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Abstract

The COVID-19 pandemic and its restrictions have led

to a shift in how people connect with others. This study

investigated (a) profiles of social contact change across

social ties and modes of contact, (b) predictors of these

profiles, and (c) the association between these profiles

and mental health during the pandemic. Participants

(N = 2,098; Age mean = 50.94, range = 18–98; 48.3%
female) were surveyed online twice, once prior to the

pandemic (January 31–February 10, 2020) and again

early in the outbreak (March 18–29, 2020). A latent

profile analysis identified profiles of social contact

change across social ties and communication methods.

Additional analyses identified predictors of group

membership and their association with mental health.

Three latent groups were identified: (1) the “majority

group” (77%) slightly restricted in-person contact and

had a small increase in phone and text use, (2) the

“high technology use group” (13%) restricted in-person

contact and increased the use of all technology-based

methods, and (3) the “isolated group” (10%) decreased
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in both in-person and technology-based contact. Com-

pared to the majority group, the high technology use

group reported higher depression and anxiety, whereas

the isolated group reported higher loneliness. There

were three distinct profiles of how adults in the

United States changed their communication patterns

with others early in the pandemic that were linked to

distinct patterns of mental health. The results have

implications for the development and the delivery of

mental health treatment in times of social (physical)

distancing.
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1 | INTRODUCTION

The coronavirus that causes COVID-19 is highly contagious and has spread across the world. In
the United States, “stay-at-home” orders were put in place to urgently control the spread of the
virus in March 2020 (White House, 2020). The Centers for Disease Control and Prevention
(CDC) advised the public to follow the “social distancing” guidelines to limit in-person contact
with people outside of one's household, work from home if possible, avoid large crowds or mass
gatherings, and keep at least 6 feet apart in public spaces (CDC, 2020). While social distancing
measures are vital for preventing the transmission of an infectious virus (Ahmed et al., 2018),
vulnerable groups for severe illness due to COVID-19 (e.g., older adults, those with preexisting
medical conditions) are at higher risk for social isolation and its mental health consequences
(American Psychological Association, 2020; Brooks et al., 2020; Miller, 2020).

The limitation of in-person contact may have brought a massive shift in the ways people
interact with each other. Those who are under the lockdown or following strict social distanc-
ing guidelines, for example, were expected to restrain from meeting others outside of their
household, and they may have turned to technology-based communication tools to maintain
social connection. Before the pandemic, the majority (96%) of Americans owned mobile phones
(smartphones 81%; mobile phones 15%) and had access to the Internet (90%), suggesting that
various technology-based communication methods are readily available to stay connected with
social ties instead of face-to-face contact (Schumacher & Kent, 2020). Such communication
technologies can be classified into synchronous (i.e., face-to-face, phone call, video chat) versus
asynchronous (i.e., social media, Email) communication in terms of real-time connection or by
the types (i.e., text, voice, video) and “richness” of the information transferred (Tillema
et al., 2010). According to media richness theory (Daft & Lengel, 1984), the degree to which the
modality can carry non-verbal information (e.g., vocal cues and facial expressions) affects
whether the person can successfully maintain relationships using that modality. While in-
person communication is richest in terms of verbal and non-verbal cues in high synchrony,
technology-based communication modalities differ in their degree of social presence (Hall
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et al., 2021). Deciding which technology-based methods to use in place of in-person contact
depend on relational roles, emotional closeness, and communication needs (Burholt et al.,
2020; Westmyer et al., 1998). For instance, communication tools that can transmit nonverbal
information in synchronous manner such as phone calls or video chat are more likely to be
used in urgent matters and with relationally close social ties (Tillema et al., 2010). Asynchro-
nous methods, such as emails, tend to play a larger role in maintaining formal or obligatory
relationships (Tillema et al., 2010). In addition, the use of online-based communication
methods may differ considerably by digital literacy and accessibility (van den Berg et al., 2012).
Internet use, for example, is lower among those who are older, less affluent, have less educa-
tion, are from a racial minority, and live in rural areas (Anderson et al., 2019).

