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“We’ve got through hard times before:
acute mental distress and coping among
disadvantaged groups during COVID-19
lockdown in North India - a qualitative
study”
Kaaren Mathias1* , Meenal Rawat1 , Sharad Philip2 and Nathan Grills3

Abstract

Background: The COVID-19 crisis in India negatively impacted mental health due to both the disease and the harsh
lockdown, yet there are almost no qualitative studies describing mental health impacts or the strategies of resilience used,
and in particular, no reports from the most vulnerable groups. This study aimed to examine the acute mental health impacts
of the COVID-19 crisis as well as coping strategies employed by disadvantaged community members in North India.

Methods:We used an intersectional lens for this qualitative study set in rural Tehri Garwhal and urban Dehradun districts of
Uttarakhand, India. In-depth interviews were conducted in May 2020 during lockdown, by phone and in person using
purposive selection, with people with disabilities, people living in slums with psychosocial disabilities and widows (total n =
24). We used the framework method for analysis following steps of transcription and translation, familiarisation, coding,
developing and then applying a framework, charting and then interpreting data.

Findings: The participants with compounded disadvantage had almost no access to mobile phones, health messaging
or health care and experienced extreme mental distress and despair, alongside hunger and loss of income. Under the
realms of intrapersonal, interpersonal and social, six themes related to mental distress emerged: feeling overwhelmed
and bewildered, feeling distressed and despairing, feeling socially isolated, increased events of othering and
discrimination, and experiencing intersectional disadvantage. The six themes summarising coping strategies in the
COVID-19 crisis were: finding sense and meaning, connecting with others, looking for positive ways forward,
innovating with new practices, supporting others individually and collectively, and engaging with the natural world.
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(Continued from previous page)

Conclusions: People intersectionally disadvantaged by their social identity experienced high levels of mental distress
during the COVID-19 crisis, yet did not collapse, and instead described diverse and innovative strategies which enabled
them to cope through the COVID-19 lockdown. This study illustrates that research using an intersectional lens is
valuable to design equitable policy such as the need for access to digital resources, and that disaggregated data is
needed to address social inequities at the intersection of poverty, disability, caste, religious discrimination and gender
inherent in the COVID-19 pandemic in India.
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Introduction
The COVID-19 virus has had huge impacts on health be-
cause of the dramatic social restrictions introduced to
limit spread of infection, as well as the infection itself. The
mental health effects of the COVID-19 crisis (defined as
the pandemic and the associated control measures) are
significant with millions of people in India and globally ex-
periencing increased distress, anxiety, hopelessness and
depression [1–3]. It is important to examine qualitatively
because mental health is closely linked with physical
health, behaviour and economic productivity which gives
it importance beyond its intrinsic value [1, 4]. Similarly,
examining attributes that support resilience, which can be
understood as thriving and overcoming through stress or
adversity [4], is key to understanding the most effective
ways to support communities through and beyond the
current COVID-19 crisis [5, 6].
In India the imposition of a series of strictly enforced

lockdowns from March 23, 2020 halted most economic
and social activity except some essential services. This
had immediate flow-on effects such as widespread food
insecurity, massive loss of employment, vast movements
of migrant labourers and significantly reduced access to
essential health services with these impacts increasing
over the ensuing weeks [7, 8]. Around 40 million mi-
grant workers lost employment and face significant food
insecurity in the short or medium term [7, 9] and at the
time of writing (November 2020), nearly 9 million
people in India had been infected by COVID-19, with
over 130,000 associated deaths [10].
Types of mental distress that increased during the

COVID-19 crisis include increased stress, anxiety and
tension particularly among health personnel working
with COVID infected patients [1, 3, 9, 11]. Other groups
at higher risk of worsening mental health include people
with pre-existing mental health problems, and other dis-
advantaged groups including those who are poor, have
less social support, are women and are experiencing vio-
lence [1, 2, 11].
Research priorities for global mental health in this

pandemic include documenting the mental health effects
of the COVID-19 crisis, with a descriptions of how these
mental health consequences can be mitigated in

disadvantaged groups as a notable research gap [12, 13].
In addition, there are urgent calls for research to focus
on disparity and intersectionality, and to identify strat-
egies that support resilience [7, 12, 14–16]. Holmes
et al.; Wang et al. and Polizzi et al. [13, 17, 18] while
there are a growing number of qualitative studies that
examine the impacts of COVID-19 on mental health,
most of these are set in high income countries or focus
only on negative impacts [19–22] and no studies de-
scribe coping strategies to COVID-19 alongside descrip-
tion of the needs with a low income setting [19–22].
This focus is required in order to inform development of
relevant and effective psychosocial interventions that can
increase equitable mental health outcomes ahead [12].
The aim of this study was to examine both the acute

mental distress linked to the COVID-19 crisis as well as
practices that increased coping and resilience for disad-
vantaged community members in urban and remote
rural areas of Uttarakhand state, North India.

