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Abstract

Objectives Pregnant young women gain more weight than recommended by the National Academy of Medicine, increasing
the likelihood of adverse maternal and fetal outcomes. The purpose of this study is to use online social media to understand
beliefs and practices surrounding weight gain, diet and exercise during pregnancy among young women. Methods Facebook
posts were mined from young women ages 16 to 24 during pregnancy who were consented from two Midwest primary care
clinics serving low-income communities. Natural language processing was used to identify posts related to weight gain,
exercise and diet by keyword searching. Two investigators iteratively coded the mined posts and identified major themes
around health behaviors. Outcome measures included the frequency of posts and major themes regarding health behaviors
during pregnancy. Results Participants (n=43) had a mean age of 21 (SD 2.3), and the largest subgroups identified as black
(49%; 26% white, 16% Hispanic, 9% other) and having graduated from high school (49%; 24% completed some high school
and 24% completed at least some post-secondary education). Among the 2899 pregnancy posts analyzed, 311 were related
to weight. Major themes included eating behaviors and cravings (58% of identified posts), body image (24%), the influence
of family, partners and friends (14%), and the desire to exercise (4%). Conclusions for practice Facebook posts revealed that
young women often frame their thoughts and feelings regarding weight gain in pregnancy in the context of food cravings
and body image and that friends and family are important influencers to these behaviors.

Keywords Pregnancy - Weight gain - Social media - Facebook - Cravings - Adolescent
Abbreviation Significance

LMP Last menstrual period

Healthcare providers face a unique challenge when it comes
to counseling young women on healthy weight gain preg-
nancy. This analysis of Facebook posts shows that to bet-
ter engage this population, discussions should specifically

address unhealthy food cravings, body image issues and the
daily influence provided by family, friends and partners.
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Introduction

Excess weight gain during pregnancy is a serious health
concern affecting the majority of pregnant adolescents and
young women in the US, contributing to the risk of long-
term obesity in mother and child and leading to delivery
complications such as operative delivery and still birth
(Siega-Riz et al. 2009; Oken et al. 2008; Nehring et al.
2011; Fraser et al. 2011; Gould Rothberg et al. 2011; Viswa-
nathan et al. 2008; Sridhar et al. 2014; Rong et al. 2015).
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The National Academy of Medicine (NAM) guidelines
for weight gain during pregnancy apply to both adults and
adolescents, but the majority of pregnant adolescents and
young adults gain more weight than recommended by the
NAM (Harper et al. 2011; Institute of Medicine 2009; Groth
et al. 2013; Joseph et al. 2008). The most recent literature
defines adolescence as occurring between the ages of 10 and
24 (Sawyer et al. 2018). Pregnant and obese young women
are at increased risk for excess weight gain in pregnancy
(Harper et al. 2011; Groth et al. 2013; Ogden et al. 2014).
Despite many studies of this patient population, there is a
significant gap in health care providers’ understanding of
youth perceptions and knowledge surrounding weight gain
during pregnancy.

Face-to-face interactions, either in the health care clinic,
or during individual interviews and focus groups, are lim-
ited in their ability to provide insight into the life of youth.
Youth often have difficulty verbalizing their beliefs due to
their ongoing cognitive, social, and emotional development
and limited health literacy (Chang et al. 2013; Nelson and
Quintana 2005; Manganello 2008; Smith et al. 2014; Bas-
sett et al. 2008). Furthermore, discomfort with speaking to
adults or health care providers may lead to desirability bias
(Raacke and Bonds-Raacke 2008).

Online social media use is pervasive and central to the
way youth orient themselves to the world and others and
provides a window into their unfiltered values and beliefs.
According to Pew Research Center, 88% of 18-29 year-
olds reported using Facebook in 2016, compared to 80% in
2018 (Greenwood and Perrin 2016; Smith 2018). More than
one-third of adolescents check their profile page daily and
another 25% check every few days (Greenwood and Perrin
2016). In this study, we performed online social media min-
ing to gain further insight into the lives of pregnant youth,
specifically around body image, food, exercise, and influ-
ences during pregnancy.

Methods

Forty-three pregnant women ages 16-24 from two separate
Midwest primary care clinics in low income areas con-
sented for longitudinal Facebook mining. Demographic data
(including age, race, educational status, household income,
household members and relationship status) were self-
reported on an online questionnaire at the first study visit.
Notably, the sample could be characterized as an under-
served population as demonstrated by the high proportion
of racial/ethnic minorities and low median annual household
income ($3800). Additionally, gestational weight gain was
calculated by taking the difference between each partici-
pant’s weight at the final obstetric visit and pre-pregnancy
weight obtained at the first prenatal visit. These weights

were extracted by retrospective chart review. Gestational
weight gain was characterized as either below, within, or
above the NAM guidelines.

