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Abstract

Objective—To evaluate perceived weight gain in women using contraception and determine the
validity of self-reported weight gain.

Study Desigh—We analyzed data from new contraceptive method users who self-reported
weight change at 3, 6, and 12-months after enroliment. We examined a subgroup of participants
with objective weight measurements at baseline and 12-months to test the validity of self-reported
weight gain.

Results—Thirty-four percent (1,407/4133) of participants perceived weight gain. Compared to
copper intrauterine device users, implant users [relative risk (RR)=1.29, 95% confidence interval
(CI), 1.10-1.51] and depot medroxyprogesterone acetate (DMPA) users [RR=1.37, 95% CI, 1.14—
1.64] were more likely to report perceived weight gain. Women who perceived weight gain
experienced mean weight gain of 10.3 pounds. The sensitivity and specificity of perceived weight
gain were 74.6% and 84.4%, respectively.

Conclusions—In most women, perceived weight gain represents true weight gain. Implant and
DMPA users are more likely to perceive weight gain among contraception users.
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INTRODUCTION

Reported weight gain is one of the main reasons why women are not satisfied with their
contraceptive method.L: 2 In clinical studies evaluating the subdermal implant, 13.7% of
users reported weight gain as an adverse effect of the method and 2.3% reported weight gain
as the reason for having their implant removed (Implanon package insert. Roseland, NJ:
Organon USA Inc; 2006). However, perceived weight gain is rarely validated with objective
measures.

The literature regarding contraception and objective measurements of weight gain has
focused on certain methods, mainly oral contraceptives and depot medroxyprogesterone
acetate (DMPA). Currently, DMPA is the only contraceptive method consistently associated
with significant weight gain.3-> However, the literature fails to address how women perceive
various contraceptive methods to affect their weight, and if their perception of weight gain is
accurate.

Regardless of accuracy, a woman’s perception of her weight while using a contraceptive
method may be just as important as the number on a scale, particularly regarding method
satisfaction and continuation. In a study on self-weighing frequency and weight loss, 20% of
adults at baseline reported they never weigh themselves, and 40% reported weighing
themselves less than once a week.8 Therefore, many Americans rely on perceived weight as
a method of weight assessment.

The purpose of this analysis is to evaluate perceived weight gain during the first 12 months
after women started a new contraceptive method and to determine the validity of self-
reported weight gain. To test the accuracy of perceived weight gain, we examined a subset
of women who also received height and weight measurements at baseline and 12-months
post-enrollment.

MATERIALS AND METHODS

This is a secondary analysis of the Contraceptive CHOICE Project. CHOICE is a
prospective cohort study developed to promote the use of long-acting reversible
contraception (LARC). The study provides contraception for 2—3 years at no-cost to 9,256
women in the St. Louis area in an effort to reduce unintended pregnancies in our region.
English or Spanish speaking women between 14 and 45 years were eligible for the study if
they: 1) resided in the study’s designated recruitment region; 2) were willing to start a new
method of reversible contraception or were currently not using any method; 3) did not desire
to become pregnant for at least 12 months; and 4) were sexually active with a male partner
or planning to become sexually active in the next 6 months. Women were excluded if they
had a history of tubal sterilization or hysterectomy. Study enrollment began in August 2007
and ended in September 2011.

All enrolled participants received contraceptive counseling at one of the designated
recruitment sites, which included the university-based clinic, two abortion clinics, and
several community-based clinics. Counseling sessions at the university-based clinic
presented women with all reversible contraceptive methods and their associated
effectiveness, side effects, benefits and risks to help participants make an informed decision.
Counseling sessions at the remaining clinics were based upon what was usual contraceptive
counseling for that clinic location. Also during the baseline visit, a comprehensive
assessment was performed to collect demographic and reproductive history information,
screen for sexually transmitted infections, and measure height and weight. The woman’s
baseline body mass index (BMI) was calculated as weight (kg)/height (m)? and categorized
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into one of the following BMI groups: underweight (<18.5 kg/m?), normal (18.5-24.9),
overweight (25-29.9), or obese (=30).

We performed telephone interviews using standardized survey instruments at 3 and 6
months post-enrollment, and every six months for the duration of follow-up. Participants
were compensated with a $10.00 gift card at each interview. During the follow-up surveys,
participants were asked to self-report any changes in their weight. Specifically, the survey
question asked, “Since we last spoke, has your weight changed by 5 pounds or more?” If the
participant answered “yes,” she was further asked, “Did you (a) gain weight, (b) lose weight,
(c) both gain and lose weight, or (d) you don’t know?” This question was not included until
a revised version of the survey introduced on July 1, 2008. Therefore, only participants that
answered this question are included in this analysis.

