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ABSTRACT 

Objectives: The emergence of COVID-19 pandemic and subsequent lockdowns and social 

distancing measures adopted worldwide raised questions about the possible health effects of 

human social isolation.  

Methods: We conducted a systematic review on PubMed, Scopus and Embase electronic 

databases using terms related to human social isolation - defined as the isolation of an 

individual from regular routines and usual social contact - and psychological stress, searching 

for simulated or naturalistic isolation environments. We present the main results, as well as the 

validity and limitations of each model. PROSPERO registry number: CRD42021241880. 

Results: Despite the diversity of contexts reviewed, some outcomes almost ubiquitously relate 

to psychological stress, i.e. longer periods, expectation of a longer period, confinement, lack 

of social interaction and support. Based on the results, considering that most studies were not 

designed for the purpose of understanding isolation itself, we propose a group of 

recommendations for future experimental or naturalistic research on the topic.  

Conclusion: Evidence on the impact of different situations in which individuals are subjected 

to social isolation can assist in the development of directed preventive strategies to support 

people under similar circumstances. Such strategies might increase the compliance of the 

general public to social distancing as a non-pharmacological intervention for emerging 

infectious diseases.  

Keywords: Psychiatry; depression; anxiety; lockdown; social distancing; social connection 

 

1. INTRODUCTION 

Social connection (i.e., the structural, functional and qualitative aspects of social 

relationships) is a major determinant of psychological and emotional well-being among 

humans.1,2 A consistent body of evidence supports the notion that satisfying social relationships 

and interactions are vital for neuropsychomotor development3,4 and maintenance of mental and 

physical health.5,6 In addition, the dynamics of social contacts contributes to establishing a 

social schedule that may influence daily patterns of light exposure, which is the main 

environmental cue that synchronizes biological rhythms to the environment.7,8 Social stimuli 

https://www.zotero.org/google-docs/?vAsv4Y
https://www.zotero.org/google-docs/?JVDoTN
https://www.zotero.org/google-docs/?UiFgwd
https://www.zotero.org/google-docs/?3fCebL


Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 4 of 41 

 

 

Trends Psychiatry Psychother - Pre-Proof - http://dx.doi.org/10.47626/2237-6089-2021-0452 

 

also play a key role in non-photic entrainment of biological rhythms by determining the timing 

of other non-photic entrainers, such as exercise and mealtimes.9,10 

Some situations require that individuals be isolated from their normal routine and social 

contact, such as work missions in extreme environments, as is the case of the Antarctic 

continent, or participating in a space exploration mission. Moreover, strategies for containment 

of air-born infectious diseases also require that individuals be forced into isolation or social 

distancing, like SARS-MERS and, more recently, the COVID-19 pandemics.11 In spite of the 

major characteristics that shape each context, isolating oneself is considered to be a stressor 

and, therefore, presents predictable consequences. Similarities among distinct isolation 

contexts have already been described, including the modeling of spaceflight missions in 

Antarctic environments12 and the theoretical approach to prolonged isolation and confinement 

of COVID-19 lockdowns based on spaceflight analogs.13  

As for the literature in human beings, social isolation may be objective (e.g., living 

alone) and/or perceived and subjective (e.g., feeling lonely). Both types of social isolation have 

been associated with poorer sleep quality, impaired cognitive function and mental health 

problems,14 as well as with unhealthy behaviors such as smoking and physical inactivity.15 

Socially isolated individuals also exhibit adverse outcomes related to physical well-being, 

mostly due to isolation-induced stress response. These include increased blood pressure, 

impaired C-reactive protein and lipid profiles, poorer immune response, higher risk of 

developing Alzheimer’s Disease and increased overall mortality.14-16 

Evidence regarding the impact of social isolation on human beings is not abundant. 

Hence, concepts are not well defined and causality is difficult to establish. This creates a 

heterogeneous body of evidence and makes it hard to understand the independent effect of 

social connectedness and isolation. Still, several documented outcomes indicate that social 

isolation exerts its effects by modulating the stress response. Therefore, the aim of this study 

https://www.zotero.org/google-docs/?5dw9Lo
https://www.zotero.org/google-docs/?VRqVEB
https://www.zotero.org/google-docs/?X3ugfq
https://www.zotero.org/google-docs/?cFi8oE
https://www.zotero.org/google-docs/?DdHQ1s
https://www.zotero.org/google-docs/?ae6pbe
https://www.zotero.org/google-docs/?TLbdpB


Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 5 of 41 

 

 

Trends Psychiatry Psychother - Pre-Proof - http://dx.doi.org/10.47626/2237-6089-2021-0452 

 

was to systematically review the available evidence on the effects of human social isolation,  

defined here as the isolation of an individual from regular routines and usual physical social 

contact, on psychological stress, including emotional, behavioral and cognitive impairment, 

and sleep problems. Even though perceived loneliness, social disconnectedness/alienation and 

marital quality are also described as dimensions of social connections, these concepts were not 

included in the present review. In addition, based on the results of this review, we aim to 

assemble essential elements to be incorporated in future research on the topic. 

Evidence on the impact of different situations in which individuals are subjected to 

social isolation can assist in the development of directed preventive strategies to support people 

under similar circumstances. Therefore, information might help healthcare professionals track 

possible health outcomes in socially isolated people. 

 

2. MATERIALS AND METHODS 

2.1. Search method and eligibility criteria 

The present systematic review was registered in the PROSPERO database (number 

CRD42021241880). We conducted a systematic review of the literature on PubMed, Scopus 

and Embase electronic databases using terms related to social isolation and psychological stress 

(full search terms available in Supplemental Material 1).  

