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Abstract

Purpose: The objective of the current study was to evaluate the correlation between obesity and 

the use of depo-medroxyprogesterone (DMPA) in regards to weight gain and changes in bleeding 

patterns.

Materials and Methods: A retrospective chart review of women receiving 150mg DMPA via 

intramuscular injection at inpatient and outpatient clinics at the University of Mississippi Medical 

Center (UMMC) between June 1, 2012 to December 31, 2016 was conducted. Body mass indices 

(BMI) were assessed at baseline and at the time of final injection. Race, medical history, age at 

first DMPA injection, number and timing of injections, reported side effects, indication for DMPA 

use, and reason for discontinuation, if applicable were collected.

Results: Of the 240 patients included in the study, 3.4% were underweight, 30.8% were normal 

weight, 23.3% were overweight, 15% were Class I obese, 9.6% were Class II obese, and 17.9% 

were Class III obese. 87.9% of the population were African American. Contraception was the 

most common indication for use. Women gained (2.40kg; 95% CI 1.34 – 3.45) while they were on 

DMPA (p<0.01), which after adjusting for confounding variables was associated with age at initial 

injection (beta coefficient = −0.13; p=0.01). Amenorrhea was the most commonly reported change 

in bleeding pattern among these women.

Conclusion: Women who started DMPA at an earlier age gained the most weight over time, 

independent of initial BMI. Similar rates of amenorrhea were found among all BMI categories.
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Introduction

Depo-medroxyprogesterone acetate (DMPA) is one of the most common forms of reversible 

contraception in the United States and worldwide. DMPA is highly effective with 0.2–0.3% 

unintended pregnancy rate in the first year for perfect use and 6% for typical use [1]. 

DMPA is an injectable progestin-only contraceptive that works by suppressing ovulation [2]. 

Despite the low failure rate of DMPA, many users discontinue using it within their first year 

due to side effects such as weight gain [1,3,4].

Obesity has expanded by 7.2% (from 30.5% to 37.7%) between 1999 to 2014 among adults 

ages 20 and older, while it has grown by 3.3% among youth ranging 2–19 years of age 

(13.9% to 17.2%) [5]. More alarming, the incidence of obesity (BMI > 30 kg/m2) was 

reported to be 36.5% in women between the ages of 20–39 years and 20.9% in girls between 

the ages of 12–19 years in the NHANES database for 2015–2016 [6]. Despite the increase 

in obesity, the number of studies that examine the effectiveness, weight gain, and side effects 

of DMPA in overweight and obese women remains limited. The main objective of this study 

was to evaluate weight gain, and changes in menstrual flow or bleeding patterns between 

non-obese (BMI≤30kg/m2) and obese women (BMI≥30 kg/m2).

Materials and Methods

Upon authorization from the UMMC Institutional Review Board, the UMMC Enterprise 

Data Warehouse was queried for CPT or J codes used for therapeutic, prophylactic and/or 

diagnostic injection or infusion of 150mg medroxyprogesterone acetate which resulted 

in four codes (96372, 99211, J1050, J1055) used between June 1, 2012 and December 

31, 2016. Women between the ages of 16 and 56 who started DMPA injections (150mg 

intramuscular) at UMMC during this time frame were included in the study. Women 

were excluded if they received another form of contraception within three months prior 

to receiving DMPA, had incomplete medical records while on DMPA, or received only one 

dose of DMPA. For study purposes medical records were considered incomplete if they did 

not include information on weight or height and/or did not have a consistent recorded history 

of DMPA administration throughout the study period.

