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Non-technical Summary 

WHO reports that worldwide about 10% of pregnant women and 13% of women after 

childbirth experience depression. Moreover, studies show that maternal depression is related 

to several adverse child outcomes.  One well-known intervention to improve maternal well-

being and child development is the Home Visiting Program (HVP) that offers prenatal 

support to disadvantageous first-time mothers. However, its effects on mother and child well-

being are mixed across countries.  In this project we study an alternative source of prenatal 

social support that comes from virtual peer groups where mothers exchange personal 

experiences and knowledge about maternal caring. It has several advantages: 1) Creating and 

joining virtual peer groups is of minimal costs. 2) Virtual peer groups are open to all mothers 

with various socio-demographic background. Therefore, we can generalise its implication to 

a more representative population.  3) Mothers are both provider and recipient of the support 

in the peer groups. To some extent, this is a self-sufficient source of prenatal social support. 

4)  Virtual peer support enables mothers to overcome physical and time constraints embedded 

within their offline counterparts.  Under certain circumstances such as COVID-19 where 

offline physical support is restricted, virtual support might be the only available source of 

social support. Moreover, the option of maintaining anonymity in online settings provides 

users with more convenience when discussing sensitive and controversial topics.   

We investigate i) how quasi-randomly assigned peer groups affect the observable social 

support in terms of information exchange among pregnant women in the peer groups, and ii) 

how perceived social support in these peer groups relates to well-being of the mothers and the 

newborns.  We combine an observational data set with a survey data set from a large online 

maternity community to answer these two questions. 

Our study is based on an online community that assigns pregnant users who are at the same 

stage of the pregnancy to the same peer groups.  Besides the default peer group, users can 

also manually join other peer groups. All peer groups are created ten months before the 

delivery month, and are active since the creation till the end of the corresponding delivery 

month. The information and knowledge exchange among pregnant women themselves in the 

peer groups constitutes the essence of prenatal social support. 

Besides the observable social support in terms of information exchange in the peer groups 

from the observational dataset, we also use a survey questionnaire to measure 1) user’s 

perceived social support in the peer groups using a modified version of the Multidimensional 

Scale of Perceived Social Support,  2) mental health both during pregnancy and after 

childbirth using the Edinburgh Depression Scale, and 3) newborn's birth outcomes (weight, 

whether planned natural birth, and whether breastfeeding) among users who gave birth within 

one year. (Notice that the sample of survey users is different from the sample of the users in 

the observational dataset as there are two years apart.) 

We find that while having more peer groups reduces observable social support in terms of 

information exchange, it does not undermine perceived social support. Higher perceived 

social support from online peer groups is positively associated with both prenatal and 

postnatal mental health of the mothers as well as newborns' birth weight. 



Peer Groups, Social Support, and Well-being:

Evidence from a Large Online Maternity Community∗†

Lingqing Jiang1 and Zhen Zhu2

1University of Essex
2University of Kent

January 19, 2021

Abstract

Increasing attention is being paid to social determinants of health. We

study how quasi-randomly assigned peer groups affect social support

among over 24,000 pregnant women, and how social support in these

peer groups relates to mothers’ well-being both during and after preg-

nancy as well as birth outcomes. We find that while having more peer

groups reduces observable social support in terms of information ex-

change, it does not seem to undermine perceived social support. Higher

perceived social support from online peer groups is positively associated

with both prenatal and postnatal mental health of the mothers as well

as newborns’ birth weight.
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1 Introduction

Human development starts in the womb (Kail & Cavanaugh 2018). Child-

bearing is one of the most significant life events that brings not only joy but

also anxiety and stress. The World Health Organization (WHO) reports that

worldwide about 10% of pregnant women and 13% of women who have just

given birth experience a mental disorder, primarily depression. In develop-

ing countries this is even higher, i.e. 15.6% during pregnancy and 19.8%

after childbirth.1 Moreover, maternal depression and stress are also related

to several adverse child outcomes (Carlson 2015, Aizer et al. 2016, Persson &

Rossin-Slater 2018).

One well-known intervention to improve maternal well-being and child devel-

opment is the Home Visiting Program (HVP) that offers prenatal and parental

support to disadvantageous first-time mothers. It has been implement in the

US (Olds et al. 2019), UK (Robling et al. 2016), Ireland (Doyle et al. 2015),

and Germany (Sandner et al. 2018). However, the findings on mother and

child health outcomes are mixed. Nevertheless, studies that found positive ef-

fects suggest the benefits are driven by compensating the lack of social support

(Sandner et al. 2018).2

In this paper we study an alternative source of prenatal social support that

comes from peer groups where pregnant women exchange personal experiences

and knowledge about maternal caring. In particular, we investigate i) how

quasi-randomly assigned peer groups affect the observable social support in

terms of information exchange, and ii) how perceived social support from these

peer groups relates to the well-being of mothers and newborns. We combine

an observational data set with a survey data set from a large online maternity

community to answer these two questions.

The economic literature has long recognised that peers and peer groups in-

fluence individuals’ behaviour in various contexts.3 With the development of

digital technologies, more and more traditional offline social communities have

found an increasing popularity of their online counterparts. The formation of

peer groups in online communities is one of the examples. However, whether

peer groups in online settings provide effective social support and how virtual

social support relates to individual well-being are underexplored.

1The figures are from the WHO’s article on maternal mental health that can be
accessed at https://www.who.int/mental_health/maternal-child/maternal_mental_

health/en/
2Medical literature shows that prenatal exposure to stress and lack of prenatal social

support presents a strong risk factor for depression during pregnancy and the postpartum
period, as well as the mental health of the next generation (Collins et al. 1993, Elsenbruch
et al. 2006).

3For example, peers or peer groups play an important role in productivity at work (Mas
& Moretti 2009, Bandiera et al. 2009, Cornelissen et al. 2017), academic performance (Sacer-
dote 2001, Carrell et al. 2009), retirement planning (Duflo & Saez 2002, Brown & Laschever
2012), prosocial behaviour (Gächter et al. 2013, Bruhin et al. 2020), and sports competition
(Yamane & Hayashi 2015, Jiang 2020).
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The main feature of this online maternity community is that it assigns preg-

nant users into peer groups based on their estimated due date (EDD). The

creation of peer groups provides a common space for users who are at the same

stage of pregnancy to exchange relevant information among themselves. Users

typically exchange information about how to deal with a particular symptom

or reaction (e.g. morning sickness, edema), how to read a particular check-

up and screening test report, what diet plan to follow during pregnancy etc.

Such information exchange among pregnant women constitutes the essence of

social support, as defined by interpersonal exchange of potentially useful in-

formation or things (Cohen & Syme 1985). Peer groups are labelled in the

format of Month Year and are created ten months before the estimated de-

livery month. For example, a user who is expecting to give birth on the 1st

March 2018 is assigned to the peer group March 2018 which was created in

May 2017. Each peer group is active since the creation till the end of the cor-

responding delivery month. The observational data set includes the full cycle

of three peer groups with over 24,000 users.

We first look at the observable social support in terms of information exchange

in the peer groups according to the definition by Cohen & Syme (1985). A

user can exchange information in the peer groups by either initiating a post

or responding to a post. We consider both posts and responses as information

exchange. A post typically initiates information exchange by either sharing

own experience or asking a question; A response typically exchanges informa-

tion by either answering a question or asking a follow-up question. Therefore,

we measure the observable social support by the sum of individual posts and

responses.

The feature is designed such that each pregnant user has only one peer group,

namely, the default peer group determined by the EDD. However, we ob-

serve that almost half (47.8%) of the users join more than one peer groups in

practice.4 There could be various motives for that: users may want to share

information with a greater number of users, access information from more

users, or compare information across different peer groups.5 Another reason

is the natural uncertainty of EDD.6 In particular, there is a clear pattern that

users whose EDD falling in the beginning (end) of the month tend to addi-

tionally join the peer group of the previous (next) month. Among those who

joined multiple peer groups, almost 30% of them joined one of the adjacent

peer groups, i.e. the peer groups of the previous or the next month.

4The group enrollment works as follows: users are required to put in their EDD at the
registration step. After the registration, they will be automatically assigned to the default
peer group corresponding to the month of their EDD. Users may join other peer groups
manually by first clicking the other peer groups in the menu and then clicking “join”. In
principle, a user can search for and join any existing peer groups. The range of such peer
groups featured on the homepage is one year before and ten months after the current month.

5We explicitly asked about the motives of joining additional peer groups in the survey
(see details in Table 5).