We searched for peer-reviewed papers reporting empirical studies including data on 

social isolation as a factor. We defined “social isolation” as the isolation of an individual from 

regular routines and usual physical social contact, associated with confinement or not. The 

settings of interest were simulated isolation environments or naturalistic environments, 

including home seclusion, quarantine and space flight. Studies on isolation as synonyms of 
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“loneliness” or social reclusion (e.g., hikikomori, elderly in geriatric homes) were not eligible 

to this review. We also excluded studies of individuals with unspecified isolation onset, 

physical distancing only (e.g., distancing for the purpose of prevention of transmission of 

infectious diseases), studies that aimed to study other major stressors (e.g., natural disaster, 

public health threat) not accounting for isolation. 

Given the heterogeneity of the literature on this topic, we included all studies with at 

least one outcome related to psychological stress in a situation of isolation. These included: 

subjective psychological stress, tension, irritability, anxiety, depression and sleep problems. In 

addition, due to the restricted number of empirical studies, we did not limit the number of 

subjects included in the studies, thus avoiding missing information from small sample studies. 

Some contexts of interest inevitably recruit a small number of subjects, e.g. space flights, 

experimental isolation and Antarctic winter-over cohorts. We only included studies with non-

clinical human populations/articles written in English, Portuguese, Spanish, French or German. 

All animal models were excluded. Thus, we retained only observational studies (i.e., cohort 

and cross-sectional study designs) and quasi-experimental studies. Randomized clinical trials 

and review studies were also excluded. Looking for the highest methodological quality, we 

excluded non peer-reviewed references and unpublished data. 
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Figure 1. Diagram of the systematic review process. 

 

The first search was finalized on May 25th 2020, retrieving 2099 records, resulting in 

1658 abstracts after exclusion of duplicates. To identify newly published articles on isolation 

in the context of Sars-Cov2 pandemic, we conducted a second search on Aug 13, 2020, 

retrieving 311 new records. Compared to 2019, the number of abstracts identified in 2020 

increased 22.4-fold (from 32 to 716) from PubMED, 17.8-fold (from 43 to 765) from 

EMBASE, and 19.7-fold (from 23 to 454) from Scopus. Compared to the same year, the 

number of abstracts identified in 2021 increased 44-fold from PubMED (1405 in 2021) and 

EMBASE (1895 in 2021), and 20-fold (460 in 2021) from Scopus (See Supplemental 

Material 1). Considering the notable increase in abstracts because of COVID-19 pandemics, 

a third search was conducted in April 7th 2022 to update the search of studies developed in 

contexts not related to COVID-19 (thus excluding keywords related to COVID-19) retrieving 
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other 166 studies (see Discussion, for more information). Figure 1 displays the systematic 

review process. 

Two authors (ACT and FAN) independently and blindly performed the search and 

screening of abstracts against eligibility criteria. Any disagreement among authors was 

resolved by consensus with a third author (PST). Other six researchers were divided in pairs 

and blindly read in full all papers initially selected. 

 

2.2. Data collection and quality assessment 

This study was conducted according to previous recommendations by Mueller et al.19 

Two independent researchers retrieved a standardized set of information from all full-texts 

included in the review. A third independent researcher matched the two independent reviews 

and solved any disagreement via consensus. The data collection included assessment of 

methodological quality, performed by the modified Newcastle-Ottawa scale20 for cross-

sectional or cohort studies. This instrument assembles key methodological aspects of 

observational studies and scores high-quality studies with a “star” in each aspect. A maximum 

of 8 or 9 stars can be given to cohort or cross-sectional studies, respectively. The quality of 

studies is analyzed in terms of sample selection (maximum of 3 stars for cohorts or 4 stars for 

cross-sectional studies), comparability (maximum of 2 stars) and outcome assessment 

(maximum of 3 stars). 

 

3. RESULTS 

Data from the studies included and assessment of quality of evidence are described in 

Table 1. The studies’ contexts are described in terms of duration and other relevant 

https://www.zotero.org/google-docs/?CNtyWJ
https://www.zotero.org/google-docs/?LPLudb
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characteristics related to environmental control, confinement, social connectedness, activities 

and routine (See Box 1 for details). The following section summarise the findings of the 28 

studies included in the review grouped according to the model of isolation (see Figure 2 for a 

visual representation of the setting location of the included studies). A summary of the main 

outcomes of each study is shown in Supplemental Material 2. 

 

Figure 2. World map representing the setting locations of the included studies. 
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Table 1. General characteristics of included studies and quality assessment 

 Context Sample Study Design Quality 

Reference Model Duration Other characteristics N Character

istics 

 Select

ion 

Compara

bility 

Outco

me 

Hawryluck et al., 200421 Pandem

ics 

Median of 10 

[8–10] days 

66% on home 

quarantine, 34% on 

work quarantine; 58% 

remained inside their 

residence for the 

duration of quarantine; 

description of personal 

protective measures; 

limited social contact; 

social distancing and 

restrictions on daily 

activities; no 

description of routine 

and basic supplies.  

129 Quarantine

d people; 

most with 

high level 

of 

education; 

68% were 

healthcare 

workers 

Cross-sectional ★★ ★★ ★★ 

Reynolds et al., 200822 Pandem

ics 

Mean of 8.3 

±3.1 days 

89,8% on home 

quarantine, 10,2% on 

work quarantine; no 

description on 

isolation frequency; 

15,8% complient with 

all protective 

measures; no 

description of social 

distancing; limited 

1057 Quarantine

d people; 

Mean age 

49.2 years 

(S.D.=15.7

). 

Cohort ★ ★★ ★★ 

https://www.zotero.org/google-docs/?OzsXkU
https://www.zotero.org/google-docs/?sAWLAM
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social contact; 

restrictions on daily 

activities; no 

description of routine 

and basic supplies.  

Yuan et al., 202023 Pandem

ics 

14 days Home quarantine; no 

description of 

isolation frequency, 

personal protective 

measures, social 

distancing, social 

contact, restrictions on 

daily activities, routine 

or basic supplies.  

939 Quarantine

d people; 

65.92% 

were 

university 

students.  