People innately seek social contact to meet the needs for belonging and sense of closeness
with others (Hall & Merolla, 2020). Less frequent social contact is associated with a 13% higher
risk of mortality, independent of subjective loneliness (Shor & Roelfs, 2015). The effect of stay-
at-home orders and social distancing on mental health may be due, in part, to limitations on in-
person social contact. Social isolation imposed on a societal level is an unfamiliar experience to
many people, which entails unwanted physical separation from close others and disruption in
many daily activities (Usher et al., 2020). Before the pandemic, previous research has focused
primarily on the effects of limited in-person contact on mental health among those experienc-
ing higher levels of social isolation. For example, among midlife and older adults, those who
meet infrequently with close others (every few months or less) were more likely to have depres-
sive symptoms 2 years later than adults who had in-person contact at least once per month
(Teo et al., 2015). In contrast, the frequency of phone calls and email use was not related to
depressive symptoms (Teo et al., 2015). Similarly, frequent in-person contact with family and
friends was robustly associated with less loneliness, whereas frequent online social contact was
linked to higher loneliness (Luhmann & Hawkley, 2016). These findings suggest that in-person
contact is a unique form of social contact that has stronger protective effects and that not all
forms of social contact may effectively compensate for social distancing. Indeed, a survey of
adults in the United States in March 2020 found that while three-quarters (76%) of Americans
used email or messaging services, the majority of people (65%) reported that these communica-
tion tools would not replace face-to-face communications and some (8%) even stated that inter-
net or phone use would not help much (Anderson & Vogel, 2020; Auxier, 2020). To this end,
identifying patterns in social contact shifts, who adopts which changes in social contact, and
whether these changes are protective for mental health and feeling connected is critical for
understanding how the pandemic has changed interpersonal communication. Further, the com-
munication patterns observed in this study will be informative for public health experts to
develop strategies to support the mental health of the population.

1.1 | The current study

The purpose of this study is threefold. First, we examine latent profiles of social contact change
across social ties and mode of contact in response to the COVID-19 outbreak. Participants reported
on the direction of change (more, same, less than before) with family, friends, and colleagues on in-
person contact and five technology-based communication (phone, text, video chat, social network-
ing services [SNS], Email). Second, we examine demographic, health, living arrangement, and
general contact frequency predictors of the change profiles. Third, we investigate how profiles are
linked to mental health (i.e., loneliness, depression, and anxiety) and emotional closeness with
others during the early stages of the pandemic.
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2 | METHOD

2.1 | Participants and procedure

The data come from the first two waves of a longitudinal survey with an online panel of US
adults. Participants were recruited through Dynata (www.dynata.com) and invited to complete
a Qualtrics survey. The sampling strategy was to include adults living in the United States with
a roughly even distribution across all States, seven age brackets (18–19, 20–29, 30–39, 40–49,
50–59, 60–69, and 70 and older), 50% female, and 20% African American. The overall study is
preregistered at https://osf.io/vqnh8; the current analysis is not included in the preregistration.
Material and procedures were reviewed and approved by the Institutional Review Board of Flor-
ida State University.

The first wave of data collection was conducted between January 31 and February 10, 2020,
with general questionnaires on well-being and health. This wave of the survey did not include
any questions related to the COVID-19 pandemic. The physical and mental health variables
from the first wave serve as baseline control. A total of 4078 participants completed the survey
with valid responses. The second survey was administered between March 18–29, 2020, during
the White House's “15 Days to Slow the Spread” campaign (White House, 2020). The variables
of interest for the current paper were included in this wave as part of the measures related to
early behavioral and psychological responses to the pandemic.

In the second wave, n = 2,234 had valid responses in the survey (55.2% response rate from
wave 1). Valid cases had no evidence of speeding (survey completion time less than 5 min) and
straight-lining (giving the same response to measures that include reverse coded items) in both
waves. We also excluded participants who reported inconsistent demographic variables across
both waves (n = 56), those with missing data on all social contact change variables (n = 80).
Thus, the final sample for the current study was 2,098 participants.