Methods
Conceptual framework
Our focus in this study was to examine and represent
the experiences of people who are systematically disad-
vantaged in India by using an intersectional lens [23, 24]
which recognises that human identity is shaped by the
interaction of different social and political identities
which promote unique structural inequalities. We were
keen to avoid a silo approach to tackling single-axis vul-
nerability and rather, to gather data that could portray a
nuanced understanding of how disability, place of resi-
dence, and other social disadvantage can lead to impacts
that are both positive and negative [23, 24]. We identi-
fied three key community groups: widows who are dis-
advantaged due to their gender, their risk of lower
socioeconomic status and the stigmatising influences of
widowhood [25, 26]. People with psychosocial disability
(PPSD) residing in informal urban communities are dis-
advantaged by low socioeconomic status, the negative
public perceptions and reduced access to services linked
to the area where they live, and their stigmatising experi-
ences of exclusion [27, 28] and thirdly, people with dis-
abilities in rural areas who are disadvantaged by lack of
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access to services related to where they live, and by sys-
temic structural exclusion with multiple barriers to par-
ticipation [29, 30]. In describing the mental distress and
coping strategies used by participants we aimed to con-
sider the impacts of intersecting axes of disadvantage
using an intersectional lens [31].

Setting
This qualitative study is set in the districts of Dehradun
and Nae Tehri in Uttarakhand state in North India dur-
ing the time of lockdown. A stay-home order was in
place and all economic activities were restricted except
some related to health and food supplies and even public
transport (the way poor and health-care workers reach
health facilities) was discontinued [7, 32]. Mean mea-
sures of socio-economic status in Uttarakhand are lower
than the Indian mean with greater poverty among
people in remote regions. The rural Jaunpur block, Nae
Tehri has few people and many steep hills with primary
income generated by subsistence agriculture on terraced
hillsides. Informal settlements in urban Dehradun are
densely populated with temporary housing, and water
taps and sanitation outside of homes. Both locations op-
erate under a dominant patriarchy that favours men and
disadvantages women [33–35]. While the National Men-
tal health programme (NMHP) was sanctioned in 2016
across Uttarakhand, there are fewer than 10 Government
psychiatrists for this state of 10 million people and none
in Nae Tehri district. The authors are participant re-
searchers: KM is a New Zealander who has worked and
lived in Uttarakhand for 11 years. MR is of Scheduled
Tribe identity from Uttarakhand, and along with KM, is
employed by Herbertpur Christian Hospital. SP works as
a psychiatrist in India and has lived experience of visual
disability, while NG is an Australian who has worked
and researched for over 15 years in Uttarakhand and has
lived experience of disability. An overview of the study
areas is shown in Table 1.

Data collection and formats
Data was collected by team members from three non-
profit organisations who were members of the

Uttarakhand Community Health Global network cluster
in May 2020 during the period of complete COVID-19
lockdown in India. Trained and experienced staff col-
lected qualitative in-depth interviews with participants
following a semi-structured interview guide which was
developed by KM, NG and MR building from other
interview guides and surveys we have used to assess ex-
periences of barriers to participation, inclusion and ex-
clusion for people with mental health problems and
disability [30, 39]. The key domains of the interview
guide included firstly, examining ways that the COVID
crisis influenced day to day life and access to food, ser-
vices and income, examining mental health impacts of
the crisis,, and thirdly, probing practices and strategies
employed by participants to improve their wellbeing,
paying attention to ways that respondents long-standing
intersectional axes of disadvantage interacted with the
crisis to exacerbate or strengthen their responses. Inter-
views were undertaken by telephone or face to face
where possible due to lockdown constraints.