Cross-sectional ★★★ ★ ★★ 

Meo et al., 202024 Pandem

ics 

14 days Home quarantine; no 

description of 

isolation frequency, 

personal protective 

measures, social 

distancing, social 

contact, restrictions on 

daily activities, routine 

or basic supplies.  

530 Medical 

students. 

Cross-sectional ★★★ ★ ★★ 

Gonçalves et al., 202025 Pandem

ics 

Varies among 

participants 

Home quarantine; no 

description of 

isolation frequency, 

personal protective 

measures, social 

distancing, social 

539 Quarantine

d people; 

age 

between 

18 and 76 

years (M = 

Cross-sectional ★★★ ★ ★★ 

https://www.zotero.org/google-docs/?McI8bW
https://www.zotero.org/google-docs/?UFRXHx
https://www.zotero.org/google-docs/?zXRHse
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contact, restrictions on 

daily activities, routine 

or basic supplies.  

37.04; SD 

= 12.91). 

Shi et al., 202026 Pandem

ics 

Unspecified Home quarantine; no 

description of 

isolation frequency, 

personal protective 

measures, social 

distancing, social 

contact, restrictions on 

daily activities, routine 

or basic supplies. 

5667

9 

Quarantine

d people; 

most with 

high level 

of 

education.  

Cross-sectional ★★★

★ 

★★ ★★ 

Rey et al., 202027 Pandem

ics 

Unspecified Home quarantine. 

27,9% of the 

participants had been 

confined at home for 

more than 5 days, 

14,8% for 4 days, 

12,2% for 3 days, 

9,3% for 2 days, 

12,4% for 1 day and 

21,6% for no day. No 

description of personal 

protective measures. 

Description of social 

distancing. Limited 

social contact. 

Restrictions on daily 

activities. No 

3055 Quarantine

d people; 

most well 

educated; 

75,1% 

were 

women. 

Cross-sectional ★★★

★ 

★★ ★★ 

https://www.zotero.org/google-docs/?gGrnk4
https://www.zotero.org/google-docs/?v83glx
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description about 

routine. Fear of food 

health products 

shortage.  

Chen et al., 202028 Pandem

ics 

At least 2 

months 

Home quarantine; no 

description of 

isolation frequency, 

personal protective 

measures, social 

distancing, social 

contact, restrictions on 

daily activities, routine 

or basic supplies.  

992 Chinese 

college 

students; 

Mean age 

= 

19.45±1.4

1 years. 

Cross-sectional ★★★ ★ ★★ 

Peng et al., 202029 Pandem

ics 

14 days Home quarantine; no 

description of 

isolation frequency, 

personal protective 

measures, social 

distancing, social 

contact, restrictions on 

daily activities, routine 

or basic supplies.  

2237 Quarantine

d people; 

Ages 

between 

18 and 70 

years 

without 

clear 

diagnosis 

of 

COVID-

19 

infection. 

Cross-sectional ★★★

★ 

★★ ★★★ 

https://www.zotero.org/google-docs/?iNwXbF
https://www.zotero.org/google-docs/?rdlfhg
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Elmer et al., 2020.30 Pandem

ics 

14 days after 

introduction of 

social 

distancing 

Home quarantine; no 

description about of 

frequency and 

personal protective 

measures; social 

distancing and 

restrictions on daily 

activities; limited 

social contact; no 

description of routine 

and basic supplies.  

336 Quarantine

d people; 

College 

students; 

Higher 

proportion 

of male 

students. 

Cohort ★ ★ ★★ 

Yi et al., 201431 Space 520 days Simulated trip; no 

environmental 

challenges; light-dark 

cycle not reported; 

limited occupational 

activities; strict 

routine; contact with 

family or friends not 

reported; usual basic 

supplies; possibility of 

anticipated end of 

isolation not reported 

6 Males, 

mean age 

of 33 years 

Cohort ★★ ★★ ★★★ 

Luger et al. 201432 Space Mean of 

23.9±9.0 

(isolated) or 

18.4±6.7 days 

(control) 

Simulated trip; 

environmental 

challenges not 

reported; light-dark 

cycle not reported; no 

record on 

leisure/occupational 

28 Isolated 

group: 4 

females 

and 10 

males, 

mean age 

of 32.9 ± 

Cohort ★★★ ★ ★★ 

https://www.zotero.org/google-docs/?jJsWY7
https://www.zotero.org/google-docs/?sg8EfM
https://www.zotero.org/google-docs/?GRZKH5
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activities; no records 

on routine; contact 

with family or friends 

not reported; no record 

on basic supplies; 

possibility of 

anticipated end of 

isolation not reported 

9.2 years. 

Control 

group: 4 

females 

and 10 

males, 

mean age 

of 32.4 ± 

12.3 years. 

Yuan et al., 201933 Space 180 days Simulated trip; 

environmental 

challenges not 

reported; light-dark 

cycle of of 24 h and 

40 min from day 72 to 

day 108; presence of 

leisure/occupational 

activities; strict 

routine; limited social 

contact with family 

and friends; usual 

basic supplies; 

possibility of 

anticipated end of 

isolation not reported. 

4 3 males 

and 1 

female, 

mean age 

of 34.2 ± 

6.6 years 

Cohort ★★ ★★ ★★ 

https://www.zotero.org/google-docs/?Xzgt6y
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Basner et al., 201434 Space 520 days Simulated trip; space-

like environment with 

altered light-dark 

cycle; presence of 

leisure/occupational 

activities; strict 

routine; no report on 

social contact with 

family and friends; 

limited basic supplies; 

possibility of 

anticipated end of 

isolation not reported. 

6 Males, 

mean age 

of 32 years 

(range 27–

38) 

Cohort ★ ★★ ★★ 

Kanas et al., 200135 Space 4-7 months Official trip; space 

environment with 

altered light-dark 

cycle; 

leisure/occupational 

activities or routine 

not reported; no report 

on social contact with 

family and friends; no 

report on basic 

supplies; impossibility 

of anticipated end of 

isolation. 

