
Articles
Evaluation of a gender synchronized family planning
intervention for married couples in rural India: The
CHARM2 cluster randomized control trial
Anita Raj,a,b,* Mohan Ghule,a Nicole E. Johns,a Madhusudana Battala,c Shahina Begum,d Anvita Dixit,a,e Florin Vaida,a,f

Niranjan Saggurti,c Jay G. Silverman,a and Sarah Averbach a,g

aCenter on Gender Equity and Health, University of California San Diego School of Medicine, 9500 Gilman Drive #0507, La
Jolla, CA, 92093, United States
bDepartment of Education Studies, University of California, 3350 La Jolla Village Dr, San Diego, CA 92161, United States
cPopulation Council, Zone 5A, Ground Floor, India Habitat Center, Lodi Road, New Delhi 110003, India
dDepartment of Biostatistics, ICMR-National Institute for Research in Reproductive Health, J.M Street, Parel, Mumbai 400012,
India
eJoint Doctoral Program in Public Health (Global Health Track), University of California San Diego/San Diego State University,
UC San Diego 9500 Gilman Dr., La Jolla, CA 92093-0725, USA
fDivision of Biostatistics and Bioinformatics, Herbert Wertheim School of Public Health, University of California San Diego,
9500 Gilman Drive, La Jolla, CA 92093, United States
gDepartment of Obstetrics, Gynecology, and Reproductive Sciences, University of California San Diego School of Medicine,
9300 Campus Point Drive #7433, La Jolla, CA 92037, USA
eClinicalMedicine
2022;45: 101334
Published online xxx
https://doi.org/10.1016/j.
eclinm.2022.101334
Summary
Background Despite calls for gender transformative family planning interventions to increase male engagement
and female reproductive agency, there is limited research involving rigorous evaluation of the integration of these
approaches. CHARM2 (counseling Husbands and wives to Achieve Reproductive Health and Marital Equity) builds
upon a prior three-session male engagement intervention by integrating female-focused sessions emphasizing wom-
en’s choice and agency (i.e., gender synchronization). We hypothesized that CHARM2 participants will be more
likely to report marital contraceptive use and communication and women’s contraceptive agency, and less likely to
report unintended pregnancy, relative to participants in the control condition.

MethodsWe conducted a two-armed cluster randomized controlled trial evaluating the effects of CHARM2 on mari-
tal contraceptive use, communication, decision-making; women’s contraceptive agency, and pregnancy among
young married couples in rural Maharashtra, India (ClinicalTrials.gov #NCT03514914, complete). 40 geographic
clusters, defined based on the catchment areas of subcenter health facilities (the most proximal level of community
health care within India’s public health system) were randomized to control (n = 20) and intervention (n = 20). We
assigned all participants within that geographic cluster to the corresponding cluster treatment condition; partici-
pants, investigators, and study staff were not masked to treatment assignment. Eligibility criteria included wife aged
18−29, couple residing together for at least six months with no plan for migration, and neither spouse sterilized or
infertile. The CHARM2 intervention included five provider-delivered sessions on gender equity and family planning,
two delivered in parallel to husbands and wives separately by gender-matched providers, and one final joint session,
delivered within the four months subsequent to baseline survey. We conducted surveys and pregnancy testing at
baseline and 9-month and 18-month follow-up. We used difference-in-differences multilevel mixed effects logistic
regressions to assess CHARM2 effects on marital contraceptive use and communication, and women’s contraceptive
agency; we used single time point mixed effects logistic regressions for pregnancy outcomes. All analyses used an
intention-to-treat approach.

Findings 1201 couples were recruited between September 2018 and June 2019; 600 intervention and 601 control.
All couples were included in outcome analyses. Full couple retention was 90¢2% (n = 1083) at 9-month follow-up
and 90¢5% (n = 1087) at 18-month follow-up. Modern contraceptive use was higher among intervention participants
at 9-month but not 18-month follow-up (9-month adjusted ratio of odds ratio [AROR] 1¢5, 95% CI 1¢03−2¢3; 18-
month AROR 0¢8, 95% CI 0¢4−1¢4). Communication (9-month AROR 1¢9, 95% CI 1¢0−3¢6; 18-month AROR 2¢7,
95% CI 1¢5−4¢8) and agency (9-month AROR 5¢1, 95% CI 1¢2−22¢4; 18-month AROR 8¢1, 95% CI 1¢4−48¢2) both
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improved at both time points. There was no significant difference in pregnancy between groups over the 18-month
period (AOR 0¢8, 95% CI 0¢7−1.1) However, for women who expressed fertility ambivalence at baseline, unintended
pregnancy was marginally less likely among intervention participants (47% vs 19%) (p = 0¢07). There were no
reported adverse events.

Interpretation The CHARM2 intervention offers a scalable model to improve contraceptive use, communication,
and agency and possibly decrease unplanned pregnancies for couples in rural India.

Copyright � 2022 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

Keywords: Family planning; Cluster randomized controlled trial; Contraceptive use; Gender equity
Research in Context

Evidence before this study

We systematically reviewed clinical trials evaluating
gender-equity focused and gender-transformative fam-
ily planning interventions to assess the approach and
impact of these on contraceptive uptake and pregnancy
outcomes. In August of 2020 and January of 2021, we
searched PubMed using the following MeSH search
terms: (“family planning” OR “contraception”) AND
(“gender-transformative” or “gender equity”) OR (“male
engagement”) with the following filters “clinical trial”
(Phases I-IV and Pragmatic, excluded veterinary), “ran-
domized controlled trial”, “evaluation study”, “meta-
analysis”, “observational study” (excluded veterinary),
“review”, and “systematic review”. We also limited our
search to articles published in the past 10 years. We
identified 39 papers. We additionally obtained papers
known to and recommended by our co-authors on this
paper, as well as via reviewer recommendations.

Evidence indicates that addressing gender norms in
family planning counseling may be effective at increas-
ing contraceptive use, but gender-synchronized inter-
ventions addressing gender norms, male engagement,
and female agency are limited. Further, more intensive
interventions- longer duration with more points of con-
tact − remain the norms for these types of programs,
impeding their scale up.

Added value of this study

This study involves a two-armed cluster evaluation of
CHARM2, a gender synchronized, gender equity-
focused family planning intervention. CHARM2 is a
briefer intervention built upon the three-session (two
male-only sessions and one couple session) counseling
Husbands to Achieve Reproductive Health and Marital
Equity (CHARM) intervention, which employed male
health providers to engage and counsel husbands on
gender equity and family planning (GE + FP). CHARM2
added two women-focused sessions delivered by a
female provider, a broader array of contraceptive
options, and evaluation measures on women’s agency
as potential outcomes. Evaluation results indicate
significant effects of CHARM2 on marital contraceptive
use and communication and women’s contraceptive
agency at 9-month follow-up, as well as on contracep-
tive communication, women’s reproductive agency,
and a trend in pregnancy planning at 18-month follow-
up. We also found high intervention participation and
satisfaction with the intervention. The 18-month follow-
up period overlapped with the COVID-19 pandemic,
which may have affected access to modern contracep-
tives and thus contraceptive use.