6Only about 4-5% of the babies are born on their estimated due date. Childbirth has a
standard deviation of 14-16 days (Hoffman et al. 2008).
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We investigate the case of having multiple peer groups as it can have am-

biguous effects on the information exchange. On the one hand, information

consumes attention. Herbert A. Simon sharply pointed out that “a wealth of

information creates a poverty of attention” (Simon 1957). Limited attention

literature (e.g. Kahneman 1973, Camerer 2005) emphasises that processing

massive amount of information is often beyond human beings’ capacity of at-

tention. Consequently, individuals who joined an additional peer group – that

doubles the number of peers and the amount of available information – face a

trade-off in allocating the time and effort in exchanging information between

peer groups. On the other hand, we have seen remarkable benefits of increas-

ingly connected social networks. Social network literature (e.g. Jackson 2010)

suggests that the exposure to a wider social network promotes information dif-

fusion and knowledge spillovers. Therefore, users who are members of two peer

groups may have more information exchange, thanks to the positive spillovers

between peer groups.

The empirical challenges of identifying the causal effect of having multiple peer

groups lie in users’ self-selection in i) which peer group to join and ii) how many

peer groups to join.7 Two desirable features of this setup allow us to overcome

the challenges. First, the default peer groups can be seen as homogeneous as

all users are exposed to peers in similar maternal status within the groups.

Second, whether users join additional peer groups is partially quasi-random.

One can think of the day of EDD as a natural lottery ticket: each pregnant

user quasi-randomly draws a number ranging from 1 to 30/31. Therefore, we

can use the day of EDD as an instrumental variable to predict the probability

of having multiple peer groups as i) it directly affects the probability of joining

one of the adjacent peer groups; and ii) it is a quasi-random variable that is

uncertain due to both natural and measurement errors.

We perform the main empirical analysis using the observations that have ex-

actly two peer groups, in particular, those who additionally join either the

previous-month peer group or the next-month peer group.8 We then gener-

alise the analysis to multiple peer groups. The results are robust and qualita-

tively similar (see Table A4). The empirical analysis yields two findings. First,

joining an additional peer group reduces users’ information exchange in their

default peer group. Second, the sum of the information exchange generated

by the users in two peer groups is less than the sum generated by the users in

only one (default) peer group.

We interpret our first finding as a substitution effect between the additional

7It is important to notice that since we are only comparing two peer groups vs one
(default) peer group, our identification challenge is the endogenous group enrollment rather

than the reflection problem in Manski (1993). In other words, we are interested in the β̂ in
Yi = β(Two PGs) instead of Yi = βȲ−i.

8Among the multiple-peer-group users, 55.4% have exactly two peer groups. Among the
two-peer-group users, 49.5% joined one of the adjacent peer groups (i.e. the previous or the
next month). In our main analysis, we consider the latter case as the treatment group and
the single-peer-group users as the control group.
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peer group and the default peer group, which is in line with the limited at-

tention literature. Our second finding, if assuming linear production function

of information exchange, suggests that there could be other effects besides the

substitution effects. One possible explanation is that having two peer groups

weakens the group identity of either group, which can reduce contribution or

encourage “lurking” behaviour in either group.9

Next, we turn to perceived social support in the peer groups and investigate

how it relates to users’ mental health and newborn’s birth outcomes. We con-

ducted a survey in 2020, two years after the time period of the observational

data. The survey includes 500 participants who were currently or have been

users of the peer groups in this online community, but were not in the observa-

tional data.10 Among the survey participants, 300 were pregnant and 200 gave

birth within one year at the time of the survey.11 The survey questionnaire

measures i) users’ perceived social support in the peer groups using a modified

version of the Multidimensional Scale of Perceived Social Support (MSPSS)

(Zimet et al. 1988), ii) users’ mental health using the Edinburgh Depression

Scale (EDS) (Murray & Cox 1990), and iii) the newborn’s birth outcomes

(weight, whether planned natural birth, and whether breastfeeding) among

users who gave birth within one year.

The analysis of the survey data yields the following three findings. First, users’

perceived social support in the peer group(s) does not seem to be affected

by whether having single or multiple peer group. Second, higher perceived

social support in the peer group(s) during pregnancy is associated with better

mental health not only during pregnancy but also after childbirth. Third,

higher perceived social support in the peer groups is positively associated with

newborn’s weight.

Taking the results from both empirical analyses together, it suggests that

while having more peer group reduces the amount of information exchange, it

does not necessarily undermine perceived social support in the peer groups.

There can be several explanations for this observation. First, methodologically

speaking, while we identify the causal effect of having one additional peer

group by using the day of EDD as IV in the observational data, we use OLS

regressions in the survey data as the instrument is weak in the survey data.

Second, the users participating in the survey data are likely to be more active

than the average users in the large observational data set. This can be seen in

the fact that the fraction of users that report having multiple peer groups is

9Lurking is very common in online communities. It is related to the free riding behaviour
in the sense that lurking users solely receive information without generating any informa-
tion. Research has shown that stronger feelings about group identity increase the level of
contribution in the public goods games (Charness et al. 2014).

10We invite users of this online community to our anonymous survey on a voluntary basis.
We commissioned Zhongyan Technology, a major online survey and research company in
China, to implement our survey and collect the data. The two data sets are not linked with
personal identifiers.

11Notice that these are two different sets of users, rather than the same set of users during
and after pregnancy.
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much higher than the one we actually observe in the large data. The positive

correlation between the overall activeness and joining multiple peer groups may

offset the potential negative effects of having multiple peer groups on perceived

social support, if any. Last but not least, perceived social support is not purely

determined by the quantity of the information exchange. Despite the reduction

in the quantity of information, users may still feel socially supported in the

peer groups. The role of peer groups is similar to the role of friends. Although

the number per se plays a role, the fact that one has a peer group (or a friend)

to interact with is probably more important than the number of peer groups

(or friends).

Our findings have important policy implications. First, comparing to the

traditional third-party support such as home visiting program, online peer

groups is a new source of social support that involves minimal costs and proven

to be effective both during and after pregnancy. Moreover, the peer groups

are open to all pregnant women rather than a small group of disadvantaged

women, and therefore, we can generalise our results to a more representative

population. Furthermore, under certain circumstances where offline social

support is restricted, online peer groups can still operate. Thus, pregnant

women should be encouraged to adopt this form of prenatal social support.

Second, regarding the design of peer groups – from the perspective of the

users – as long as having multiple peer groups does not harm their well-being,

they may preserve the freedom of joining multiple groups, despite the fact

that it may dilute their attention to some extent. From the perspective of

the online community, our results suggest that communities and organisations

with similar features be cautious when designing peer groups. Allowing users

to join multiple peer groups may not necessarily boost engagement.12

Our paper contributes to three strands of literature. First, we contribute to

the vibrant literature that investigates the link between prenatal environments

and the well-being of mothers as well as child development.13 There are two

novelties of our study with respect to the existing literature. First, we exclu-

sively focus on well-defined peer groups where users are not only the recipients

but also the providers of the support. This differs from the third-party sup-

port where users are solely the recipients. Second, we study a virtual form

social support which provides users more flexibility and anonymity security.

This differs from traditional offline settings where users face more physical

and temporal constraints. Therefore, it is worth investigating this form of

social support based on virtual peer groups which has become increasingly

12This can also apply beyond our context, especially in the domain of social media. Today,
our online social media status is defined by numbers: number of “friends”, “followers”,
“likes”, and “subscribers”. Users are often encouraged to create multiple social media
accounts, make more connections and friends, attract more followers etc. The face value of
the costs of doing so is extremely low if not for free. However, as the numbers rocket, to
process all the information is clearly beyond our capacities.

13See the empirical evidence in Cunha et al. (2006) and comprehensive reviews on hu-
man development in Heckman & Mosso (2014) and on child development in Francesconi &
Heckman (2016).
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popular.

Second, we contribute to the literature on peer groups. The importance of

peer groups has been studied extensively in the economic literature. Adding

to the literature mentioned earlier in the introduction, a great deal of studies

show that group membership and group identity have a great impact on indi-

vidual preferences (Goette et al. 2006, Charness et al. 2007, Chen & Li 2009).

Angrist & Lavy (1999) and Zhang & Zhu (2011) show that the size of the peer

groups also matters. However, to our knowledge, no study has investigated

the causal effect of having multiple peer groups (versus single peer group) on

individual outcomes given the empirical challenges. Our study fills this gap

as the setup allows us to exploit the natural uncertainty of the EDD as an

instrument to identify the causal effect of well-defined multiple peer groups on

the information exchange in the peer groups.

