations anterieures. L'abaissement des triglycerides et
l'augmentation de la tolerance au glucose n'avaient pas
encore e rapportes; ces observations peuvent etre en
relation avec une augmentation de la depense energetique
requise pour la production du lait. L'augmentation de l'acti-
vite de la phosphatase alcaline chez les femmes allaitantes
peut etre due a la mobilisation du phosphate des reserves
organiques pour le lait.
La presente etude confirme de facon rassurante les obser-

vations anterieures selon lesquelles l'emploi d'AMPR n'est
associe a aucune augmentation des taux de triglycerides ou
de cholesterol seriques et a aucune alteration de la fonction
hepatique, meme chez les femmes allaitantes denutries.
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