A retrospective chart review of electronic medical records was conducted to obtain 

demographic information and each patient’s history of DMPA use. Baseline BMI was 

calculated from weight and height data collected at the initial visit for DMPA injection, 

as well as final BMI at final DMPA injection. The following BMI categories were used: 

underweight (<18.5 kg/m2), normal (18.5–24.9 kg/m2), overweight (25.0–29.9 kg/m2), Class 

I Obese (30.0–34.9 kg/m2), Class II Obese (35.0–39.9 kg/m2), and Class III Obese (≥40 

kg/m2). These categories are currently used by the World Health Organization to classify 

obesity and are commonly accepted measure to define obesity [7,8]. Variables retrieved 

from clinical notes included race, medical history, age at first DMPA injection, number and 

timing of DMPA injections, reported side effects attributable to DMPA (i.e. self-reports or 

perception of weight gain/loss, changes in menstrual cycle, hot flashes, pain, headaches) 

indication for DMPA use, and reason for discontinuation, if applicable. All data was 

collected and managed using REDCap electronic data capture tools hosted at UMMC [9].
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Statistical Analysis

We used descriptive and inferential statistical methods to analyze the data collected. 

Summary statistics such as mean, proportion, or percentage were computed and graphical 

representations were established. Analysis of variance (ANOVA) was used to compare the 

means of continuous variables such as age, weight gain and number of DMPA injections 

among different BMI categories. Further analysis was done using multivariate linear 

regression to adjust for covariates (number of DMPA injections, age at initiation, BMI level 

and race). In addition, either Pearson’s chi-squared test or Fisher’s exact test was applied to 

examine any associations among categorical variables (these were predominately the BMI 

categories, variables listed in Table 1 with the exception of age and the comorbidities listed 

in the Data Supplement). Associations of p<0.05 were considered statistically significant. 

All computations were done using R statistical software (version 3.3.1) and Graph Pad 

Prism 7.02.

Results

There were 357 potential participants identified on initial screening, however, 117 were 

excluded due to being lost-to follow-up, received another hormonal contraception, or having 

incomplete medical records of DMPA use, leaving 240 women meeting the inclusion criteria 

for the study (Figure 1). The major demographic data for the groups are reported in 

Table 1. Women with Class I obesity were older at the start of DMPA administration 

compared to women with normal BMI (30.7±9 vs. 26.2±8.5yrs; p=0.02). Women with 

Class II obesity were older compared to women with an underweight BMI (p=0.03) or 

with normal BMI (p=0.006). Similar results were seen among Class III Obese women who 

were significantly older than underweight women (p=0.05) and women with normal BMI 

(p=0.006; Table 1). There was not a significant difference in race (p=0.80) or insurance 

status among participants (p=0.13). Common medical conditions (i.e. uterine fibroids, sleep 

apnea/insomnia, anemia) were not found to be significantly different among women when 

assessed across BMI (p=0.79; Table 1). There were no pregnancies among women who 

received DMPA within the schedule periods. We examined the common comorbidities 

associated with metabolic syndrome and found a correlation between the incidence of 

diabetes/pre-diabetes, dyslipidemia, and hypertension with BMI class (Data Supplement).

Indication vs BMI

The most common indication for DMPA was contraception (73%), followed by abnormal 

uterine bleeding, dysmenorrhea, and menorrhagia. There was not a statistically significant 

difference in the indication for instituting DMPA treatment among women across BMI 

groups (p=0.12; Table 1). Other reasons for use included menstrual hygiene and cycle 

suppression. There was one patient with no listed indication for initiated DMPA therapy.

Weight gain while on DMPA

Overall women did gain weight while on DMPA (2.40kg; 95% CI 1.34 – 3.45). Further 

analysis was conducted adjusting for age, BMI, number of injections and race. While weight 

gain was found to decrease with increasing age (beta coefficient =−0.13; p=0.02; Figure 
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2), number of injections was not statistically significantly association with weight gain on 

DMPA (beta coefficient =0.14; p=0.14; Figure 3).

To determine if BMI at DMPA initiation was correlated with weight gain while on DMPA, 

weight gain was examined across the BMI categories and no significant differences were 

present (p=0.07). Women who started the study as underweight tended to gain weight 

(6.8±5.24 kg), whereas, women in the Class I obese category tended to lose weight 

(−0.5±8.19 kg). There was no statistically significant difference in weight change among 

adolescents (16–19 years of age) when compared across the BMI categories (p=0.08); 

however, collectively adolescents gained the most weight (5.35±1.4 kgs) compared to adults 

(1.75±0.56kgs; p=0.01) with DMPA use.

