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Background: Women in India continue to have high rates of anemia, especially in critical periods of 
adolescence and pregnancy. Anemia persists despite decades of government programs aimed at combatting 
anemia, including through the provision of iron folic acid tablets (IFA). With growing access to mobile 
phones and social media, even among women, mobile interventions hold potential for influencing 
knowledge and behaviors. Social media consumption, including on Facebook, is high in India. However, 
little research has explored if women can be reached with health messages using social media, if data can be 
collected through this mechanism, and if interventions using social media impact knowledge and behaviors 
surrounding important health issues such as anemia. The aims of this study were to test an advertising 
campaign on Facebook about anemia and IFA to women, collect data through social media, and measure its 
impact. 
Methods: A baseline survey and two follow-up surveys were sent to women via Facebook in 2019 in 
two states of India: Madhya Pradesh and Uttar Pradesh. Between each round of data collection, a set of 
advertisements based on gaps in knowledge and practices identified in the baseline on anemia and IFA were 
delivered to more than 3 million women on Facebook. Using this data, we analyze current knowledge and 
behaviors around anemia and IFA and look at differences by socio-demographics including age, Marital 
status, and pregnancy. Using logistic regression models, we then look for evidence of a significant change in 
knowledge and behaviors between rounds of data collection. 
Results: We find that while general knowledge about anemia was high, especially related to its importance 
in pregnancy, misperceptions persist, such as that it makes babies large and delivery difficult. Only about 15% 
of the population was currently taking IFA, although nearly 50% noted that they had at some point. Younger 
women had lower levels of knowledge and practices. Findings about the impact of the Ad campaigns were 
mixed, with some indicators changing in positive and some in negative directions and no clear trend between 
surveys. Two indicators that were of high focus in the Ad campaigns changed in the desired direction after 
both ad campaigns (iron can make labor/delivery difficult and iron supplements are only for women who 
have anemia). 
Conclusions: Overall, this study shows that a social media campaign about anemia has the potential to 
reach a large number of women in India, including young women, who are hard to reach if they are not in 
school or currently pregnant and seeing a physician. This study shows that it is possible to collect data from 
women through social media and measure the impact of an intervention. More research is needed to know 
if social media is an effective approach to actually change attitudes and behaviors related to anemia, or other 
important health concerns.
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Introduction

Anemia, a health condition diagnosed in individuals 
with low levels of iron and other vitamins in their blood, 
continues to represent global health concern (1). In 
particular, countries where food supplies naturally rich with 
iron, or where access to iron supplements and other forms 
of enrichment are limited, continue to struggle with anemia 
and its related health issues. India ranks among these (2). 
The most recent national estimates in India suggest that 
more than half of all women between 15- and 49-year-old 
suffer from anemia (3). Anemia is of particular concern in 
pregnancy, where is associated with adverse birth outcomes 
including preterm birth and low birth weight (4). 

Indian government programs aimed to reduce anemia 
in pregnant women and adolescent girls have not had the 
desired impact on anemia rates, especially for adolescents (3). 
Women in India have low levels of empowerment and are 
not always able to leave the home, especially alone, to seek 
health care, or make decisions about their health even when 
they have knowledge (5). Girls’ education and literacy rates 
still lag behind boys in India. Thus, even though programs 
exist in schools, a subset of girls may not be exposed to them 
if they are not currently in school (6). Finally, young women 
who are not in school and not pregnant may be entirely 
missed in current anemia prevention programs. Thus, 
reaching women in India outside of schools and pregnancy 
care/the health system is key. Innovative approaches, such 
as mHealth, hold potential to reach these vulnerable, hard 
to reach populations.

This study set out to analyze such an approach, using a 
multi-step intervention and Facebook Ad Manager to reach 
more than 8.4 million women over two periods of time 
in 2019 in India. This study first assessed the knowledge, 
attitudes, and behaviors of women in India with regards 
to anemia and iron-folic acid tablets (IFA), implemented 
a series of Facebook Ads meant to address knowledge, 
attitudes, and potential behaviors, and then used a follow-
up survey to analyze the impact of those Ad interventions. 
The findings indicate that data collection through mobile 
applications is possible in this setting, including among hard 
to reach populations of young women, health interventions 
over Facebook hold potential for reaching women in India, 

and that gaps will remain in knowledge and practices 
around anemia and IFA consumption. More research is 
needed as to the ability of advertisements over Facebook to 
change knowledge, attitudes and practices around anemia 
and IFA in this setting.  

Background and literature

Nearly half of pregnant women in India experience anemia 
according to the most recent Indian National Family 
Health Survey from 2015-16 (NFHS-4) (3). Other national 
surveys in India have estimated a higher prevalence among 
pregnant women, with some as high as 64% (3,7). In India, 
anemia is more notable among lactating women and young 
women, with some states suggesting that more than 90% of 
adolescent girls are anemic (8,9). The latter is particularly 
critical given that anemia in adolescents is associated with 
physical and developmental delays, fertility related issues, 
and, due to early age at childbearing, can lead to anemia-
related complications during pregnancy (9). 