Extraction of Facebook posts was performed using the
Facebook application program interface (API) at two sepa-
rate occasions in 2016—once upon recruitment (usually in
first trimester or early second trimester) and again in the
third trimester. Prior to their initial prenatal visit and recruit-
ment, participants were unaware of social media mining
and did not have an opportunity to curate their social media
history. At each extraction, participants granted access to
their accounts by signing into Facebook during a standard
clinic visit. Access was immediately terminated after the
participants logged out of their accounts. To protect the pri-
vacy of non-consented individuals, items posted by non-
consented individuals was not retrieved or analyzed. Posts
containing emojis were also analyzed. However, photos were
not evaluated as part of this study to protect the privacy
of non-consented individuals who may have appeared in
photos. Posts pertaining to weight gain, food and exercise
were identified by finding keywords (e.g., craving, food, fat,
exercise) and their morphological variants through the use
of Natural Language Processing (NLP). See “Appendix A”
for full list of search terms. These posts were sorted by time
stamp so that those outside of pregnancy were excluded from
analysis. The gestational age at each post was calculated
using the time stamp and last menstrual period (LMP). Two
investigators coded these posts and determined recurring
major themes and subthemes relating to weight gain. Only
English-language posts were analyzed. Iterative coding
was used to establish a formal codebook once consensus
was gained between two investigators (GS, AM). A third
investigator was used to decide any conflicts (TC). Out-
comes identified included the major themes and subthemes
related to weight gain and the frequency of posts belonging
to each of these categories. This study was approved by the
Institutional Review Board of the University of Michigan
(HUMO00104989).

Results
Quantitative Results

The study included 43 young women aged 16-24. Approxi-
mately 2% of posts were Spanish language and were not
analyzed. Participants (n=43) had a mean age of 21 (SD
2.3), and the largest subgroup identified as black (49%; 26%
white, 16% Hispanic, 9% mixed race, Native American, or
other). The largest subgroup graduated from high school
(49%), while 24% completed only some high school and
24% completed at least some post-secondary education. See
Table 1 for participant characteristics.
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Table 1 Demographic
characteristics of sample, n=43

Demographic Category Number (%)
Race (n=43) Non-Hispanic black 21 (49%)
Non-Hispanic white 11 (26%)
Hispanic 7 (16%)
Non-Hispanic mixed race or other 3 (7%)
Native American 1 2%)
Age (n=43) (mean age 21; standard devia- Younger than 18 4 (9%)
tion 2.3 years; range 16-24) Between 18 and 21 19 (44%)
Older than 21 20 (47%)
Educational status (n=42) Completed some high school 13 (31%)
High school graduate 20 (47%)
Completed some post-secondary education® 9 (21%)
Median household annual income (n=28)* $3800 (range $0-40,000)
Household members (n=42)° Subject’s children 12 (29%)
Parent 11 26%)
Significant other (boyfriend, fiancé, husband) 11 (26%)
Roommate 5(12%)
Lives alone 2 (5%)
Relationship status (n= 37)° Single, never married 16 (43%)
In a relationship but not married 20 (54%)
Married 1 (2%)

#Subjects younger than age 18 were all counted as completing some high school; 2 of 4 were currently

enrolled in school

®Question not asked to participants under age 18

“Categories not mutually exclusive

Of all mined posts (n=2899), 311 posts included infor-
mation relating to health behaviors in pregnancy. The most
common themes identified in these posts were eating behav-
iors/cravings, body image, exercise and the influence of fam-
ily, partners and friends. Representative posts and frequency
of posts related to each theme and subtheme can be found in
Tables 2, 3, 4, and 5. Gestational ages corresponding to each
quotation are included in each table under the column titled
“Gestational age at the time of post”. Extractions occurred
once in the first trimester or early second trimester and again
in the third trimester.

Qualitative Results

The most common themes amongst health-related posts
in pregnancy were those pertaining to food and cravings,
accounting for 58% of all health-related Facebook posts.
Among food-related posts, 52% referenced cravings for
specific foods (“up craving chicken nuggets with sweet and
sour sauce and a caramel frappe with extra caramel with a
medium fry fresh asf”). Only 8% of food posts referenced
foods that would be commonly considered to be healthy (i.e.,
fruit and vegetables) in accordance with USDA recommen-
dations (Choose My Plate 2018). Additionally, 8% of posts
cited pregnancy-related discomfort as a motivator of a food

@ Springer

behavior (“haven’t kept anything down in 3 days... now im
craving ichiban”). Posts detailing the consumption of large
quantities of food made up 12% of total food posts (“I'm
having the type of day where I just want to eat and eat. I
think that’s what I’'m going to do”). Finally, 8% of these
posts referenced the babies’ desires to eat certain foods (“my
little baby love bacon, I crave it all day I’'m about to make
me a bacon bagel sandwich”).

Posts concerning body image were categorized as those
with positive, negative and neutral tones. Thirty-nine percent
of these posts reflected a neutral stance towards the changes
occurring to their bodies during pregnancy (“my stomach is
starting to shape and get bigger lol and a lil heavy”). Nega-
tive posts accounted for 35% of posts (“my boobs get in
the way as much as my stomach does I want my little tits
back™). Positive posts accounted for 26% of the total body
image posts (“it’s so cute how my belly is starting to poke
out I swear im growing overnight but im still smaller then
an average 5S-month pregnant woman”).

Subjects cited partners (“had a great date with my baby
today. Went to red robin and got a free birthday burger,
stopped by denny’s and got a free birthday breakfast, and
went to the park to walk it all off. Now I’m sick and tired.
But it was worth it.! thank you babe. I love you”), family
members (“I crave slushies all day everyday, and I get what



1403

Maternal and Child Health Journal (2019) 23:1400-1413

80 UBd
1 [eW INUS d[OYM B JOAU S 1 Inq Aep o) Inoy3noIy)
s3ury) uo yorus T "A[[eIo)] A[rurey Aw pue [owreu] J0§
3009 ATuo [ SuryjAue 10J 9)Jse) & 9ARY JO SuryiAue 1eo 0)
jueM J,UOP [ "A[SNOPUWI) PAseaIddp sey nadde Aw