71 5 U.S. 

astronauts, 

8 Russian 

cosmonaut

s, and 42 

U.S. and 

16 Russian 

control 

personnel 

Cohort ★★ ★ ★★ 

https://www.zotero.org/google-docs/?KkB8Kn
https://www.zotero.org/google-docs/?3aUjPc
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Rosnet et al., 199836 Space 135 days Simulated trip; 

environmental 

challenges not 

reported; light-dark 

cycle not reported; 

limited 

leisure/occupational 

activities; strict 

routine; contact with 

family or friends not 

reported; no record on 

basic supplies; 

possibility of 

anticipated end of 

isolation not reported 

3 Males 

aged 31-36 

year 

Cohort ★★ ★ ★★ 

Sandal et al., 200937 Submar

ine 

10 or 40 days NATO standard 

submarines, 

environment with 

altered light-dark 

cycle; 

leisure/occupational 

activities or routine 

not reported; no report 

on social contact with 

family and friends; no 

report on basic 

supplies; impossibility 

of anticipated end of 

isolation 

196 39 

submarine 

workers on 

a 40-day 

(mean age 

of 

27.11±4.9

7 years), 

or 10-day 

mission 

(28.30±3.7

8); 25 

office 

workers 

(32.23±5.6

1 years); 

Cohort ★★★  ★★ 

https://www.zotero.org/google-docs/?Bi5Ret
https://www.zotero.org/google-docs/?uE3LWy
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121 

military 

recruits ( 

20.30±4.3

0 years) 

Décamps et al., 200538 Antarcti

ca 

350 days (50 

weeks) 

Restricted 

accessibility. 

Impossibility of 

anticipated end of 

isolation during 

winter. Group 

isolation. Limited 

social contact with 

friends or family. 

Exposure to extreme 

environmental 

conditions Altered 

light-dark cycle. No 

description of basic 

supplies' availability. 

No description of 

routine. Presence of 

occupational 

activities. Limited 

leisure activities. 

27 Average 

age = 29 

years and 

7 months 

(range = 

21 to 59 

years).  

Cohort ★  ★★★ 

https://www.zotero.org/google-docs/?jv0GCw
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Per et al., 200039 Antarcti

ca 

2-5 months Restricted 

accessibility. 

Possibility of 

anticipated end of 

isolation. Group 

isolation. No 

description of social 

contact with family or 

friends. Exposure to 

extreme 

environmental 

conditions. Altered 

light-dark cycle. No 

description of basic 

supplies' availability. 

No description of 

routine. Presence of 

occupational 

activities. No 

description of leisure 

activities. 

11 Male 

volunteers. 

Ages 37-

51 years.  

Cohort ★  ★★ 

Sandal et al., 201840 Antarcti

ca 

10 months Restricted 

accessibility. 

Impossibility of 

anticipated end of 

isolation. Group 

isolation. Limited 

social contact with 

family or friends. 

Exposure to extreme 

environmental 

27 Crew 1: 

males; 

ages 

ranging 

from 23 to 

58 years 

[M = 38.3, 

SD = 

10.64]. 

Crew 2: 

Cohort ★  ★★ 

https://www.zotero.org/google-docs/?6bn75p
https://www.zotero.org/google-docs/?SNWBZ3
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conditions. Altered 

light-dark cycle. No 

description of basic 

supplies' availability. 

No description of 

routine. Presence of 

occupational 

activities. Limited 

leisure activities. 

ten males 

and three 

females; 

ages 

ranging 

from 22 to 

51 years 

[M = 34.5, 

SD = 

9.17]. 

Strewe et al., 201941 Antarcti

ca 

12 months Restricted 

accessibility. 

Impossibility of 

anticipated end of 

isolation during 

winter. Group 

isolation. Limited 

social contact with 

family or friends. 

Exposure to extreme 

environmental 

conditions. Altered 

light-dark cycle. 

Limited basic 

supplies. No 

description of routine. 

Presence of 

occupational 

activities. No 

description of leisure 

activities. 

26 10 females 

and 16 

males. 

Age 

female 

(31.8 ± 

6.1) and 

male (37.7 

± 9.1). 

Expedition

ers were 

primarily 

employed 

as 

scientists, 

cooks, 

engineers 

(including 

IT), 

electrician

s, and 

Cohort ★ ★ ★★ 

https://www.zotero.org/google-docs/?ESwaTU
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medical 

doctors.  

Caputo et al., 202042 Antarcti

ca 

12 months Restricted 

accessibility. 

Impossibility of 

anticipated end of 

isolation during 

winter. Group 

isolation. Limited 

social contact with 

family or friends. 

Exposure to extreme 

environmental 

conditions. Altered 

light-dark cycle. 

Limited basic 

supplies. No 

description of routine. 

Presence of 

occupational 

activities. No 

description of leisure 

activities. 

13 Healthy 

volunteers 

(ten men, 

three 

women, 

average 

age 34.1 ± 

3.1, range 

24–56 

years). 

Cohort ★ ★ ★★ 

https://www.zotero.org/google-docs/?yGMCTM
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Tortello et al., 202043 Antarcti

ca 

12 months Restricted 

accessibility. 

Impossibility of 

anticipated end of 

isolation during 

winter. Group 

isolation. Limited 

social contact with 

family or friends. 

Exposure to extreme 

environmental 

conditions. Altered 

light-dark cycle. 

Limited basic 

supplies. No 

description of routine. 

Presence of 

occupational 

activities. No 

description of leisure 

activities. 