Participants
Participants were selected purposively by the participat-
ing community coordinator for each non-profit organ-
isation participating, who resided in the community.
Coordinators had long-standing relationships and fre-
quent contact with people in the communities during
the COVID crisis and were requested to recruit partici-
pants meeting inclusion criteria: people who had lived in
the same community for the duration of the COVID cri-
sis, who demonstrated a range of coping responses to
the COVID crisis, who were socio-economically disad-
vantaged and who had at least and at least one further
form of social disadvantage (for example, impacted by
widowhood and/or disability and/or psychosocial disabil-
ity). Some experienced disadvantage on multiple axes,
such as one woman participant who was illiterate, a rural
resident, a widow and from a disadvantaged caste. The
only exclusion was people under that age of 18 years.
People with visual, locomotor and intellectual disabilities
were represented.. A total of 26 people were invited to
join the study, and of these 24 gave written consent and

Table 1 Socio-demographic profile of the two study districts with state and national comparison data [36–38]

Indicator India national Uttarakhand state Tehri Gharwal district Dehradun district

Total population 1200 million 10.1 million 618,931 1,696,694

% population rural 72.2 69.5 88.8 44.5

% Households with access to improved sanitation (toilet) 44.9 64.5 65.8 75.6

% Prevalence of disability 2.1 1.5 1.2 1.7

% Prevalence of psychosocial disability 15.1 14.15 NA NA

% Prevalence of widowhood 4.6 4.6 NA NA

% Population residing in informal settlements 5.5 5.0 NA NA
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20 participants participated in the in-depth interviews.
Four of the participants were too disabled to be able to
respond in interviews themselves, and so we interviewed
their caregivers. Demographics of the participants are
outlined in Table 2 below.

Data analysis
Interview recordings were translated and transcribed
verbatim. We opted to use the framework analysis [40],
for the following reasons: firstly, it is particularly good
for data from interviews because it allows comparisons
between and within cases, secondly, because it is well-
suited for use by multi-disciplinary teams such as ours

with public health, social science and psychiatric disci-
plines represented, and thirdly, because it provides a sys-
tematic model for managing and mapping the data
which was important for a researcher team who were
unable to meet in person due to the COVID crisis [41].
We followed the seven steps of framework analysis i.e.
transcription, familiarisation, coding, developing and
then applying a framework, charting and then interpret-
ing data [41]. MR and KM read and re-read the tran-
scripts to familiarise themselves and then and coded the
first three interviews and then compared and contrasted
coding to develop a working analytical framework. KM
then coded remining 21 interviews, continuing to adapt

Table 2 Participants in data collection

Characteristics People with
disability
(n = 8)

People with psycho-social
disability
(n = 8)

Widows
(n = 8)

Total (n = 24
participants)

Age (mean) 47 32 43 41

Education level (mean years of schooling completed) 7 8 1 6

Number of members in the household (mean) 5 5 3 4.5

Sex

Men 5 3 0 8/24

Women 3 5 8 16/24

Main Activity (n)

Employed full time 0 1 2 3/24

Self-Employed (farming) 8 1 6 15/24

Daily wage Earner 0 4 0 4/24

Looking after home 0 1 0 1/24

Student 0 1 0 1/24

Religion (n)

Hindu 8 5 8 21/24

Muslim 0 3 0 3/12

Christian 0 0 0 0

Sikh 0 0 0 0

Caste (n)

General 0 3 0 3/24

ST 0 0 0 0

SC 1 2 3 6/24

OBC 7 3 5 15/24

Marital Status (n) (Total in [%])

Married 6 5 0 11/24

Widowed 2 0 8 10/24

Separated/ divorced 0 1 0 1/24

Never Married 0 2 0 2/24

Region (n) (Total in [%])

Rural 8 0 8 16/24

Urban 0 8 0 8/24

Mathias et al. International Journal for Equity in Health          (2020) 19:224 Page 4 of 12



the framework to reflect emerging themes. The analyt-
ical framework with 216 codes was then displayed in a
matrix using Microsoft Excel (2016), and findings were
compared and contrasted to develop 19 categories, with
a focus on how intersectional social identity played out
in these categories, and subsequent themes. These were
reviewed and discussed with NG and MR and further modi-
fied to better reflect observed patterns, and then again ana-
lysed going back and forth between the transcripts, codes,
categories and themes until six themes each under the head-
ings of COVID-19 contributions to mental distress and coping
were agreed upon in the final step of data interpretation.
Within each of these we paid attention to intersectional influ-
ences on the theme and described experiences and practices,
and particularly unpacked these in the theme titled ‘Intersect-
ing disadvantage’. The source of verbatim quotes is noted with
this convention unless this detail could compromise anonym-
ity: (Sex, Age, group/s they belonged to Widow, Migrant
Labourer, Person with Disability). A table in the Supplemental
material shows the grouping of categories to themes, and the
intersectional considerations within each theme.