Compared to the final sample, participants without a second wave assessment or excluded
due to data inconsistency were more likely to be female (χ2 = 46.26, p < .001), younger
(Cohen's d = .97, p < .001), had less education (d = .38, p < .001), more likely to be African
American (χ2 = 31.08, p < .001), more likely to be Latinx ethnicity (χ2 = 52.66, p < .001),
reported higher depressive symptoms (d = 0.40, p < .001), and higher loneliness at the first
wave (d = 0.31, p < .001). There were no differences in the number of chronic diseases
(d = .02, p = .464).

2.2 | Measures

2.2.1 | General frequency of social contact

At wave 2, participants were asked, “In general, how often do you communicate with your
(a) family and relatives, (b) friends, and (c) colleagues?” For each of these three relationship
types, frequency of contact using six different modes of communication was reported separately:
meet in person, talk on the phone, text message, video chat (Facetime, WhatsApp etc.), SNS
(Facebook, Twitter, or other social media), and email/write. The items were on a 7-point scale
(1 = daily, 2 = several times a week, 3 = once a week, 4 = several times a month, 5 = at least once
a month, 6 = every few months, and 7 = very rarely or never). Items were reversed coded so that
higher scores indicated more frequent contact.
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2.2.2 | Change in frequency of social contact

The focus of the study was to capture self-reported changes in social contact patterns. The direc-
tion of change was directly asked in relation to the pandemic, rather than estimating change in
comparison to general level of contact. As such, the direction of change in contact with close
others during the pandemic was measured with the question, “Since the coronavirus outbreak,
how has communication changed with your (a) family and relatives, (b) friends, and
(c) colleagues?” Response options were 1 (less than before), 2 (same as before), and 3 (more than
before). For each relationship type, the six modes of communications were asked separately.

2.2.3 | Mental health

Loneliness and depressive symptoms were measured at both waves; anxiety and perceived
change in emotional closeness to others were measured at wave 2.

Loneliness was measured with an 11-item version of the UCLA Loneliness scale (Hawkley
et al., 2005; Russell, 1996). Items (e.g., “How much of the time do you feel that you lack com-
panionship?”) were rated on a 3-point scale from 1 (hardly ever or never) to 3 (often). Loneliness
was computed as the average of the 11 items; higher values indicated higher loneliness
(Cronbach's α W1 = .89, W2 = .88).

Depression was measured with the Patient Health Questionnaire-2 (PHQ-2; (Löwe
et al., 2005). The PHQ-2 is a well validated depression screen with good criterion and conver-
gent validity (Löwe et al., 2005). The stem question asked: “Over the last two weeks, how often
have you been bothered by any of the following problems?” The two items were “little interest
or pleasure in doing things” and “feeling down, depressed, or hopeless.” Response options
ranged from 0 (not at all) to 3 (nearly every day). The sum was taken across the two items;
higher scores indicated higher depressive symptoms (Cronbach's α W1 = .84, W2 = .83).

Anxiety was measured with the 7-item Generalized Anxiety Disorder Scale (GAD-7; (Spitzer
et al., 2006). The GAD-7 has high reliability and validity as a measure of anxiety for the general
population (Löwe et al., 2008). Participants were asked how often, during the past 2 weeks, they
were bothered by, for example, “feeling nervous, anxious or on edge,” “not being able to stop or
control worrying” or “worrying too much about different things” on a 4-point scale that ranged
from 0 (not at all) to 3 (nearly every day). The sum was taken across the seven items; higher
scores indicated higher symptoms of anxiety (Cronbach's α W2 = .94).

Perceived change in the emotional closeness to family and friends was measured with two
items, “Since the coronavirus outbreak, I feel emotionally closer to my (a) family and relatives,
(b) friends.” Each item was rated on a 3-point scale that was recoded into �1 (less than before),
0 (same as before), and 1 (more than before).