13 Healthy 

volunteers 

(men age 

34 ± 1, 

similar 

anthropom

etric 

characteris

tics (Body 

Mass 

Index: 26 

± 1 kg/m2) 

Cohort ★ ★ ★★ 

Shimamiya et al., 200444 Experi

mental/ 

lab 

conditio

ns 

10 days Physical space of 34.1 

m2 (6,82 m2 per 

participant). Group 

isolation. No 

description of social 

contact with family or 

friends. Possibility of 

anticipated end of 

isolation. No 

description of basic 

10 Male 

university 

students 

(age 20–27 

yr, mean 

22.8). 

Cross-sectional ★★  ★★ 

https://www.zotero.org/google-docs/?z2jvYY
https://www.zotero.org/google-docs/?eOu49e
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supplies'availability. 

No description of 

light-dark cycle. No 

description of routine. 

Limited occupational 

activities. No 

description of leisure 

activities. 

Smith et al., 197245 Experi

mental/ 

lab 

conditio

ns 

21 days Physical space of 

either ~2 m3 or ~5,7 

m3 of usable space per 

participant. Group 

isolation. No contact 

with family or friends. 

Possibility of 

anticipated end of 

isolation. Usual basic 

supplies. No 

description of light-

dark cycle. Flexible 

routine. Limited 

occupational 

activities. Limited 

leisure activities.  

56 Volunteer 

Naval 

enlisted 

men; ages 

ranging 

from 18 to 

32, 

averaging 

20.8 years.  

Quasi experimental ★ ★★ ★★ 

Zubek et al., 196946 Experi

mental/ 

lab 

conditio

ns 

7 days Physical space of 2.1 

m in height, 2.7 m in 

diameter, and 2.3 m at 

the base (dome-

shaped). Solitary 

isolation. Limited or 

66 Male 

university 

students. 

Quasi experimental ★★ ★★ ★ 

https://www.zotero.org/google-docs/?3LCsQp
https://www.zotero.org/google-docs/?qFNuRu
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absent social contact 

with family or friends. 

Possibility of 

anticipated end of 

isolation. No 

description of basic 

supplies' availability. 

Not altered light-dark 

cycle. Flexible 

routine. Limited 

occupational 

activities. Limited 

leisure activities.  

Taylor et al., 196847 Experi

mental/ 

lab 

conditio

ns 

8 days Physical space of 13.4 

m2 (6,7 m2 per 

participant). Group 

isolation. No social 

contact with family or 

friends. Possibility of 

anticipated end of 

isolation. Limited 

basic supplies. Altered 

light-dark cycle. 

Flexible routine. 

Limited occupational 

activities. Limited 

leisure activities.  

168 Males. 

Ages 

ranging 

from 18 to 

20.  

Cross-sectional ★★ ★★ ★ 

Zuckerman et al., 196648 Experi

mental/ 

lab 

Two sessions of 

eight hours and 

No description of 

physical space size. 

Solitary isolation. No 

18 Healthy 

males. 

Quasi experimental ★ ★ ★ 

https://www.zotero.org/google-docs/?oNFdSI
https://www.zotero.org/google-docs/?4DQRIi
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conditio

ns 

five minutes, a 

week apart. 

contact with family or 

friends. Possibility of 

anticipated end of 

isolation. Altered and 

not altered light-dark 

exposure. Strict 

routine. Absence of 

occupational 

activities. Absence of 

leisure activities.  
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A series of studies included in this review report that the longer people stay in isolation, 

the higher the incidence of adverse psychological outcomes (or the worsening of existing ones). 

Of note, one experimental study47 demonstrated that those individuals expecting longer stay 

(in this context, 20 days) were more prone to report anxiety and stress than those who expected 

shorter missions (4 days). Another experiment with perceptual restriction in women found an 

increase in anxiety with the lengthening of isolation for more than 6 hours.48 None of the 

Antarctic mission articles focused on the study of duration, but it is notable that in the summer 

campaign,39 in which participants stay isolated for only 2-5 months, the outcomes (e.g., mood 

and coping strategies) were much more positive than in winter-over studies (10-12 months). 

However, several other factors might play a role in these associations, such as seasonal 

conditions, crew rotation and outdoor activities. Finally, most studies of pandemics showed 

that duration of quarantine significantly increased stress and PTSD symptoms,21,22,29 but one 

study did not corroborate these results.25 

The peculiar “third quarter effect” was described in some of the studies. This 

phenomenon is described as the surge of psychological and interpersonal difficulties (e.g., sleep 

difficulties, depressive symptoms, irritability, worsening in performance) after the halfway 

point of missions, regardless of the actual length of these missions.49 It has been described in 

several settings of isolated and/or confined subjects and in extreme environments, such as 

Antarctic and submarine expeditions, space missions and space analogues. This phenomenon 

was reported in some of the space mission studies,32,33,50 one submarine experiment51 and two 

Antarctic expeditions.38,40 Yet the study conducted by Décamps and Rosnet38 describes a 

significant decrease in the number of somatic reactions from the third quarter of the stay on, 

indicating a positive third quarter phenomenon. 

Physical isolation may also be accompanied by a disconnection of social contact with 

family, friends and significant others. Some of the studies included in the present review 

https://www.zotero.org/google-docs/?aFc3DO
https://www.zotero.org/google-docs/?IvcNtx
https://www.zotero.org/google-docs/?7sANcv
https://www.zotero.org/google-docs/?LQWryR
https://www.zotero.org/google-docs/?z8WSJy
https://www.zotero.org/google-docs/?tfcYMP
https://www.zotero.org/google-docs/?jnuDOn
https://www.zotero.org/google-docs/?DNUz7c
https://www.zotero.org/google-docs/?z7mfel
https://www.zotero.org/google-docs/?85lob5
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identified this aspect in their samples. Evidence from experimental isolation shows that the 

individuals with possibility of social contact present less conflicts and irritation towards 

others45. Another experimental study described temporal disorientation, feelings of hostility, 

and loneliness to be particular to socially isolated individuals, compared to a confined group 

with social contact and an ambulatory control group.46 One experiment describes that subjects 

with outside verbal stimulation were less stressed than the ones under perceptual isolation.47 In 

a cross-sectional study of isolation due to pandemics, satisfaction with the quality and number 

of online social interactions associated positively with well-being and negatively with stress.25 