IFA tablets are one of the most effective methods of 
combating anemia throughout the life course (10). As per 
the Indian government, IFA tablets are comprised of 0.5 mg 
of folic acid and 100 mg iron and 100 IFA tablets are to be 
distributed free of cost to women during pregnancy through 
the community health care worker network and primary 
health care centers (11,12). However, according to NFHS-
4, less than 1 in 3 pregnant women in India consume the 
recommended dosage of IFA during pregnancy (3). This 
despite a wealth of government programs that have been 
in place in India for decades: the National Nutritional 
Anemia Control Program began providing free IFA tablets 
to pregnant and breastfeeding women in the 1990s (13), the 
National Iron+ Initiative Program (NIPI) provides free IFA 
to children, adolescents, pregnant or lactating women, and 
women identified as “of a reproductive age (15–49 years), 
and the Weekly Iron and Folic Acid Supplementation 
Program (WIFS) provides free weekly IFA tablets to 
adolescents in schools (14)”. 

However, these programs have not been successful in 
reducing anemia broadly or in pregnant or adolescent 
women specifically, making the development of an 
intervention to improve anemia rates among these 
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populations all the more significant. It is also important to 
highlight that these programs only target adolescent girls 
in school and pregnant women connected to health care—
they miss a key population of adolescents out of school and 
young unmarried or recently married but not yet pregnant 
women. These women are often missed in interventions, 
yet are critically important because they are at high risk 
of pregnancy and they are often at low status in their 
household and communities, thus putting them at high risk 
of anemia as well (15,16).

Aside from the official government programs, a number 
of interventions have tried with varied results to increase 
IFA consumption and reduce anemia in India. Many of 
these have involved health information, additions to existing 
government programs with supplemental counseling, 
and deworming or nutrition-supplementation. There 
is mounting evidence to suggest that the importance of 
social norms are significant and underutilized drivers of 
IFA consumption and the potential reduction of anemia in 
India. Many women and communities have misinformed 
perceptions about anemia (or its side effects) as well as its 
role in pregnancy. These include a perception that IFA has 
negative side effects on women and babies (weight gain, 
babies being too large, etc.), that taking IFA is not necessary, 
and that taking IFA is expensive or is already included in 
everyday diets (5,17,18). Family and community members, 
and their beliefs about IFA and anemia, are key barriers (or 
facilitators) for consumption. For example, family members’ 
misinformation about side effects can be a barrier to women 
being allowed to take IFA, even if the women themselves 
are interested. 

Few studies have examined the effectiveness of mHealth 
interventions to improve anemia rates and IFA uptake. This 
is despite the promise of early mHealth health efforts in 
India including the use of text messages to assist those with 
tuberculosis (19), voice calls for those with diabetes (20),  
and mobile-based apps to connect with Indians living in 
rural areas (21). These and others studies have driven health 
researchers and practitioners to call for more consideration of 
mHealth tools in addressing major health issues in India (22).  
It should be noted that questions still remain about the 
use of social media for health campaigns, including the 
potential for sharing misleading and false information 
and also whether and how certain topics (such as sexual 
and reproductive health campaigns) should use a social 
media approach (23,24). NFHS-4 found that almost half 
of women (46%) reported that they had access to a mobile 
phone, and of these two-thirds could read a text-message (3).  

This is at a time when India represents one of the most 
active countries on several social media platforms, 
including WhatsApp and Facebook. India has the largest 
number of Facebook users in the world—270 million 
as of July 2019—outpacing the United States by nearly  
85 million users and representing approximately 10% 
of global users (25). Thus, Facebook provides a rich 
environment to evaluate knowledge, behaviors and attitudes 
about anemia and IFA and to implement and analyze the 
findings from a social media-based intervention. 

The broad goal of this project was to develop, test, 
and document strategies for running effective social and 
behavioral change campaigns on social media through the 
practical application of campaigns focused on increasing the 
motivation of young women to consume IFA supplements in 
India. We hoped to reach a larger percentage of our target 
audience (up to 75%) at least 5 times with relevant content. 
If the average engagement rate with our content was at least 
5% (i.e., 5% of the people who receive a piece of content 
engage with it by sharing, commenting, or reacting), our 
target audience might demonstrate higher consumption of 
IFA, more accurate knowledge and less misinformation, and 
would report higher levels of motivation to consume IFA.

The first aim of this study was to evaluate knowledge, 
behaviors and attitudes about anemia and IFA in women 
in India using a social media data collection approach. The 
second aim was to use this data to develop an advertising 
campaign over social media, and evaluate the impact of this 
campaign on knowledge as well as IFA use, before and after 
our campaign.

Methods

In order to assess the knowledge and perceptions of IFA 
among women in India, we first developed a survey to 
gauge attitudes toward and knowledge about anemia and 
IFA. All of the questions were single choice (i.e., choose 
one from a list of options) and included questions such as 
“Have you taken an iron supplement in the last seven days?”. 
The final survey included 21 total questions, including 
four demographic questions (age, Marital status, pregnancy 
status and state). Because some questions were dependent 
on the answers to other questions, a given respondent could 
answer between 19 and 21 questions. Most questions had 
the response categories of “Yes”, “No” and “Unsure”. For 
the analysis purposes, “unsure” responses were grouped 
with “no” responses. 

