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Abstract

Background Breastfeeding is a critical health intervention in infants. Recent literature reported that the COVID-19
pandemic resulted in significant mental health issues in pregnant and breastfeeding women due to social isolation
and lack of direct professional support. These maternal mental health issues affected infant nutrition and decreased
breastfeeding rates during COVID-19. Twitter, a popular social media platform, can provide insight into public
perceptions and sentiment about various health-related topics. With evidence of significant mental health issues
among women during the COVID-19 pandemic, the perception of infant nutrition, specifically breastfeeding, remains
unknown.

Methods We aimed to understand public perceptions and sentiment regarding breastfeeding during the COVID-19
pandemic through Twitter analysis using natural language processing techniques. We collected and analyzed tweets
related to breastfeeding and COVID-19 during the pandemic from January 2020 to May 2022. We used Python soft-
ware (v3.9.0) for all data processing and analyses. We performed sentiment and emotion analysis of the tweets using
natural language processing libraries and topic modeling using an unsupervised machine-learning algorithm.

Results We analyzed 40,628 tweets related to breastfeeding and COVID-19 generated by 28,216 users. Emotion anal-
ysis revealed predominantly “Positive emotions”regarding breastfeeding, comprising 72% of tweets. The overall tweet
sentiment was positive, with a mean weekly sentiment of 0.25 throughout, and was affected by external events. Topic
modeling revealed six significant themes related to breastfeeding and COVID-19. Passive immunity through breast-
feeding after maternal vaccination had the highest mean positive sentiment score of 0.32.

Conclusions Our study provides insight into public perceptions and sentiment regarding breastfeeding dur-

ing the COVID-19 pandemic. Contrary to other topics we explored in the context of COVID (e.g., ivermectin, disin-
formation), we found that breastfeeding had an overall positive sentiment during the pandemic despite the docu-
mented rise in mental health challenges in pregnant and breastfeeding mothers. The wide range of topics on Twitter
related to breastfeeding provides an opportunity for active engagement by the medical community and timely
dissemination of advice, support, and guidance. Future studies should leverage social media analysis to gain real-time
insight into public health topics of importance in child health and apply targeted interventions.
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Background

The COVID-19 pandemic posed a unique challenge to
newborn and maternal health due to quarantine meas-
ures resulting in a lack of direct, in-person breastfeeding
support from healthcare professionals. There is increas-
ing evidence of the detrimental effect of the pandemic
on maternal health. A multinational study, conducted by
Cuelemans et al. showed increased anxiety and depres-
sion among pregnant and breastfeeding mothers dur-
ing the COVID-19 pandemic [1]. Similar findings were
seen across the globe, such as significantly increased
postpartum depression in mothers in the USA [2],
increased emotional distress and adverse breastfeeding
experiences among mothers in Australia [3], and higher
antenatal depression scores among mothers in Turkey
[4]. These maternal mental health issues may indirectly
affect newborn health by altering nutrition practices
such as breastfeeding. A study by Brown and Shenker,
during the COVID-19 pandemic, found lower breast-
feeding rates among women, with the majority citing
lack of face-to-face support as an important cause for
breastfeeding cessation [5].

Successful breastfeeding depends on timely education
and support for the mothers during the immediate new-
born period. In the digital age, women are increasingly
turning to online resources and social media sites for this
information [6]. With over 300 million monthly users,
the micro-blogging platform Twitter became a popular
medium for healthcare information dissemination as well
as obtaining real-time health data using crowdsourcing
methods [7]. Recent studies of social media on breast-
feeding show that Twitter plays a key role in breastfeed-
ing promotion through influencer networks involving
professionals from the scientific community and the pub-
lic [8, 9]. Twitter has been used to promote breastfeed-
ing through public awareness campaigns across the world
(10, 11].

The role of Twitter in various aspects of health promo-
tion, including health education and healthcare research,
was highlighted in a recent systematic review [12]. Many
insights can be drawn from the analysis of these micro
blogs or “Tweets”. Using twitter analysis, researchers have
studied the public sentiment on the COVID-19 pandemic
[13] and public perceptions on prevention measures such
as social distancing [14], vaccinations [15], and poten-
tial treatments [16]. Interestingly, a thematic analysis of
pregnancy-related tweets identified anxiety and stress
with increased isolation and sleep difficulties in pregnant
women [17], which correlated with the findings of studies
conducted on mental health in pregnant women across
the globe.