2.2.4 | Covariates

Demographic, health, living arrangement, and quarantine status were included as covariates.
Gender (0 = male, 1 = female), age (in years), education (on a 7-point scale from 0 = less than
high school to 6 = PhD or equivalent), race (dummy coded variables were 1 = Black, 1 = Other,
compared to 0 = White), and Latinx ethnicity (1 = Latinx, 0 = not Latinx), income (6 level; self-
reported, on a scale from 0 = less than $20,000 to 5 = $100,000 or more), and working status1
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(1 = currently working, 0 = not working). Disease burden was measured as the sum of
11 chronic health conditions reported at wave 1. Living arrangement (0 = does not live alone,
1 = lives alone) was assessed at wave 2 from report of household size, having children under
age 18 at home (0 = no, 1 = yes), and having an older adult aged over 70 at home (0 = no,
1 = yes). Quarantine/isolation status was assessed at wave 2 with the question, “In the last
month, I have been in quarantine/isolation because of the coronavirus (0 = no, 1 = yes).”

2.3 | Analytic plan

Descriptive analyses were conducted in SPSS Version 25.0 (IBM, 2017). The main analyses were
performed in a structural equation modeling framework using Mplus 8.3 (Muthén &
Muthén, 1998–2017). Full-information maximum likelihood (FIML) method was used to
account for the missing data (Enders, 2011). The analyses followed three steps.

First, latent profile analysis (LPA) was conducted to capture distinctive profiles of change in
social contact with family, friends, and colleagues across six modes of communication reported
by the participants at wave 2 (total of 18 indicators). The recoding scheme of change in social
contact was �1 (less than before), 0 (same as before), and 1 (more than before), so that the
scales are interpretable in terms of the direction of change in the LPA. A series of models were
fitted sequentially that estimated one to six groups. A set of model fit indices was compared to
select the optimal number of latent groups (Ram & Grimm, 2009). Models were compared with
relative fit information criteria, the Bayesian information criteria (BIC), and sample-size
adjusted BIC (ABIC). A better fitting model had lower values on these indices (Nylund
et al., 2007). The entropy is a summary indicator that is useful to determine the confidence of
class membership of each individual (Jedidi et al., 1993). The higher entropy value (ranging
from 0.00 to 1.00) indicates adequate separation between the latent classes. The adjusted Lo–
Mendell–Rubin likelihood ratio test (Adjusted LRT) was used to compare the number of classes.
The significance (p < .05) indicated a model with c number of classes fit better than the model
with one less (c-1) class (Lo et al., 2001; Nylund et al., 2007).

Second, multinomial logistic regression (MLR) models were used to examine how predictors
were linked to the social contact change groups. Using one group as a reference, the model esti-
mated the association of a given predictor and the relative probability of belonging to a particu-
lar group compared to the reference group. Predictors were the demographic factors, health,
living arrangement, and the general frequency of social contact before the pandemic.

Finally, linear regression models examined whether different social contact change groups
were associated with concurrent mental health outcomes (i.e., loneliness, depression, anxiety)
and perceived change in emotional closeness to family and friends. Dummy variables were cre-
ated to indicate the latent groups with the reference group as zero. Demographic variables were
entered in the model as covariates. For loneliness and depression, the wave 1 measures were
included as control variables. For all analyses, significance was set to p < .05.

3 | RESULTS

3.1 | Descriptive statistics

Descriptive statistics for the sample are in Table 1. The direction of change in social contact of
participants in response to COVID-19 is presented in Figure 1. About one-half of participants
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reported meeting family (46%) and friends (50%) in person less than before. About one-third
(37%) of participants reduced in-person meetings with colleagues. The majority of participants
(69%–80%) reported using technology-based modes of contact at the same frequency as before