The survey was initially developed in English, and 
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translated into Hindi with the assistance of Rabbithole, an 
India-based creative firm. Rabbithole staff members that 
translated the survey were from Lucknow in Uttar Pradesh. 
The full list of questions, in both English and Hindi, can be 
found in http://cdn.amegroups.cn/static/application/5d2665
df58ef8008b68696b5c595dabd/mhealth-19-237a-Appendix 
A.xlsx.

Once the questions were finalized, surveys were created 
using Typeform, a cloud-based data collection app with 
surveys designed for mobile devices and social media 
platforms. Typeform also has Facebook Pixel and Google 
Analytics integration, which allowed for the gathering of 
data about how users interact with the survey. This can 
help inform future surveys and can also highlight any issues 
with survey completion as they arise. Bernard et al. [2019] 
describe this process in more detail (26). 

Links to our survey were distributed using advertisements 
created and delivered through Facebook’s Ad Manager. 
Ad Manager enabled ads to be targeted based on location, 
gender, and age (among a wide variety of other variables). 
The overall target audience for this study was women on 
Facebook in Madhya Pradesh and Uttar Pradesh between 
the ages 18 and 49. Madhya Pradesh and Uttar Pradesh 
states were selected for two reasons: (I) there is a high rate 
of Facebook penetration among our target audience and (II) 
organizations were actively working on the ground to insure 
IFA tablet availability. There is a total of 2,900,000 monthly 
active users (MAU) on Facebook in this demographic in 
Madhya Pradesh and 6,500,000 MAU on Facebook in this 
demographic in Uttar Pradesh. Over a 78 hour-period from 

Mar 14, 2019 to Mar 18, 2019, a total of 4,843 women 
responded to the advertisement and completed the first 
survey round, including 2,885 of respondents from Uttar 
Pradesh and 1,958 from Madhya Pradesh. This initial 
survey established our baseline for our effort to leverage 
Facebook in order to increase knowledge of anemia and the 
motivation to take IFA (Figure 1).

With the baseline complete, Rabbithole developed 104 
pieces of content to test the creative direction for our future 
campaigns. Each piece of content was designed to raise 
awareness about the signs of anemia and the importance of 
IFA. The content was a mix of still images and Gifs with 
all of the content copy in Hindi. We tested with the lower 
cost still images and Gifs first and once we understood what 
types of content and messages resonated with our target 
audience, we created videos and Facebook stories to further 
engage our audience.

Using the same age group and geographic location 
segments as the initial survey, we created 84 different 
Facebook ads using Facebook’s Ad Manager. Facebook Ads 
Manager is Facebook’s tool for creating ads, managing when 
and where they will run, and tracking the performance of 
advertising campaigns. On Facebook, a “campaign” can 
be any number of ads delivered to any number of target 
audiences with a specifically defined objective. Facebook 
then targets the distribution of your ads in a manner 
intended to maximize the value of your campaign. For this 
campaign we chose the Engagement objective because the 
primary goal of this study was to have women engage with 
content that might positively impact their knowledge about 

March 14, 2019

Baseline: 3/14/19 -3/18/19

4,843 women responded to 
the advertisement and 
completed the first survey 
round, including 2,885 of 
respondents from Uttar 
Pradesh and 1,958 from 
Madhya Pradesh.

Campaign 1: 4/19/19-6/4/19

104 pieces of content types to test the 
creative direction for our future 
campaigns. Reached 1,151,471 
members of the target audience with 
570,382 likes, comments, and shares.

.

April 19, 2019

June 12, 2019

Survey 2: 6/12/19-6/15/19

A total of 3,804 women responded to the 
second survey round: 2,483 respondents 
from Uttar Pradesh and 1,321 from 
Madhya Pradesh. 

June 25, 2019

Campaign 2: 6/25/19 - 8/27/19

136 different Facebook ads reached 
4,961,274 members of the target audience 
with 2,684,781 likes, comments, and 
shares.

August 28, 2019

Survey 3: 8/28/19 - 8/29/19

A total of 6,004 women 
responded to the third survey 
round: 3,471 respondents from 
Uttar Pradesh and 2,533 from 
Madhya Pradesh.

Figure 1 For health.
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and attitudes toward anemia and IFA. 
The campaign ran over a 6-week period during April 

and June 2019. In Madhya Pradesh, the campaign reached 
1,151,471 members of the target audience with 570,382 
likes, comments, and shares. In Uttar Pradesh, the campaign 
reached 2,304,479 members of the target audience with 
1,062,649 likes, comments, and shares. This for a combined 
total of 3,455,950 members and 1,633,081 likes, comments, 
and shares.

After the first campaign, we re-ran the original survey 
following the same method. The second survey ran for 
196 hours, from June 12, 2019 to June 15, 2019. A total of 
3,804 women responded to the second survey round: 2,483 
respondents from Uttar Pradesh and 1,321 from Madhya 
Pradesh. 

Using the same age group and geographic location 
segments as the first ad campaign, we launched a second 
campaign with Facebook’s Ad Messenger. The second 
campaign ran for 9 weeks between June 25, 2019 and 
August 27, 2019 and included 136 ads that were a mix of 
still and animated ads. For the second campaign, we reached 
1,584,126 members of our target audience in Madhya 
Pradesh, with 1,003,468 likes, comments, and shares. In 
Uttar Pradesh, we reached 3,888,124 members of our target 
audience with 1,681,313 likes, comments, and shares. This 
for a combined total of 4,961,274 members and 2,684,781 
likes, comments, and shares.