The above studies suggest that it might be feasible to
assess the effect on newborn health through the social
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media lens by exploring concepts such as breastfeed-
ing. The significant presence of breastfeeding promo-
tion networks on Twitter presents a unique opportunity
to investigate this aspect of newborn health during the
COVID-19 pandemic. However, the public sentiment on
breastfeeding during the COVID-19 pandemic has not
been studied thus far. To address this gap, we used Twit-
ter to study public perceptions and sentiments on breast-
feeding during the COVID-19 pandemic.

Methods

Data collection and processing

On 19th May 2022, using Twitter’s Application Pro-
gramming Interface (API) (“Tweepy”. 2022), we accessed
Twitter's COVID-19 stream and collected 40,628 Eng-
lish-language tweets from January 16th, 2020, to May
19th, 2022, related to COVID-19 and breastfeeding. The
tweets contained a combination of keywords related to
COVID-19 and breastfeeding, such as “newborn feed-
ing," “baby feeding,” “infant feeding,’ and “breastfeed-
ing” We also collected 41,599 tweets regarding maternal
health using the combination of keywords “maternal
health’, “pregnancy’, “COVID” during the same study
period. We used Python version 3.9.1 software (Python
Software Foundation, Wilmington, DE) [18] for all data
processing and analyses. The study did not require Insti-
tutional review board approval as we used only publicly
available data.

Tweet characteristics

We used the python library M3-Inference [19], a deep
learning model that uses a Twitter user’s profile image,
screen name, first and last name, and profile descrip-
tions to predict the type of account and other tweet
characteristics.

Sentiment & emotion analysis
Before performing sentiment analysis, we preprocessed
the tweets into their plain text form, which required the
removal of hyperlinks, URLs, Twitter handles, “#” sym-
bols, and tweets that were replies. We used the NLTK
Library [20] to remove stop words, which are words that
provide little semantic meaning to sentiment, such as
“their," “who,‘ and “is! We used Python’s SentiStrength
Library [21] to identify and classify these preprocessed
tweets’ sentiment (positive or negative). SentiStrength
is a lexicon-based classifier and a rule-based algorithm
to measure sentiment on a scale of —4 (most negative)
to 4 (most positive). We calculated the mean weekly
sentiment for all tweets and the average sentiment for
each topic.

Before performing an emotion analysis of the tweets,
we needed to clean the preprocessed tweets further. We
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used the Spacy library [22] to clean the text by tokenizing
it into individual words. We then transformed the tokens
into their root form through natural language processing
techniques such as lemmatizing and removing of non-
alphanumeric characters. We used the Python library
NRCLex [23] to label the primary emotion for each tweet
(fear, anger, anticipation, trust, surprise, positive, nega-
tive, sadness, disgust, or joy).

Topic modeling

Using the gensim library in Python [24], we applied the
Latent Dirichlet Allocation (LDA) algorithm, an unsu-
pervised machine-learning algorithm, to group tweets
using a representative set of words into word clusters. We
determined the content of each topic by analyzing these
word clusters. We trained the LDA models from 2 to 50
topics to optimize the number of topics in our analysis.
We evaluated them based on their topic coherence score,
which summarized the semantic similarity among high-
scoring (frequent) words within topics. We ultimately
chose a 6-topic LDA model that produced the highest
score. An author (CUL) without access or insight into
the topic modeling labeled the topics using the 30 most
frequently used terms, ranked by weight. A subset of
authors (J], RIM) then evaluated the topic labels to reach
a consensus and identified example tweets whose content
pertained > 99% to a specific topic.

Results

Tweet characteristics

Of 28,216 users, 3,679 had verified accounts (13.0%).
Table 1 shows the user and tweet characteristics. The
vast majority of tweets came from personal accounts
(60.3%). There were 40,628 unique tweets posted by
28,216 (1.4 tweets per user). Twitter for Android was the
most used platform (27.8%), followed by the Twitter Web
app (27.4%) and Twitter for iPhone (26.0%) (Table 1).
The tweets were retweeted (16.1%) more often than liked
(14.3%), replied to (5.6%), or quoted (4.4%).