Bleeding Patterns versus BMI

Overall, there was no statistically significance difference in bleeding patterns across the 

various BMI classes (p=0.09). Changes in bleeding patterns from baseline (i.e. before 

DMPA initiation) among women were self-reported and included: reduced bleeding, 

intermenstrual spotting, and heavy bleeding. The most common pattern was amenorrhea, 

accounting for 52% of the study population (p<0.0001). Nonetheless, when the incidence of 

amenorrhea was compared across BMI classes, there was no significance (p=0.12).

There were only six documented cases of patient-reported weight gain, one of which was 

due to placement of a feeding tube in an underweight patient and 5 were patient complaints. 

There were no complaints of acne, fatigue, nor decreased libido as a side effect of DMPA 

administration. However, there were complaints of headaches (n=1), vaginal dryness (n=1), 

vasomotor symptoms (n=1), hot flashes (n=2), and changes in mood (n=1) among some 

of the study participants. At the end of the study, complete DMPA continuation and/or 

discontinuation data was available for 161 patients. Of these women, 70.4–87.5% chose to 

remain on DMPA. Side effects, desire for conception, and changes in birth control therapy 

were the most common reasons for discontinuation. Of the women who met the original 

inclusion criteria, 79 were either lost to follow-up or had no reason listed for choosing to end 

DMPA therapy. There was no significant variance across BMI classes for DMPA continuity, 

cessation, nor lost to follow-up (p=0.88).

Morbid obesity and DMPA

We conducted a sub-analysis on women in the Class III obese group to determine if 

these women were more likely to gain weight on DMPA or have differences in their side 

effect profile. There was no statistically significant variance in the age of DMPA initiation 

(p=0.42) or for weight gain between subcategories (p=0.49; Table 2). Similar to the general 

study population of women, amenorrhea was the most common side effect, affecting 76% of 

morbidly obese women (p<0.001).
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Discussion

Findings and Interpretation

Complaints of weight gain is a common theme among women receiving hormonal 

contraception, especially DMPA, and often serves as a reason for discontinuation [10–12]. 

In the current study, we demonstrated that the use of DMPA is linked to weight gain despite 

BMI class, but was dependent on age of commencement. After we adjusted for the number 

of DMPA injections (i.e. length of time on DMPA) and BMI, women who began therapy at 

an earlier age were susceptible to more weight gain throughout their time on DMPA. BMI 

was not statistically associated with bleeding patterns among women taking DMPA, which 

included the attainment of amenorrhea. None of the women who adhered to the DMPA 

schedule became pregnant regardless of their BMI or length of time on DMPA, which is 

similar to previous reports [1].

73% of the women in this study reported to use DMPA for contraception, whereas the 

remaining women used DMPA for reasons ranging for menstrual cycle suppression to 

medical therapy for uterine fibroids. The use of DMPA for off-label non-contraceptive 

reasons such as uterine fibroids, menstrual cycle suppression and for other reproductive 

health reasons has been reported and is not unique to our population [13–15]. However, 

regardless of the indication for using DMPA there was not a statistical difference among 

women in different BMI categories for their primary reason for using DMPA.

We also looked at additional factors associated with obesity and DMPA use such as sleep 

disturbances and did not find any significant differences among the different BMI categories. 

This is in contrast to studies by Brown et al who reported that women taking DMPA had 

sleep disturbances [16]. However, as sleep disturbances are prevalent among obese patients, 

it is possible that any disturbances experienced by obese women in the current study may 

have been due to their weight and not DMPA [17].