TABLE 1 Study variable statistics for participants

Mean or N SD or % Response range

Demographic characteristics

Age (years) 50.94 16.64 18–98

Female 1014 48.3%

Race: White 1447 69.0%

Race: Black 340 16.2%

Race: Other 311 14.8%

Ethnicity: Latinx 225 10.7%

Educationa 4.18 1.49 1–7

Incomeb 2.97 1.74 0–6

Employment 1192 56.8%

Disease burden 1.40 1.53 0–11

Living arrangement

Living alone 472 22.5%

Children (age <18) in householdc 571 35.1%

Older adult (age ≥70) in householdc 338 20.8%

Quarantine/Isolation status 512 24.4%

General social contact frequency

Meet in-person: family 4.32 2.08 1–7

Meet in-person: friends 4.05 1.96 1–7

Meet in-person: colleagues 3.72 2.47 1–7

Technology-based contact: family 20.48 7.51 5–35

Technology-based contact: friends 18.07 7.70 5–35

Technology-based contact: colleagues 14.88 9.06 3–35

Mental health

Loneliness W1 1.74 0.51 1–3

Loneliness W2 1.76 0.50 1–3

Depression W1 1.29 1.66 0–6

Depression W2 1.26 1.66 0–6

Anxiety W2 4.95 5.54 0–21

Perceived changes in emotional closeness

Family and relatives W2 0.18 0.51 �1, 0, 1

Friends W2 0.08 0.50 �1, 0, 1

Note: N = 2,098. W1 = wave 1; January 31–February 10, 2020, W2 = wave 2; March 18–29, 2020.
aEducation was assessed on a scale from 1 (less than high school) to 7 (PhD or equivalent).
bIncome was measured on a scale from 0 (less than $20,000) to 5 ($100,000 or more).
cProportions are based on those who live with others (n = 1681).
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the pandemic. Up to one-quarter of participants reported increases in phone calls and text mes-
sages with family and friends and phone calls, texting, and emailing with colleagues.

3.2 | Profiles of social contact change across relationship type and
communication mode

We explored the overall pattern of social contact change with family, friends, and colleagues
across the six different modes of communication. Results of the latent profile analyses are in
Table 2. Comparison of model fit indices suggested that the three-class or four-class solution
had the best fit. Specifically, the gradual decrease in BIC and ABIC from of one- to six-solutions
indicated that model fit generally improved. The significant LMR test showed that increasing
the number of classes provided a better fit to the data when compared to the previous model
until the four-class solution. Although each model had an entropy value above 0.80, the three-
class model had the highest entropy value, which indicated the most confidence in the classifi-
cation. The parsimonious three-class solution was chosen as the optimal model.

Patterns of social contact change of the three groups are illustrated in Figure 2. The largest
group (76.8%; n = 1,612) had some proportions of participants reporting decrease in meeting
family, friends, and colleagues in person and only increased slightly in technology-based modes
of communication (primarily the use of phone and text with family and friends). This group
was labeled the “majority group.” The second group (13.2%; n = 278) changed their social con-
tact pattern drastically during the COVID-19 outbreak. This group had a significantly higher
proportion of individuals reporting that they had reduced in-person contact with all three types
of relationships and increased the use of technology-based contacts. This group was labeled the
“high technology use group.” The third group was the smallest (9.9%; n = 208) and had higher
proportions of participants restricting meeting with family, friends, and colleagues. Unlike the
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other groups, higher proportions of people in this group also reported decreasing contacts via
all technology-based communication modes with their relationships, which led to the label,
“isolated group.”

3.3 | Demographic and general contact characteristics of social
contact change profiles

Second, we examined the association between participant characteristics and the social contact
change profiles to understand who was more likely to have which social contact change profile.

TABLE 2 Latent profile analyses of changes in social contact across relationship types and mode of

communication

Fit index 1 class 2 classes 3 classes 4 classes 5 classes 6 classes

Number of
parameters

36 55 74 93 112 131

Loglikelihood �27233.64 �24807.22 �22619.03 �22002.67 �21495.99 �21068.96

BIC 54742.64 50035.11 45804.07 44716.68 43848.64 43139.90

ABIC 54628.26 49860.37 45568.96 44421.21 43492.81 42723.70

Entropy — 0.94 0.96 0.94 0.95 0.95

LMR p value — 0.00 0.00 0.00 0.26 0.52

Proportions of classesa — 83-17 77-13-10 70-15-10-6 69-14-7-6-4 67-13-6-6-4-4

Abbreviations: ABIC, sample size adjusted BIC; BIC, Bayesian information criterion; LMR, Lo-Mendel-Rubin test.
aClass proportions for the latent classes based on their most likely latent class membership.
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The results from the multinomial logistic regression are in Table 3. The largest majority group
was used as the reference group to compare to the other two groups. Compared to the majority
group, the high technology use group was more likely to be older, female, and less likely to be
Black compared to the majority group. They were also more likely to have used more
technology-based communication methods prior to the pandemic. The isolated group was also
more likely to be older, less likely to be White, twice as likely to be Latinx, reported lower
income, and were less likely to live alone. There was no difference between the isolated group
and the majority group in terms of general social contact frequency.