Implications of all the available evidence

Results of this study indicate that CHARM2 is a scalable
model with high receptivity from couples that can
increase male engagement in family planning and
female contraceptive agency, in tandem, with impacts
on contraceptive use and potentially pregnancy plan-
ning. Study findings related to this briefer intervention
inclusive of both members of a married couple have
broad implications for an approach to FP intervention
at scale for low resource settings in India and elsewhere.
Introduction
The prevalence of modern contraceptive use in India
has remained largely unchanged for almost two deca-
des, with most contraceptive use occurring in the form
of sterilization.1,2 Family planning (FP) services in India
emphasize and incentivize female sterilization, and
reversible contraceptive methods, which can support
healthy birth spacing and delaying first births, receive
less attention.1 Even within more highly resourced
Indian states such as Maharashtra, 59% of women who
use a modern contraceptive report never receiving
counseling on other contraceptive options,3 and 78% of
married women reporting non-use of a contraceptive
report never received FP counseling from a health pro-
vider.2 Findings highlight the need for strengthening
evidence-based FP services in India with greater empha-
sis on women’s reproductive choice and agency.
www.thelancet.com Vol 45 Month March, 2022
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Research posits that gender equity in FP interven-
tions is important to support women’s reproductive
choice and agency and to increase modern contraceptive
use, particularly in contexts where traditional gender
norms prevail.4 Gender transformative interventions
that aim to alter traditional gender roles and normative
practices, particularly as relates to male engagement in
FP and the unacceptability of male violence against
women, have proven effective in improving contracep-
tive uptake among young married couples.5−7 Impor-
tantly, many of these male engagement interventions
focus on respectful marital communication and joint
contraceptive decision-making, which is in itself require
a shift in norms. Prior research from India involved
evaluation of such an approach, the CHARM (counsel-
ing Husbands to Achieve Reproductive health and Mari-
tal equity) intervention, a three-session gender equity
and family planning (GE+FP) counseling intervention
delivered by male health care providers to married men,
both alone and with their wives. CHARM session atten-
dance by men was high (91%), and a randomized con-
trolled trial evaluating CHARM found significant
impacts on contraceptive use and men’s gender role ide-
ologies over an 18-month follow-up period.8,9 However,
despite the effectiveness of the intervention, and high
male participation, impact on contraception was largely
limited to condoms, and only half of women partici-
pated in couple sessions.8 Inadequate focus on women
may have impeded their participation and uptake of
female-controlled reversible contraceptive methods.
Further, low engagement of women in an FP program
can impede women’s reproductive agency.

Building upon this work, we developed the gender-
synchronized CHARM2 (counseling Husbands and
wives to Achieve Reproductive health and Marital
equity) intervention. CHARM2 is a five session GE+FP
counseling intervention, which added two female-only
sessions (delivered by female health providers) in paral-
lel with the two male-only sessions provided in the origi-
nal CHARM intervention, followed by a joint session for
the couples.10 CHARM2 built upon the original
CHARM intervention by offering a broader array of con-
traceptives (e.g., intrauterine devices (IUDs), and oral
contraceptive pills (OCPs)) directly to women by a gen-
der-matched provider across the multiple sessions. We
use a person-centered care approach, a proven model
that places women at the center of FP decision-making,
relative to the provider and the male partner.11−15 This
approach, which borrowed from prior reproductive coer-
cion-focused clinical interventions with women,16,17 was
designed to ensure that the intervention did not just
emphasize male engagement but also female reproduc-
tive agency.4

The CHARM2 model is a briefer intervention than
most evaluated interventions with demonstrated effec-
tiveness in reproductive and sexual health outcomes in
low and middle income countries (LMICs), which tend
www.thelancet.com Vol 45 Month March, 2022
to be community-based rather than provider-delivered,
and are ongoing via mass media or groups rather than
individual or couple focused care.18,19 We found couple-
level interventions lacking in the literature. The local
provider-delivered CHARM2 model offers only three
required points of contact for men and women, respec-
tively, with the last point of contact for the couple
jointly. This approach allows for a more personally tai-
lored approach and greater ease for participation, given
the localized access combined with low required num-
ber of contacts. Fewer contact requirements can facili-
tate uptake and scale of this intervention. This approach
requires more contact that the World Health Organiza-
tion-recommended brief intervention approach, which
involves one session for less than 60 min,20,21 but a
one-session intervention would be difficult to carry out
with coverage of sensitive gender equity issues, such as
son preference and intimate partner violence (IPV), in
conjunction with FP counseling. Nonetheless, our
approach included strategies used in brief sexual and
reproductive health interventions with proven effective-
ness, including education on social and health conse-
quences, behavioral demonstration and feedback, and
use of a credible source.22
Methods

Study design
We conducted a two-arm cluster randomized controlled
trial to evaluate the impact of the CHARM2 GE+FP
intervention, relative to standard of care, on modern
contraceptive use, marital contraceptive communication
and joint decision-making (male engagement out-
comes), women’s contraceptive agency (contraceptive
self-efficacy and equal control over decision-making),
and pregnancy. The complete study protocol is pub-
lished elsewhere and included as an appendix (see Sup-
plemental Document 1).10 Briefly, married couples were
recruited from households in the rural Pune district of
Maharashtra, India. The study area was selected due to
lower than state-level modern spacing contraceptive use
and higher male to female sex ratio (indicating strong
son preference).10

We collected data from couples at three time points:
baseline (September 2018−June 2019), nine-month
(July 2019−March 2020), and 18-month (June-Decem-
ber 2020) follow-up. There was a gap between the fol-
low-up surveys due to the COVID-19 pandemic and
state-wide shutdowns. Our team administered surveys
with additional protections during COVID-19, including
masking and social distancing.
Cluster randomization, sampling, and recruitment
We randomized 20 geographic clusters within the Jun-
nar taluka (region) of Pune district to receive either the
3
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CHARM2 intervention or the standard of care. We cre-
ated clusters based on the catchment area of subcenter
(SC) health facilities, the most proximal level of commu-
nity health care within India’s public health system.
Cluster randomization ensured that providers were con-
sistent in offering either intervention or control services
to assigned participants, reducing risk for contamina-
tion. Neither participants nor research staff were
masked to the treatment assignment.

Total sample size of 1200 was determined based on
expected treatment effects detectable with 80% power
given the two-arm design with 20 equally sized clusters
of 48 couples. We recruited 60 couples per cluster to
account for 80% retention; full detail on sample size cal-
culation has been published.10 First, research staff
screened all households in a cluster for married couples
meeting the inclusion criteria: residing together for at
least six months with no plan for migration, wife aged
18−29 years, and neither spouse sterilized or infertile.
Second, we selected eligible couples using random
number generation to obtain 60 couples per cluster.
Study staff used random number generation to assign
clusters to treatment status and to determine which eli-
gible couples to approach.
Study procedure and retention
Gender-matched research staff obtained written
informed consent from participants and conducted one-
on-one surveys in private settings with wives and hus-
bands separately. A gender-matched interviewer met
with each spouse separately and privately, and obtained
written consent immediately prior to survey implemen-
tation. If either partner refused consent, the couple was
no longer eligible. Staff administered interviews and
directly entered the responses into an electronic tablet
system. Research staff conducted the 30−60 min inter-
views in the local language (Marathi).
Standard of FP care in Maharashtra, India
The Indian government has a long-standing public FP
program, dating back to 1952.23 They continue to renew
their commitments to this issue, with a US$2 billion
commitment to expand contraceptive options and FP
counseling availability in 2012, and establishment of
the Mission Parivar Vikas Programme in 2016 with
additional funds and support to improve these same
services in high fertility districts in seven states (not
including Maharashtra).24,25 Analysis of funding distri-
bution indicates that more than two-thirds of this fund-
ing went to support services and incentives for female
sterilization.25 Hence, while the Government of India
covers IUDs, OCPs, condoms, and male sterilization, as
well as injectable contraceptives in some contexts,23