For this analysis, we evaluated women’s perceived weight change during the first 12 months
of starting a new contraceptive method using data from their 3, 6, and 12-month surveys. A
participant was excluded from the analysis if we could not reach a definite conclusion
regarding her direction of perceived weight change over 12 months. For example, a
participant was excluded if she was missing a response to the question above in any of the 3,
6, or 12-month surveys or had responded “yes” to weight change but was missing a response
to how her weight had changed (i.e. weight gain or loss). In addition, if a participant ever
reported “both weight gain and weight loss” or “don’t know” to the question “how did your
weight change?” in any of the 3, 6, or 12-month follow-up surveys, she was excluded from
the analysis sample as we could not determine the direction (gain or loss) of her weight
change. Finally, if a participant’s combined responses of all three surveys included any
combination of “gain” and “loss,” she was excluded because we could not determine her net
sum of perceived weight change as we had no way of knowing which weight change was the
most prominent.

We defined three groups: 1) perceived weight gain; 2) perceived no weight change; and 3)
perceived weight loss. Group 1 (perceived weight gain) included any participant who
reported “weight gain” in at least one of her 3, 6, or 12-month surveys and reported “no
change” at all of the remaining 3, 6, or 12-month survey(s). Group 2 (perceived no weight
change) included participants who, at all of the 3, 6, and 12-month follow-up surveys,
responded, “No, my weight has not changed by 5 pounds or more since we last spoke.”
Group 3 (perceived weight loss) included any participant who reported “weight loss™ in at
least one of her 3, 6, or 12-month surveys and reported “no change” at all of the remaining
3, 6, or 12-month survey(s).

All women enrolled in CHOICE on or after June 15, 2010 were offered eligibility screening
and, if eligible, enrolled in a separate substudy to objectively assess 12-month weight
change with progestin-only methods or the copper IUD. Eligibility for this substudy
included: 1) CHOICE enrollment at the university-based clinic (in order to retain
consistency in scale used to assess weight); 2) 18 years of age or older; 3) using the
levonorgestrel intrauterine system (LNG-IUS), copper T380A 1UD, subdermal implant, or
depot medroxyprogesterone acetate (DMPA) as current method; 4) continued use of one of
the above methods for at least 11 months; and 5) willingness to return to the university-
based clinic for a 12-month visit for an objective weight assessment. At the time of data
analysis, 415 women had enrolled and completed this substudy of objectively measured
weight change. We calculated the participant’s observed weight change by subtracting her
recorded weight at baseline from the recorded weight at her 12-month follow-up. The
observed weight change was classified as: a ‘gain’ if the calculated weight change was a =5
pound increase; ‘no change' if the calculated weight change was less than a 5-pound change
in either direction; and a ‘loss’ if the calculated weight change was a =5 pound decrease. We
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chose a 5-pound change to be consistent with our survey instrument. The observed weight
change categories ‘gain,” ‘no change,” and ‘loss’ were then compared with the perceived
weight change groups (1, 2, and 3) as previously defined. To estimate sensitivity, specificity,
agreement, and relative risk calculations, we combined group 2 (perceived no weight
change) and group 3 (perceived weight loss) to create a dichotomous variable for perceived
weight gain: ‘yes’ (perceived weight gain) or ‘no’ (no perceived weight gain). We created a
similar variable for objective weight gain, where the no weight gain group included the
measured “no change” and “weight loss” groups.

The CHOICE protocol and substudy described above were approved by the Washington
University in St. Louis School of Medicine Human Research Protection Office. The
methodic details of the Contraceptive CHOICE Project have been published in a separate
report.’

Statistical analyses

RESULTS

We compared the baseline demographic and behavioral characteristics among the three
perceived weight change groups—gain, no change, and loss—in both the CHOICE analysis
sample and our substudy sample using chi-square or Fisher exact test where appropriate. We
compared the mean objective weight change of the three perceived weight gain groups in the
substudy using a one-way ANOVA test. We calculated a Kappa statistic to evaluate the
agreement between objective and perceived weight gain. We calculated the sensitivity and
specificity of perceived weight gain compared to the gold standard of objectively measured
weight gain. We also calculated the relative risk (RR) of perceived weight gain by
contraceptive methods and 95% confidence intervals (CI) from Poisson regression using the
SAS GENMOD procedure. This approach provides an unbiased estimate of the relative risk
in the case of common outcomes (greater than 10%). Confounding was defined as a greater
than 10% relative change in the association between perceived weight gain and method
choice with or without the potential confounding factor in the model. Confounders were
included in the final model to obtain an adjusted RR of perceived weight gain among
contraceptive methods. All statistical analysis was performed using SAS 9.2 software. The
significance level alpha was set at 0.05.