3.4 | Associations between social contact change profiles and mental
health

Finally, we investigated the association between the social contact change profiles and concur-
rent mental health and changes in emotional closeness to social ties (Table 4). The general level
of loneliness and depression were added as control for those models. Compared to the majority
group, the high technology use group had higher levels of depression and higher levels of

TABLE 3 Demographic, health, and living arrangement predictors of social contact change groups

High technology use groupa Isolated groupa

Age in years 1.01* [.00, .03] 1.02* [.00, .03]

Female 1.56* [.13, .76] .85 [�.49, .16]

Black (ref = White) .65* [�.93, .07] .90 [�.63, .41]

Other (ref = White) 1.03 [�.36, .42] 2.39* [.42, 1.32]

Latinx .95 [�.50, .40] 2.00* [.20, 1.18]

Education 1.10 [�.01, .21] .93 [�.20, .05]

Income 1.10 [�.01, .20] .86* [�.27, �.02]

Employment 1.05 [�.32, .41] 1.08 [�.34, .50]

Disease burden .97 [�.12, .06] 1.09 [�.01, .18]

Living alone 1.39 [�.07, .72] .66* [�.83, .01]

Live with children 1.27 [�.12, .59] .91 [�.49, .31]

Live with older adults 1.09 [�.33, .50] .72 [�.78, .12]

Quarantine status 1.40 [.02, .66] 1.20 [�.17, .52]

General social contact

Meet in-person: family .95 [�.13, .03] 1.01 [�.07, .10]

Meet in-person: friends .94 [�.15, .04] .99 [�.11, .08]

Meet in-person: colleagues 1.00 [�.09, .08] .98 [�.10, .06]

Technology-based contact: family 1.07*** [.04, .10] 1.00 [�.03, .03]

Technology-based contact: friends 1.09*** [.05, .12] 1.00 [�.03, .04]

Technology-based contact: colleagues 1.03* [.01, .05] 1.02 [.00, .05]

Note: Values represent standardized odds ratios [95% confidence interval].
aReference group is Majority group.

*p < .05; **p < .01; ***p < .001.
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anxiety. At the same time, they reported an increase in emotional closeness to family and fri-
ends. Compared to the majority group, the isolated group had higher loneliness and reported a
decrease in emotional closeness to friends.

4 | DISCUSSION

Based on timely data collected from adults in the United States, the current study investigated
profiles of social contact change across social ties (family, friends, and colleagues) and modes
of contact (in person and technology-based communication tools) in response to the COVID-
19 outbreak. Participants reported on the direction of social contact change in a relative man-
ner (less/same/more than before) with social ties and modes of contact during the transitional
phase of the pandemic. Overall, participants decreased in-person contact and slightly
increased technology-based communication methods. We identified three latent profiles with
different behaviors of social contact change. Compared to the majority group that primarily
used slightly more phone and text, the large proportion of persons in the high technology use
group limited in-person contact and increased use of all forms of technology-based communi-
cation methods. In contrast, participants who were in the isolated group decreased in both in-
person and technology-based contact with social ties. These groups had some differences in
demographic characteristics and general social contact levels, as well as their mental health
and perceived changes in emotional closeness to family and friends at the early stages of the
pandemic.

There has been a shift in social contact behaviors since mid-March 2020, as national cam-
paigns promoted social distancing to reduce the spread of the coronavirus. In the current sam-
ple, about half of the participants reported limiting in-person contact with family and friends
and, to a lesser degree, decreased in-person contact with colleagues. It is possible that decreas-
ing in-person contact with colleagues was not easy to implement for some people if they were
health care workers or those deemed essential continued to work on site (Terrell, 2020).