these continue to receive less focus and support from
the public health system.25
As part of the country’s 2012 commitments to
improved contraceptive access,24 the government of
India revised their guidelines for SCs to support rural
areas across India. Each SC serves a population of 3000
−5000, depending on the terrain for ease of outreach,
and each must include at least one female auxiliary
nurse midwife (ANM) (preferably two) and one male
health worker. SCs provide contraceptives and FP
counseling within villages, and support accredited social
health activists (ASHAs) to provide contraceptives and
FP counseling as well.26 Per policy, community-based
as well as SC-based clinical efforts should include edu-
cation and motivation on contraceptives and the social
and health benefits of FP, as well as maintaining supply
and provision of condoms, OCPs, emergency contracep-
tives, and IUDs.26 SC facilities must have all necessary
materials and conditions for IUD insertion, including a
trained ANM. ANMs also offer counseling and referral
for safe abortion services and follow-up for any compli-
cations from abortion,26 and they also maintain records
of households regarding reproductive, maternal, and
child health needs, including information regarding
contraceptive practices of married household members.
They outreach to couples as well as women to support
contraceptive uptake and provide follow-up for con-
traceptive acceptors to address any side effects or con-
cerns related to continuation of contraceptive use.26

The public health system trains ANMs and ASHAs in
FP counseling and monitors their provision of services
and quality of care.26

The State Government of Maharashtra additionally
has two gender equity schemes to reduce son prefer-
ence.27 The Majhi Kanya Bhagyashree provides pay-
ment of IRs.50,000 (approximately US$715) toward one
girl child and IRs.25,000 (approximately US$360) for
each of two girls. The Beti Bachao Beti Padhao Scheme
supports community engagement to build norms and
practices that improve the value of the girl child. While
there is not clarity on the effectiveness of these
schemes, their existence does indicate a policy environ-
ment supportive of shifts on the issue of son preference,
an issue known to affect contraceptive use in
India.25,28,29
Intervention
The CHARM2 intervention involves five sessions of FP
+GE counseling delivered over four to six months, with
one month between sessions. Two sessions were deliv-
ered separately to husbands and wives (i.e., gender-syn-
chronized) by gender-matched health providers, and a
final session for couples provided by either the male or
female provider who delivered the individual sessions
for either spouse, based on availability or participants’
preference. Providers included the ANM attached to the
SC as well as local private health providers of both gen-
ders, both allopathic and non-allopathic (ayurvedic and
www.thelancet.com Vol 45 Month March, 2022
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homeopathic) doctors. CHARM2 providers, including
ANMs and physicians, received a two-day training on
gender equity issues, person-centered FP, and the
CHARM2 intervention in addition to receipt of standard
government FP training. The public health system pro-
vided training on IUD insertion to all ANMs in the
CHARM2 program, and they made available their IUD
insertion training available for allopathic physicians
providing CHARM2. We gave all providers in the inter-
vention clusters a visual flip chart covering the themes
of CHARM2 content as well as cards with FP methods
to facilitate counseling sessions inclusive of contracep-
tive choice.

CHARM2 FP content for both spouses included
exploration of fertility goals and counseling on con-
traceptive options to achieve these goals including edu-
cation regarding efficacy, risks, non-contraceptive
benefits, and side effects of different types of contracep-
tives, and skills training and practice related to con-
traceptive communication and joint decision-making.
For women, counseling also assessed for reproductive
coercion from partners or family and used a person-cen-
tered care approach11-14 in which women’s choice and
fertility goals were central to contraceptive decision-
making, including discussion about the potential for
covert contraceptive use. For men, counseling empha-
sized the importance of male engagement and respect-
ful communication with wives. GE elements of the
program included dialogue on the importance of respect
for women and girls, risks of social norms related to son
preference, and the effect male dominance and marital
violence can have on healthy and positive marital
dynamics and the health of women and children
(Appendix Table 1).

The provider offered contraceptive methods on the
same day if desired and available. We maintained a sup-
ply of condoms, pills, and IUDs for providers to distrib-
ute to CHARM2 intervention participants at no cost,
and these were available at all sessions, though the IUD
was only offered and provided to women if a trained
ANM or physician was available for insertion. If the
women preferred an IUD and there was no trained
provider available, the provider scheduled a follow
up visit with a trained provider for this service.
While we hoped to provide CHARM2 to women
through ANMs within the public health system and
at the cluster-based SCs, in practice, we often found
ANM vacancies at SCs. In these cases, ANMs from
other SCs offered coverage. (See Supplemental Docu-
ment 2.) This offered inconsistent coverage, so
trained private and public female physicians provided
CHARM2 to women in these clusters.
Control
As described above in our description of standard of
care in the country and state, ASHAs provided women
www.thelancet.com Vol 45 Month March, 2022
in the control group FP brochures, OCPs, and condoms
via standard home visits. Our research team also
referred women and couples to the locally available pub-
lic health services at each point of data collection. Local
public health services provide FP counseling and select
contraceptive methods, as noted above. These services
were equivalently available across the treatment and
control conditions.
Measures
Outcomes. Outcomes included modern contraceptive
use, type of contraceptive use, male engagement in con-
traceptive use (contraceptive communication and joint
decision-making), contraceptive agency (self-efficacy
and equal decision-making control), and pregnancy
(any pregnancy and pregnancy intention) (Definitions,
Table 1).
Covariates. We assessed wife’s age, age at marriage,
religion, caste, parity, having a living son, and co-resi-
dence with mother-in-law via single item measures
using wife’s responses. We assessed husband’s age and
household below poverty line (BPL) card ownership [a
proxy for low-income] using husband’s responses.
Data analyses
First, we assessed descriptive statistics, including base-
line demographics and outcomes at each time point,
overall and by treatment. We used Fisher’s exact tests to
compare categorical items and t-tests to compare contin-
uous items across treatment group; mean and standard
deviation are reported for continuous measures.