Another study of students during the COVID-19 crisis reports that individuals isolated from 

their personal network report an increase in depressive symptoms, while individuals interacting 

less with their personal network are more anxious.30 In the same study, the students who 

reported higher emotional support were less depressed and felt less lonely. In an Antarctic 

study, researchers found a decline in social interaction as the expedition progressed, and also a 

positive correlation between social support and stress recovery.43 

Finally, we noted only a few references to physical space and crowdedness. Overall, 

these are underreported features that have proved to be significant in a few studies. For 

instance, crowding was reported to be a contributing factor to subjective stress and anxiety, 

indicating a better adaptation to confinement in groups of few people.45 Moreover, people in 

more crowded spaces tend to be more annoyed with physical features of the laboratory setting. 

One study of quarantined individuals analyzed the size of the residence, indicating that those 

living in larger (i.e., of more than 120 square meters) and less crowded (i.e., one or two, as 

opposed to three or four people) residences showed lower psychological impact, stress, anxiety 

and depression.27 In addition, people living in a residence with access to open-air space showed 

slightly better psychological outcomes. 

https://www.zotero.org/google-docs/?15Nusk
https://www.zotero.org/google-docs/?aQbM99
https://www.zotero.org/google-docs/?y9WKOv
https://www.zotero.org/google-docs/?oSkO6o
https://www.zotero.org/google-docs/?HFw6Wh
https://www.zotero.org/google-docs/?xP4A56
https://www.zotero.org/google-docs/?kP6hDx
https://www.zotero.org/google-docs/?vXORrp
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Notably, the contexts of isolation included in this review were markedly distinct. The 

naturalistic studies presented here were situations of isolation - and often confinement - that 

were not designed for the purpose of understanding isolation itself. Nevertheless, some 

common reports have been described that might apply to more than one of these contexts, thus 

representing common repercussions of prolonged isolation apart from other stressors. 

Henceforth, it is of utmost importance that we define the strengths and limitations of each 

model reviewed here, so that we are able to draw directions for future research on the topic.  

DISCUSSION 

3.1. Strengths and Limitations 

3.1.1. Experimental and quasi-experimental models 

Experimental and quasi-experimental studies designed to investigate isolation are 

typically performed in highly controlled setups, which allow researchers to look into the 

relationship of isolation with specific stress factors such as social contact,46 duration 

expectancy47 and crowdedness and compatibility.45 In addition, given that (a) the studies are 

conducted in research facilities, (b) the duration of the isolation is often known, (c) anticipated 

leave is an option and (d) close supervision occurs, feelings of fear tend to be more seldom 

than in naturalistic models (which, again, allows investigation of interaction between specific 

stressors). The number of participants in experimental and quasi-experimental models tends to 

be small (from 10 to 168 subjects) and, in the case of the five articles included, most subjects 

were young and all were male. Besides, since volunteers are recruited specifically for the 

studies, they often have little to do during the isolation period (occupational and leisure 

activities are either limited or absent), with the exception of a few tests. Therefore, the main 

advantage of experimental models would be the possibility of investigating the effects of 

https://www.zotero.org/google-docs/?WDhK3Z
https://www.zotero.org/google-docs/?AK8QGO
https://www.zotero.org/google-docs/?mCkSbR
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isolation on its own or combined with specific stressors. Disadvantages include lack of external 

validity and samples that are not representative of the general population. 

It is important to note that studies classified as “experimental and quasi- experimental” 

can be vastly different from each other. However, because the chambers in which participants 

of experimental studies are allocated are typically small and the effects of crowdedness and 

lack of privacy can be investigated in studies of group isolation, it is possible to draw a parallel 

with the situation of people living in environments such as small apartments and/or with many 

family members or housemates.  

 

3.1.2. Space mission and analogues 

Studies regarding space flights resemble the experimental designs described above in a 

series of aspects. Of the six studies included in this review, only one is a cohort of an official 

trip, while the remaining five are experimental simulations in realistic space environments. 

This means that apart from the setting design (i.e., a terrestrial analogue site versus an 

experimental house-looking chamber), both environments are extremely controlled. The 

settings of space analogues, however, are generally poorly described. For example, only three 

studies report environmental challenges including altered light-dark cycle. Reports on social 

connectedness and daily routines are also unsatisfactory or nonexistent. Even so, the major 

issue of such models for the purpose of understanding the impact of social isolation is the lack 

of external validity regarding sample selection. All studies recruited astronauts or cosmonauts, 

who acknowledge and accept confinement in aircrafts and space shuttles as their profession. 

These volunteers are mostly healthy, highly educated, men with previous training who 

underwent rigorous selection among other candidates. 
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The usefulness of space analogue missions as possible models of social isolation and 

distancing seem to resemble those of an experimental confinement. The addition of a space-

like environmental control (e.g. pressure and light exposure) could be useful for the study of 

isolation in official space missions, but have no contribution to the understanding of 

psychological impacts of isolation per se. Apart from that, naturalistic studies of official flights 

could benefit from a more detailed characterization of environment, routines and social 

connectedness. 

 

3.1.3. Submarines 

The submarine missions resemble space analogues in terms of confinement and 

recruitment of crew members. We observe a cohort mostly composed of young male 

individuals with limited external validity. Once again, it seems like the usefulness of a 

submarine model of isolation is narrowed to initiatives of experimental studies of confinement 

in small groups of people. As described above, several methodological aspects (e.g., 

environmental control and social connectedness) could be applied to better characterize the 

context of isolation. 