Third, the evidence for substituting information exchange between peer groups

in our setup is consistent with the literature on limited attention across several

disciplines. The anthropology literature predicts that the limit of social group

size is a hundred and fifty given the size of our brain and anything beyond

that would be too complicated to handle at optimal processing levels (Dunbar

1998, Dunbar & Shultz 2007). The management literature on multiple team

membership often sees a negative relationship between multiple teams and the

time devoted to team tasks in the workplace (O’leary et al. 2011, Cummings

& Haas 2012, Pluut et al. 2014). The economic literature further investigates

the substitution effects beyond the same domains. For example, a number of

studies show that the time spent on social media crowds out a wide range of

activities in education, family, labour market, health etc (see a summary in

DellaVigna & La Ferrara 2015).

The remainder of the paper is organised as follows, Section 2 describes the ob-

servational data, Section 3 illustrates the identification challenges and strategy,

Section 4 discusses behavioural predictions, Section 5 presents the results of

the empirical analysis, Section 6 describes the survey data and analysis, and

finally, Section 7 concludes.

2 Observational data

We collect the observational data set from one of the largest Chinese online

maternity and parenting communities. As stated on its website, it aims to es-

tablish a platform where positive and meaningful experiences about maternal

caring and parenting can be obtained. We first explain the creation and en-

rollment of the peer groups. Subsequently, we present the descriptive statistics

of the peer groups.
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2.1 Creation and enrollment of peer groups

The main feature of this online maternity community is that it assigns pregnant

users into peer groups based on their estimated due date (EDD). Assigning

pregnant users who are at the same stage of the pregnancy to the same peer

groups helps them to exchange information more efficiently in three ways.

First, it keeps certain time-sensitive information timely. Second, since users

in the peer groups are both information givers and recipients, they have a

high level of responsibility and trust among themselves to ensure the quality

of information. Last but not least, it keeps the number of users in each peer

group more or less balanced.

Peer groups are named in the format of Month Year – the month and the year

of the EDD. As illustrated in Figure 1, for example, users who are expecting

to give birth on any day in March 2018 would enroll in the peer group March

2018. All the peer groups are created ten months before the delivery month,

e.g. the peer group March 2018 was created in May 2017. Each peer group is

active since the creation till the end of the corresponding delivery month.

Peer Group 
March.2018

Peer Group 
April.2018

Peer Group 
May.2018

EDD Time line

01.March.2018

13.March.2018

28.March.2018

04.April.2018
17. April.2018

30. April.2018

03. May.2018
19. May.2018
27. May.2018

e.g.e.g.e.g.

Figure 1: Creation and enrollment of peer groups

Note: Peer groups are labelled in the format of Month Year – the month and the year of the
EDD. Users whose EDDs are in the Month and Year are assigned to the peer group Month
Year by default. Peer groups are ordered by month along the timeline.

The feature is designed such that each user has only one peer group based

on her EDD by default. However, in practice, some users have more than

one peer groups. There could be various motives for that: users may want to

share information with a greater number of users, access to information from

more users, or compare information across different peer groups. Another

reason is the natural uncertainty of EDD. In particular, we observe a clear

pattern that users whose EDD falling in the beginning (end) of the month

tend to additionally join the peer group of the previous (next) month. Among

those who joined multiple peer groups, almost 30% of them joined one of the

adjacent peer groups, i.e. the peer groups of the previous or the next month.

This is in line with the fact that the standard deviation of EDD is about ± 15

days (Hoffman et al. 2008).
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2.2 Descriptive statistics

Three core peer groups are tracked with complete cycle, i.e. from the creation

of the peer group to the end of the delivery month. They are March 2018, April

2018, and May 2018. We have information about users’ EDD, the enrollment

of groups (peer groups and non-peer groups), the number of each user’s posts

and responses in the default peer group, the additional peer groups and non-

peer groups.14

Table 1: Descriptive statistics of users in the three core peer groups

(1) (2) (3) (4) (5) (6)

VARIABLES mean sd p10 p50 p90 # Obs

Day of Expected Due Date (EDD) 15.10 8.626 3 15 27 24,705

(1st-30th/31st)

Peer Group Enrollment

Default PGT 1 0 1 1 1 24,705

Previous month PGT−1 1 0 1 1 1 2,692

Next month PGT+1 1 0 1 1 1 1,485

Number of Posts in

Default PGT 2.079 1.992 1 1 4 24,705

Previous month PGT−1 0.290 0.825 0 0 1 2,692

Next month PGT+1 0.272 0.919 0 0 1 1,485

Number of Responses in

Default PGT 3.679 7.185 0 1 11 24,705

Previous month PGT−1 1.105 2.765 0 0 3 2,692

Next month PGT+1 0.882 2.558 0 0 2 1,485

Non Peer Groups

Number of non PGs enrolled 9.865 3.371 4 10 13 24,705

Number of Post and Responses in non PGs 2.718 5.261 0 1 8 24,705

Table 1 presents the descriptive statistics of the three core peer groups pooled

together. There are 24,705 unique users – who are either single-default-peer-

group users or two-peer-group users additionally joining one of the adjacent

peer groups – in these three core peer groups. The distribution of the day

of EDD (1st-30th/31st) is approximately a uniform distribution with a mean

of 15.1 and a standard deviation of 8.6. We first look at the peer group

14Our data collection process allows us to capture users who posted at least one message
in her default peer group. We exclude users who are not giving birth for the first time.
Additionally, we trim the top 5% of our data in terms of the number of posts and responses
to exclude outliers, which is a standard practice with communication data (Turkiewicz
2018). We end up with 24,705 users who are either single-default-peer-group users or two-
peer-group users additionally joining one of the adjacent peer groups in the final sample for
the analysis.
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enrollment. By design, all users have a default peer group, which we denote as

PGT . There are 2,692 users (10.9%) who additionally join the peer group of

the month just before their EDD, which we denote as PGT−1; there are 1,485

users (6%) who additionally join the peer group of the month just after their

EDD, which we denote as PGT+1.

Next we look at the information exchange – the number of posts and responses

– in the peer groups. About 2.08 posts are generated per user in their default

peer group, 0.29 posts in the previous month peer group (if joined), and 0.27

posts in the next month peer group (if joined). Users are more active in

generating responses than posts. About 3.68 responses are generated per user

in their default peer group, 1.1 responses in the previous month peer group (if

joined), and 0.88 responses in the next month peer group (if joined).

Finally, besides the peer groups users can also join non-peer groups that are

open to all users in the online community.15 On average, users have 9.9 non-

peer groups and generate about 3 posts and response in total in non-peer

groups.

3 Identification

The empirical challenge lies in the endogenous choice of whether joining an

additional peer group. In principle, users can manually join any other peer

groups that are open in the community.16 Therefore, comparing users who

have two peer groups with users who have only one peer group is subject to

the self-selection bias. Users who are more active in exchanging information

might be more likely to join an additional peer group. If this is the case,

the naive comparison will simply display a positive correlation between having

additional peer groups and users’ overall activeness.

We first demonstrate our identification strategy and subsequently, present the

placebo checks.

3.1 Identification strategy

To overcome the identification challenge, we use the day of EDD, from 1st to

30th/31st, as an instrument for the number of peer groups. It is a valid in-

strument as it satisfies the following two requirements: (i) it directly affects a

user’s decision of joining an additional peer group, and (ii) it is quasi-random

and thus uncorrelated with her characteristics that could affect her activities

15The non-peer groups have particular themes such as “Marriage”,“Sentiment”, “Cook-
ing” etc. They are not in the format of Month Year and the enrollment is completely
unrelated to the EDD. Therefore, users in such groups are much more heterogeneous in
their maternal status. In our sample, on average a user spends 74.3% of her activities in
the default peer group, indicating that the default peer group is the principal group for the
users in this online community.

16The range of such peer groups featured on the homepage is one year before and ten
months after the current month. However, this asymmetry does not affect our identification.
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(unless through the enrollment of an additional peer group). Therefore, our

identification assumption is that the day of EDD has an effect on users’ infor-

mation exchange only through its effects on the enrollment in an additional

peer group.17

Figure 2 shows the fraction of the users joining an additional peer group of

the previous month and next month for each day of the month. The day of

EDD directly affects the propensity of joining an adjacent peer group. The

fraction of the users additionally joining the previous-month peer group is

above 30% for users whose EDD is on the 1st day of the month, and it gradually

decreases to about 5% for the users whose EDD is on the last day of the month.

Contrarily, the fraction of the users additionally joining the next-month peer

group is barely 1% for the users whose EDD is on the 1st day of the month,

and it gradually increases to above 25% for users whose EDD is on the last

day of the month. Therefore, the day of EDD satisfies the first requirement of

a valid instrument.