Next, we assessed intervention effects on current
modern FP use, contraceptive communication, joint
contraceptive decision-making, contraceptive self-effi-
cacy, and equal contraceptive decision-making control
outcomes using an intent-to-treat design and difference-
in-differences logistic regression approach, including
mixed-effects models with nested random effects to
account for cluster randomization. We first constructed
unadjusted models, accounting only for time (baseline,
nine-month follow-up, 18-month follow-up), treatment
status, and time-treatment interaction. We then con-
structed adjusted models, including baseline demo-
graphic characteristics as fixed effects if associated with
treatment or with female loss to follow-up in Fisher’s
exact tests at p<0¢20 (if categorical) or t-tests at p<0¢20
(if continuous). We used female rather than male loss
to follow-up because we used female data to define out-
come measures. Demographics included in models as
covariates were tested for multicollinearity and were
excluded if highly collinear. Fixed effects in these mod-
els thus included baseline indicators of religion and of
5



Construct Outcome Definition

Modern contraceptive

use

Any modern use We asked participants whether they had done anything to prevent or delay a preg-

nancy within the past three months. If they answered ‘yes’, they were asked which

method(s) they had used. Modern methods available in the project area were con-

doms (male condoms are widely available and there is limited availability of female

condoms), combined hormonal and progestin-only oral contraceptive pills, Copper

IUDs, emergency contraceptive pills, and sterilization (male and female). Injectable

contraceptives were available in a limited number of locations. We excluded cur-

rently pregnant women from this outcome. We categorized participants as using a

modern method in the past three months or not. Lactational amenorrhea (LAM) was

not included as a modern method, per prior research.1

Use by type The categorical method type outcome included no method use in past three months,

rhythm and/or withdrawal use only, condom use, pill use, IUD use, or (at 9-month

and 18-month follow-up only) female sterilization use. We excluded currently preg-

nant women from this outcome. We excluded women exclusively using LAM, emer-

gency contraceptives, and injectable contraceptives from this outcome due to low

prevalence (n<10).

Male engagement in

contraceptive use

Contraceptive communication We assessed contraceptive communication by asking women “Did you have a discus-

sion with your husband on contraceptive use in the past three months?”, with

response options yes/no.

Joint decision-making We assessed male engagement in contraceptive decision-making via the DHS India

measure3: “Would you say that using or not using contraception is mainly your deci-

sion, your husband’s, joint decision by both, your mother, mother in law, elderly

head of household, your sibling, your husband’s sibling or someone else?”We

dichotomized this as joint decision vs not, to indicate male participation but not

unilateral male-decision-making control.

Contraceptive agency Self-efficacy items 1, 2, & 3 We used three distinct items to assess wife’s contraceptive self-efficacy; these were

kept as independent variables rather than combined into a scale due to insufficient

intercorrelation. The items were: “How sure are you that you could tell your husband

that you wanted to use family planning?”, “How sure are you that you could use

family planning?”, and “How sure are you that you could use family planning, even if

your husband did not want to?”, with response options ranging from 1 (completely

unsure that I could) to 5 (completely sure that I could). Responses to all three items

were highly skewed, so we dichotomized responses to completely/somewhat sure

(4 or 5) vs not (1, 2, or 3).

Decision-making control We used a single item to assess women’s equal control with husband over contracep-

tive decision-making. We asked: “In the past three months, did you feel that you had

equal right (as your husband) to choose a family planning method?” with response

options yes/no.

Pregnancy Any pregnancy At both 9-month and 18-month follow-up, we asked women if they were currently

pregnant and how many times they were pregnant in the prior 9 months (e.g. time

since prior survey). Women also took a urine pregnancy test at each time point. We

categorized women has having a pregnancy during follow-up if a woman reported

a current pregnancy, reported a pregnancy in the prior 9 months, or had a positive

pregnancy test, at either follow-up time point.

Unintended pregnancy Women were asked for each pregnancy ‘when you got pregnant, did you want to get

pregnant at that time?’. Women who answered ‘no’ to this item (indicating either

mistimed or unwanted pregnancy) for any pregnancy at either 9-month or 18-

month survey were considered to have an unintended pregnancy during follow-up.

Table 1: Outcome measure definitions.
References:

1. Hubacher D, Trussell J. A definition of modern contraceptive methods. Contraception 2015; 92(5): 420−1.
2. IIPS & ICF. National Family Health Survey (NFHS-4) 2015−16. Mumbai, India, 2017.
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wife living in the same household as her mother-in-law,
as well as wife and husband age, wife age at marriage,
wife parity, having a living son, scheduled tribe/sched-
uled caste designation, and BPL card ownership. All
models, unadjusted and adjusted, included couple
nested within subcenter as random intercepts.

We assessed pregnancy and pregnancy intention
during the follow-up period via three single-time-point
analyses:
(a) mixed effects logistic regression of any pregnancy
during the follow-up time period vs no pregnancy
during follow-up, unadjusted and adjusted, with
subcenter random effect;

(b) mixed effects logistic regression of unintended
pregnancy vs intended pregnancy during follow-up,
unadjusted and adjusted, with subcenter random
effect; and

(c) multinomial logistic regression of unintended vs
intended vs no pregnancy during follow-up, unad-
justed and adjusted, with subcenter clustering vari-
ance estimation specification.

In unadjusted models, we included only treatment
condition as a fixed effect. For adjusted models, we also
included the same demographics as models for out-
comes above. As an additional post-hoc exploratory anal-
ysis, we present ex post facto pregnancy intention
stratified by baseline fertility intention, with treatment
differences assessed via chi-squared test. Fertility inten-
tion at baseline was assessed via a single item asking
“Would you like to have (a/another) child, or would you
prefer not to have any (more) children?”, with response
options ‘Have a/another child; No more/none; Unde-
cided/Don’t know’. Due to small cell sizes, we present
only unadjusted bivariate analyses.

We also examined contraceptive method mix at each
time point as an exploratory analysis. We assessed dif-
ferences by treatment status at each time point via mul-
tinomial regression models, accounting for subcenter
clustering and covariates accounted for in primary out-
come models.

As a pre-specified sensitivity analysis, we replicated
the current use models using generalized estimating
equations (GEE) with an exchangeable working correla-
tion matrix. As an additional post-hoc sensitivity analy-
sis, we also replicated the current contraceptive use
models using a per-protocol rather than intent-to-treat
approach.

To assess acceptability of the intervention, we also
conducted basic frequency responses to a participant
satisfaction survey, with gender-stratified data presented
for each item.

Significance was set at p<0¢05 for all comparisons
including adjusted odds ratios (AORs) and adjusted
ratios of odds ratios (ARORs); conditional (individual)
www.thelancet.com Vol 45 Month March, 2022
odds ratios (ORs) and 95% confidence intervals (CIs)
reported throughout. All analyses were conducted using
STATA 15¢1.

We used CONSORT guidelines24 for reporting on
our cluster randomized controlled trial.
Ethical review
The institutional review boards of the University of Cali-
fornia, San Diego, Population Council, and the National
Institute for Research in Reproductive Health in India
approved the protocol and all participants provided writ-
ten consent prior to enrollment.
Role of the funding source
The funder had no role in the design and conduct of the
study, collection, management, analysis, and interpreta-
tion of the data; or preparation, review, or approval of
the manuscript; or decision to submit the manuscript
for publication. All authors had full access to the data in
the study; NJ, FV, SA and AR verified data presented.
All authors approved of the decision to submit for publi-
cation.
Results

Characteristics of the sample at baseline
We screened 3087 couples and identified 2411 couples
eligible for inclusion in the study (78%) (Figure 1). We
then re-approached 1756 of the eligible couples for
recruitment. Of the 880 couples and 876 couples
approached in the intervention and control clusters,
600 (68¢2%), and 601(68¢6%) were enrolled; 1201 cou-
ples were included in total.

At baseline, women averaged 24 (23¢9, SD 3¢0) and
men averaged 29 (29¢4, SD 3¢8) years old (Table 2).
Average monthly household income was 25,182 rupees
(approx. $352), most did not hold a BPL card (indicating
low income; 75%), had at least secondary education
(86% women, 86% men), were not of a scheduled
tribe/caste (68% women, 67% men). About half of
women (54%) and all men (100%) had worked for pay
within the past year. One in six women were nullipa-
rous (16%), 54% had given birth once, and 30% had
given birth two or more times.