Strengths and weaknesses of the study

The main strength of our study is the large sample size of obese patients, as studies of 

contraception among obese and morbidly obese women are limited. It has been suggested 

that decreased physical activity plus increased caloric intake and/or body mass composition 

may be among the reasons why adolescents are more susceptible to weight gain while 

on hormonal contraception [18]. However, as the data in the current study was collected 

from routine gynecological DMPA visits physical activity and nutritional status data was 

not collected and serves as a study limitation. A systemic review by Silva et al examining 

dietary intake and eating behavior among DMPA users was not able to determine if DMPA 

contributes to changes in eating behavior which could possibly serve as an explanation for 

weight gain by its users [19]. Another study, though small with only 43 patients, reported 

that despite a decrease in appetite black adolescents gained more weight and body fat on 

DMPA compared to white adolescents who were on DMPA for the same amount of time, 

suggesting racial differences in weight gain and body composition while on DMPA [12]. 

Future prospective studies are needed to determine if lifestyle modifications of diet and 
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exercise have an effect on weight gain among DMPA users, especially among younger 

females.

One limitation to the study is the lack of racial diversity among the population, which 

was 87.7% black. Because of the limited diversity in the patient population, results may 

not be applicable to the general population. This is especially true as some studies have 

reported differences in weight gain among different racial and ethnic groups [12,20]. 

Additionally, although there were a large number of obese women, the number of women 

who were underweight was considerably low. As the study design included a retrospective 

chart review, data verification via direct patient or provider contact was not an option, 

thus providing another study limitation. In spite of these limitations, this study provides 

important information regarding weight gain and bleeding patterns associated with DMPA 

use among the different BMI classes, including morbidly obese women.

Differences in results and conclusions

Our findings align with other studies that have reported positive associations between DMPA 

use and weight gain in younger women [21–24]. The effect of weight gain while on DMPA 

being independent of BMI displays a disparity from what has been reported by Le et al [25], 

who found that body mass indices <30 kg/m2 increased the risk for weight gain within the 

first six months of DMPA therapy. However, Pantoja reports results similar to our findings, 

in which women in the normal and overweight categories gained more weight while on 

DMPA compared with women in the obese categories [26]. Pantoja went on to suggest that 

the change in weight could be associated with metabolic alterations occurring in women of 

the normal and overweight classes [27,28].

Earlier studies have shown an increase in visceral fat among DMPA users, which is also 

linked to metabolic syndrome [29,30]. It has been conveyed that up to 40% of women 

discontinue DMPA due to side effects and weight gain; however, there were only five 

complaints of weight gain in the current study [3,31]. Amenorrhea was the most commonly 

acknowledged change in bleeding patterns across all groups of these women, as has been 

previously informed in other studies [32,33]. Although it has been suggested that the 

efficacy of progestin-only contraceptives such as DMPA may be reduced in obese women 

[34], we did not have any pregnancies in the current study.

Unanswered questions and future research

As certain contraceptives can worsen health conditions in morbidly obese women, we 

evaluated the incidence of common comorbidities associated with metabolic syndrome 

among study participants, regardless of their onset. Obese women were more likely to be 

hypertensive, dyslipidemia and have diabetes, all of which obesity is a major risk factor for 

[35]. While both new onset of dyslipidemia and diabetes have been reported in women using 

DMPA [36,37], hypertension has not been associated with DMPA usage [38]. As we did not 

conclude if these conditions were diagnosed before or after DMPA initiation, future studies 

will need to determine if DMPA increases hypertension and/or diabetes in obese patients. It 

is also possible that the high incidence of these comorbidities is due to the predominantly 

black population of our study, as this racial group is more prone to development of such 
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conditions [39]. Future studies also need to include women who are on other forms of 

contraception (both hormonal and non-hormonal) to determine if the weight-gain seen in the 

current study is truly due to DMPA or other factors.