After the second campaign ended, we re-ran our original 
survey following the same method. Our 3rd survey ran for 
14 hours, from August 28, 2019 to August 29, 2019. A total 
of 6,004 women responded to the third survey round: 3,471 
respondents from Uttar Pradesh and 2,533 from Madhya 
Pradesh.

We then analyzed differences with t-tests in responses 
to survey responses from before the Facebook Ad Manager 
campaign and after the campaign. We then explored 
differences by age using chi2 tests. We also analyzed 
differences by other potentially important confounders 
including Marital status (Yes/No), having children (Yes/
No), being pregnant status (Yes/No), and state (Uttar 
Pradesh compared to Madhya Pradesh). Finally, we ran 
a series of logistic regression models, controlling for the 
above mentioned socio-demographic confounders, to 
explore whether there were significant differences pre and 
post each round of the intervention. Data was analysed 
using STATA 15. 

This study received human subject approval from the 
University of California, San Francisco. No personal 

identifying information (such as names, emails, addresses, 
phone numbers) was collected from respondents and 
Facebook does not distribute any information about 
its users. Respondents did not receive an incentive for 
participation and could stop participation at any time. 
Facebook does not allow ads to be targeted to people under 
18, and the informed consent that respondents had to agree 
to before taking the survey stated that respondents had to 
be over 18. However, we have no way to verify age and it is 
possible that the survey was shared to people under 18. 

Results

Knowledge and practices 

Most women (83.4%) were not taking IFA at the time 
of the survey, and this was not statistically significantly 
different between surveys (Table 1). However, more than 
half (59.9%) had taken IFA at some point, and this was 
statistically significantly different between rounds. Most 
women knew that IFA prevented anemia (85.9%), and this 
was significantly different between rounds. Significant 
differences were also seen in the percent of women that 
thought that pregnant women should take IFA (overall 
87.7%), thought women under 20 should take it (34.2% 
overall), that it made babies too large (10.2% overall), that it 
was only for anemia (33.5%), helped you do better at school 
(63.1%), that it made babies healthier (62.7% overall), that 
it made you stronger (72.2% overall), that it led to a difficult 
labor (7.3% overall) and that it made you gain weight (7.9% 
overall). There was no significant difference in the percent 
that thought it helped you stay healthy (83.6% overall). 
There was also no significant difference in the percent that 
thought that IFA would be easy to obtain (80.3%). It is 
important to note that some of these answers were quite 
low because of high proportions of women reporting that 
they were unsure/did not know. 

Differences by socio-demographics

There were significant differences in responses by age group 
with younger women being less likely to have appropriate 
knowledge for every question asked, or currently taking 
iron, ever have taken iron, or thinking it was easy to 
obtain it (Table 2). The only item that was not significantly 
different by age was the knowledge question about whether 
IFA made you stronger. Similarly, unmarried women and 
women without children had lower knowledge and poorer 
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Table 1 Knowledge, attitudes and behaviors in baseline, post-campaign 1 and post-campaign 2 surveys

Knowledge, attitudes 
and behaviors

Round 1 Round 2 Round 3 Total

N % N % N % N %

Currently taking iron

No 1,634 83.7 2,739 83.5 5,003 83.3 9,376 83.4

Unsure 37 1.9 41 1.2 122 2 200 1.8

Yes 281 14.4 502 15.3 880 14.7 1,663 14.8

Pearson chi2(4) =8.3533, Pr =0.079

Ever taken iron

No 649 38.8 1,037.00 37.3 1,780 34.7 3,466 36.2

Unsure 68 4.1 113 4.1 190 3.7 371 3.9

Yes 954 57.1 1,630.00 58.6 3,155 61.6 5,739 59.9

Pearson chi2(4) =13.2955, Pr =0.010

Iron can prevent anemia

No 70 3.6 93 2.8 105 1.7 268 2.4

Unsure 246 12.6 417 12.7 654 10.9 1,317 11.7

Yes 1,636 83.8 2,772 84.5 5,246 87.4 9,654 85.9

Pearson chi2(4) =35.5948, Pr =0.000

Iron makes you do better in school

No 264 13.5 502 15.3 629 10.5 1,395 12.4

Unsure 453 23.2 804 24.5 1,497 24.9 2,754 24.5

Yes 1,235 63.3 1,976 60.2 3,879 64.6 7,090 63.1

Pearson chi2(4) =50.3684, Pr =0.000

Iron makes you stay healthy

No 73 3.7 105 3.2 169 2.8 347 3.1

Unsure 258 13.2 429 13.1 805 13.4 1,492 13.3

Yes 1,621 83 2,748 83.7 5,031 83.8 9,400 83.6

Pearson chi2(4) =4.5589, Pr =0.336

Iron can make labor more difficult

No 1,374 70.4 2,338 71.2 4,509 75.1 8,221 73.1

Unsure 398 20.4 701 21.4 1,098 18.3 2,197 19.5

Yes 180 9.2 243 7.4 398 6.6 821 7.3

Pearson chi2(4) =31.4989, Pr =0.000

All pregnant women should take iron

No 63 3.2 76 2.3 111 1.8 250 2.2

Unsure 226 11.6 348 10.6 564 9.4 1,138 10.1

Yes 1,663 85.2 2,858 87.1 5,330 88.8 9,851 87.7

Pearson chi2(4) =23.0701, Pr =0.000

Table 1 (continued)
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Table 1 (continued)