The full intervention (five CHARM2 counseling ses-
sions) was received by 87¢5% of participating couples;
an additional 7¢3% of women and 5¢3% of men received
at least one session. Only 3% of couples received no ses-
sions (Figure 1).

At nine-month follow-up, 1083 couples provided sur-
veys, and an additional six women and 33 men
responded while their partner did not (Figure 1). Full-
couple retention at nine months was 90¢2% (88¢7%
intervention, 91¢7% control couples) (p = 0¢08). At 18-
month follow-up, 1087 couples provided surveys, and
7



Figure 1. CHARM2 recruitment and retention CONSORT flow diagram.
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an additional one woman and 15 men responded while
their partner did not. Full-couple retention at 18 months
was 90¢5% (89¢2% intervention, 91¢8% control couples)
(p = 0¢11).
Differences between treatment groups at baseline
Women in the intervention clusters were more likely to
be Hindu (96¢8% vs 88¢0%, p<0¢001) and to live in the
same household as their mother-in-law (82¢0% vs
78¢0%, p = 0¢10) (Table 2). No other sociodemographic
characteristics differed significantly at p<0¢20 between
groups.
Current modern contraceptive use
Current modern contraceptive use increased over the
study time period for the total study population, from
37¢9% at baseline, to 49¢6% at nine-month, and 55¢7%
at 18-month follow-up (Appendix Table 2). Modern con-
traceptive use was equivalent at baseline (37¢6% inter-
vention vs 38¢1% control, p = 0¢89), marginally higher
www.thelancet.com Vol 45 Month March, 2022



Overall Control Intervention p-value1

N 1201 601 600

Wife age, mean (SD) 23.9 (3.0) 23.9 (3.0) 23.9 (2.9) 0.96

Husband age, mean (SD) 29.4 (3.8) 29.4 (3.7) 29.4 (3.9) 0.80

Wife age at marriage, mean (SD) 19.4 (2.3) 19.4 (2.4) 19.5 (2.3) 0.55

Child marriage (wife married <18) 0.50

No 987 (82.2%) 489 (81.4%) 498 (83.0%)

Yes 214 (17.8%) 112 (18.6%) 102 (17.0%)

Couple age difference H-W, mean (SD) 5.6 (3.2) 5.5 (3.1) 5.6 (3.3) 0.80

Wife parity 0.31

0 197 (16.4%) 92 (15.3%) 105 (17.5%)

1 644 (53.6%) 324 (53.9%) 320 (53.3%)

2 315 (26.2%) 157 (26.1%) 158 (26.3%)

3+ 45 (3.7%) 28 (4.7%) 17 (2.8%)

Wife highest education completed 0.24

Primary or No education (0−8) 169 (14.1%) 93 (15.5%) 76 (12.7%)

Secondary (9−10) 345 (28.7%) 163 (27.1%) 182 (30.3%)

Higher secondary (11−12) 321 (26.7%) 169 (28.1%) 152 (25.3%)

Post secondary(13+) 366 (30.5%) 176 (29.3%) 190 (31.7%)

Husband highest education completed 0.94

Primary or No education (0−8) 174 (14.5%) 86 (14.3%) 88 (14.7%)

Secondary (9−10) 368 (30.6%) 188 (31.3%) 180 (30.0%)

Higher secondary (11−12) 305 (25.4%) 154 (25.6%) 151 (25.2%)

Post secondary(13+) 354 (29.5%) 173 (28.8%) 181 (30.2%)

Wife worked in past year 0.27

No 556 (46.3%) 288 (47.9%) 268 (44.7%)

Yes 645 (53.7%) 313 (52.1%) 332 (55.3%)

Husband worked in past year −

No 0 (0%) 0 (0%) 0 (0%)

Yes 1201 (100%) 601 (100%) 600 (100%)

Religion <0.001

Hindu 1110 (92.4%) 529 (88.0%) 581 (96.8%)

Muslim/Buddhist/Jain/Christian/Other 91 (7.6%) 72 (12.0%) 19 (3.2%)

SCST designation 0.29

None/other 818 (68.1%) 418 (69.6%) 400 (66.7%)

SC/ST/OBC 383 (31.9%) 183 (30.4%) 200 (33.3%)

Husband-reported avg mo income Rs, mean (SD) 25,182 (51,131) 27,046 (64,613) 23,315 (32,384) 0.21

Household has BPL card 0.84

No 902 (75.2%) 453 (75.5%) 449 (75.0%)

Yes 297 (24.8%) 147 (24.5%) 150 (25.0%)

Has living son 0.52

No 645 (53.7%) 317 (52.7%) 328 (54.7%)

Yes 556 (46.3%) 284 (47.3%) 272 (45.3%)

Mother-in-law lives in same household 0.097

No 240 (20.0%) 132 (22.0%) 108 (18.0%)

Yes 961 (80.0%) 469 (78.0%) 492 (82.0%)

Table 2: Characteristics of CHARM2 participants at baseline, by treatment status (n = 1201).
1 Fisher's exact test (categorical) or t-test (continuous), control versus intervention.
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among intervention participants at nine-month follow-
up (52¢7% vs 46¢6%, p = 0¢06), and somewhat lower
among intervention participants at 18-month follow-up
relative to controls, though this difference was not statis-
tically significant (53¢1% vs 58¢3%, p = 0¢21). In
www.thelancet.com Vol 45 Month March, 2022
unadjusted difference-in-difference models, significant
treatment effects were present at nine-month follow-up
(ROR 1¢6, 95% CI 1¢1−2¢4), but not 18-month follow-up
(ROR 0¢8, 95% CI 0¢4−1¢4) (Table 3). The magnitude
and significance of findings were nearly identical in
9



Outcome Interaction Simple2 Adjusted3

ROR 95% CI p-value AROR 95% CI p-value ICC4

Current modern con-

traceptive use1
Intervention # 9mo follow-up 1.59 [1.07,2.37] 0.022 1.54 [1.03,2.29] 0.035 0.0081

Intervention # 18mo follow-up 0.79 [0.44,1.41] 0.42 0.78 [0.44,1.39] 0.40

Contraceptive

communication

Intervention # 9mo follow-up 1.96 [1.06,3.60] 0.057 1.93 [1.04,3.58] 0.037 0.0111

Intervention # 18mo follow-up 2.67 [1.47,4.84] 0.032 2.66 [1.46,4.84] 0.001

Joint contraceptive

decision-making

Intervention # 9mo follow-up 1.48 [0.90,2.42] 0.12 1.45 [0.89,2.36] 0.14 0.0057

Intervention # 18mo follow-up 1.46 [0.78,2.75] 0.23 1.46 [0.77,2.78] 0.25

Contraceptive self-effi-

cacy: How sure are

you that you could

tell your husband

that you wanted to

use family planning?

Intervention # 9mo follow-up 5.13 [1.17,22.42] 0.030 5.12 [1.17,22.44] 0.030 <0.0001

Intervention # 18mo follow-up 8.25 [1.37,49.59] 0.021 8.08 [1.35,48.19] 0.022

Contraceptive self-effi-

cacy: How sure are

you that you could

use family planning?