Figure 2: Fractions of users joining the adjacent peer groups, by EDD day

The day of EDD is a quasi-random variable as it is uncertain due to both

natural and measurement errors. First of all, while it is feasible to plan ex

ante for the year and the month to give birth, it is almost impossible to

pin down the exact day of the delivery (with the exception of predetermined

cesarean cut). Second, even after the EDD is determined by the doctor, the

standard deviation is about ± 15 days. Thus, one can think of the day of

EDD as a natural lottery ticket: each pregnant user quasi-randomly draws a

number which ranges from 1 to 30/31. Therefore, the day of EDD satisfies the

17Notice that using the instrumental variable estimator we are identifying the local average
treatment effect (LATE), which is the average treatment effect (ATE) among the compliers
(Imbens & Angrist 1994). Namely, those who draw a lottery ticket number from 1 to 15/16
join the previous-month peer group and those who draw a lottery ticket number from 17 to
30/31 join the next-month peer group.
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second requirement – the exclusion restriction – of a valid instrument.18

3.2 Placebo checks

A standard balance check would be checking some predetermined characteris-

tics by each day of the month. However, we do not observe other demographic

characteristics apart from that the users are women at fertility age. Never-

theless, we can do a placebo test using two placebo outcomes, the number of

non peer groups joined and the amount of information exchange in non-peer

groups. Unlike peer groups that are exclusively designed for pregnant users,

non-peer groups are open to all users (not yet pregnant, pregnant, and mothers

of young kids) in this community. These two outcomes can be seen as indica-

tors of users general activeness. However, the enrollment of non-peer groups

is completely unrelated to the EDD. Therefore, we should not observe any

correlation between the day of EDD and the enrollment of non-peer groups or

the activities in those groups. This is confirmed by the null results in Table

2.

Table 2: The Effects of the day of EDD on placebo outcomes

(1) (2)

VARIABLES Number of NPGs log(information) in NPGs

Day of EDD (1st-30th/31st) -0.00191 0.000772

(0.00248) (0.000670)

Constant 9.938*** 0.785***

(0.0526) (0.0142)

Peer group/month fixed effects Yes Yes

Observations 24,705 24,705

R-squared 0.003 0.001

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

4 Behavioural predictions

In this section we make behavioural predictions based on two sets of theo-

ries. On the one hand, the limited attention literature (e.g. Kahneman 1973,

Camerer 2005, Falkinger 2008) emphasises that human beings have limited at-

tention in processing information. Having an additional peer group increases

the information load and switching costs and decreases attention to new infor-

mation and time to encode information (O’leary et al. 2011). For example, if

18We do not find evidence that users manipulate their EDD in a systematic way that could
threaten the identification, i.e. users who want to join an additional peer group report their
day of their EDD either at the beginning of the month or end of the month. The day of
EDD follows approximately a uniform distribution as shown in Figure A1 in the Appendix.
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a user has already acquired desired information in the other peer group, there

is no need to seek for the same information in the default peer group. Even

users switch between peer groups randomly, it would cause the reduction in

the information exchange in either peer group. Consequently, users in multiple

peer groups will reduce the time and effort in generating information in each of

the peer groups.19 We refer to this as substitution effects. On the other hand,

the social network literature (e.g. Jackson 2010, Bakshy et al. 2012)) predicts

that the exposure to a wider social network promotes information diffusion

and knowledge spillovers. Therefore, users having multiple peer groups may

generate more information exchange due to the information spillovers between

peer groups. We refer to this as spillover effects.

Table 3 summarises our behavioural predictions for the effects of joining two

peer groups, taking the single default peer group as baseline. Substitution

effects suggest that the volume of information in the default group would

decrease but the sum of them in the default peer group and in the additional

peer group should be the same as the one from those who only join the default

peer group, under the assumption of a linear production function. The spillover

effects suggest that the volume of information would increase in the default

group and as a result, the sum of them in both peer groups will be higher than

the one from those who only join the default peer group. The net effect of

these two effects is an empirical question that we investigate in Section 5.

Table 3: Behavioural predictions for the effects of two PGs

Information in Substitution Effects Spillover Effects

Default Peer Group ↓ ↑

Both Peer Groups ≡ ↑

5 Econometric analysis

In this section we empirically analyse the effects of having two peer groups,

i.e. joining an additional peer group besides the default peer group, on the

information exchange in i) the default peer group, and ii) both peer groups.

The baseline compared with is the amount of information exchange generated

by the users who only has the default peer group.20 We then generalise the

analysis to multiple peer groups. The results are robust and qualitatively

similar (see Table A4 in the Appendix).

We estimate the econometric model in Equation (1). The outcome variable

Yi is the log-transformed information exchange generated by user i.21 The

19Although users can extend their time spent on the website to some extent, we assume
that the total time is fixed as in the literature of multiple team memberships.

20We also investigate the potential heterogeneity effects of the additional peer groups of
the previous month and the next month. The results are in Section A.2 in the Appendix.

21As a further robustness check, we also estimate in a Poisson IV model and the results
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Table 4: Two peer groups and information exchange

(1) (2) (3) (4) (5)

1st stage 2nd stages

log(info) in log(info) in log(info) in log(info) in

VARIABLES Two PGs Default PG Default PG Total PGs Total PGs

OLS IV OLS IV

̂Two PGs 0.232*** -0.719*** 0.391*** -0.410***

(0.0146) (0.104) (0.0147) (0.102)

|Day of EDD-16| 0.0124***

(0.000554)

Constant 0.0969*** 1.474*** 1.653*** 1.471*** 1.621***

(0.00554) (0.00946) (0.0219) (0.00946) (0.0215)

Peer group fixed effects Yes Yes Yes Yes Yes

F-tests of instrument - - 504.19 - 504.19

Observations 24,705 24,705 24,705 24,705 24,705

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

indicator 1[Two PGsi] is one if user i has two peer groups instead of one peer

group by default.22 We also include fixed effects of the default peer group –

equivalent to month fixed effects – which are captured by the term αpg.

Yi = γ11[Two PGsi] + αpg + εi (1)

Column (1) in Table 4 reports the first stage regressions in a linear probability

model. We use |Day of EDD-16| to predict ̂Two PGs, as the farther the day

of EDD is away from the middle of the month, the more likely that a user

joins in an additional (adjacent) peer group. The coefficient is positive and

significantly different from zero at 1% level. A one-day deviation from the

middle of the month increases the probability of having two peer groups by

1.24%.

Columns (2)-(5) in Table 4 show the estimated effects of having two peer

groups on users’ information exchange. Columns (2)-(3) show the information

exchange in their default peer group, and Columns (4)-(5) in total peer groups

(=1 if having default PG only; =2 if having an additional PG). We estimate

each effect in OLS and IV regressions, respectively. The coefficients of having

two peer groups are significantly positive for both default peer group and total

peer groups in the OLS specification. In Columns (2) and (4), having two peer

groups is associated with 26% more information in the default peer group and

48% more information in total peer groups. However, once we instrument

the additional peer group, the coefficients become significantly negative (p<

0.01). In Columns (3) and (5), having two peer groups leads to about 51% less

are qualitatively unchanged as shown in Table A2 in the Appendix.
22The result is robust when adding controls for the number of non peer groups (NPGs)

joined by user i and the log-transformed information exchange generated by user i in the
non peer groups (see Table A1).
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information in the default peer group and 33% less information in total peer

groups.23 Note that the null hypothesis of a weak instrument has been rejected

with the F-test in Columns (3) and (5), which is consistent with the first stage

results in Column (1). The direction of the biases in the OLS estimates for the

variable of Two PGs is upward, which can be explained by self-selection, i.e.

the unobserved nature of activeness of users is positively correlated with both

information exchange and the tendency of joining an additional peer group.

Therefore, after the IV correction, the causal effect of joining an additional

peer group is an decrease in users’ information exchange both in the default

peer group as well as in the total peer groups.

6 Survey analysis

We now turn to the perceived social support in the peer groups and investigate

how it relates to users’ mental health and newborn’s birth outcomes. To do so,

we conduct a survey. We first describe the design of the survey and present

the descriptive statistics of the survey data. Subsequently, we explain how

perceived social support and mental health are measured in the questionnaire.

Finally, we perform the empirical analysis. The full survey questionnaire can

be found in Section A.3 in the Appendix.

6.1 The survey

The survey was conducted in 2020, two years after the time period of the

observational data. It includes 500 participants who were or have been users of

the peer groups in this online community at the time of the survey. Notice that

the observational data set and the survey data set are not linked. Since they are

two years apart from each other, linking the survey users to the observational

users would not allow us to measure the well-being during pregnancy as the

same users we observe were no longer pregnant at the time of the survey.

Among the 500 participants, 300 were pregnant and 200 gave birth within one

year at the time of the survey.24 This allows us to measure users’ well-being

both during and after pregnancy, and newborns’ birth outcomes of users who

gave birth within one year.