Knowledge, attitudes 
and behaviors

Round 1 Round 2 Round 3 Total

N % N % N % N %

Iron is only for women with anemia

No 862 44.2 1,529 46.6 2,943 49 5,334 47.5

Unsure 376 19.3 652 19.9 1,117 18.6 2,145 19.1

Yes 714 36.6 1,101 33.5 1,945 32.4 3,760 33.5

Pearson chi2(4) =17.5955, Pr =0.001

All women under 20 should take iron

No 524 26.8 901 27.5 1,515 25.2 2,940 26.2

Unsure 725 37.1 1,321 40.2 2,405 40 4,451 39.6

Yes 703 36 1,060 32.3 2,085 34.7 3,848 34.2

Pearson chi2(4) =13.8907, Pr =0.008

Iron makes your stronger

No 157 8 291 8.9 441 7.3 889 7.9

Unsure 376 19.3 695 21.2 1,164 19.4 2,235 19.9

Yes 1,419 72.7 2,296 70 4,400 73.3 8,115 72.2

Pearson chi2(4) =13.4719, Pr =0.009

Iron makes you gain weight

No 1,281 65.6 2,122 64.7 3,887 64.7 7,290 64.9

Unsure 502 25.7 878 26.8 1,686 28.1 3,066 27.3

Yes 169 8.7 282 8.6 432 7.2 883 7.9

Pearson chi2(4) =10.9045, Pr =0.028

Iron makes babies too large

No 1,055 54 1,758 53.6 3,407 56.7 6,220 55.3

Unsure 683 35 1,189 36.2 2,002 33.3 3,874 34.5

Yes 214 11 335 10.2 596 9.9 1,145.00 10.2

Pearson chi2(4) =11.4570, Pr =0.022

Iron makes babies healthier

No 231 11.8 378 11.5 605 10.1 1,214 10.8

Unsure 548 28.1 897 27.3 1,530 25.5 2,975 26.5

Yes 1,173 60.1 2,007 61.2 3,870 64.4 7,050 62.7

Pearson chi2(4) =17.7514, Pr =0.001

Iron is important

No 483 24.7 827 25.2 1,624 27 2,934 26.1

Unsure 71 3.6 124 3.8 177 2.9 372 3.3

Yes 1,398 71.6 2,331 71 4,204 70 7,933 70.6

Pearson chi2(4) =10.3050, Pr =0.036

Table 1 (continued)
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Table 1 (continued)

Knowledge, attitudes 
and behaviors

Round 1 Round 2 Round 3 Total

N % N % N % N %

Iron is easy to obtain

No 345 17.7 559 17 1,019 17 1,923 17.1

Unsure 42 2.2 79 2.4 174 2.9 295 2.6

Yes 1,565 80.2 2,644 80.6 4,812 80.1 9,021 80.3

Pearson chi2(4) =4.4552, Pr =0.348

Table 2 Differences in knowledge, attitudes and behaviors by respondent age, baseline data

Knowledge, attitudes 
and behaviors

Under 20 years 20–25 years 26–35 years Over 35 years

No. % No. % No. % No. %

Currently taking iron

No 437 82.5 1,203.00 86.2 1,376.00 83.2 1,025.00 81.2

Unsure 20 3.8 24 1.7 25 1.5 30 2.4

Yes 73 13.8 168 12 252 15.2 207 16.4

Pearson chi2(6) =23.3576, Pr =0.001

Ever taken iron

No 282 61.7 690 56.2 502 35.8 353 33.5

Unsure 47 10.3 74 6 60 4.3 32 3

Yes 128 28 463 37.7 839 59.9 670 63.5

Pearson chi2(6) =302.7904, Pr =0.000

Iron can prevent anemia

No 34 6.4 73 5.2 44 2.7 39 3.1

Unsure 129 24.3 214 15.3 199 12 140 11.1

Yes 367 69.2 1,108.00 79.4 1,410.00 85.3 1,083.00 85.8

Pearson chi2(6) =93.5298, Pr =0.000

Iron makes you do better in school

No 91 17.2 211 15.1 270 16.3 166 13.2

Unsure 149 28.1 350 25.1 390 23.6 285 22.6

Yes 290 54.7 834 59.8 993 60.1 811 64.3

Pearson chi2(6) =17.6633, Pr =0.007

Iron makes you stay healthy

No 28 5.3 49 3.5 55 3.3 58 4.6

Unsure 111 20.9 228 16.3 216 13.1 161 12.8

Yes 391 73.8 1,118.00 80.1 1,382.00 83.6 1,043.00 82.6

Pearson chi2(6) =34.0151, Pr =0.000

Table 2 (continued)
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Table 2 (continued)