Interestingly, there was variation in the changes of technology-based communication
method use as in-person contact was reduced. As captured in the latent profile analysis, most
participants reduced in-person contact with social ties, but their frequency of technology-based
methods was largely the same as before with a slight increase in phone calls and text messages.
Preference for phone calls during the pandemic have been documented in other studies (long-
term care residents; Monin et al., 2020). Indeed, phone service providers described a large
increase in phone call volume as well as longer call times at the beginning of the pandemic
(Kang, 2020). Compared with other communication methods, phone calls may be preferred
because they are widely available, inexpensive, and provide rich information through real-time
voice exchange (van den Berg et al., 2012). The finding is consistent with the literature showing
that phone calls are preferred in communication with relationally close social ties or in urgent
situations (Tillema et al., 2010), which can describe exchanges with family members and friends
at the early stages of the pandemic. In addition, we found a pattern where email use only
increased with colleagues, but not with family and friends, across all latent groups, which corre-
sponds to the preference for asynchronous methods among formal relationships (Tillema
et al., 2010). While media richness theory suggested that the modality with the richest informa-
tion may be preferred to substitute for the lack of in-person contact, the use of video chat did
not increase much for most people. A recent study also reported the preference for phone calls
over video chat during the pandemic, which does not align with the assumption of the media
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richness theory (Hall et al., 2021). The video chat is an emerging communication tool with a
rich media, but there are reports of dislike among users, possibly due to exhaustion from requir-
ing higher levels of attention and frequent technological malfunctions (e.g., Zoom fatigue;
Wiederhold, 2020). Also, the usage of videoconference tools for personal contact would be likely
shaped by accessibility and familiarity to the technology (Baig, 2020). Many older adults who
are already online, for example, reported that they still need assistance in setting up and using
new electronic devices (Anderson & Perrin, 2017). Similarly, a recent study showed that older
adults preferred more traditional methods compared to online-based communication tools
(Burholt et al., 2020). They found that phone calls, texts, and emails were used as substitutes for
in-person contact and were protective of loneliness when there were low levels of in-person
contact, whereas video calls were not used frequently and did not ameliorate feelings of loneli-
ness (Burholt et al., 2020).

We identified two groups with different social contact change behavior from the majority
group. First, the high technology use group maximized the use of all technology-based commu-
nication methods in combination with strictly limiting in-person contact (see also Figure 2).
Note that the high technology use group frequently used technology-based tools prior to the
pandemic, compared to the majority group. This pattern suggests that those who were already
familiar and frequent users of internet-based communication used them to compensate for
decreased in-person contact (Tillema et al., 2010). Demographically, the group was also more
likely to be female and older. Similar to work showing that middle-aged females were most
likely to perform the kin-keeper role in the family and provide assistance and information to
larger family networks (Leach & Braithwaite, 1996), individuals in the high technology use
group might have increased their relationship maintenance efforts via increasing the use of
multiple modes of contact in the context of social distancing. Indeed, such increased contact
may be one source of perceiving higher social support from family and friends (Luchetti
et al., 2020; Tull et al., 2020). However, efforts of compensation may not be working favorably
for mental health, as reflected in higher anxiety and more depressive symptoms of the high
technology use group. Our study suggests that increasing the use of technology, combined with
restricted in-person meeting, does not satisfactorily fulfill one's social needs to connect and may
thus result in poorer mental health. Relying on technology tools to engage with loved ones that
were originally face-to-face can be mentally exhausting and effortful even if the tool is meant to
deliver higher levels of social presence (Hall et al., 2021; Wiederhold, 2020). In addition, it is
possible that poor mental health symptoms, such as depression or anxiety, are more closely
linked to other pandemic-related stressors like health and economic concerns (Zheng
et al., 2021). As anxiety was modeled cross-sectionally, those who reported to be anxious may
have increased their technology use across methods. While implications for interventions
should be considered with caution, the delivery of telemedicine to address anxiety and depres-
sive symptoms seem fitting for the high technology use group as they are active users of online
communication technologies (Rajkumar, 2020).