 

3.1.4. Antarctic 

The Antarctic cohorts are similar to those of space flight, as they tend to be small and 

mostly composed of highly educated male volunteers. Participants are rigorously selected and 

trained in order to be prepared for difficult situations, hence results of such studies likely 

underestimate the reactions many people would present in moments of unexpected social 

isolation. The extreme environmental conditions prevent access to the Antarctic stations during 

winter, making an anticipated end of isolation, even if desired or needed, impossible, and 
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therefore reassuring the isolation condition (which can be dubious in pandemic studies). The 

light-dark cycle, barometric pressure and outside air temperature are additional stress factors. 

Communication with the outside world is limited and may temporarily break down due to 

extreme environmental conditions, but in general - and especially in recent years - it is possible 

to maintain social contact with family and friends by phone, email, video calls and social media, 

which is especially important for the maintenance of mental health.52 Due to the impossibility 

of anticipated leave, possibility of virtual contact and presence of small groups in the same 

environment, we suggest that Antarctic studies can be used as models for the study of lockdown 

situations. However, differences include the environmental conditions and the fact that, in 

lockdowns, it is possible to leave the house in cases of extreme need. 

 

3.1.5. Pandemics 

An important limitation found in pandemics related works is that most of them  

improperly report or do not report the length of social isolation. Few studies present a direct 

question about how many days the respondents had been in social isolation or left the house 

for some reason. Most of them just assumed that study subjects complied to the government-

implemented measures of social isolation and distancing, which may not be a reliable datum, 

making it difficult to be sure for how long and in which frequency individuals were isolated 

(e.g., all of the time, most of the time, sometimes or not in social isolation). The characteristics 

of the isolation are, in general, poorly described and can highly vary among the participants of 

one study and between different studies of this model. Variable aspects include the kind of 

isolation (home or work, alone or with family members), the possibility to leave the house for 

some activities (going to the market) and the number of face-to-face contacts. Another fact to 

https://www.zotero.org/google-docs/?dMLSei
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take into account is that in some samples people were coerced, with strict measures, to stay in 

social isolation while in others they were only requested to stay in social isolation.  

Generally, the samples are not totally representative of the population, with a higher 

percentage of women, adults and young adults (ages between 18 to 45 years old), healthcare 

workers and students and people with high levels of education. Most studies were designed in 

the form of online questionnaires and took place in big cities, with a tendency to be places with 

a larger number of disease cases. These are factors that alone can restrict the sample and have 

an effect on the results.  

When dealing with a pandemic moment, several factors can influence the psychological 

wellbeing other than the isolation itself.18,53 The fear of getting infected or infecting others, the 

rising of financial issues and the dissatisfaction with the information received about the current 

situation are some of the other stressors affecting the population.27 There is scarce information 

regarding people’s routine, light exposure, access to basic needs, exercise and leisure activities. 

With the studies’ results in mind, we may conclude that the method of psychological evaluation 

used by some of them may not be the most adequate, because the pandemic may not raise 

psychological disorders but, most commonly, psychological symptoms. Therefore, it could be 

more adequate to use wellbeing and perceived symptoms scales instead of diagnostic scales.  

It is also important to highlight that most of the studies are cross-sectional, so the 

information available only provides a picture of the mental status of people at that moment. 

Alongside, many sent their questionnaires in the first weeks of the implementation of lockdown 

or social distancing, when the respondents were in isolation for a little time. 

 

https://www.zotero.org/google-docs/?0q0y4D
https://www.zotero.org/google-docs/?zWdLa9
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3.2. The Third Quarter Effect 

The phenomenon known as “third-quarter effect” was observed in studies in Antarctica 

and space analogues, but there is no information about it in the experimental and pandemic 

related studies, which makes it difficult to generalize such findings. The real existence of this 

phenomenon is still controversial, given that several studies’ results did not confirm its 

presence.49 Bechtel and colleagues postulate that this effect could be a characteristic only of 

finite-time stressful situations.49 The concept of psychological resilience, i.e., the human 

capacity to cope successfully under significant adverse conditions54 may interestingly be 

related to the third-quarter effect. In their study in antarctic environments, Sandal and 

colleagues wrote that the resilience may be related to the expectancies about the duration of the 

isolation, being associated with the relative passage of time, and that it decreases in the third 

quarter, when the participants realize that the mission is only half complete.55 Another concept 

brought out by the authors is “psychological hibernation”, i.e., a reduction in seeking 

stimulation, or an emotional flatness. This hibernation is associated with stress, and may 

represent a strategy and an adaptive response for coping with the stressors of the extreme 

conditions.55 

In order to assess this phenomenon in a situation in which it is difficult to foresee the 

exact duration of the isolation (like in pandemics), a retrospective evaluation may be more 

adequate. However, the memory bias generated by the stress can influence retrospective data.56 

Some alternatives for better evaluation may be through the observations of a trained observer, 

prospective sequential self-reports or reports provided by peers and external observers. 

 

https://www.zotero.org/google-docs/?zHGK5Z
https://www.zotero.org/google-docs/?AuMDGJ
https://www.zotero.org/google-docs/?X7R1Az
https://www.zotero.org/google-docs/?v9M5wt
https://www.zotero.org/google-docs/?mrsjxE
https://www.zotero.org/google-docs/?dEYaBj
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3.3. Recommendations for Future Research on Human Isolation 

 

Researchers aiming to assess the psychological effects of social isolation should 

carefully plan and report several contextual characteristics (whenever possible). Box 1 contains 

a summary of our recommendations for future research on human isolation, based on this 

review.   