Knowledge, attitudes 
and behaviors

Under 20 years 20–25 years 26–35 years Over 35 years

No. % No. % No. % No. %

Iron can make labor more difficult

No 239 45.1 858 61.5 1,287.00 77.9 933 73.9

Unsure 195 36.8 408 29.2 261 15.8 213 16.9

Yes 96 18.1 129 9.2 105 6.4 116 9.2

Pearson chi2(6) =267.5613, Pr =0.000

All Pregnant women should take iron

No 54 10.2 69 4.9 30 1.8 29 2.3

Unsure 156 29.4 259 18.6 123 7.4 100 7.9

Yes 320 60.4 1,067.00 76.5 1,500.00 90.7 1,133.00 89.8

Pearson chi2(6) =350.6473, Pr =0.000

Iron is only for women with anemia

No 215 40.6 633 45.4 806 48.8 488 38.7

Unsure 164 30.9 333 23.9 311 18.8 219 17.4

Yes 151 28.5 429 30.8 536 32.4 555 44

Pearson chi2(6) =106.2521, Pr =0.000

All women under 20 should take Iron

No 103 19.4 329 23.6 491 29.7 374 29.6

Unsure 173 32.6 507 36.3 599 36.2 478 37.9

Yes 254 47.9 559 40.1 563 34.1 410 32.5

Pearson chi2(6) =59.4532, Pr =0.000

Iron makes your stronger

No 46 8.7 110 7.9 152 9.2 110 8.7

Unsure 117 22.1 264 18.9 320 19.4 256 20.3

Yes 367 69.2 1,021.00 73.2 1,181.00 71.4 896 71

Pearson chi2(6) =4.7317, Pr =0.579

Iron makes you gain weight

No 256 48.3 826 59.2 1,132.00 68.5 846 67

Unsure 177 33.4 398 28.5 387 23.4 320 25.4

Yes 97 18.3 171 12.3 134 8.1 96 7.6

Pearson chi2(6) =105.4130, Pr =0.000

Iron makes babies too large

No 183 34.5 622 44.6 961 58.1 722 57.2

Unsure 236 44.5 560 40.1 514 31.1 415 32.9

Yes 111 20.9 213 15.3 178 10.8 125 9.9

Pearson chi2(6) =143.8181, Pr =0.000

Table 2 (continued)
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health behaviors than married women or women with 
children (data not shown). There were some significant 
differences between Madhya Pradesh and Uttar Pradesh, in 
no consistent trend.

Intervention impact

Between baseline and the survey post-campaign 1, 
controlling for age, Marital status, having children, being 
currently pregnant and state, women had significantly 
(P<0.05) increased odds of saying that all pregnant women 
should take iron (Table 3). They also had decreased odds of 
saying that IFA would help girls do better in school, it will 
make labor and delivery difficult, it is only for women with 
anemia, and that IFA will make you stronger. Between the 
baseline and after campaign 2, there was an increased odds 
that women knew IFA prevents low blood levels and that it 
makes babies healthier. There was a significantly decreased 
odds that women reported it would make labor difficult, it is 
only for women with anemia, it will make you gain weight, 
and that it would be very easy/easy for them to obtain iron. 
For most indicators, older age, being married and being 

currently pregnant were associated with increased odds of 
answering in the hoped for direction. 

Discussion

The findings here indicate that using platforms such 
as Facebook may be effective for collecting data from 
hard to reach populations and developing health-related 
interventions within those populations. In the case of this 
study, we were able to reach approximately 3.5 million 
women in India with a relatively low financial cost. We 
collected data from a breadth of women in terms of age, 
Marital status and pregnancy status and were able to 
identify gaps in efficacy and concerns in self-reported 
behaviors surrounding a major health issue, anemia, which 
has continued to impact women in India. 

Broadly, the findings about women’s IFA awareness and 
practices in Madhya Pradesh and Uttar Pradesh suggest 
general knowledge about IFA and anemia is high and that 
women do value its importance in pregnancy. Respondents 
were mostly aware of positive attributes of IFA (health of 
mom and baby), yet misperceptions about negative effects 

Table 2 (continued)

Knowledge, attitudes 
and behaviors

Under 20 years 20–25 years 26–35 years Over 35 years

No. % No. % No. % No. %

Iron makes babies healthier

No 66 12.5 151 10.8 190 11.5 156 12.4

Unsure 175 33 431 30.9 420 25.4 321 25.4

Yes 289 54.5 813 58.3 1,043.00 63.1 785 62.2

Pearson chi2(6) =24.3190, Pr =0.000

Iron is important

No 174 32.8 406 29.1 402 24.3 287 22.7

Unsure 30 5.7 57 4.1 50 3 62 4.9

Yes 326 61.5 932 66.8 1,201.00 72.7 913 72.3

Pearson chi2(6) =41.2876, Pr =0.000

Iron is easy to obtain

No 145 27.4 311 22.3 260 15.7 207 16.4

Unsure 25 4.7 38 2.7 36 2.2 22 1.7

Yes 360 67.9 1,046.00 75 1,357.00 82.1 1,033.00 81.9

Pearson chi2(6) =69.6442, Pr =0.000
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(large baby, difficult labor, weight gain) persisted for a 
subset of respondents (about or just under 10%). 