- yueudaid Te A usym yonwr os Jed [[e A MOy 23S J.Uop |
ueqIuor

SuraeIo wr mou “**sAep ¢ ur umop JuryiAue 3doy 3 ,usAeH
***poo3 e [113 Aqeq Aw mouy [ Ing [0]

jej Jodns [99) [ Aepo) Sawn 921} 90B] AW PIyjnIs 9ARY |
[nJ Jou w ] Sure? I9)je dw IsIy ) Joj Isned

K13uny (s nuead yury) 1 pue 93k jsnf jnuead pue swr og
WY} 189 0} U [[9}
[nos Awr 9YI[ SJ1 WY} & JOO[ [ W) AIOAQ 9sned Aeme
JAey ] sojIop Jo yoed A10A9 mory) euuem Isnf | - woy)

9A0] 0} swaas £qeq A *nq SOILIOp a1ey A[eIN[osqe |
yormpues [a5eq U0dEq B oUW SyeWl

0} Inoqe w ] Aep [[& }1 9ABIO | ‘U0deq 9A0[ Aqeq o[NI] A
op 0} Suro3 w [ jeym sJey) JuIy) | 'Jed pue

183 182 0] Juem Isnf [ a1oym Aep Jo 2d£) ayy Suraey w |
Jse ysaxj A1y
WNIPAW © YIIM [QWeIed enXo y)im oaddel [owered € pue

Qones INOS pue JoaMs IIM s)a33nu uayoIyd Suraeio dn

JIoUUIp 4 SIINOSIQ 2 “9SAYI/M 1[0
-001q ‘2590 29 oew ‘sdoyd y1od pariy ¢sqim jTea1 00}
are s3uraeId AN Aqeq sty 1o)ye Sury) sprod ou ay) A1 [, ]
Ie3ns o1ow U IeIns’  Ie3ns IeINS 9ARIO |
jSury 10810q WOIJ 90T B pUE S, P[EUOPIIA WOIJ SILIJ PISU |
SULI UOTUO QWIOS 29 SITING SAIYD
peWw JWOY { IS [[.] INq 183 7 SUIYIAIoAS Juem |

urIm ‘sqr L1+ ‘$'67 IING

190 ‘sq 9¢+ °L'61 IIND

urgIm ‘sqr 6'o¢+ ‘97 ING

urpm ‘sqr L1+ ‘S°ST IING

1940 ‘sq] G+ ‘7CC ING

unIm ‘sqy e+ ‘zol INgG

urym ‘sq L1+ ‘66T ING

1980 sq[ L€+ ‘€'TC INFG
Iopun ‘sq[ ¢ — ‘9°c¢ IING
1980 ‘sq[ L€+ ‘6'ST INF

1940 ‘sq[ LE+ ‘€CC IINF

14!

Il

143

Ll

el

0¢

e

€C
(44
4

S

PlO s1RA £ ]

[ooyos Y31y owos ‘OruedSIH/paXIWl ‘p[o sIeak ()7

arenpead jooyds Y31y ‘oruedsry-uou/oe[q ‘plo s1eak 4

P10 s1RA /]
Jrenpeld jooyds Y31y ‘oruedsif-uouyoeq ‘plo s1eak g

[00Yds Y31y Swos ‘oruedsIH-uou/mym ‘po sieak 7z

<PIO s1eak /]

Sururen reuoneooa ‘oruedsrf-uouoe[q ‘pro s1eak ¢
arenpead jooyds Y31y ‘oruedsT-uou/sor[q ‘plo s1eak (g

3391100 awios ‘oruedsT-uou/or[q ‘pIo SIBA 7T

Sururen [euonesoa ‘oruedsig-uouyorq ‘plo s1edk ¢

(1 =u) Suned
Ayyreayun 1oy uonesy
-nsnf se [fomun 3ure9

(§1=u) . "siuem Aqeq,,

(46 ="u) s3uraer)

3sod jyooqooer]

eIep JYSIOM

(Syoom)
1sod jo own Je
a3e TeuOnIR)SOD)

soryderowa(q

Jwaylqns

sysod (g7 :eway) Jnoqe sysod Jo requuinu [eI0],

uowom Gg :owy) Inoqe Sunsod syuedronred Jo roquunN

sI0TARYQq Sumes :auway) Iofejq

soway)qns pIje[aI pue sioraeyaq Sunes uo sysod sanejusserdoy g ajqeL

pringer

a's



Maternal and Child Health Journal (2019) 23:1400-1413

1404

juedronaed £q pejejdwoo jou soryderSowa(,

mouy 1,Uop [ yp1 ‘4so3/po3 Aw yo Swio Yonj se fsp ‘pres Furaq ey YPIm sgism ‘Jo sse Aw urgsne] ovus) ‘pnof no Jurysney jo;

3 AoueuSaid jo pus ay) I ureS JyIrom Jo uonedyIsse[d (JNQI) UIIPIA Jo amnsu] ‘Aoueudard Surmp ures jySrom ‘(TNF) xopur ssewr Apoq Aoueudard-a1d = 1opeay vlep YIopm

PauTe)qO [2AJ] UOIIBINPA ISAYSIY ‘AIOTUYIQ 08I ‘(sI1eak) o5k = Jopeay soryderSowaq