In the questionnaire we measure, apart from individual characteristics, i) users’

perceived social support in the peer groups using a modified Multidimensional

Scale of Perceived Social Support (MSPSS) test (Zimet et al. 1988), ii) their

mental health using the Edinburgh Depression Scale (EDS) (Murray & Cox

1990), and iii) the newborn’s birth outcomes (weight, whether planned natural

birth, and whether breastfeeding) among those who gave birth within one year.

We did not ask about users’ activities in the peer groups or non peer groups for

23Since the dependent variable is log-transformed, the estimated effects = (eβ−1)×100%.
24We use a filtering question at the beginning of the survey to separate these two type of

participants (See the full survey questionnaire in Section A.3 in the Appendix.)
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two main reasons. First, the full cycle of the peer group is ten months. While

we collected the observational data right at the end of the cycle, we surveyed

the users either who are still in the cycle or left the peer group a while ago.

Second, due to incomplete memory, it is unlikely that users precisely recall

how many pieces of posts and responses they have generated over a period of

several months.

Table 5 reports the descriptive statistics of the survey data. Column (1) is

the full sample with 500 users, Column (2) is the sample with 300 pregnant

users, and Column (3) is the sample with 200 users who gave birth within one

year. The average day of EDD is around 16. On a scale from 1 to 7 for the

statement “This community is my main source of knowledge and information

about pregnancy.”, users rate an average of 6.1 in both samples. Among the

pregnant users, 72% of them report that they joined at least one more peer

group additional to their default peer group. Among the users who gave birth

within one year, 74.5% of them recall that they joined at least one or more

peer groups in addition to their default peer group when they were pregnant.

Among those who joined multiple peer groups, we additionally ask them about

the motives of joining additional peer groups. Over 63% of the pregnant users

and about 60% of the users who gave birth within one year reported that the

uncertainty of the EDD is one of the reasons to join additional peer groups.

About 63% of the users report that they would like to share information with

more users, 94% of the users report that would like to access more information,

and less than 5% of the users report other reasons. The fractions do not differ

in the two samples. The majority of the users have or had 1-3 non peer groups,

and about one third have or had 4-10 non peer groups.The average age of users

is slightly above 28 year old in both samples. Pregnant users are, on average,

in their 6th month of the pregnancy. Finally, we also include three health

indicators: a binary variable of whether smoke or drink, and two categorical

variables for hours of sleep and hours of physical exercise. Only 0.6% of the

users smoke or drink during pregnancy and none after childbirth. Most users

have adequate sleep and moderate exercise both during pregnancy and after

childbirth.

It is worth noting that a much higher fraction (73.0%) of users in the survey

data set report that they have or had multiple peer groups during pregnancy,

comparing to 17.6% in the observational data set. This may be due to the fact

that the survey participants are on average more engaged in online communi-

ties (e.g. joining additional online groups and participating in online surveys)

than those in the observational data.

6.2 Measuring perceived social support in peer groups

There has been a surge in the evaluation of social support as a well-being indi-

cator. The Multidimensional Perceived Social Support Scale (MSPSS)(Zimet

et al. 1988) has evolved as one of the most extensively translated and validated
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Table 5: Survey descriptive statistics

(1) (2) (3)

VARIABLES Full sample Pregnant After childbirth

Day of EDD (1st-30th/31st) 16.418 16.747 15.925

(7.443) (7.313) (7.627)

Main source of info† 6.128 6.127 6.130

(0.785) (0.774) (0.804)

Multiple PGs§ 0.730 0.720 0.745

(0.444) (0.450) (0.437)

Motive of joining multiple PGs?

- due to EDD uncertainty 0.616 0.634 0.591

- to share info 0.627 0.625 0.631

- to access info 0.940 0.940 0.940

- other reasons 0.025 0.014 0.040

Number of NPGs

- 0 NPG 0.138 0.153 0.115

- 1-3 NPGs 0.568 0.553 0.590

- 4-10 NPGs 0.290 0.287 0.295

- 10+ NPGs 0.004 0.007 0.000

Age 28.244 28.107 28.450

(2.080) (2.006) (2.175)

Xth-Month since pregnancy‡ 10.570 6.647 16.455

(5.241) (1.539) (2.703)

Health indicators††

-Whether smoke or drink 0.004 0.006 0

(0.063) (0.082) (0)

-Hours of sleep (categories 1-4) 3.498 3.600 3.345

(0.668) (0.617) (0.713)

-Physical exercise (categories 1-4) 1.940 2.013 1.830

(0.643) (0.649) (0.619)

Observations 500 300 200

Notes: Means reported with standard deviations in parentheses.
† This a scale (1-7) of using this platform as the main source of pregnancy-related informa-
tion.
§ Multiple PGs equals 1 if the user joins more than one peer groups.
? sample conditional on having multiple peer groups.
‡ For all users (pregnant or after childbirth), it indicates the number of months since they
were pregnant.
†† Hours of sleep is a categorical variable ranging from below 5, 5-6, 6-7, to above 7 hours;
Physical exercise is a categorical variable ranging from below 30, 30-60, 60-120, to above
120 minutes.
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measures for social support outcome. The original test was designed to assess

the perceptions of social support from three specific sources: family, friends,

and significant other.

We selected five out of the twelve items and made minimal modification to

accommodate the peer groups in this online community exclusively. For ex-

ample, we made the following modifications: from “My family is willing to

help me make decisions.”(original version) to “People in the peer group(s) are

willing to help me make decisions.”; from “I can talk about my problems

with my friends.” (original version) to “I can talk about my problems in the

peer group(s).”; from “There is a special person who is around when I am in

need.” (original version) to “There are some people in the peer group(s) who

are around when I am in need.”.

Besides the five modified items, we also add one closely related item “I have

learned useful information from others in the peer group(s).” Therefore, the

perceived social support we measure using the modified MSPSS items exclu-

sively refer to the peer groups in our context. The amount of social support is

rated on a seven-point Likert scale, with responses ranging from very strongly

disagree (=1) to very strongly agree (=7). The higher the score, the greater

the amount of available social support. There are six items in our survey and

the total score is 42. The survey results show that online social support is

well received by the participants. The average MSPSS score for users during

pregnancy (after childbirth) in our survey is 35.86 (36.07) with a standard de-

viation of 2.70 (3.53). The complete set of items in the modified MSPSS and

the descriptive statistics can be found in Section A.3.1 in the Appendix.

6.3 Measuring mental health

We use the Edinburgh Depression Scale (EDS) (Murray and Cox 1990) to

measure users’ mental health. Initially, this 10-item self-report measure was

developed for postnatal period (Cox et al. 1987) and was called Edinburgh

Postnatal Depression Scale. Later, Murray & Cox (1990) validated it also for

prenatal period and renamed to Edinburgh Depression Scale. Since then, it

is used to screen for symptoms of emotional distress both during pregnancy

and in the postnatal period.25 The test is referred to the feeling in the past

seven days. Therefore, in our survey, it screens for prenatal depression in the

sample of users during pregnancy and postnatal depression in the sample of

users after childbirth, respectively. Each item has a range of score from 0-3

and the total score is 30. The average EDS score for users during pregnancy

(after childbirth) in our survey is 6.69 (5.78) with a standard deviation of

4.26 (3.74).26 The complete items of the EDS and descriptive statistics in our

25The EDS was translated and validated in a wide range of languages (Government of
Western Australia 2006). We use the Chinese version that was validated by Lee et al. (1998)
in our survey.

26A score between 10-12 depression indicates presence of symptoms of distress that may
be discomforting; A score above 12 requires further evaluation and possible referral to a
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survey sample can be found in Section A.3.2 in the Appendix.

6.4 Empirical analysis of the survey data

In this section we present three sets of empirical analysis of the survey data. We

link perceived social support to i) whether having multiple peer groups during

pregnancy, ii) mental health of both pregnant users and users after childbirth,

and iii) newborns’ birth outcomes in the sample of users after childbirth. No-

tice that the perceived social support measured here is exclusively from the

peer groups during pregnancy.

6.4.1 Multiple peer groups and perceived social support

We first link multiple peer groups to perceived social support from the peer

groups measured by the MSPSS score.27

Table 6 reports the results. Column (1) is the full sample, Columns (2)-(3) are

the sample of users during pregnant with and without the month-of-pregnancy

fixed effects, and Column (4) is the sample of users after childbirth. The

coefficients of having multiple peer groups are statistically insignificant and

the sizes are negligible (average MSPSS score is about 36) in all the samples.

Thus, the perceived social support in the peer groups does not seem to be

affected by whether having single or multiple peer groups.