Emotion and sentiment analysis

We noted predominantly “Positive emotions” (Posi-
tive, Trust, Joy, Anticipation, Surprise) associated with
breastfeeding throughout the study period with 72%
of tweets. Negative emotions (Negative, Fear, Sadness,
Disgust, Anger) comprised the rest of the tweets (28%)
(Fig. 1). Positive emotions are reflected in most tweets
(33.8%), followed by Trust (13.9%), Joy (11.5%), and nega-
tive (10.4%) emotions. In contrast, the emotion analysis
of tweets (n=41,599) collected during the same period
regarding maternal health, and pregnancy during the
pandemic showed mostly “Negative emotions” (Negative,
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Table 1 Characteristics of tweets

Tweets 40,628
Users n=28.216
Verified Twitter account 3,679

Followers (Sum [1st - 3rd quartile])
Posts to date (Sum[1st - 3rd quartile])
Type of account

47,562 [187-4368]
49,238 [1,933-32,371]

Individual 17,014 (60.3%)
Organization 11,202 (39.7%)
Characteristics: # of Tweets (%)
Has reply 2,284 56
Has like 5817 14.3
Has retweet 6,548 16.1
Has been quoted 1,802 44
Twitter Source:
Twitter for Android 11,325 278
Twitter Web App 11,132 274
Twitter for iPhone 10,591 26.0
Hootsuite Inc. 1,470 36
TweetDeck 720 1.8
Other Sources 5390 134

IQR Interquartile Range

Disgust, Fear, Sadness, Anger) comprising 57% of the
tweets (Fig. 2).

The overall tweet sentiment for breastfeeding was posi-
tive, with a mean weekly sentiment of 0.25 through the
study period, as noted in Fig. 3. During the week of June
21st, 2020, the United States began phase II of reopening
the country, in which the polarity of the tweets became
very positive. We found a continued increase in senti-
ment polarity through August 2020 towards a peak in
the week of September 13th, 2020, with the highest mean
polarity of 1.25. The first week of August is celebrated
as world breastfeeding week every year, which might
have correlated with the increase in positive sentiment
polarity. On September 12th, 2021, the polarity became
slightly negative for the first time since May 2020, which
we could not correlate to any real-world events. The
sentiment began trending positively in the subsequent
weeks. In contrast, the mean tweet sentiment for preg-
nancy and maternal health-related tweets during this
period was negative (-0.196).

Topic modeling

The LDA model identified six topics expressed in our
sample of tweets, which were labeled subjectively based
on their respective keywords (Table 2). “Discussion
of Benefits of breastfeeding in the context of “World
Breast Feeding Week” “was the most popular topic with
8,044 tweets, which contained tweets that discussed
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Emotion Analysis - Breastfeeding
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Fig. 3 Sentiment analysis of tweets related to breastfeeding during the COVID-19 pandemic. The mean weekly sentiment was 0.25
during the study period. Positive sentiment spikes were seen during the reopening following the lockdown and during the weeks following “World

Breastfeeding Week”in 2020

the benefits of breastfeeding. All the topics contained a
positive sentiment. “Vaccination may protect babies via
breastmilk antibodies” was the topic with the most posi-
tive sentiment (mean sentiment score of 0.32), and the
“Vaccination while pregnant or breastfeeding” topic was
the topic with the least positive sentiment (mean senti-
ment score of 0.26).

Discussion

We evaluated the perceptions and sentiments regarding
breastfeeding during the COVID-19 pandemic on Twit-
ter. We chose to assess “breastfeeding” in the context
of COVID-19 as the topic. Breastfeeding is an essential
aspect of newborn health and can be affected by mater-
nal mental health issues, which became more prevalent
during the COVID-19 pandemic. The topic modeling
identified various breastfeeding-associated discussions
on Twitter, such as the safety of breastfeeding, vaccina-
tions and breastfeeding, and passive immunity against
COVID-19.

Breastfeeding: positive sentiment and positive emotions

Contrary to other topics we have examined (e.g., “Scam-
demic and Plandemic” or “Ivermectin”) [16, 25], we
found overall positive sentiment and emotions about
breastfeeding during the pandemic. The overall posi-
tive sentiment may be partly due to the finding that this
topic was frequently tweeted from Twitter accounts
belonging to organizations (39.7% of accounts com-
pared to 10.8% for the topic “Scamdemic & Plandemic”),

which promote breastfeeding and tend to use positive
emotions in conjunction with this topic. While the over-
all sentiments of tweets were positive throughout the 24
months of the study, we observed occasional dips into
negative sentiment. We found positive spikes in senti-
ment correlated with real world events such as phase 2
reopening after a lockdown in the US and world breast-
feeding week. One negative dip in sentiment correlated
with the lockdown in the early periods of the pandemic.

