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Introduction: The COVID-19 pandemic has brought the entire world to a standstill. The
disease is rapidly transmitting in the community. Imposed lockdowns due to the COVID-19
pandemic have effectively delayed the transmission in the community but the transmissibility
in households needs to be explored. The aim of this study was to estimate the household
transmission of COVID-19 and assess the factors affecting transmission.

Patients and Methods: A cross-sectional study where the data were collected from
a single isolation center, was conducted. Patients were contacted by phone. Information
regarding number of COVID-19-positive cases in the family, their demographic details,
along with number of rooms in their household was collected.

Results: A total of 369 families of COVID-19-positive patients were contacted. Nineteen
families with a single member were excluded. Out of 350 families with a total 2126
members, 480 (22.5%) were COVID-19 positive. Mean age was 30.12 years (+14.39) and
majority of them were males (68.9%). Majority of the cases (67.3%) were in the age
group (19—49 years). Mean rooms per person were 0.51+ 0.20 (0.14 to 1.50). Mild
negative correlation was seen between number of positive COVID-19 cases and rooms
per person (r= —0.138, p=0.008) while moderate negative correlation with number of
family members and proportion of family members being COVID-19 positive (r= —0.542,
p<0.0001).

Conclusion: One in four family members got infected with COVID-19, they were majority
males and in the working age group. Negative correlation of positive cases with number of
family members and mild negative correlation between rooms per person and proportion of
family member affected indicates some other factors may be responsible for household
transmission than these factors.
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Plain Language Summary

® COVID-19 transmission in the population led to the pandemic getting worse with
increased morbidity and mortality. To prevent the virus from spreading, lockdown was
ensured round the world with a plan to cut down community transmission but led to
transmission to household contacts

® This study aimed to assess the transmission of COVID—-19 in household contacts and
the factors influencing its transmission. The patients or their contacts were telephoni-
cally contacted and were questioned for assessing the same

e COVID-19 did not affect all family members equally and only one fourth of the family
members were infected. Males in the families were more susceptible to COVID-19 as
compared to females and children less than ten years were less susceptible as compared
older ones
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® Non-availability of adequate space in the home for each
member has a minor role to play in the infection of
COVID-19 and these findings point towards various con-
cealed or unidentified factors and natural immunity or
resistance to the virus which might be playing role in

determining the rate of household transmission of

COVID-19

Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is a novel coronavirus which has led to the current
pandemic of coronavirus disease 2019 (COVID-19)." It
started with few unknown cases of pneumonia in
December 2019 from Wuhan, Hubei Province, China and
then swiftly began to spread to several other countries
following which the World Health Organization (WHO)
declared it an emergency, later on 11th March 2020 it was
declared a pandemic.”> Globally, there have been
27,032,617 confirmed cases and 881,464 deaths related
to COVID-19 as of 7 September 2020, as reported by
WHO and currently, India stands second in the highest
number of cases.” The clinical presentation of COVID-19
is highly variable and it spreads primarily through droplets
when a COVID-19-positive person coughs, sneezes, or
speaks.*> In the absence of definitive treatment of
COVID-19, preventive measures seem to play a crucial
role in minimizing the chances of being infected by the
disease and curb the disease from spreading in
the population.” To curb its spread, governments across
the globe have imposed lockdowns and stay-at-home
orders where the basic idea was to minimize the transmis-
sion in the community by reducing the mobility of the
public. Mobility is an essential part of everyday life and
the imposed lockdowns have decreased the mobility from
46.3% to 73.4% to various outdoor places, and increased
the residential mobility by 26.32%.° The mobility restric-
tions subsequently led to an increase in the time dwelling
at home and a plausible increase in household transmission
of COVID-19. The WHO-China Joint Mission has stated
that the majority of the human-to-human transmission of
COVID-19 has been found in families.”

The current recommendation is to avoid close contact
with COVID-19-positive patients and maintain six feet of
distance with the person who is ill or with the other
members of the family.” Practicing the recommended dis-
tancing norms seems difficult in a household as family
members are likely to interact with each other regularly

while having food, watching television or sharing

bathrooms and quite impossible if they have a low average
number of rooms per family member which will again
increase the probability of getting infected if any of the
family members gets sick.® The airborne nature of its
spread makes it difficult to contain within a household.
In support of the fact, evidence shows that almost 70% of
transmission of SARS-CoV-2 was attributed to contact
within households when adequate community control mea-
sures were in place.”