Table 6: Perceived social support measured by MSPSS

(1) (2) (3) (4)

VARIABLES Full sample Pregnant Pregnant After childbirth

Multiple PGs 0.586 0.538 0.466 0.647

(0.387) (0.395) (0.411) (0.793)

Constant 35.52*** 35.48*** 32.33*** 35.59***

(0.364) (0.359) (1.205) (0.765)

X-th month since pregnancy FE No No Yes No

Observations 500 300 300 200

R-squared 0.007 0.008 0.042 0.006

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

6.4.2 Perceived social support and mental health

Next we link the perceived social support from the peer groups to mental

health as in Equation (2). As explained in Section 6.3, the EDS test screens

perinatal mental health specialist.
27In principle, one could use the day of EDD as IV to predict multiple peer groups as

in the analysis of the observational data. However, we could not detect any correlation
between the day of EDD and multiple peer groups in the survey data. Therefore, the IV
estimator (F-stats for IV <1) would not be meaningful. One plausible reason is that the
survey participants seem to have clear motives to join multiple peer groups, and therefore,
the EDD is no longer a good predictor for it.
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for prenatal depression in the sample of users during pregnancy and postnatal

depression in the sample of users after childbirth, respectively. In other words,

there are two versions of Equation (2): the first version associates the contem-

poraneous role of perceived social support from the peer groups with prenatal

mental health when the peer groups are still active (i.e. during pregnancy); the

second version associates its lasting role with postnatal mental health when

the peer groups are no longer active (i.e. after childbirth).

The main explanatory variable is perceived social support from the peer groups

during pregnancy, measured by the MSPSS score. We control for whether

having multiple peer groups, three health indicators (whether smoke or drink

alcohol, hours of sleep, and physical exercise), age, as well as fixed effects of

the X-th month since pregnancy in one of the specification.

EDSi = β1MSPSSi + β21[Multiple PGsi] + β′3Health indicatorsi

+ β4Agei + αm + νi (2)

Table 7 reports the results. Column (1) is the full sample, Columns (2)-(3) are

the sample of users during pregnancy without and with fixed effects of the X-

month since pregnancy , and Column (4) is the sample of users after childbirth.

In the sample of users during pregnancy, a one-point increase in the MSPSS

score is associated with a 0.21-point decrease in the EDS score. That is, higher

perceived social support from the peer groups is associated with lower prenatal

depression. This relationship is significant at 5% level without the fixed effect

of the X-th month since pregnancy and at 10% level with the fixed effect. In

the sample of users after childbirth, a one-point increase in the MSPSS score

is associated with a 0.26-point decrease in the EDS score, and it is significant

at 1% level. That is, higher perceived social support from the peer groups

during pregnancy is also associated with lower postnatal depression.

It is important to control for multiple peer groups in this analysis. In the

sample of users during pregnancy, higher prenatal depression is associated

with having multiple peer groups (p<0.05). One possible explanation for this

positive correlation is that users who have potentially more concerns may join

multiple peer groups to seek more social support. However, ultimately, it

is the actual support received from the peer groups rather than the number

of peer groups that helps to relieve the concerns. While one can easily join

additional peer groups, whether one successfully receives additional support

from additional peer groups is not straightforward. This can be seen in Table

6, where perceived social support is not correlated with having multiple peer

groups. In the sample of users after childbirth, postnatal depression is no

longer uncorrelated with having multiple peer groups as the groups no longer

exist. Therefore, the effects have to come from the support in the peer groups

rather than having the peer groups per se.
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Finally, users who smoke or drink alcohol score over 6 points higher in the

prenatal depression, and users who have more hours of sleep have lower scores

in both prenatal and postnatal depression.28 Physical exercise and age does

not seem to matter for either depression.

Table 7: Mental health measured by EDS

(1) (2) (3) (4)

VARIABLES Full sample Pregnant Pregnant After childbirth

MSPSS -0.258*** -0.213** -0.217* -0.258***

(0.0656) (0.105) (0.111) (0.0838)

Multiple PGs 0.895** 1.320*** 1.359*** -0.0328

(0.399) (0.505) (0.524) (0.631)

Whether smoke or drink 7.039*** 6.919*** 6.210*** -

(0.789) (0.957) (1.375) -

Hours of sleep† -1.131*** -1.460*** -1.509*** -1.122***

(0.263) (0.374) (0.376) (0.356)

Physical exercise‡ 0.247 0.542 0.607 -0.682

(0.288) (0.367) (0.369) (0.464)

Age -0.0266 -0.119 -0.0729 0.193

(0.0952) (0.135) (0.130) (0.133)

Constant 19.16*** 20.86*** 22.44*** 14.62**

(3.992) (5.419) (5.451) (5.884)

X-th month since pregnancy FE No No Yes No

Observations 500 300 300 200

R-squared 0.097 0.122 0.152 0.127

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
† Hours of sleep is a categorical variable ranging from below 5, 5-6, 6-7, to above 7 hours.
‡ Physical exercise is a categorical variable ranging from below 30, 30-60, 60-120, to above
120 minutes.

6.4.3 Perceived social support and newborn’s birth outcomes

Finally, we regress newborns’ birth outcomes on perceived social support from

the peer groups during pregnancy, using the sample of users after childbirth

as in Equation (3).

Newborns’ birth outcomesi = δ1MSPSSi + δ21[Multiple PGsi]

+ δ′3Health indicatorsi + δ4Agei + α + ui (3)

Newborns’ birth outcomes include three variables: birth weight, whether being

breastfed, and whether planned natural birth. We select these three variables

according to the WHO technical consultation on newborn health indicators

(WHO 2015). The variable of interest is perceived social support from peer

28The variable “whether smoke or drink” is omitted in Column (4) as no users report
smoking or drinking.
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groups during pregnancy (MSPSS). We also control for whether having mul-

tiple peer groups, two health indicators of the mothers (hours of sleep and

physical exercise), and age.29

Table 8 reports the results. Babies born to mothers with higher perceived

social support during pregnancy are heavier. A one-point increase in the

MSPSS score is associated with a 15.31-gram increase in the newborn’s weight

(p<0.01). Mothers doing more physical exercises have lighter newborns.30

Perceived social support from the peer groups during pregnancy and other

control variables do not seem to affect the decisions of breastfeeding and nat-

ural birth.

Table 8: Newborn’s birth outcomes

(1) (2) (3)

VARIABLES Newborn’s weight (gram) Breastfeeding Planned natural birth

MSPSS 15.31*** -0.0401 0.0345

(4.678) (0.0342) (0.0294)

Multiple PGs -72.74 -0.0599 0.237

(66.84) (0.227) (0.267)

Hours of sleep† -7.178 0.150 0.171

(37.51) (0.138) (0.155)

Physical exercise‡ -147.1*** -0.284* 0.198

(41.21) (0.163) (0.193)

Age -12.24 0.0233 0.0493

(11.27) (0.0499) (0.0592)

Constant 3,479*** 1.607 -2.542

(401.6) (2.074) (2.118)

Observations 200 200 200

R-squared 0.089 0.028 0.041

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
† Hours of sleep is a categorical variable ranging from below 5, 5-6, 6-7, to above 7 hours.
‡ Physical exercise is a categorical variable ranging from below 30, 30-60, 60-120, to above
120 minutes.

7 Conclusion

Social support is one of the key social determinants of health as emphasised

by the WHO. In this paper, we investigate both observable social support

in terms of information exchange and perceived social support in online peer

groups triggered by a significant life event: childbearing. We first identify the

causal effects of having multiple peer groups (vs single peer group) – using

an IV approach – on the information exchange in the peer groups. We then

29The variable of whether smoke or drink alcohol is again omitted as all the users after
childbirth answered “no” to this question.

30All the newborns’ weight in our sample is within the normal range of birth weight
reported in previous studies (Janssen et al. 2007, Dai et al. 2014).
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design a survey questionnaire to measure users’ perceived social support in

the peer groups, their mental health, and newborns’ birth outcomes. We find

that while having multiple peer groups reduces users’ information exchange, it

does not seem to undermine their perceived social support in the peer groups.

Higher perceived social support from the peer groups is positively associated

with better mental health and newborns’ birth weight.

Our study contributes to several strands of literature, and in particular, the

literature on prenatal environments and the well-being of mothers as well as

child development. Despite that the peer groups studied here are only ac-

tive during the pregnancy, the social support received from the peer groups

are positively associated with both prenatal and postnatal well-being of the

mothers. This is consistent with what Doyle et al. (2009) point out that the

fetal environment and maternal behaviour during pregnancy have significant

long-term consequences. Unlike social support from third-party interventions,

peer group is a self-contained source of social support. Users are not only the

recipients but also the providers of the support. This format involves minimal

costs and is proven to be highly effective in our study.