Of the 7,977 CHOICE participants who reached 12-months at the time of data analysis,
4,133 women met our inclusion criteria. Among the 3,844 women excluded, 2968 had
missing data regarding the weight question or the specific direction of weight change and
1,146 reported both weight “gain” and “loss”. We found no significant differences in
demographic and behavioral characteristics between the analysis sample and the women
who were excluded because of inclusion criteria or inability to reach a definite conclusion
regarding their weight change. Of the 4,133 women in the analysis sample, 1,407 (34.0%)
perceived weight gain, 1,634 (39.5%) perceived no weight change, and 1,092 (26.4%)
perceived weight loss.

Table 1 displays the demographic and behavioral characteristics of the analysis sample and
the three perceived weight change groups: gain, no change, and loss. Women who perceived
weight gain were significantly more likely to be African American, parous, uninsured, and
less educated. The participants in the weight gain group were also more likely to have
trouble paying for basic necessities and receive public assistance. General health was highest
among those who reported no perceived weight change. Compared to women who were
normal or underweight at baseline (n=1,882), women who were overweight or obese at
baseline (n=2,251) were more likely to report perceived weight gain (36.7% versus 30.9%)
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and weight loss (30.5% versus 21.5%), and less likely to report no weight change (32.8%
versus 47.6%).

Table 2 presents the demographic and behavioral characteristics for the subgroup of
participants who received an objective measurement of weight change at baseline and 12
months. Of the 415 women who completed this assessment, 281 participants met the
inclusion criteria. We found no differences when we compared excluded participants to
those included in the analysis sample. Black race, lower socioeconomic status, higher
baseline BMI, and use of DMPA or the implant were significantly associated with perceived
weight gain.

The mean weight change over 12 months for the total subset of women with objective
weight change assessment was a 2.2 pound increase. The three perceived weight change
groups—gain, no change, and loss—experienced a mean weight change of 10.3 pounds
gained, 1.5 pounds gained, and 9.5 pounds lost, respectively (P<.001). Of the 114 women
who objectively gained 5 pounds or more during the 12 month period, 85 perceived weight
gain. Conversely, among the 167 who did not gain =5 pounds, 141 perceived no weight
gain. Therefore, the sensitivity and specificity of perceived weight gain was 74.6% (85/114)
and 84.4% (141/167), respectively. Additionally, we calculated a Kappa statistic to measure
the agreement between perceived weight gain and actual weight gain. The tests
demonstrated moderate to good agreement (Kappa=0.59, P<.0001). The positive predictive
value for perceived weight gain was 77%.

Figure 1 presents perceived weight change by contraceptive method. Each bar represents the
total number of women using the specified method at baseline. The subdermal implant and
DMPA showed the most perceived weight gain of all reversible methods analyzed. Forty-
one percent of implant users and forty-six percent of DMPA users perceived weight gain of
5 pounds or more. Table 3 shows the crude and adjusted relative risk of perceived weight
gain for each contraceptive method compared to the copper IUD. After adjusting for race,
implant (RR=1.29, 95% CI: 1.10, 1.51) and DMPA (RR=1.37, 95% ClI: 1.14-1.64) users
were significantly more likely to perceive weight gain compared to copper 1UD users. LNG-
IUS, pill, patch, and ring users were no more likely to perceive weight gain compared to
copper 1UD users.