Since there is evidence that crowding is associated with psychological distress,57 it is 

important that, both in experimental and naturalistic studies, the total physical space and the 

area available per individual are described. In the case of naturalistic studies, other 

environmental conditions such as temperature,58,59 seasonality60 and altitude61 might influence 

observed outcomes. Light-dark cycle alterations, including the lack of exposure to daylight and 

exposure to artificial light at night, have an impact on sleep, mood and other psychological 

variables62,63 and should therefore be described in both experimental and naturalistic studies. 

https://www.zotero.org/google-docs/?nbsbka
https://www.zotero.org/google-docs/?DcmFbO
https://www.zotero.org/google-docs/?XEZA38
https://www.zotero.org/google-docs/?Uej4kH
https://www.zotero.org/google-docs/?rirWET
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In experimental studies, for the assessment of the factors described above, we recommend the 

inclusion of a detailed and complete description of the layout of the isolation setting.   

The unfulfillment of basic needs, including financial assistance and access to basic 

supplies, increases stress, anxiety and depression symptoms.64 Hence, income and/or 

availability of essential supplies are pertinent to report.  

As mentioned in the results section, lack of social interactions leads to adverse 

outcomes, whereas social connectedness improves resilience to adverse situations.65 Thus, the 

possibility of keeping in touch with friends and family during isolation should also be 

considered when designing and reporting the results. Future studies focusing on the impact of 

individual versus group isolation with different degrees of social contact could contribute to a 

better understanding of the effects of a person’s social network during isolation.  

Maintenance of a daily work routine66 and engaging in physical67 and leisure activities68 

can be beneficial for psychological health. In addition, shift work is a major cause of mental 

health problems, thus indicating a noteworthy confounding factor. For this reason, we suggest 

that planning and reporting activity and routine characteristics should be included in studies on 

the effects of isolation. 

Based on the information gathered in this review, we suggest that researchers aiming 

to assess the psychological effects of social isolation in a pandemic situation should precisely 

characterize  the number of days people have been in isolation, the frequency of the isolation 

(i.e. the amount of time people stayed in isolation), accessibility (i.e. how easy it is to get in 

and out of the isolation setting), the number of in-person contacts (online and face-to-face) and 

the social network of the participants. It is important to determine how the setting is, collecting 

information regarding the size of the residence, the number of people living there and their 

kinship and some aspects of the environment (windows, open-air spaces). The activities the 

person does in the period - including work, study, leisure and physical activities - the use of 

https://www.zotero.org/google-docs/?VrwsB3
https://www.zotero.org/google-docs/?U3g8O1
https://www.zotero.org/google-docs/?ciY0eH
https://www.zotero.org/google-docs/?TTIknR
https://www.zotero.org/google-docs/?3BMAKT
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protective measures, the amount, quality and source of the information received about the 

crisis, as well as the evaluation of the individual risk of each participant in case of getting 

infected should also be properly assessed.11  

 

3.4. A Note on COVID-19 Pandemics 

COVID-19 pandemics notably changed societal views and conceptions on social 

isolation. Not surprisingly, the scientific community has responded to this social demand and 

a vast body of evidence was produced from 2020 to 2022. When conducting a third search 

using the same identifiers in April 2022, a noteworthy increase in the number of registries was 

identified (Supplemental Material 1).  

The COVID-related articles identified in the first and second searches (and described 

in this review) were initial assessments of the “first wave” of the pandemics. An unmeasurable 

number of confounding factors arose with the complex progression of the COVID-19 health 

issue, contributing to the adverse outcomes related to psychological stress.69 Furthermore, 

social isolation in the context of COVID-19 pandemics assumed many facets, varying 

according to the moment of assessment in terms of potential health harms and local public 

policies. Future studies would highly contribute to the topic by assessing the impacts of 

isolation specifically in the years following COVID-19 spread. However, this was not the focus 

of the present review. Nonetheless, we believe the recommendations we developed are still 

adequate for the purpose of studying future situations of isolation in pandemic scenarios. 

 

https://www.zotero.org/google-docs/?slMxxv
https://www.zotero.org/google-docs/?XjzUXy
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4. CONCLUSION 

The emergence of COVID-19 pandemic and subsequent lockdowns and social 

distancing measures adopted worldwide raised questions about the possible health effects of 

human social isolation. As a result, the amount of scientific articles focused on this topic has 

increased recently and it is likely to keep growing during the next few years. Thus, a systematic 

literature search was performed in order to review the available evidence on the effects of 

human social isolation and determine directions for conducting and reporting such studies. 

Several of the studies included here are not primarily designed to assess isolation itself. Thus, 

these models are also analyzed in terms of their validity and limitations for the purpose of 

studying human isolation. Finally, based on the evidence collected here, we designed a group 

of recommendations for future experimental or naturalistic research on the topic. 

Although most studies regarding human social isolation consist of cross-sectional and 

longitudinal protocols, research performed under experimental and quasi-experimental 

conditions has provided valuable contributions for determining the causal impact of social 

connections, and the lack thereof, on health.6 In naturalistic conditions, several stress factors 

can be present, such as harsh or extreme environmental conditions, lack of social contact and 

fear of infection during an epidemic outbreak. This makes it difficult to separate the effects of 

isolation itself from other stressors. Experimental models, on the other hand, provide an 

opportunity to either focus on isolation or to study its relationship with specific stressors (e.g. 

crowdedness, privacy, or compatibility). However, they might lack external validity for being 

performed in extremely controlled conditions.  

In spite of confounders and the many differences among models, we could observe 

similarities among outcomes that might be promising research targets for future studies. The 

data assembled in this review of different contexts, settings and designs - and the 
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recommendations derived from the analyses - may help us understand the impacts of social 

isolation in human health, also guiding the design and execution of studies on the topic. 

In the context of the current COVID-19 pandemic, social isolation is a central tool to 

reduce disease transmission. In light of this, we emphasize the necessity to develop measures 

to foster better compliance with preventive actions and to mitigate the psychological 

consequences of such measures.18,70 From a public health perspective, if isolation is needed, 

the pressure on public authorities regarding vaccination should be cranked up. Although 

isolation is notably stressful, the psychological consequences of not adhering to this measure 

and allowing the virus to spread might be worse. 
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