Intervention # 9mo follow-up 2.64 [1.17,5.96] 0.020 2.56 [1.15,5.70] 0.021 0.0435

Intervention # 18mo follow-up 1.46 [0.54,3.97] 0.46 1.41 [0.53,3.75] 0.49

Contraceptive self-effi-

cacy: How sure are

you that you could

use family planning,

even if your husband

did not want to?

Intervention # 9mo follow-up 1.20 [0.76,1.91] 0.43 1.20 [0.76,1.89] 0.44 0.0156

Intervention # 18mo follow-up 1.23 [0.72,2.12] 0.45 1.22 [0.71,2.11] 0.46

Equal right to choose

contraceptive

method

Intervention # 9mo follow-up 2.55 [1.04,6.25] 0.041 2.52 [1.03,6.16] 0.044 0.0046

Intervention # 18mo follow-up 1.74 [0.72,4.17] 0.22 1.75 [0.73,4.21] 0.21

Table 3: Difference-in-differences logistic regression time-treatment interaction effects, assessing CHARM2 impact on modern
contraceptive use, contraceptive communication, joint contraceptive decision-making, and contraceptive agency.

1 Limited to non-pregnant women.
2 Simple models include time (baseline, 9-month follow-up, 18-month follow-up), treatment status, and time-treatment interaction, with individual nested

within subcenter random intercepts to account for repeated measures over time and subcenter clustering.
3 Adjusted models include same specifications as simple models, as well as baseline indicators of religion, wife living in the same household as her mother-

in-law, wife and husband age, wife age at marriage, wife parity, having a living son, scheduled tribe/scheduled caste designation, and BPL card ownership.
4 Intracluster correlation coefficient, adjusted model.
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adjusted models (nine-month AROR 1¢5, 95% CI 1¢03
−2¢3; 18-month AROR 0¢8, 95% CI 0¢4−1¢4). As a
sensitivity analysis, adjusted GEE analyses produced
similar findings, though marginal population treat-
ment effects were slightly attenuated from individual
effects observed in logistic regression models (results
not shown). As a post-hoc sensitivity analysis, effects
from per-protocol analyses were somewhat stronger
than those from intention-to-treat analyses at nine
months (AROR 1.80, 95% CI 1.20−2.69) though
remained not statistically significant at 18-month fol-
low-up (AROR 0.76, 95% CI 0.45−1.28) (results not
shown).

Types of contraceptives used differed over time. At
baseline, 25¢4% of women were using condoms, 3¢2%
pills, 8¢9% IUDs, 23¢4% withdrawal or rhythm method,
and 39¢1% were using no method; this did not differ by
treatment group (Appendix Table 2). Due to inclusion
criteria, no participants were sterilized at baseline. At
nine-month follow-up, condom use increased signifi-
cantly more for intervention compared to control partici-
pants (35¢3% vs 26¢5%, p = 0¢004). Female sterilization
occurred but did not differ significantly different
between groups (5¢2% intervention vs 6¢9% control,
p = 0¢37). At 18-month follow-up, condom use was
equivalent across groups (32¢5% intervention vs 32¢2%
control, p = 0¢94), but pill use was significantly lower
among intervention participants (1¢8% vs 4¢4%,
p = 0¢02). In multinomial regression models, there
were no statistically significant associations between
any specific method use (relative to no use) and treat-
ment at baseline (Appendix Table 3). At nine-month fol-
low-up, there was significantly greater condom use
(relative to no method use) among participants in the
treatment group (AOR 1¢8, 95% CI 1¢1−2¢8). At 18-
month follow-up, there was no longer a significant asso-
ciation between condom use (relative to no method use)
and treatment, and no other significant association was
www.thelancet.com Vol 45 Month March, 2022
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found between treatment and any other specific
method.
Contraceptive communication
At baseline, 35% of women reported having had a con-
versation about contraceptive use with their husbands
within the past three months; this did not differ by
group (p = 0¢69) (Appendix Table 2). At nine-month fol-
low-up, this had increased to 48% (55% intervention vs
41% control, p = 0¢010) and at 18-month follow-up,
40% reported a recent discussion (50% intervention vs
30% control, p<0¢001). In both unadjusted and
adjusted regression models, women in the treatment
clusters were significantly more likely to report this
item at both follow-ups (fully adjusted model nine-
month AROR 1¢9, 95% CI 1¢0−3¢6; 18-month 2¢7, 95%
CI 1¢5−4¢8) (Table 3).
Joint contraceptive decision-making
Male participation in contraceptive decision-making
with the female partner was assessed as joint contracep-
tive decision-making; 79% of women reported this at
baseline, and there was no difference by group
(p = 0¢78) (Appendix Table 2). At nine-month follow-up,
this had increased to 87% (89% intervention vs 85%
control, p = 0¢10) and by 18-month follow-up, 88% of
women reported joint contraceptive decision-making
(90% intervention vs 86% control, p = 0¢04). In both
unadjusted and adjusted regression models there was
no statistically significant difference between groups in
women reporting joint-decision making (fully adjusted
model nine-month AROR 1¢5, 95% CI 0¢9−2¢4; 18-
month AROR 1¢5, 95% CI 0¢8−2¢8) (Table 3).
Contraceptive agency
An affirmative answer to “How sure are you that you
could tell your husband that you wanted to use family
planning?” was high at baseline. Almost all women
(98%) reported that they were somewhat or completely
sure that they could do so (98% intervention vs 99%
control, p = 0¢22) (Appendix Table 2). This remained
true at nine-month (99% intervention vs 98% control,
p = 0¢11) and 18-month follow-up (99% intervention vs
97% control, p = 0¢02). In both unadjusted and adjusted
regression models assessing treatment effect, women in
the treatment clusters were significantly more likely to
report this item (fully adjusted model nine month
AROR 5¢1, 95% CI 1¢2−22¢4; 18-month AROR 8¢1, 95%
CI 1¢4−48¢2) (Table 3).

Choosing a yes answer to the second contraceptive
self-efficacy item, “How sure are you that you could use
family planning?” was also high at baseline; 95% of
women reported that they were somewhat to completely
sure that they could do so (95% intervention vs 95%
control, p = 0¢89); this went down somewhat over time,
www.thelancet.com Vol 45 Month March, 2022
to 92% at nine-month follow-up (95% intervention vs
89% control, p = 0.005) and 78% at 18-month follow-up
(81% intervention vs 76% control, p = 0¢34) (Appendix
Table 2). In both unadjusted and adjusted regression
models, women in the treatment clusters were signifi-
cantly more likely to answer that they were somewhat or
completely sure on this item at nine-month follow-up
(fully adjusted AROR 2¢6, 95% CI 1¢2−5¢7), but not at
18-month follow-up (AROR 1¢4, 95% CI 0¢5−3¢8)
(Table 3).

Answering yes to the third contraceptive self-efficacy
item, “How sure are you that you could use family plan-
ning, even if your husband did not want to?” was less com-
mon at baseline; 44% of women reported that they were
somewhat to completely sure that they could do so
(46% of intervention vs 42% of control, p = 0¢21)
(Appendix Table 2). This also declined over time, to
37% at nine-month (40% intervention vs 33% control,
p = 0¢19) and 22% at 18-month follow-ups (24% inter-
vention vs 19% control, p = 0¢10). In unadjusted and
adjusted regression models, there was no significant
treatment effect (fully adjusted nine-month AROR 1¢2,
95% CI 0¢8−1.9; 18-month AROR 1¢2, 95% CI 0¢7−2¢1)
(Table 3).