KoueuFaxd Surmp ures jysrom aaneSouseanisod —/+

oeeeew] ooml oapypord jo
dno e yunip pue sayoead ‘opyord e 4an3pjo s1eak e ‘dnos

ojejod 93k Jsnf | oyor yorwols }sIom U} 9ARY [ SWQ  Jopun ‘sq[ ¢+ ‘T 61 IING €¢ 9renpead jooyds Y31y ‘oruedSIH-uou/paxIu ‘plo siedk g
[O] SS99®J INO JJNJS O} UOSBAI B dABY
am jyooqaoey Aw uo s[13 jueudaid ay) [[e 0] INO JNOYS 19A0 ‘sqQ[ Ly + ‘SHT TING Gz 9enpeis [ooyos Y31y ‘oruedsIH-uou/Iym ‘plo siedk g
({9011 29 yeo)s 1oddad (HL=Uu)
1T A/m oyew [[e A Jeym [)pI J/m PeaIq UI0d Jnoge Sut SIUIO 1M SIOIARYQQ
S[UTy) jowT) IsIy 9y} 4 9011 29 edls roddad oxyew 7 Jnoqy I9A0 ‘SqT L€+ ‘€ TC TNG 81 Sururen [euonesoa ‘oruedsT-uou/or[q ‘pIo s1eak ¢ Ppoje[aI-}a1p SuLIeyS
(S3[o0m)
1sod jo ow je
3sod jyooqooer] ©IRp WYSTOM a3e TeUOTIR)SOD) sorgderowa(q Qwoyqns

sisod (g7 :eway) Jnoqe sysod Jo requinu [eI0],

uowom Gg :oway) 3noqe Sunsod syuedronted Jo roquunN

sI01ARYq Sumnes :away) Iofejq

(ponunuoo) zsjqey

pringer

Qs



1405

Maternal and Child Health Journal (2019) 23:1400-1413

jijuew yey dn
A1y ‘umop syjuow § jjjsnoSuowny oo[ [ asned A[uQ
yoeq SIN O[N] AW JuBM
1 Se0p yorwo}s Aw se yonuwr se Aem ) ur 108 sqooq AN
a8ny 198 03 Suro3 wi yong *dod 03 Inoqe oA jo nok
3[Se ouoawos pue jueu3ard SYIUOW g UIAJ JOU JNOA UIYAN
swoqoxd
-ueuSardy 1y [0S 1ey) 9AeY | € 9Y) JO JNO [QUUBY U0
oy} 10J [NP[UEBY) QIOWAUE 11 ey} SOYIO[O AUk aAeY A[oIeq |

Aunyo 3unye3 ooy AN

[owreu] oddiy jey © ow paf[ed oYS

Jse [nynneaq w ] Aes Apoqou jeym op[
Jse yomb yoeq deus

s pue odeys poo3 Anaid ur w, | paourauod A[fenjoy
aseqrd
-ureSeoryyueayy ‘Aoueudaid sty Jo puo ay) Aq SqT ST
0 31 oyt T j1 Addey oq {11 | SypuoW f ur sq[ [ paures
9A ] ji 18y} mouy | ureSe sem  9YI] AUUDYS 9q 7 Juem

IoAou | Aqeq STY) Ja1Je JeJ Aels T JT 99pT MOU Sq[ O¢T W]

SOIPOOY Ul AIND 08 ATk SAT[og
uewom jueudaid yuow ¢ o3e
-IOAR U UDY) JO[[BWS [[NS WI Ing JYSIUIA0 SuImoId wr
Ieoms T 1no axyod 0) Sumnae)s st A[joq Aw Moy N0 0S SI]
PaSSO[q# 3T YIIom ST Ing Jewrwns Suof € 2q 0}
3ur03 s 1 jej ow Juma3 Aqeq 9)1] 2I0W OU J1 IPIY JUB)

urm ‘sqp 9z + ‘1'0c IN9

Jopun ‘sq[ €1+ T'61 NG

1aA0 ‘sq[ Ly + ‘ST IINGD

urpIm ‘sqr e+ ‘¢'61 ING

I0AO ‘sq[ 6+ ‘€T ING
Jopun ‘sq[ ¢1+ ‘1°97 IIN9
Jopun ‘sq[ ¢ + ‘197 NG

ungm ‘sqp L1+ ‘66T ING

1940 ‘sq[ L€+ ‘€'TT TN

Iopun ‘sq] €1+ ‘C'61 ING

1aA0 ‘sq[ 7y + ‘8'6T NG

43

23

C

1C

0¢

6¢

9C

0C

61

91

8

Jrenperd [ooyds Y31y ‘oruedsIH/oor1 paxIul ‘p[o s1edk (g

arenpeid
[ooyos Y31y ‘otuedSTE-UOU/0BI PIXTW ‘P[0 SIBAA 77

SrenpeId [ooyos Y31y ‘oruedsIH-uou/aIym ‘plo sIeak gz

[o0yos Y31y awos ‘oruedSIH-uou/Iym ‘p[o SIeak 77

Jrenpeid
[ooyos Y31y ‘oruedsTH-uou/ader paxIw ‘pjo sieak g1

PO s1eak 91
PO s1eak 91

<PIO s18K /|

[euoned0A ‘OruedsTH-uouyoe[q ‘pJo sIedk ¢

Jrenpeid
[ooyos Y31y ‘oruedsTH-Uou/odeI paXIW ‘p[o s1edk 77

[euoned0A ‘oruedsIg-uouor[q ‘pIo s1edk ¢g

(67 =U) a3ewI 9ATIRION

(17 =u) 93ewI 9A}ISO]

3sod j00qooe]