Of concern is the finding that younger women had 
poorer knowledge and were less likely to be currently or 
ever have taken iron. Younger women also were more likely 
to think it would be hard to obtain iron, despite IFA being 
freely available to adolescents, in addition to pregnant 
women. Unmarried and nulliparous women were similarly 
at risk of low knowledge and poorer practices. This lack of 
awareness of its importance for adolescents may be a barrier 
to uptake, as has been shown in previous research where 
education and knowledge about anemia was associated 
with reductions in anemia (8). Overall, this suggests that 
outreach and messaging to women before pregnancy should 
be a priority, including to unmarried women. It may be 
possible that younger women, such as those in our sample, 
fall in a gap between programs targeting school aged 
adolescents and pregnant women, and thus are not receiving 
appropriate and necessary information. The preconception 
period is key for improving maternal and child health 
outcomes and reducing anemia in this time is critical. 

The impact of the campaigns delivered through 

Facebook, on knowledge, attitudes and behavior is 
more difficult to disentangle. Each campaign resulted in 
movement in some indicators in the desired direction (more 
knowledge, more acceptable, less belief in side effects, more 
use/awareness), but also in some indicators moving in the 
direction not desired. Unpacking why each indicator may 
or may not have changed is difficult because the content 
of each campaign was different since they were based on 
the data collected. Specifically, three indicators were only 
touched on in one or the other campaign. During the first 
campaign, we noticed the majority of the comments we 
received were questions about where to find IFA tablets 
and who to talk to if you think you have anemia. With 
Rabbithole, we created a light-weight website to drive 
people to that gave them answers to common questions: 
http://healthygirlstyle.com/ and created more memes 
and Gifs that answered these questions directly. A meme 
is a culturally recognizable image like an image from a 
Bollywood film that has been previously shared, altered, 
and then spread often and rapidly by internet users. The 
image of Hillary Clinton checking her phone while wearing 
sunglasses is a perfect example of a meme. A Gif is format 

Table 3 Change in responses between (I) baseline and post- first campaign and (II) baseline and post-second campaign, odds ratios (standard 
error)

Knowledge, attitudes and behaviors
Between baseline and  
post-first Campaign

Between baseline and  
post-second Campaign

Have you taken an iron supplement in the last seven days? (Yes) 1.089 (0.0901) 0.978 (0.0375)

Have you ever taken iron supplements? (Yes) 1.142* (0.0779) 1.001 (0.0314)

Iron supplements prevent low blood levels (anemia). True 1.066 (0.0843)$ 1.114*** (0.0414) 

Iron supplements help girls do better in school. True 0.880** (0.0520) 1.009 (0.0277)$

Iron supplements can make labor/delivery difficult. True 0.790** (0.0814) 0.850*** (0.0406)

All pregnant women should take iron supplements. True 1.234** (0.106) 1.057 (0.0427)

Iron supplements are only for women who have anemia. True 0.885** (0.0533) 0.897*** (0.0249)

Taking iron supplements will make you stronger. True 0.875** (0.0557) 1.000 (0.0297)

Taking iron supplements will make you gain weight. True 0.990 (0.102) 0.907** (0.0438)

Taking iron supplements can make babies too large. True 0.927 (0.0866) 0.938 (0.0403)

Taking iron supplements makes babies healthier. True 1.061 (0.0627) 1.056** (0.0288)

How important is it for you, personally, to take iron supplements? (Very, 
somewhat important)

0.951 (0.0551) 1.033 (0.0276)

If you decided to take iron supplements, how easy would it be for you to 
obtain tablets in the next week? (Very easy, easy)

1.057 (0.0680)$ 0.936** (0.0276)

Controlling for age, Marital status, number of children, currently pregnant and state. ***, P<0.01, **, P<0.05, *, P<0.1. $, not covered at all in 
that intervention phase.

http://healthygirlstyle.com/
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for image files that supports both animated and static 
images. Here we use Gif to mean images that have a short-
animated element, like a basketball shot into a hoop or a 
heart beating. Women were less likely to say that it would 
be easier for them to obtain IFA tablets between baseline 
and Round 2, suggesting either that knowledge of where to 
obtain IFA tablets made the women feel that this was more 
challenging or that the content of the campaigns worked in 
the opposite direction than we would have hoped. These 
women may have given more thought to taking IFA tablets, 
and thus more consideration to the difficulties of obtaining 
IFA tablets. Second, much more information and depth of 
content was devoted during campaign two to the idea that 
Iron supplements prevent low blood levels (anemia), and 
women had significantly more knowledge about this after 
the second campaign. Finally, the idea that iron helps girls 
do better in school was only touched on in phase one, and 
this only changed significantly between the first two rounds 
of data collection, but in the wrong direction.

The only two indicators that changed between both 
campaigns were that iron can make labor/delivery difficult 
(not true) and that iron supplements are only for women 
who have anemia (not true), and both of these decreased in 
odds, which is promising. Both campaigns focused a great 
deal of content in dispelling the misconception that IFA 
made labor/delivery difficult and both had the message 
that women should “find out if you should take iron 
supplements” in a lot of content, which could lead to the 
change in the second indicator. 

Future interventions that have a more narrow set of 
information or fewer norms that they are trying to change 
might have more success in leading to change, and of 
being measured. Another explanation is that Facebook 
advertisements alone might not be enough to change 
behaviors, attitudes and knowledge, and might be needed in 
concert with other intervention approaches. 