We assessed whether a woman felt she had as equal
right as her husband to decide what contraceptive method to
use in the prior three months; 78% of women reported
this baseline, and there was no difference by treatment
group (p = 0¢98) (Appendix Table 2). At nine-month fol-
low-up, this had increased to 90% (94% intervention vs
86% control, p = 0¢001) and at 18-month follow-up,
89% reported equal decision-making as their husband
(81% intervention vs 86% control, p = 0¢048). In both
unadjusted and adjusted regression models assessing
treatment effect, women in the treatment clusters were
significantly more likely to report this item (fully
adjusted nine-month AROR 2¢5, 95% CI 1¢03−6¢2; 18-
month AROR 1¢7, 95% CI 0¢7−4¢2) (Table 3).
Pregnancy, pregnancy intention, and fertility intention
We found that 48% of women reported a pregnancy at
some point during the 18-month study follow-up period,
and this was similar between treatment groups (46%
intervention vs 50% control, p = 0¢23) (Appendix
Table 2). This difference remained not statistically sig-
nificant in unadjusted and adjusted regression models
(AOR 0¢8, 95% CI 0¢7−1.1) (Table 4).

Among pregnancies in the follow-up period, approxi-
mately one quarter were reported to be unintended
(26%, 25% intervention vs 27% control, p = 0¢61)
(Appendix Table 2). There was no significant associa-
tion between unintended pregnancy with treatment
group in unadjusted (OR 0¢9, 95% CI 0¢6−1¢4) or
adjusted regression models (AOR 0¢9, 95% CI 0¢6
−1¢6) (Table 4). In multinomial logistic regression mod-
els [no pregnancy, intended pregnancy(ies) only,
11



Outcome Intervention vs control, unadjusted Intervention vs control, adjusted4

OR 95% CI p-value AOR 95% CI p-value

Any pregnancy in the follow-up time period1 0.86 [0.70,1.07] 0.18 0.83 [0.65,1.06] 0.13

Unintended pregnancy in the follow-up time period1,2 0.89 [0.58,1.38] 0.62 0.93 [0.56,1.55] 0.79

Three-level pregnancy outcome3

No pregnancy Ref Ref Ref Ref Ref Ref

Intended pregnancy(ies) only 0.90 [0.73,1.11] 0.34 0.81 [0.52,1.26] 0.23

Unintended pregnancy(ies) 0.85 [0.64,1.11] 0.35 0.83 [0.54,1.27] 0.39

Table 4: Regression model treatment effects assessing effects of CHARM2 intervention on pregnancy and pregnancy intention in the
follow-up period.

1 Mixed-effects logistic regression, accounting for clustering using subcenter random intercepts.
2 Limited to women with a pregnancy in in the follow-up time period.
3 Multinomial logistic regression, accounting for clustering using clustering variance estimation specifications on subcenter.
4 Adjusted models include baseline indicators of religion, wife living in the same household as her mother-in-law, wife and husband age, wife age at mar-

riage, wife parity, having a living son, scheduled tribe/scheduled caste designation, and BPL card ownership.
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unintended pregnancy(ies)], we found no significant dif-
ferences by treatment group.

As a post-hoc exploratory analysis, we also examined
unintended pregnancy stratified by baseline fertility
intention. At baseline, 58% of women reported wanting
a/another child, 34% reported wanting no more/none,
and 8% expressed ambivalence, as indicated by an
‘undecided/don’t know’ response (Appendix Table 4).
These responses did not differ by treatment status). For
women who expressed fertility ambivalence at baseline,
unintended pregnancy was marginally more likely in
the follow-up period for control participants (47% vs
19%) (p = 0¢07) (Appendix Table 5).
Participant satisfaction
Most participants in the treatment group indicated satis-
faction with the CHARM2 program; 76% of women
and 75% of men indicated the program has helped daily
life very much, 23% of women and 22% of men indi-
cated it helped somewhat, and 1% of women and 4% of
men indicated it did not help at all (Table 5). To the
question, ‘Do you think this program should be contin-
ued beyond the study period?’ 77% of women and 75%
of men agreed very much that it should continue, 23%
of women and 23% of men agreed somewhat that it
should continue, 1% of women and 2% of men
responded that it should not continue.
Discussion
We conducted this study to assess whether our gender
synchronized GE+FP intervention was effective in
increasing contraceptive use and communication and
women’s contraceptive agency, and in reducing unin-
tended pregnancy, among young married couples in
rural India. Findings suggest significant short-term
impacts on contraceptive use, communication, and
agency, as well as some longer-term positive impacts on
contraceptive communication and agency in the form of
contraceptive self-efficacy and a possible effect on
unplanned pregnancies. We also found high interven-
tion participation and satisfaction with the CHARM2
intervention, supporting population receptivity to the
program.

We find that the CHARM2 intervention had a signif-
icant impact on modern contraceptive use at nine
months, largely in the form of increased condom use,
but this impact dissipated by the 18-month follow-up.
However, these findings should be interpreted with cau-
tion, particularly given that data collection at 18-months
occurred during the COVID-19 pandemic, when access
to the public health system, including some FP services,
may have been constrained due to state-wide shutdowns
and public health resources re-focused on COVID-19.
Additional data collection is likely required to assess lon-
ger-term impacts of the intervention, as well as potential
impediments to impact attributable to the pandemic,
though safety measures such as phone interviews may
be required due to the ongoing nature of the pandemic.
The emphasis on condom use among CHARM2 partici-
pants may be, at least in part, because of our focus on
male engagement, but also because this remains the
most common method of reversible contraception in
the country and state, as was noted in our original
CHARM intervention study.8 This has been seen in a
number of other male engagement-focused FP evalua-
tion studies, as well.30

We found significant effects of the CHARM2 inter-
vention on contraceptive communication at nine-month
and 18-month follow-ups, as was seen in our original
CHARM study, as well as sustained effects on women’s
agency in terms of self-efficacy related to both con-
traceptive use and contraceptive communication. How-
ever, we did not see sustained intervention effect on
women’s perceptions that they had an equal right as
their husband to decide what contraceptive to use,
which was seen at 9-month follow-up but lost at 18-
www.thelancet.com Vol 45 Month March, 2022



Total Wife Husband

537 100% 100% 554 100% 100%
N % % nonmissing N % % nonmissing

Do you think this program has helped you in your daily life?

Very much 396 73.7 75.6 387 69.9 74.0

Somewhat 123 22.9 23.5 117 21.1 22.4

Not at all 5 0.9 1.0 19 3.4 3.6

Declined 13 2.4 − 31 5.6 −

Do you think this program should be continued

beyond the study time period?

Very much 405 75.4 76.6 394 71.1 75.1

Somewhat 120 22.4 22.7 118 21.3 22.5

Not at all 4 0.7 0.8 13 2.4 2.5

Declined 8 1.5 − 29 5.2 −

How responsive was the health provider to you about

your health and marital concerns?