We found that the breastfeeding topic, even in con-
junction with COVID-19, was associated with posi-
tive emotions on Twitter. Positive emotions, trust, joy,
and anticipation, contributed to most of the emotions,
which was surprising considering the evidence that
maternal mental health issues significantly increased
during the pandemic. The predominantly nega-
tive emotions and sentiments of maternal health and
pregnancy tweets in our study reflected the impact of
COVID-19 on maternal health. Similar findings were
reported by Talbot et al. [17] who analyzed Twitter
discussions on pregnant women in the early stages of
the pandemic and found that anxiety, depression, and
sleep problems were observed due to isolation. A study
from the UK revealed two distinct themes of positive
and negative pandemic effects on breastfeeding among
mothers. Various factors such as delayed return to
work, and greater partner support, contributed to the
positive effect on breastfeeding. The negative effect on
breastfeeding was more reported among Blacks and
other ethnic minorities, who cited lack of social and
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emotional support and lack of face-to-face support
from professionals as major causes [5].

Breastfeeding, COVID-19, and vaccines

“Breastfeeding and the COVID-19 vaccines” was an
important topic of discussion on Twitter and included
the subtopics “vaccination during breastfeeding,” “breast-
feeding after COVID-19 immunization’, and “benefits of
breastfeeding in preventing COVID-19 in infants through
passive immunity” We noted an overall positive senti-
ment about the topics related to vaccines and breastfeed-
ing during COVID-19. Riad et al. [26] studied COVID-19
vaccine hesitancy among pregnant and lactating women
and found that 62.2% of the study population rejected
the vaccine recommendation from their physician. In
the same study, 61.5% of the population quoted vaccine
safety for the child as their priority. The challenges of the
pandemic, such as quarantine and lack of face-to-face
support from medical professionals, along with skepti-
cism about recommendations, might have contributed to
increased reliance on social media for vaccine informa-
tion and guidance. While social media is beneficial for
instant information dissemination, the threat of vaccine
misinformation on social media to public health is real
[27]. Therefore, there is an essential need for the scientific
and public health community to engage and disseminate
timely evidence-based advice to the public actively.

Breastfeeding awareness campaigns

In our study, the largest tweet topic (19.8%) was the over-
all benefit of breastfeeding. Most of these tweets were in
the context of “world breastfeeding week,” observed in the
first week of August every year. We noticed an increased
number of tweets and a positive spike in the sentiment
during world breastfeeding week. Similar findings were
seen by another group of researchers, who studied real-
time Twitter discussions during world breastfeeding
week and found significantly increased tweets by many
users and influencers, including members of the scientific
community and the public [28]. These yearly campaigns
provide an essential venue for knowledge and guidance
dissemination on social media.

Limitations

Our study has a few limitations that must be addressed.
First, we used existing tools to analyze the sentiments and
emotions of tweets that are not specific to healthcare top-
ics, which could have skewed our analysis. Second, since
we targeted only tweets in English and cannot determine
users’ geographic location, we are limited in making
conclusions about specific countries or countries where
English is not the predominant language. Third, the user
accounts tweeting about this topic had an unusually high
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percentage of organizational accounts. As a result, tweets
are less likely to represent organic discussions and more
likely to represent public health promotion.

Conclusions

The sentiment and public perceptions about breastfeed-
ing during the COVID-19 pandemic were predominantly
positive. Twitter was extensively used during the pan-
demic to discuss various breastfeeding-related issues
such as vaccinations, the safety of breastfeeding during
COVID-19, and the overall benefits of breastfeeding.
Twitter and other social media sites present a unique
opportunity for real-time surveillance of public health-
related topics. Dissemination of evidence-based guidance
focused on those topics has the potential to influence
general practices such as breastfeeding or infant feeding.
Future studies in maternal and child health should con-
sider social media analysis as an important tool to under-
stand public health topics of interest.
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