COMMENT

We found perceived weight gain to be a reasonable measure of objective weight gain.
Although not a perfect measure, most women (77%) who self-reported weight gain were
objectively found to have gained 5 pounds or more over 12 months. In addition, participants
who perceived weight gain were found to have gained an average of 8.8 pounds more over
12 months than the group that perceived no change (p < 0.001). Our results suggest that self-
reported weight change may be a reasonable proxy for true weight gain, and may be a
practical way for clinicians and epidemiologists to monitor patients” weight changes. Pronk
and colleagues also noted that self-reported weight is an acceptable alternative given
circumstances where it is difficult or inefficient to obtain measured weight.®

Currently, over one-half of reproductive-age women in the United States have a BMI greater
than 25 kg/m2, which, according to the CDC’s standard weight status categories, classifies
them as overweight or obese.? Similarly, 54.5% of women in our analysis had a BMI greater
than 25 kg/m? at baseline, placing them into the overweight or obese BMI categories. Over
one-third (37%) of the overweight and obese women in our analysis perceived weight gain.
This finding is alarming; in addition to already being at an unhealthy weight, many
subsequently reported a weight gain of at least 5 pounds over twelve months. Our results
indicate that this is true weight gain for most women.
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Because of the many adverse physical and mental health effects that commonly accompany
obesity, it is important for clinicians to be aware of their patients” weight gains. It may be
useful, as well as simple and cost-effective, to have women report perceived weight changes
to their primary care provider at regular intervals. This perceived change may be a trigger
for an objective assessment. If validated, the clinician may suggest weight loss strategies or
consider screening for diseases associated with obesity, such as diabetes or hypertension.

We were interested in perceived weight gain and its association with certain contraceptive
methods. We found that almost one-half of implant and DMPA users (40.9%, 46.1%
respectively) perceived weight gain. As stated earlier, DMPA is the one method that has
been consistently associated with significant weight gain in previous studies.®= To our
knowledge, there are few studies addressing weight gain or perceived weight gain with the
use of the etonogestrel implant. Future studies should determine if the subdermal implant is
associated with the objective evidence of weight gain. Understanding that some
contraceptive methods have higher rates of perceived weight gain could prove helpful to
clinicians when counseling their patients. It also may be helpful for clinicians to understand
that certain patient characteristics (e.g. race, social economic status, education, parity,
baseline BMI, etc.) are more likely to be associated with perceived weight gain.

Strengths of our analysis include a relatively large sample size and a diverse sample in terms
of race and socioeconomic status. Our population reflects the St. Louis population, but may
not be generalizable to other U.S. populations. As a note of caution, the perceived weight
gain group in Table 1 (n=1407) is ten times as large as the objective weight gain group in
Table 2 (n=111). Thus, associations in the perceived weight gain group were more likely to
be statistically significant (due to larger samples size and power); whereas, few associations
were statistically significant in the objective weight gain group due to smaller sample size.

One limitation of our study includes the definition of perceived weight gain and loss. Since
the survey question asked about weight change in intervals (since the participant’s last
survey), and not since the woman started her method, it was challenging to clearly define
self-reported weight change over 12 months. Women who reported both weight gain and
weight loss during the 12 months were excluded from the analysis, even though their net
weight change may have been greater than 5 pounds in either direction. In addition,
participants were asked if they perceived a weight change of 5 pounds or more. Thus, a
participant may have perceived a weight gain, but if it was less than 5 pounds, she reported
no weight change. If the woman perceived a 3 or 4 pound weight gain at each of the surveys,
she may have perceived an overall 9-12 pound weight gain over 12-months, yet, her
responses placed her in the perceived no weight change group. Another limitation of our
study is that CHOICE is an observational study, not a randomized trial; thus, there is still the
potential for residual bias despite our efforts to control for confounding variables. Biological
plausibility does support our findings. Finally, there is reason to believe that media may
have influenced participants’ reports and their associations of weight gain with certain
contraceptive methods. For example, DMPA has been widely reported to be associated with
weight gain and many women are aware of this association; therefore, women using DMPA
may have been more likely to report weight gain.

In conclusion, self-reported weight change is easy to obtain and in most women, represents
true weight gain. The perception of weight gain is clinically important, because it may affect
a woman’s satisfaction with her contraceptive method or influence a woman’s decision to
continue use of the method. Future studies should consider interventions that can promote
healthy weight control, especially in women at high-risk for weight gain, and should assess
the relationship between perceived weight gain and contraceptive continuation and
satisfaction.
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Percent of women reporting weight change by baseline contraceptive method
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Table 3

Risk of perceived weight gain and contraceptive method.

Relativerisk (95% CI)

Method Crude Adjusted®
LNG 1US 1.17 (1.01-1.35)  1.13 (0.98-1.30)
Copper-1UD Reference Reference
Implant 1.39(1.18-1.63)  1.29 (1.10-1.51)
DMPA 1,57 (1.31-1.88)  1.37 (1.14-1.64)

Pills, patch, ring  0.90 (0.75-1.07)  0.88 (0.74-1.05)

Cl, confidence interval.

aModeI adjusted for race.
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