Very much 401 74.7 78.5 396 71.5 79.5

Somewhat 110 20.5 21.5 100 18.1 20.1

Not at all 0 0 0 2 0.4 0.4

Declined 26 4.8 − 56 10.1 −

Table 5: Participant satisfaction - summary items. Intervention participants only.
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month follow-up. This loss of effect, which corresponds
with loss of effect on contraceptive use, may indicate
need for booster session to sustain intervention effects;
prior research shows that FP interventions likely require
booster sessions for sustained impact.18 Loss of effect on
women’s perception of their equal right in contraceptive
decision-making may also be due to the COVID-19 pan-
demic, which resulted in gender regressive practices in
households, reinforcing male dominance and author-
ity,31 as well as impeding mobility and contraceptive
access for women.31,32 With regard to women’s percep-
tions that they could use contraception even if their hus-
band did not want to, findings are more complex. We
saw no intervention effect and in fact, we found a steady
decline in women’s reports of this form of agency over
time, from 44% at baseline to 22% at 18-month follow-
up for sample as a whole (Appendix Table 2). Possibly,
male engagement itself, in the study and program, may
affect a woman’s ability to use contraception inde-
pendently of their husband, even while it increases
her involvement and support from him for con-
traceptive use and FP. Taken together, these findings
suggest that male engagement efforts may be more
easily achieved and sustained than are women’s
agency impacts for these types of GE interventions.
Further data is needed to understand how to create
and sustain gendered impacts in gender-synchro-
nized FP interventions with regard to women’s con-
traceptive behaviors independent of their male
partners. The paucity of FP interventions that
include evaluation of effects on female agency out-
comes hinders understanding of these issues, but
www.thelancet.com Vol 45 Month March, 2022
this work offers some insight, which can be built
upon in future research.

We found that approximately half of all participants,
regardless of group, were pregnant at some point over
our 18-month follow-up period. This is unsurprising
given that our sample is young couples and there are
strong pro-fertility norms in this context. Importantly,
about one-quarter of these pregnancies were unin-
tended, where women reported that they did not want
the pregnancy then or wanted no more pregnancies at
all; we found no significant difference in this outcome
by treatment group (Appendix Table 4). However, when
we further assessed the pregnancies in the follow-up
period based on baseline report of whether they wanted
no more children, another child, or were unsure, we
found a marginal difference by treatment status among
the subsample of participants who were unsure and
subsequently had a pregnancy in the follow-up period
(47% of control vs 19% of intervention participants;
p = 0¢07) (Appendix Table 5). These findings suggest
that while the intervention was not associated with a sta-
tistically significant reduction in unintended pregnancy
overall, it did potentially affect likelihood of pregnancy
among those who were uncertain of their fertility goals
at baseline. Ultimately, these findings relied on a small
number of observations and should be interpreted with
caution, but these exploratory findings support future
research to better understand pregnancy intention and
ambivalence in FP interventions.

Because we embedded the CHARM2 intervention
into the local health system, training and overseeing
local providers to deliver the gender equity and FP
13
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intervention to couples, findings from this study not
only show intervention effects but also the capacity for
local providers to deliver the intervention. We found
that participants enjoy and, largely, complete all pro-
gram sessions. These findings support sustainability
and scale-up of the CHARM2 intervention. Further
indicating support for scale up are responses from key
stakeholders in the community, including leadership in
the health system and community leaders, as seen from
our report on stakeholder interviews and mapping of
local providers. (See Supplemental Document 2). These
providers and stakeholders indicated that the local sys-
tem and communities could manage the program and
that they believe it should be continued. An additional
important finding for scale up is that the intervention
likely requires a context with competent and available
private providers, particularly given vacancies in the
public health system, but these providers can include
allopathic as well as non-allopathic practitioners. How-
ever, regardless of type of provider and whether they are
private or public providers, they must be well trained,
have clear values regarding women’s agency in FP and
gender equity, and provide high-quality care, as recom-
mended from prior research.14 Further examination of
data from CHARM2 should assess the provider-client
counseling relationship, given the importance of these
issues, and given that too few FP evaluation studies
from LMICs include data on counseling interactions.33

The CHARM2 model advances the state of the field,
which has largely seen effective FP interventions focus
solely on women and unmarried adolescents, rather than
couples and men, and measure contraceptive use but not
women’s contraceptive agency as outcomes.18,19 Focus on
men and couples remains under-researched and under-
utilized at scale, despite decades of calls for male engage-
ment in FP.34 Prior FP interventions with men are largely
community-based, much lengthier, and do not include
female partners,18,19,34 where the briefer CHARM2 model
builds on the health system, facilitating implementation
at scale. Further, while previously evaluated male engage-
ment FP interventions include gender equity issues, such
as IPV and son preference, they typically do not include
feminist theory and female partners, impeding a woman-
centered focus on FP with male engagement.35 CHARM2
provides woman-centered care as part of gender-synchro-
nized counseling for couples, personalized risk assess-
ment, and ease of implementation. It uses key elements
of proven FP interventions, including education on social
and health consequences, behavioral demonstration and
feedback, and use of a credible source,22 as well as social
and behavioral change approaches proven to affect key
gender equity issues in India, such as IPV and son prefer-
ence and couple communication.25,29 These findings
extend on prior research documenting the value of Pra-
char, a more intensive gender synchronized family inter-
vention for young couples in Bihar, India,36 and our
original CHARM FP intervention, which was also brief
and able to engage husbands in rural Maharashtra,8

highlighting CHARM2 as brief and effective with couples.
Findings should be considered in context of study limita-
tions. Outcomes were largely reliant on self-report and col-
lected by interview, and are, therefore, vulnerable to recall
and social desirability biases. We found slight but statisti-
cally significant differences between treatment groups at
baseline in terms of religion and residence with mother-
in-law despite randomization. Additionally, while study
retention was high, there were some small differences
between participants retained and not retained in the
study over time. We conducted the study in a single rural
district in India among non-sterilized and married
women, limiting generalizability. Finally, data collection at
follow-up encompassed the period of the COVID-19 pan-
demic and subsequent lockdown periods in India, and the
pandemic may have affected access to contraceptives as
well as women’s agency,37,38 potentially affecting our study
outcomes at 18-month follow-up. Longer-term follow-up
after the pandemic will offer greater insight into potential
sustained intervention effects.

Overall, these findings suggest that the gender syn-
chronized GE+FP CHARM2 intervention supports
women’s reproductive agency, joint contraceptive deci-
sion-making, and contraceptive use among young mar-
ried couples in rural Maharashtra. Over time, there was
a loss of effects in contraceptive use and agency, but not
male participation. These losses in impact over time
may be, at least in part, due to the COVID-pandemic;
the pandemic may have affected access to modern con-
traceptives and women’s autonomy generally in the
country.37,38 Nonetheless, these findings offer an impor-
tant contribution to the field highlighting the value of
GE focused interventions that increase male engage-
ment and partner communication in FP while simulta-
neously supporting women’s reproductive agency. At
the same time, the study reveals that FP intervention
effects on women’s agency may be more tenuous than
effects on male engagement, and thus may require
greater support over time, such as booster sessions, for
sustained impact. Findings also suggest the potential
value of GE+FP interventions to support planned preg-
nancies among women who are undecided about their
fertility goals. Overall, these findings suggest the value
of gender synchronized GE+FP interventions but high-
light those effects can be tenuous in the context of crisis
such as the COVID-19 pandemic.
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