In contrast, the isolated group changed their behavior in a way that reduced not only in-
person contact but also technology-based contact. They were more likely to be older, Latinx,
non-White, have lower income, less likely to live alone, and experienced more loneliness than
the majority group. It is worth noting that participants in this group lived with others in the
household who may provide daily social interaction. As such, the need to increase technology-
based communication with others could be low. The decreased communication with social ties,
however, might also exacerbate isolation with larger social networks, especially if the pandemic
is prolonged (Kissler et al., 2020). Indeed, participants in this group had higher loneliness and
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felt less emotionally close to friends, which suggests their effective connection with social net-
works outside the household may be weak. If the need for connecting with friends is present
(i.e., desired social contact) but concerns regarding accessibility persist (i.e., actual social con-
tact), satisfactory connection with friends or community would be difficult to maintain, which
may exacerbate feelings of loneliness. In terms of identifying populations to deliver targeted
mental health services, our finding indicates that people at higher risk of loneliness could have
social contact behaviors that resemble the isolated group. However, the delivery of social isola-
tion prevention treatment via online channels (e.g., Chen & Schulz, 2016) to this group could
be challenging due to their low levels of usage of technology-based tools and barriers stemming
from their limited resources (Seifert et al., 2021; Xie et al., 2020).

4.1 | Strengths and limitations

The strengths of the current study include the longitudinal study design and timeline of the
assessment. We surveyed participants in January and March 2020, which provided a snap-
shot of participants both just before and in the early phase of the pandemic. In addition to
this longitudinal design, the stratified sampling based on sex, age, and race (African Ameri-
cans) provided a more diverse sample from across the United States than convenience sam-
pling. The detailed social contact measure across various communication behaviors was also
a strength.

This study has limitations to consider. First, the survey was conducted via a web-based
survey panel. It is possible that those with limited internet access and low digital literacy
were not included in the study sample. Communication needs and mental health outcomes
may be different and more concerning for populations who were not online. Second, there
was nonrandom attrition between the two waves. Participants with less income or of a racial
minority were more likely to drop out of the second wave of data collection. Income and race
are factors linked to different uses and attitudes toward online-based communication during
the pandemic (Schumacher & Kent, 2020). The attrition could affect the generalizability of
the results. Third, while the survey assessed frequency and methods of contact with social
ties, the qualitative aspects of the social interactions were not captured in this survey. Future
studies with data regarding instrumental support or exchange of information among the
social ties using technology-based communication methods would provide a fuller picture of
the communication behavior and how well these tools compensate in-person contacts.
Lastly, the study is limited to the United States and to the early phase of the pandemic. The
social contact changes people make are influenced by the COVID-19 response and regula-
tions made at regional and national levels. For example, the short duration of strict lock-
down policy would impose all residents to quarantine at home, but the cultural and
technological factors would have made a difference in the use of technology-based communi-
cation tools and their link to mental health outcomes. In addition, the survey was conducted
in March 2020 in the United States where working-from-home policies were just beginning
to take its shape and public use of video conference software for casual socialization was not
yet common. Future studies can examine trends in social contact behavior over the months
during the pandemic to capture the adaptive behaviors emerging from the long-term pan-
demic. Also, it would be worthwhile to examine the variations in communication patterns
across local social distancing policies in place during the pandemic, and across countries
(Zhu et al., 2021).
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5 | CONCLUSION

Under the social distancing guidelines in the early phase of the COVID-19 pandemic, Ameri-
cans changed their behavior with social ties and across different modes of communication.
While most reduced in-person contact, there were variations in which technology-based com-
munication methods were utilized. Synchronous methods increased in use with family and fri-
ends. A small group increased use of all online modes of contact, and these were partially
explained by higher usage in general, suggesting the preference for technologies that are famil-
iar. Another small group decreased all social contacts and experienced higher loneliness and
emotional disconnect with friends. While we observed compensatory behavior to overcome the
lack of in-person contact, the higher levels of anxiety, depression, and loneliness in some groups
suggest that technology-based modes of contact do not fully replace meeting people in person.
To our knowledge, the current study is among the first to document social contact behavior lon-
gitudinally over the early phase of the pandemic. The finding also provides evidence that there
are different communication patterns among high-risk groups for loneliness and mood/anxiety
disorders. Future studies should examine the long-term effects of the pandemic on communica-
tion patterns among various settings and subgroups. Furthermore, in implementing a
technology-assisted intervention to prevent loneliness and mental health problems, providers
should consider diverse social contact behaviors of the clients and potential barriers to the
delivery of treatments via telemedicine.
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