©IEP JYSTOM

(syoom)
jsod Jo own Je
a3k TeuOnIRISOD)

soryder3owa(y

Qwayl-qng

sysod g/, :oway) Jnoqe sysod Jo requuinu [eI0],

uowom gz :awy) Inoqe Sunsod syuedronted jo roqunN

a3ewr Apoq :oway) JofeA

sowaylqns pajeal pue o3ewl Apoq uo sisod aanejussardoy ¢ ajqel

pringer

a's



Maternal and Child Health Journal (2019) 23:1400-1413

1406

juedronted £q payejdwos jou sowyder3owap,

Jonj se f5p ‘mousy| 3,Uop [ ¥p1 ‘9Ied J,Uop | op! “Ied USAR },UOp | 2ap1 ‘pno] 1o Surysnef o7

MAoueu3aid jo pus oy Je ure3 Jy3rom Jo uonedJIsse[d (NOI) QUIdIPIA Jo mnsu] ‘Aoueudard Jurmp ures jySrom ‘(JINF) xopur ssewr Apoq Aoueu3aid-o1d = 1opeay ejep yIrop

PaUTRIQO [9AJ] UOTIBONPA ISAYSTIY “AIOTUY)a/908I “(s18ak) oFe = Iopeay soryderSowag

Koueugaxd Surmp ure3 Jysrom aanesouseanisod —/+

Koy 11

' pue [0] 10331q o3 pue adeys 0} Junre)s s1 Yorwols AN
jey Surfe9y owr Jo3 dwinq Aqeq jey) (0] sSurpunox

-Ins AW Ur 9[qe}I0jWod [99] A[[euy 0} Poo3 0S S[a9] I
fe£ e 1e 31q

jou s )1 2amo1d Jey) uo S1q Jey) Joo[ yorewols Awr Aym Jpy
Sutmois st Aqeq o[NI[ Ino sAep ¢
SYOOM / # "OOURIQYIP A} 99S 0] Yorwols Aw Jo soxmord
el Apue)suod [[im [ ‘Awwun) jey AIoA € pey skemye oA |
Mouy pinom A3y) ‘owr smouy A[[ea1 SUOAUE JT "YOBWO)S

U ‘sqr §°0€+ ‘97T ING

UM ‘sqr €+ 4°0C ING

1940 Sq[ S+ T'TC TING

L1 9yenpeid [ooyds Y3y ‘oruedsry-uou/yor[q ‘pio siedk 47
Ll [ooyds Y31y awos ‘oruedsIig-uou/aym ‘plo sieak g

1 orenpeis [ooyos Y3y ‘oruedsI-uou/yor[q ‘p[o sIedk g

AW U1 QOUAIQJIP B 99S ApeaIe Ued | Inq AzeIo oWl [[8)  UTPIM ‘S S¢ + ‘€61 TING L [00yos Y31y owos ‘oruedsIH-uou/IyMm ‘p[o SIeak gz (¢ =Uu) 9fewl [eNnoN
(syoom)
jsod Jo own je

3sod j00qooe,] BIEP JYSTOM a3e TeuOnIRISOD soryderSowa(y Qway-qng

sysod g/, :oway) Jnoqe sysod jo requinu [eI0],

uowom gz :away) ynoqe Sunsod syuedronred jo roquunN

a8ewr Apoq :oway} JofeA

(ponunuoo) ¢ 3jqey

pringer

Qs



1407

Maternal and Child Health Journal (2019) 23:1400-1413

g
X
dod A[[eq Aw soyew A[9)Tuyop moI1I0q W 5,
39 NOA TRy} SSAIp SIY) IYSII 910M noA [owreu] [ooyos e
*--ounf ur Sem SSAIP SIY) 9I0M [ dWI) ISR UIYIM ‘SqQ] GE+ ‘€61 IIND 7 YS1y owos ‘oruedsig-uou/ym ‘plo sieak gg (¢=u) a3ewr Apoq Surouanyur SPUILL] Gl
jijewpuei3 noA yuey)
‘gonuwr AI9A NOA 9AO] | Pue JOJ © A[[BaI I1 9Je1d
-o1dde 1 pue oFexord a1ed o[oym Y], ‘SIOUIA
911 10310J | PUB YO " *SIIRIO PUE 9peIojes
‘dnos 9muiJ jo younq € ow Jo3 pue Ino juom
QUs 0s S0P © Sk OIS sem [ 2I03s ) 0jul 03 0}
Qouaned 1o A310u9 ou pey A[ea1 | Aep 1oy3o [ooyos
Q) 9snedaq ewpueIs Aw yuey) o) Juem jsnl [ urgim ‘sq G+ ‘4°0¢ NG 97 Y31y owos ‘oruedsIg-uou/AIym ‘plo siedk g1
71 JO JSOW 9W JABT pUB ISIAYD puE dLwW JenpeId
opewr oys asnoy ewpuei3 Aw 0) 3uto3 9A0[ [  IAAO ‘sq 6T+ ‘68T IIND Gz [ooyos y3iy ‘oredsTH-uou,yor[q ‘p[O SIBAA 47
QW SAO] BUIIOW AUI 9SNBIIQ JUBM |
Jeym 133 | pue ‘AepA10A2 Aep [[e SAIYSN[S QABIO |  Jopun ‘sq[ 4] + ‘197 [IND 81 PIO S1BOA 9
Sunyew o
ur sarIy 29 s3uim 1oy jj[ewreu] g o/s jueudaid
21,n0A uayMm sFurAeID INOA AJsnjes spually 8oy 61
Aqeq 100d s1y) "saLly 10y Suned aw [ooyds
103 [owreu] 29 jjj pooS os Swo Youel 29 SAPPIJ  IA0 ‘SqQ[ L€+ ‘€7 NG 6 [euonedoA ‘oruedsig-uou/yoe[q ‘plo s1eak €7
S Apuom [iIm pasiu
-oxdwod am Fury 1931nq JO peLISUI [[oq 0JB) (gz=u)
0) oW 9B) O} pajuem [weu] 9snedaq paLr) umm ‘sqi L1+ ‘'Sz IN9 6 PlOsIBIA /T S9010Ud pooj SurdUINul SPUSLL) pue A[ruwre]
.. OqUI] 119SSOp PUE JULIP € Ja3 0] pamoj[e
wr Je2 0} JNO du k) [oweu] udym Joy denpeisd
P[0} | 9SNBIAQ PAsSIq Wl pres [oweu] oquy,,  I9A0 ‘Sq[ Gy + ‘0°0F NG 8¢ Tooyos ysiy ‘oruedsig-uou/yoeq ‘plo s1eak g
NoA 2A0] T "2qeq nok yuey |31
[)I0Mm Sem )1 Ing Pl pue YIS W ] MOU "}JO
11e 31 Y[em 03 yIed 2y) 0] Juom pue Jsejyealq
Kepyiaiq 9a13 € 103 pue s Auuap £q paddoss
‘1031nq Aepy3Iiq 931j © 103 pue UIQOI Pal 0} 9391
Juam ‘Aepo) Aqeq Aw yim 9jep jeaIS e pe  I9A0 ‘SqQ] 67+ ‘767 IING 1 -[05 swos ‘oruedsIg-uou/yoe[q ‘p[o SIeA $7
Kqeq noA aa0[
1 "SS1AOW Y} USY) PUE S,0IUOJUE JB JUUIP O} 9391100
QUI YOO} jI9Ad PUSLIJAOQ 1S9q Y} ABY [ Jeams [ Jopun ‘sq] § — ‘7 1€ TIND 8 Qwios ‘oruedsIH-uou/aym ‘plo s1eak g (11 =Uu) sao10yd pooj Surouanyur Joulred
(S3yoam)