Conclusion

Weight gain during DMPA therapy was most notable among younger women. Moreover, 

obese women were not more susceptible to weight gain and did not have more side-effects 

from DMPA usage relative to non-obese women.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Flow chart of cases reviewed for the current study.
*LARC—long-acting reversible contraception.
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Figure 2. Weight gain is associated with age at DMPA initiation.
Each point represents a patient within their respective BMI classification at DMPA 

initiation, their age at DMPA initiation and their weight loss or gained while on DMPA. 

Weight loss/gained was calculated (weight at study end – weight at study beginning). The 

gray box indicates women who were adolescents (age 16–19) at the beginning of the study. 

The color of the dot corresponds to the BMI category.
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Figure 3. Weight gain on DMPA is not dependent on BMI class.
Weight gain, or loss, is not dependent on the number of DMPA injections or BMI 

class. Each point represents a patient within their respective BMI classification at DMPA 

initiation, the number of DMPA injections they received and the total amount of weight 

gained while on DMPA. Weight loss/gained was calculated (weight at study end – weight at 

study beginning). The color of the dot corresponds to the BMI category.
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Table 1.

Baseline demographics and clinical characteristics of women in the study.

Under-weight
(n=8)

Normal Weight
(n=74)

Over-weight
(n=56)

Class I 
Obese
(n=36)

Class II 
Obese
(n=23)

Class III 
Obese
(n=43)

P value

BMI (kg/m2) 16.7±1.9 22.1±1.8 27.5±1.6 32.6±1.3 37.1±1.5 47.5±7.7 <0.0001

Age (yr) 24.1±6.1
b,c

26.2±8.5
a,b,c 29.1±10 30.8±9.3 32.4±9.5 31.2±10.3 0.009

Race (%)

 African American 75 86.4 89.3 86.1 91.4 90.7

0.80
 Caucasian 25 10.8 7.1 11.1 4.3 9.3

 Asian 0 1.4 1.8 0 0 0

 Other 0 1.4 1.8 2.8 4.3 0

Insurance Status (%)

 Medicaid 62.5 33.7 28.5 55.6 30.4 48.8

0.13
 Medicare 12.5 14.9 14.3 5.6 26 16.4

 Private 25 39.2 42.9 30.6 43.6 20.9

 Uninsured 0 12.2 14.3 8.2 0 13.9

Clinical Characteristics 0.79

Anemia (%) 0 26.9 34.6 19.2 7.7 11.5

Asthma (%) 0 41.9 22.6 16.1 9.7 9.7

BTL* (%) 3.8 25 32.7 15.4 9.6 13.5

Sleep Problems (%) 0 28.6 14.3 0 14.3 42.9

Smoker (%) 6.3 31.3 25 31.3 0 6.3

Uterine Fibroids (%) 0 20 26.7 20 13.3 20

Indication for DMPA use 0.12

Abnormal bleeding 
(%) 12.5 8.5 21.1 22.7 18.8 25

Contraception 62.5 75.6 53.5 52.3 50 57.7

Dysmenorrhea 0 3.6 12.7 9.1 12.5 5.8

Menorrhagia 0 4.9 5.6 9.1 15.6 3.8

Other 25 6 7.1 6.8 3.1 7.7

A statistically significant relationship of p<0.05 is denoted between the indicated noted groups and

a
Class I Obese,

b
Class II Obese, and

c
Class III Obese. Results are mean±SD.

Note-

*
BTL- bilateral tubal ligation
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Table 2.

Subcategories of morbidly obese women on DMPA. Weight change (BMI at the end of study period – BMI 

beginning of study period). Data is expressed in mean± standard error mean.

Class III Obesea

(40–49.9kg/m2)
n=30

Class III Obeseb

(50–59.9kg/m2)
n=9

Class III Obesec

(60+kg/m2)
n=4

P value

BMI (kg/m2) 43.47±3.21 53.04±0.77 65.41±3.05 <0.0001

Age (yr.) 30.5±1.93 30.8±3.57 37.8±2.53 0.42

Weight Change (kgs) 3.07±1.78 −0.91±5.13 1.47±3.08 0.47
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