Finally, this paper sets out a research agenda to further examine the rela-

tions between social support and well-being in online settings. Traditional

events and activities of social support have been increasingly transformed into

digital versions. Whereas both virtual and real communities could function

as platforms for social support, they differ in important ways. For exam-

ple, online social communities enable people to overcome physical and time

constraints embedded within their offline counterparts. Moreover, the option

of maintaining anonymity in online settings provides users more convenience

when discussing sensitive and controversial topics. However, while obtaining

a membership of online communities is often of minimal costs, users’ time and

attention are limited. The effectiveness of social support will therefore depend

on the actual design of online communities. The peer groups studied here is

one of the examples. In order to maintain both the quantity and quality of

social support in the peer groups and maximise its effects on individual well-

being, it is important to further identify the boundary of individual attention

and investigate the driving forces behind the perceived social support in online

settings.
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Elsenbruch, S., Benson, S., Rücke, M., Rose, M., Dudenhausen, J., Pincus-

Knackstedt, M. K., Klapp, B. F. & Arck, P. C. (2006), ‘Social support

during pregnancy: effects on maternal depressive symptoms, smoking and

pregnancy outcome’, Human Reproduction 22(3), 869–877.

Falkinger, J. (2008), ‘Limited attention as a scarce resource in information-rich

economies’, Economic Journal 118(532), 1596–1620.

Francesconi, M. & Heckman, J. J. (2016), ‘Child development and parental

investment: Introduction’, Economic Journal 126(596), F1–F27.
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A Appendix

A.1 Robustness checks

Figure A1: Number of users by the day of EDD

Note: It shows the number of users on each day of the month in the three core peer groups
(March, April, and May 2018). The numbers are approximately equally spread over the
month despite a slight downward trend towards the end of the month and that one of our
peer groups (the month of April) does not have 31 days. There is also a spike on the
8th which is a lucky number in China and might be related to planned cesarean cut. We
perform the same empirical analysis excluding users whose EDD is on the 8th of the month,
the results remain robust.
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Table A1: Two peer groups and information exchange

(1) (2) (3) (4) (5)

1st stage 2nd stages

log(info) in log(info) in log(info) in log(info) in

VARIABLES Two PGs Default PG Default PG Total PGs Total PGs

OLS IV OLS IV

̂Two PGs 0.175*** -0.671*** 0.333*** -0.361***

(0.0138) (0.0949) (0.0137) (0.0931)

|Day of EDD-16| 0.0125***

(0.000551)

Number of NPGs 0.00522*** -0.00312** 0.00131 -0.00354** 9.88e-05

(0.000716) (0.00151) (0.00170) (0.00151) (0.00166)

log(info) in NPGs 0.0270*** 0.339*** 0.361*** 0.344*** 0.362***

(0.0272) (0.00571) (0.00662) (0.00570) (0.00646)

Constant 0.0233*** 1.246*** 1.343*** 1.243*** 1.322***

(0.00871) (0.0170) (0.0214) (0.0170) (0.0209)

Peer group fixed effects Yes Yes Yes Yes Yes

F-tests of instrument - - 512.85 - 512.85

Observations 24,705 24,705 24,705 24,705 24,705

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

Table A2: Reduced forms

(1) (2) (3) (4)

VARIABLES log(info) in log(info) in log(info) in log(info)

Default PG Total PGs Default PG Total PGs

|Day of EDD-16| -0.00894*** -0.00510*** -0.00837*** -0.00451***

(0.00118) (0.00121) (0.00109) (0.00111)

Number of NPGs -0.00218 -0.00179

(0.00151) (0.00153)

log(info) in NPGs 0.343*** 0.352***

(0.00570) (0.00575)

Constant 1.583*** 1.581*** 1.327*** 1.314***

(0.0127) (0.0128) (0.0189) (0.0191)

Peer group fixed effects Yes Yes Yes Yes

Observations 24,705 24,705 24,705 24,705

R-squared 0.003 0.001 0.143 0.146

Notes: The reduced forms in Columns (1) and (2) are for the specifications in Table 4; The
reduced forms in Columns (3) and (4) are for the specifications in Table A1.
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table A3: Two peer groups and information exchange in a Poisson IV model

VARIABLES (1) (2) (3) (4)

Information in Default PG Total PGs Default PG Total PGs

Two PGs -3.187 -0.862*** -2.513* -0.805***

(2.954) (0.328) (1.432) (0.293)

Number of NPGs 0.00917*** 0.00722**

(0.00312) (0.00300)

Information in NPGs 0.0404*** 0.0403***

(0.00144) (0.00135)

Constant 1.969*** 1.920*** 1.735*** 1.707***

(0.0322) (0.0329) (0.0383) (0.0377)

Peer group fixed effects Yes Yes Yes Yes

Observations 24,705 24,705 24,705 24,705

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Table A4: Multiple peer groups and information exchange

VARIABLES (1) (2) (3) (4)

log(information) in Default PG Default PG Total PGs Total PGs

OLS IV OLS IV

Multiple PGs 0.228*** -0.916*** 0.309*** -0.384***

(0.00910) (0.135) (0.00918) (0.124)

Constant 1.522*** 2.064*** 1.519*** 1.847***

(0.00887) (0.0649) (0.00890) (0.0593)

Peer group fixed effects Yes Yes Yes Yes

Observations 38,919 38,919 38,919 38,919

R-squared 0.016 0.669 0.029 0.738

F-tests of instrument - 246.73 - 246.73

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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A.2 Heterogeneity analysis

In this section we look at potential heterogeneous effects of having an ad-

ditional peer group, namely, the previous-month peer group, PGT−1, versus

the next-month peer group, PGT+1. It is worth noting that the majority of

the information generated in the peer groups is time-sensitive in our setup.31

By construction, at any given point of time, users in PGT−1 are on average

two months ahead of PGT+1 in the pregnancy status. Let iT,T−1 and jT,T+1

denote two users whose default peer group is PGT , the former additionally

joined PGT−1 while the latter additionally joined PGT+1, respectively. Given

the time difference, user iT,T−1 is exposed to peers who are more advanced in

the pregnancy status and has access to time-sensitive information in advance

comparing to user jT,T+1. This could have two potential consequences. On the

one hand, user iT,T−1 may be able to share more information and answer more

questions in her default group comparing to user jT,T+1, resulting in more in-

formation generated in the default peer group. On the other hand, user iT,T−1

may have more incentives to shift her activities to PGT−1, resulting in less

information in the default peer group.

To examine the potential heterogeneous effects of the additional peer groups,

we estimate the econometric model in Equation (4). Now we have two endoge-

nous variables in the same regression, the enrollment in the PGT−1 and the

enrollment in the PGT+1. Thus, we use f1(EDD) = EDD and f2(EDD) =

EDD2 as the instruments for the PGT−1 enrollment and PGT+1 enrollment,

respectively.32 As in the analysis in Section 5, the baseline compared with is

the amount of information exchange generated by the users who have default

peer group only.

Yi = κ11[PGT−1,i] + κ21[PGT+1,i] + αpg + µi (4)

Table A5 shows the results. Columns (1) and (3) are the OLS regressions

for the information in default peer group and total peer groups, respectively.

Having either PGT−1 or PGT+1 is positively correlated with the information

exchange in users’ default peer group as well as in total peer groups. Columns

(2a) and (2b) are IV regressions for the information in default peer group. Hav-

ing PGT−1 leads to 43% less information (p<0.01) while having PGT+1 leads to

almost 64% less information (p<0.01) in the default peer group. These results

are consistent with the main results in Table 4 where we pooled the PGT−1

and PGT+1 together. Moreover, the reduction is significantly smaller when

users additionally joining PGT−1 than in PGT+1 (χ2 Test κ1=κ2, p<0.001).

31For example, some typical posts and follow-up responses would discuss how to deal
with severe vomiting that usually starts between 5 and 10 weeks, how to read the report of
Down’s screening test which takes place during the 11 to 14 weeks, what is the normal size
of the belly in the X-th month since pregnancy etc.

32We also use an alternative functional form of the EDD as the instruments: g1(EDD) =
|EDD − 16|, if EDD ≤ 16; g1(EDD) = 0, if EDD > 16; and g2(EDD) = 0, if EDD ≤
16; g2(EDD) = |EDD − 16|, if EDD > 16. We thank Bo Honore for this suggestion.
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Columns (4a) and (4b) are the IV regressions for the information in total peer

groups (=1 if default PG only; =2 if two PGs). Having PGT−1 leads to almost

20% less information (p<0.05) while having PGT+1leads to almost 50% less

information (p<0.01) in total peer groups.33 Again, the reduction is signifi-

cantly smaller when users additionally joining PGT−1 than in PGT+1 (χ2 Test

κ1=κ2, p<0.001).