3sod jyooqeoer]

jsod jo owmn e

©IEP YSTOM a3e TeuOnIR)SOD)

soryderowa(q Qway-qng

sisod ¢4 :oway) noqe sysod Jo Joquunu [e)O],

uowom 9 :2wy) Inoqe Sunsod syuedronred Jo roquunN

SI9dUINYUI :dwoy) Jofe]A

SOWAYIqNS PAJE[AI PUB SIOTARYRQ YI[Eay JO s1eouanpjur uo sjsod aanejuesardoy ¢ ajqel



Maternal and Child Health Journal (2019) 23:1400-1413

1408

juedronaed £q pejejdwos jou soryderSowo(,

N0 INOYS 0/5 “onJ Ay} Jeym fim ‘o nnq Aw Surysne[ oqus) ‘pnoy no Jurysney jo;

3 AoueuFaid jo pud ay) Je ures JyIrom Jo uoneoyIssed (NOI) UIIpAA Jo aymnsu] ‘Aoueudard Surmp ures jyStom ‘(TINF) xopur ssewr Apoq Aoueusard-a1d = 1opeay e1ep JyIrop

PauTeIqO [9AJ UOIIBONPA ISAYSTIY ‘AIOTUY)Q 008l ‘(s1eak) oFe = Jopeay soryderSowaq

KoueuFaxd Surnp ured jySrom aaneSousoanisod —/+

noA 210J9q

SWO09 35[0 SUIYIAIOAD 29 ‘QUOT JedU UWep

SI 9AO[ NOA U0 Y} UayM AY)[BaY pue AT
-1s0d Ae}s 0] ST ppIom 9y} ur Jury) IsapIey Y[,

[owreu] yim o1y wAS 193je IRy ],

IO i

11w 3n sTeOS puE SWEAIP ‘UONBANIOW YIIM
Jouyred JNONIOM POPITULIOD ‘JUISISUOD B PISU |

urgim ‘sq Lz + ‘9'81 ING

1940 Sq[ p+ ‘9°LE TN

1240 ‘sq] S+ ‘0°0F IIND

Tooyos

6C US1y swos ‘oruedsIg-uou/aym ‘plo s1eak g
9jenpeis [ooyos

9 Y3y ‘oruedsIH-Uou oI PIXIW ‘P[O SIBA G

arenpead
+ [0oyos Y31y ‘oruedsI-uousoe[q ‘p[o STk [T

(=u) Surouanyur 12Yy)Q

(¢ =1u) s)1qey 2s1019Xd FUIOUANPUI SPUSLI]

3sod jyooqooer]

©IEP JYSTOM

(syoom)
jsod jo owmn e
a3e TeuOnIR]ISOD) sorgderowa(

Qwayl-qng

sysod ¢4 :owey) noqe sysod Jo Joquunu [e)o],

uowom 9| :way) Inoqe Sunsod syuedronred Jo roquunN

SI9dUINYuUI :dwoy) Jofe]y

(ponunuoo) ¢ sjqey

pringer

Qs



Maternal and Child Health Journal (2019) 23:1400-1413

1409

Table 5 Representative posts on exercise

Major theme: exercise

Total number of participants posting about theme: 12 women

Total number of posts about theme: 13 posts

Demographics Gestational age Weight data Facebook post
at time of post
(weeks)
21 years old, black/non-Hispanic, high 4 BMI 39.0, +45 1bs, over I need a consistent, committed workout
school graduate partner with motivation, dreams and goals
ugh wtf !! lol
24 years old, black/non-Hispanic, some 14 BMI 29.2, +29 lbs, over Had a great date with my baby today. went

college

23 years old, black/non-Hispanic, vocational 15

BMI 29.8, +42 1bs, over

to red robin and got a free birthday burger,
stopped by denny’s and got a free birthday
breakfast, and went to the park to walk it all
off. now I'm sick and tired. But it was worth
it.! thank you babe. I love you