Limitations

This study has data collection-related limitations beyond 
those mentioned previously related to the intervention 
itself. First, each round of data collection was from a 
different group of women. Thus, assessments of individual-
level change are impossible. Also, we do not know with 
certainty that women saw the ad campaign, how many 
different ads they saw, or which specific ads they saw. Thus, 
we do not know the impact of any specific ad or if there 
is a dose response. Given the relatively short turn around 

between data collection time points it is unlikely that other 
factors changed in this time frame that could have impacted 
knowledge of behaviors (new government programs for 
example), however, this is a possibility. 

Since women self selected into responding to the survey, 
our results also suffer from selection bias. Women who 
saw the campaign might have been more likely to respond 
than women who did not (since anemia was on their mind), 
which would have led to an overestimation of the effect on 
the whole population but a better measure of the effect on 
the women who saw the ads (the “treated”). Parallel data 
collection activities using traditional data collection methods 
(household surveys for example) in the same population of 
women and asking the same set of questions could help us 
understand if this easy to implement, low cost approach is 
able to collect high quality, non-biased data. Relatedly, all 
data was self-reported, and thus we do not know if women’s 
responses were reflective of actual behaviors. Important 
questions remain, for example we do not know if women are 
more or less likely to answer honestly over a mobile survey. 

Our data collection and intervention approaches 
required women to have a smartphone, which of course 
limits its reach to a subset of women who are likely 
wealthier, more educated, more urban, and have higher 
levels of knowledge than the general population of women 
in India. A Facebook-based social and behavioral change 
campaign is by its very nature limited by the population of 
people on Facebook. The Indian states of Madhya Pradesh 
and Uttar Pradesh were selected for this project because 
there is a large number of MAU on Facebook in our target 
audience, but it is still a small slice of the total population 
of young women in these states. Any public health efforts 
on the Facebook platform should first confirm the use of 
Facebook among key audiences. Regardless of the size of 
the audience that accesses to a mobile device today, the 
audience with mobile devices and using social media is 
growing exponentially. In 13 years, Facebook has grown to 
a platform where over 2 billion people come to connect and 
share over 100 billion messages a day. The communication 
app WhatsApp, founded in 2009, already has 400 million 
users in India (27). Other platforms like YouTube, TikTok, 
and Instagram are also rapidly gaining users in the country. 

Finally, the lack of an on-the-ground partner who is 
currently distributing IFA tablets in the Indian states of 
Madhya Pradesh and Uttar Pradesh limits our ability to 
direct people to a source for IFA tablets and our ability to 
measure uptakes in consumption of IFA tablets. Working 
with a distribution partner was outside the scope of 
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limited intervention. Without one, we referred people to 
community health workers to get tested for anemia and 
then, if necessary take IFA tablets.

Despite these limitations, we see opportunities for 
leveraging and expanding on the findings of this study. First, 
we believe a similar campaign run in tight collaboration 
with an on the ground partner focused on driving a 
measurable increase in IFA consumption would be our ideal 
next step for this project. In order to do this, it would be 
critical that we focus the effort in areas where we know that 
IFA supplements are readily available. For instance, in states 
where the on-the-ground partner is working to assure that 
IFA is being provided at schools and health clinics. 

Second, a longer campaign that involves Facebook, 
WhatsApp, and other social media channels could produce 
more positive effects by reaching more social media users 
across more channels while reinforcing messages for those 
who access more than one channel. Doing this could 
add considerable complexity, yet the measurement and 
evaluation methodology used here could be repurposed for 
a multi-channel campaign.

Third, the development and testing of methods for 
measuring both on-the-ground behaviors and online 
attitudes in order to better understand how one influences 
the other could enhance the value of this study. Despite 
limited resources that prevented this study from reaching 
on-the-ground respondents, we were able to reach more 
than 3.5 million women. Understanding how those 
messages were received, how they were engaged with 
over time, and if they made their way into on-the-ground 
conversations represents another pathway for research 
expansion. 

Fourth, this campaign focused on reaching and engaging 
an audience whose knowledge, beliefs, and behaviors have 
been of continued concern. Although we did not have 
a specific influencer strategy, the audience we reached 
included women who can and do influence other women’s 
health decisions (mothers, mothers in law, teachers, health 
workers, etc.). Reaching and engaging influencers can 
positively impact the outcomes of on-social media social and 
behavioral change communication. Testing a campaign that 
puts a heavier emphasis on influencers, and includes other 
influencers such as fathers, husbands, and male teachers, 
could also produce more holistic findings. 

Conclusions

Social media holds great potential as a means of providing 

public health information to hard to reach populations. 
This project is one of many, aiming to provide answers to 
questions about how to use social media for social change 
communications. Through this campaign, we were able 
to demonstrate that it is possible to run effective social 
behavior change campaigns on social media, particularly 
in a country where mHealth has shown early promise. We 
also demonstrated a cost-effective method for leveraging 
Facebook for measuring and evaluating the efficacy of 
such interventions. We were able to reach a population of 
women not easily reached by other interventions (young, 
unmarried women) who are at high risk of anemia and its 
health consequences. More work remains to be done before 
the public health sector will be able to tap the full potential 
of social media to improve the health and wellbeing of 
people around the world.
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