Table A5: Heterogeneous peer groups and information exchange

VARIABLES (1) (2a) (2b) (3) (4a) (4b)

log(info) in Default PG Default PG Default PG Total PGs Total PGs Total PGs

OLS IV alt IV OLS IV alt IV

PGT−1 (κ1) 0.311*** -0.558*** -0.560*** 0.478*** -0.236** -0.254**

(0.0183) (0.0990) (0.103) (0.0180) (0.0973) (0.102)

PGT+1 (κ2) 0.0902*** -1.027*** -1.030*** 0.232*** -0.695*** -0.718***

(0.0214) (0.126) (0.132) (0.0222) (0.124) (0.130)

Constant 1.472*** 1.648*** 1.649*** 1.468*** 1.613*** 1.617***

(0.00946) (0.0209) (0.0217) (0.00945) (0.0204) (0.0213)

Peer group FE Yes Yes Yes Yes Yes Yes

Observations 24,705 24,705 24,705 24,705 24,705 24,705

R-squared 0.014 0.724 0.724 0.034 0.746 0.745

F-tests of instrument - 254.52 252.17 - 254.52 252.17

χ2 Test κ1=κ2 - p<0.001 p<0.001 - p<0.001 p<0.001

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
IV1 : We use f1(EDD) = EDD and f2(EDD) = EDD2 for the PGT−1 enrollment and
PGT+1 enrollment, respectively.
IV2 : We use g1(EDD) = |EDD − 16|, if EDD ≤ 16; g1(EDD) = 0, if EDD > 16; and
g2(EDD) = 0, if EDD ≤ 16; g2(EDD) = |EDD − 16|, if EDD > 16 for the PGT−1 enroll-
ment and PGT+1 enrollment, respectively.

Table A6: First stages and reduced forms

(1) (2) (3) (4)

First stages Reduced forms

VARIABLES Additional PG Additional PG log(info) in log(info) in

PGT−1 PGT+1 Default PG Total PGs

Day of EDD -0.0206*** -0.00665*** 0.0183*** 0.00949***

(0.00103) (0.000659) (0.00241) (0.00247)

(Day of EDD)2 0.000411*** 0.000413*** -0.000653*** -0.000384***

(2.90e-05) (2.49e-05) (7.54e-05) (7.73e-05)

Constant 0.321*** 0.0323*** 1.436*** 1.515***

(0.00881) (0.00378) (0.0181) (0.0185)

Peer group FE Yes Yes Yes Yes

Observations 24,705 24,705 24,705 24,705

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

33Since the dependent variable is log-transformed, the estimated effects = (eβ−1)×100%.
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A.3 Survey Questionnaire

We first present the questionnaire of MSPSS in Section A.3.1, then the ques-

tionnaire of EDS in Section A.3.2, and finally, the full questionnaire in Section

A.3.3.34

A.3.1 Modified Questionnaire of Multidimensional Perceived So-

cial Support Scale (Zimet et al. 1988)

Indicate how you feel about each statement: very strongly disagree (=1) to
very strongly agree (=7).

1 I have learned useful information from others in the peer group(s).

2 There are some people in the peer group(s) who are a real source of
comfort to me.

3 There are some people in the peer group(s) who are around when I am
in need.

4 I get the emotional help and support I need from others in the peer
group(s).

5 I can talk about my problems in the peer group(s).

6 People in the peer group(s) help me make some decisions.

Figure A2: MSPSS by Question

Note: Each bar shows the mean score as well as the range of one standard deviation
in the full survey sample, pregnant users, and users who gave birth within one year,
respectively.

A.3.2 Questionnaire of Edinburgh Depression Scale (Murray &

Cox 1990)

In the last seven days

34The survey was conducted in June and July in 2020 by Zhongyan Technology, a major
online survey and research company in China. The online questionnaire was coded and
implemented in their development web domain www.wenjuan.com. The participants were
recruited from their recruitment web domain www.idiaoyan.com, where participants can
earn points and convert them to cash payments which is equivalent to 50 pennies in GBP.
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1. I have been able to laugh and see the funny side of things:

– As much as I always could [0]

– Not quite as much now [1]

– Definitely not so much now [2]

– Not at all [3]

2. I have looked forward with enjoyment to things:

– As much as I ever did [0]

– Rather less than I used to [1]

– Definitely less than I used to [2]

– Hardly at all [3]

3. I have blamed myself unnecessarily when things went wrong:

– Yes, most of the time [3]

– Yes, some of the time [2]

– Not very often [1]

– No, never [0]

4. I have been anxious or worried for no good reason:

– No, not at all [0]

– Hardly ever [1]

– Yes, sometimes [2]

– Yes, very often [3]

5. I have felt scared or panicky for no very good reason:

– Yes, quite a lot [3]

– Yes, sometimes [2]

– No, not much [1]

– No, not at all [0]

6. Things have been getting on top of me:

– Yes, most of the time I haven’t been able to cope at all [3]

– Yes, sometimes I haven’t been coping as well as usual [2]

– No, most of the time I have coped quite well [1]

– No, I have been coping as well as ever [0]

7. I have been so unhappy that I have had difficulty sleeping:

– Yes, most of the time [3]

– Yes, sometimes [2]

– Not very often [1]

– No, not at all [0]

8. I have felt sad or miserable:
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– Yes, most of the time [3]

– Yes, quite often [2]

– Not very often [1]

– No, not at all [0]

9. I have been so unhappy that I have been crying:

– Yes, most of the time [3]

– Yes, quite often [2]

– Only occasionally [1]

– No, never [0]

10. The thought of harming myself has occurred to me:

– Yes, quite often [3]

– Sometimes [2]

– Hardly ever [1]

– Never [0]

Figure A3: EDS by Question

Note: Each bar shows the mean score in the full survey sample, pregnant users, and
users who gave birth within one year, respectively. The range of score is from 0 to
3 and the vertical bars indicate the range of one standard deviation.

A.3.3 Full Questionnaire

Start of the questionnaire

1. Which one of the following fits your current situation

– You are pregnant with your first baby, and you are now a user of
this community.

– Your first baby has been born within the last year, and you are a
user of this community during pregnancy.

– None of the above. [end of survey]
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2. Participation info sheet and consent form35

– Agree

– Disagree [end of survey]

3. In addition to the default peer group based on your expected due date,
have you joined other peer groups?

– Yes [to questions 3a & 3b]

– No [to questions 4]

3a. The other peer groups you joined include (multiple choices)

– The peer group of the previous month (e.g if your default peer group
is September 2020, “previous month” refers to August 2020)

– The peer group of the next month (e.g if your default peer group is
September 2020, “next month” refers to October 2020)

– Exactly two months apart from your default peer group

– More than two months apart from your default peer group

– More than three months apart from your default peer group

3b. The reasons why you joined other peer groups include (multiple choices)

– The expected due date may not be accurate (for example: my due
date is at the beginning/end of the month, so I also joined the peer
group(s) of the previous/next one month)

– I want to get more information by joining more peer groups.

– I want to provide information to more people by joining more peer
groups

– Other reasons (e.g. miscarriage, revised due date, trembling hand,
etc)

4. How many non peer groups in this community besides the peer group(s)
have you joined?

– 0

– 1-3

– 4-10

– > 10

5. Perceived social support in the peer groups (see Section A.3.1)

6. Rate from 1 to 7 (strongly disagree to strongly agree) the statement
“This community is my main source of knowledge and information about
pregnancy.”

7. Mental health (see Section A.3.2)

8. In the past 7 days, how much time did you spend on physical exercise
every day (e.g. walking, swimming, yoga, badminton, etc)?

– Less than 30 minutes

– 30-60 minutes

35The participation info sheet and consent form were approved by the ethical committee
at the University of Essex.
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– 60-120 minutes

– More than 120 minutes

9. In the past 7 days, how many hours of sleep per day did you have on
average?

– Less than 5 hours

– 5-6 hours

– 6-7 hours

– More than 7 hours

10. Have you ever smoked or drank alcohol during pregnancy?

– Yes

– No

11. What is your expected due date (If the baby has been born, please refer
to the expected due date rather than the actual date of birth)?

– Scrolling choices

12. Your birth year is 19–?

– Scrolling choices

13. If the baby has been born, what is the actual date of birth?

– Scrolling choices

14. Which of the following is true?

– My delivery was planned natural birth.

– My delivery was unplanned Cesarean.

– My delivery was planned Cesarean.

15. What is the birth weight of your baby? (If multiple babies, please fill for
each baby)

– Scrolling choices

16. Are/were you breastfeeding in the first 6 months?

– Yes

– No

End of the questionnaire
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