Working out while pregnant keeps my energy

training going

20 years old, black/non-Hispanic, some high 17 BMI 17.3, +22 lbs, under I wanna take my son in a pool to bad I can’t
school swim Imfao

19 years old, white/non-Hispanic, some high 17 BMI 20.4, +35 lbs, within ~ Who wants to go on a drive or walk in the
school park...not ready for bed yet

24 years old, black/non-Hispanic, high 26 BMI 22.6, +30.5 lbs, within I think I wanna go walk around the mall who

school graduate

21 years old, white/non-Hispanic, high 32
school graduate

24 years old, white/non-Hispanic, high 32
school graduate

BMI 43.5, +22 lbs, over

BMI 19.7, +22 1bs, under

wants to go with me?

After my son born imma work out my goal is
150-1751b

Does anyone wann do something today?
hangout? go walk around the mall? any-
thing?

+/— positive/negative weight gain during pregnancy

Demographics header =age (years), race/ethnicity, highest education level obtained

Weight data header = pre-pregnancy body mass index (BMI), weight gain during pregnancy, Institute of Medicine (IOM) classification of weight

gain at the end of pregnancy R

lol laughing out loud, wif what the fuck, /mfao laughing my fucking ass off

*Demographics not completed by participant

I want because my momma loves me”) and friends (“real
friends satisfy your cravings when you’re pregnant s/o 2
[name]!! hot wings & fries in the making”) as enabling
behaviors surrounding eating and exercise. The majority
of the posts cited family members and friends (72.1%) and
partners (25.6%) as influencing their health-related behav-
iors—most commonly, with regards to their food choices.
The remaining portion of these posts cited more nonspe-
cific influencers (“the hardest thing in the world is to stay
positive and healthy when the one you love is damn near
gone, & everything else comes before you™). None of the
posts described direct recommendations made by compan-
ions regarding weight gain but rather narrated instances
in which food behaviors had been directly or indirectly
enabled by the companion (“so my mom [name] made a
strawberry shortcake cake with cheese cake included and
surprised me to a very good dinner with some family I

love her so much even the impossible is possible with her
#mysuperwoman”).

Posts regarding exercise in pregnancy accounted for the
smallest proportion of total weight-related posts (4%). These
posts were divided equally between those mentioning having
exercised, or planning to exercise (“took little baby for a run
at the park... it’s such a nice day”), those wanting to exercise
more (“dawg, I'm playing just dance with my lil sister & let’s
just say my ass need to hit the gym, a bitch is mf tide”) and
those soliciting help completing their exercise goals (“I think
I wanna go walk around the mall who wants to go with me?”).
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Discussion

Facebook posts of young women provide unique and unfil-
tered insight into their beliefs surrounding health behav-
iors during pregnancy. This sample specifically represents
an underserved population as demonstrated by the high
proportion of ethnic minorities and low median annual
household income ($3800). This research demonstrates
that young pregnant women commonly post about topics
impacting weight gain during pregnancy, which include
eating behaviors, exercise habits, issues around body
image and individuals who influence their health behav-
iors. The unique methods of this study allowed examina-
tion of participants’ processed thoughts in a comfortable
and familiar medium to participants, which is often not
afforded in a traditional face-to-face interview. In regards
to eating behaviors, our findings suggest that not only do
young women post frequently about cravings and desires
for typically unhealthy foods, but that they will also go
to great lengths to satisfy these desires including walk-
ing to fast food restaurants and soliciting friends to drive
them or deliver food to them. The association between
excess gestational weight gain and the frequency of food
cravings—specifically high fat and fast foods—has been
demonstrated in other longitudinal studies (Blau et al.
2018; Orloff et al. 2016). With these habits and desires
in mind, health care providers can better engage in relat-
able conversations with young pregnant women in order
to promote healthy weight gain during pregnancy. While
a health care provider might typically inform a patient of
NAM guidelines for weight gain during pregnancy, very
few young pregnant women post about weight gain directly
or exact pounds gained. This data suggests that discuss-
ing cravings and mitigating those cravings may be a more
patient-centered approach to discussing recommended
weight gain during pregnancy. Likewise, health care pro-
viders may approach exercise during pregnancy by asking
who young pregnant women could identify as an exercise
partner. Our results suggest that young women are gen-
erally interested in engaging in physical exercise during
pregnancy and prefer to do so with others (see Table 5). As
demonstrated in previous qualitative analyses, emotional
support from exercise partners contributes to greater self-
efficacy in implementing exercise behaviors (Rackow et al.
2015; Carron et al. 1996).

Body image was also a commonly discussed topic on
social media among young pregnant women. Those pro-
viding health care to young pregnant women should be
aware that their patients are concerned and posting about
body image, in both a positive and a negative light. Pre-
vious studies have found that women value discussions
with providers about weight gain and body image during

@ Springer

pregnancy (Watson et al. 2016). Some women in our study
viewed weight gain and changes in their body as positive
signs of healthy fetal status while some viewed weight
gain as negative and commented on the desire to return to
their pre-pregnancy body shape quickly after delivery. Tra-
ditionally, health care providers focus on healthy weight
gain recommendations during a woman’s pregnancy, but
these posts suggest that when caring for young pregnant
women, it may be impactful and relevant to their health
framework to discuss weight gain in regards to body
image as this has been shown to have associations with
gestational weight gain. Previous qualitative studies have
reflected this association. In particular, lower attractive-
ness scores and dissatisfaction with body weight earlier in
pregnancy correspond with greater gestational weight gain
(Hill et al. 2013; Sui et al. 2013). Questionnaires evaluat-
ing body image during pregnancy could be easily imple-
mented in primary care practice and could be potentially
useful to identifying those at-risk for exceeding recom-
mendations for gestational weight gain (Sui et al. 2013;
Fuller-Tyszkiewicz et al. 2012).