In low and middle-income countries (LMICs), where
a quality healthcare service for the entire population has
been a challenge, overcrowding and inadequate housing
per person can enhance the risk of transmission among
close contacts in households, supposedly leading to
decreased effectiveness of lockdown and stay-at-home
orders.'®!" The fecal-oral transmission of SARS-CoV-2
due to enteric shedding further complicates the issue in
these settings where a large part of the population lack
access to clean water and sanitation facilities.'""'?
Household to be
a crucial component in the spread of the disease as it has

transmission of infection seems
already played a dominant role in previous pandemics of
swine flu (HIN1) and severe acute respiratory syndrome
(SARS)."* !5 Literature shows that secondary transmission
or infection of SARS-CoV-2 in household contacts ranges
from 4.6% to 49.56%.'>° WHO states that overcrowding
or inadequate shelter are major contributors to the trans-
mission of diseases like acute respiratory infections which
can result in outbreaks or epidemic.?'

Literature search has revealed only two studies from
India determining the secondary attack rate (SAR) among
COVID-19 patients. The study done by ICMR COVID
Study Group reported SAR with a national average of
6% with the highest SAR in Chandigarh (11.5%) and
Maharashtra  (10.6%).2 A
Laxminarayan et al in two south Indian states reported

study conducted by
that the per-contact risk of infection was 9.0% (7.5-
10.5%) in the household."" A lot of uncertainty remains
about household transmission and factors that may affect it
and more effort is needed to explore it through research.
Hence, we planned this study with an aim to estimate
household transmission of COVID-19 and to see the rela-
tionship between some factors which may affect this
transmission.

Patients and Methods
The current study was conducted in an isolation facility in
Jodhpur, Rajasthan. As per the state health department
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guidelines, COVID-19 patients who were asymptomatic
and were not having appropriate facilities in the home,
were kept in an institutional isolation center, under the
supervision of general physicians. Patients with symptoms,
or with co-morbidities, or aged >60 years, were transferred
to the tertiary care center for better monitoring and treat-
ment. The information about the patients admitted from
14th May 2020 to 7th July 2020 was collected from the
data kept in the isolation facility. The contact number and
details of the patients were extracted from the available
data and they were telephonically contacted for the survey.
Initially, the questionnaire tool was tested in a few cases
and required modifications were made based on the survey
experience of the pilot cases. One member from each of
these families or households was telephonically contacted
to know if any other member was found to be positive for
COVID-19. They were asked about the number of family
members, family members positive for COVID-19, details
about the positive members of their family including age/
gender, and the number of rooms present at their home.
All the people in a family or a group who live and dwell
together in a house was taken as a household. Verbal
consent was taken from the participant regarding his/her
free will to participate in the study, before the survey and
responses were recorded into the proforma.

Statistical Analysis

The data was entered into the Microsoft Excel sheet and
was reported in the form of frequency and percentages.
The person’s correlation was used for the inferential sta-
tistics. Analysis was done with the help of Statistical
Package for the Social Sciences for Windows, version 21
(SPSS Inc., Chicago, IL, USA).

Ethical Approval

The study was approved by the Institutional Ethics
Committee, All India Institute of Medical Sciences,
Jodhpur, Rajasthan, India with the certificate reference
number AIIMS/IEC/2020-21/3076. The survey partici-
pants were informed about the purpose of the study and
it was conducted in accordance with the Declaration of
Helsinki.

Results

We could contact families of 369 COVID-19-positive
patients who were admitted to the isolation center.
Households with at least two persons or more were included.
Nineteen families which had only a single member were

excluded. All the families that were contacted confirmed that
all members of their family had been tested for COVID-19.
There were a total of 2126 members in these 350 families of
which 480 (22.5%) were COVID-19 positive. Out of these
480 patients, 68.9% were males and 31.1% were females.
The mean age of the patients was 30.12 years with
a standard deviation of 14.39. Around one-third (28.3%) of
these patients were in young adulthood (1929 years). The
majority of affected children were teenaged (13—18 years),
while 67.3% of COVID-19-positive cases were in the age
group (19—49 years). Sociodemographic details are illu-
strated in Table 1. Mean rooms per person in these house-
holds were 0.51 with the standard deviation of 0.20 and
a range of 0.14 to 1.50. The mean percentage of positive
cases from all family members was 26% with a range of 5%
to 100%. There was a mild negative correlation between the
number of positive COVID-19 cases and rooms per person
(r=—0.138, p=0.008) [Figure 1] while a moderate negative
correlation was seen with the number of family members
and proportion of family members (positive COVID-19
cases in family/total members in the family) being infected
by COVID-19 (= —0.542, p<0.0001) [Figure 2].

Discussion

The current study tries to provide some insights into the
transmission of COVID-19 in Indian households. It was
that total
members becomes infected.

found around one-fourth of family
This study shows that 22.5% of the family members were
affected by COVID-19. As per the data reported by ICMR

COVID Study Group, 25.3% of patients of COVID-19 were

Table | Demographic Details of the COVID-19-Positive Cases

Infection and Drug Resistance 2020:13

Sociodemographic Variables (N= 480) n (%)
Age
Adult age group (>18 Above 50 years 51(10.6)
years), n=374 4049 years 76(15.8)
30-39 years 111(23.1)
19-29 years 136(28.3)
Pediatric age group Neonate (0-30 days) 0(0)
(<I year to 18 years), Infant (I month — 2 years) | 3(0.6)
n=106 Young Child (2—-6 years) 13(2.7)
Child (7-12 years) 36(7.5)
Adolescent (13—18 years) | 54(11.3)
Gender Male 331(68.9)
Female 149 (31.1)
Notes: N= total number of patients, n= number of patients.
submit your manuscript 4639
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Figure | Correlation Between Rooms Per Person and Positive Cases.

asymptomatic family members of direct and high-risk con-
tacts of a laboratory-confirmed case.”? Laxminarayan et al
reported a SAR of 9% (7.5-10.5%) in the two south Indian
states of Tamil Nadu and Andhra Pradesh.'' A study by
Beale et al on seasonal coronavirus infections in English
households reported that 9.3% (5.5-15.4) of the cases were
in household members who were exposed and believed to be
acquired by virtue of household transmission.”® Rosenberg
et al reported a comparatively higher number based on
a study conducted in New York, USA reported that initial
COVID-19 prevalence was 57% in the household.'®

This study reports majority of the COVID-19-positive
cases were males (68.9%). The finding was similar to
other studies conducted in India by ICMR COVID Study
Group (64.5%), Laxminarayan et al (62—63%), Shah et al
(67.6%) and Mahajan et al (76%).'"***** The Indian
data on gender is contrary to the published data by other
countries where both males and females had an almost
similar risk of COVID-19 positivity.'”'%°

The current study shows the probability of infection was
less in the pediatric age group as compared to adults, and
children below 10-12 years were less susceptible to COVID-

19 as compared to the older children. The study finding was
similar to other studies conducted in India and
abroad.'""'7192%2225 The majority of the cases in this study
were in the working-age group (19-49 years) which was also
similar to the previously reported studies.''**2°

This study reports a low mean room per person data.
As per international standards, the data quoted by the
“Organization  for Economic  Co-operation and
Development (OECD)”, the average home contains 1.8
rooms per person.’® In India, as per the “State of
Housing In India-A Statistical Compendium 2013” by
the Government of India, Ministry of Housing and Urban
Poverty Alleviation, National Buildings Organization, the
majority (73%) of the population in India dwells in two or
less than two rooms per household hence the study results
are comparable to the national data.’” The mild negative
correlation between the number of positive COVID-19
cases and rooms per person denotes that even though
overcrowding should have increased the number of cases
there can be multiple other associated factors governing
the probability of secondary infection in the households.

The negative correlation between the number of family
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members and the proportion of family members being
infected by COVID-19 again points towards the same fact.

The study finding can be supported by the similar
findings in the systematic review of various studies across
the world which states that a large proportion (50-95%) of
persons in contact with a COVID-19-positive case did not
develop an infection, which points toward a potential role
of inborn resistance to disease or natural immunity.'’

The other possible reason for having less transmission in
the family may be due to the strict adherence of isolation
guidelines released by the Ministry of Health & Family
Welfare, Government of India. The guidelines clearly men-
tioned that as soon as the result of RT-PCR of a person is
received as positive, the person is either admitted to the isola-
tion facility or if the adequate rooms are available in the house,
maybe allowed home isolation. The person in the home isola-
tion is under the strict monitoring of the state health
department.

Conclusion

The current study supports the fact that besides natural
immunity and unknown factors, the efficient implementation
and strict adherence to the guidelines proved effective in
preventing the transmission of COVID-19 in the household.
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