As expected, but not frequently acknowledged by health
care providers, young pregnant women are especially subject
to external influences regarding health behaviors. Partici-
pants frequently posted about both healthy and unhealthy
behaviors that were influenced by family, friends, and part-
ners. Rather than limiting counseling to directive educa-
tion around eating and exercise as it relates to weight gain
in pregnancy, health care providers could discuss healthy
behaviors by considering the messages they are receiving
from important people in their lives and those who encour-
age or discourage their choices. A 2016 study by Cheng
et al. found an inverse relationship between partner support
and gestational weight gain, with increased perceived part-
ner support corresponding with healthier gestational weight
gain. Conversely, a qualitative study conducted in 2016 high-
lighted that pregnant women often perceive pressure from
partners and family members to “eat for two” as a barrier
to limiting gestational weight gain (Cheng et al. 2016; Kim
et al. 2016). Encouraging partners, friends and family mem-
bers to accompany young pregnant women to their visits
may also represent an opportunity to provide education to
patients as well as their family and friends.

Limitations

Our research demonstrates a novel approach to understand-
ing an underserved population and highlights unique per-
spectives held by this group. However, we acknowledge the
limitations of our research. Like traditional methods of col-
lecting qualitative data, social media posts and mining may
only show one facet to a multi-faceted phenomenon. Women
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may post one sentiment, but feel or behave differently in
real life. Additionally, because our study population is com-
prised primarily of low-income minority young women,
our findings may not be generalizable to other populations.
Furthermore, we acknowledge that participants in our study
may have amplified their posts in order to garner a desired
response from peers and that these amplified posts may not
always reflect their ultimate actions. Though participants
were not aware of the research focus of the study during
social media mining, participants could have potentially
filtered or altered their responses after the first mining in
anticipation of a second mining of their data. It is also pos-
sible that despite our efforts to include an exhaustive list of
words related to weight-gain in pregnancy, our key word
search may have systematically omitted posts that may have
otherwise informed our research question. The interpretation
and coding of the Facebook posts was performed by at least
two investigators. However, we acknowledge the limitation
of interpreting text-based data in assessing complex senti-
ments such as sarcasm and humor.

Conclusions

Facebook posts of young women provided unfiltered insights
into their thoughts and behaviors around health during preg-
nancy. The posts revealed that young women often frame
their thoughts and feelings regarding weight gain in preg-
nancy in the context of food cravings and body image. For
example, young women posted frequently about giving into
cravings. Using this knowledge, healthcare providers could
target conversations about healthy eating and appropriate
weight gain in pregnancy by acknowledging cravings and
providing healthier alternatives that make healthy eating
convenient. For example, providers might discuss strategies
to ensure that healthy snacks are the foods that are visible
and within reach at home and to think head to order healthier
alternatives at frequented fast food chains. Previous stud-
ies have demonstrated that, though young pregnant women
acknowledge the importance of a healthy and well-balanced
diet, they are unwilling to sacrifice convenience and afforda-
bility. (Wise 2015) Social media posts by young women also
demonstrate that friends and family are important influenc-
ers to weight-related behaviors during pregnancy. Providers
should acknowledge the impact that such persons have, but
also empower young women to make healthy choices, espe-
cially during pregnancy. While acknowledging that inap-
propriate gestational weight gain is a problem that faces both
adolescent and adult pregnant women, healthcare providers
may better engage young pregnant women in particular in
more meaningful conversation and encourage change by uti-
lizing a youth-centered framework of body image, cravings
and influencers during pregnancy.
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Appendix A
Exercise Diet Body image/ Pregnancy
weight gain
Work out Vegetable Weight, weight Preg
gain
Sweat Pop, soda Fat, chubby Pregna
Run Fruit Pregnant Knocked up
walk Craving Bump, belly Bun (in the
oven)
Gym Hungry Gain, pounds, Baby
1b, scale
Bike Starving Heavy, big, With child
huge
Move Full Wobble With baby
Bicycle Quarter Tiny, small Expecting
pounder
Perspiration McDonalds Overweight,
obese
Be active Greasy Large, big,
wide
Active Chips Butt, buttocks,
stomach
Yoga Eat Shape, figure,
body
Exercise Snack Boobs, breast,
chest
Stairs Energy Bulge
Play Starved Fatness, adi-
pose
Race Nosh Belittled
Squat Starvation Abdomen, abs
Work Protein Fleshy
Treadmill Dairy Fatten, fatty
Elliptical Carbs Torso, tummy
Dumb bell Water Stretch marks,

stretch
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Exercise Diet Body image/

weight gain

Pregnancy

Bench press Yogurt Booty, ass
Swim Cheese Flat
Jog Meat Flabby
Fish Hippo, cow,
pig
Burger Ugly
Taco Beautiful,
pretty, cute
Steam Skinny, fit
Cook Feet
Fry Swollen, swell,
swoll
Bake Glow
Cook Healthy,
unhealthy
Bread Chunk, chunky
Tit, tits
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