Ethical considerations
To ensure the study addressed ethical considerations, all
participants were provided with a package of food ra-
tions, and all were offered ongoing psychosocial support
with counselling through the non-profit organisations
we worked with. All participants were contacted within
3 weeks of completion of the interview to ask if further
psychosocial or other support was required. Several par-
ticipating families were referred for further support with
food rations. All participants gave informed consent. To
elicit consent from study participants with mental health
problems which impacted their capacity for consent, or
those with cognitive disability, we took written consent
from their primary caregiver as well as the participants.
We conducted face to face interviews in a separate

room or space to ensure privacy. To maximise privacy
for telephone interviews for people living in small
one-roomed houses, we suggested participants sit on
a roof, or outside away from other household mem-
bers, and held interviews at a time of day chosen by
participants where this was possible. The study was
approved by the Emmanuel Hospital Association

Institutional Ethics Committee in April 2020 and
assigned protocol number 229.

Findings
Findings of this study are summarised under the meta-
themes and realms where they were evident in Table 3.

Six themes related to mental distress during the COVID
crisis
The mental health impacts experienced by participants
in this study are summarised under six themes.

Overwhelmed and bewildered
Participants described the pandemic as overwhelming
and novel, describing many unknowns. People with
lower literacy (slum residents and people with cognitive
and physical disabilities), and women heads of house-
holds (without mobile phones) narrated that they had
repeatedly requested neighbours or relatives to explain
news updates and new rulings in simple terms, as well as
seeking instructions for control measures they should
follow (for example how to go about life in lockdown).
Participants with multiple social disadvantages described
limited their ability to respond appropriately and left
them feeling incapable with this new threat. F or ex-
ample, a widow who was not literate stated ‘I am just a
woman and not educated so I how can I know what to
do? I know nothing about this new situation.’
Participants described fear about widespread systems

failure, lack of leadership, failing health systems and also
described the capricious and unpredictable aspects of
the crisis such as the wild cattle in Jaunpur block of
Tehri Garwhal, who had gained boldness with reduced
traffic to destroy many villagers’ crops. The pervasive-
ness and unprecedented impacts of COVID-19 was de-
scribed as eclipsing all other difficulties and diseases as
described below:

This is a very dangerous disease. I have never heard
about it in my life and now we have forgotten about
all other diseases. We can only recall corona now. ()
Now there are no more diseases like dengue, mal-
aria. There used to be so many diseases in summer,
but now we have only this one disease and all the

Table 3 An overview of key themes of the study and the realms where they occurred

Mental distress and coping level Mental distress linked to COVID19 Coping with COVID19

Intra-personal Overwhelmed and bewildered Finding sense and meaning

Stuck locally, connected globally Looking for positive ways forward

Distressed and despairing Innovating with new practices

Interpersonal relationships Feeling socially isolated Seeking psychosocial support by connecting with others

Social and environmental Intersecting disadvantage Supporting others individually and collectively

Othering, discounting and discriminating Engaging with the natural world
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other fevers have vanished.
M, 42, Carer of person with disability

Stuck locally, connected globally
The experience of the pandemic was simultaneously
very local and very global. Participants described re-
strictions in due to stay-at-home orders requiring them
to be geographically based in their small house, urban
settlement or village for many weeks, meaning they
were physically more constrained than ever before. At
the same time, participants described seeing more glo-
bal media than ever before, and also described know-
ledge via relatives, of far-off places such as the
overflowing hospitals and increasing rates of COVID-
19 in Mumbai. Yet the scarcity of local cases of COVID
led to rural participants describing COVID-19 asalmost
fictional, as illustrated below:

(When I heard about corona virus) I thought what
can actually happen to us out here? We don’t feel
like much would happen as we live in a remote
place but we heard about it happening in the plains,
like from my brother who is stuck down there.
F, 37y, Widow and carer of person with disability

Distressed and despairing
Increased fear, anxiety and mental distress due to the re-
peated lockdowns was a feature for all participants.
Mental distress about future food security was promin-
ent for those with high material poverty and their narra-
tives focused on the need for essentials rations and the
future for their children. This led to a sense of impend-
ing doom as illustrated below:

I was really tensed and scared, every time I was
thinking about what we would eat next and how is
this all actually happening. I also was thinking that
the world would end soon, and the only question
was where we would die. At home or in the jungle.
F, 37y, Carer of person with disability

Mental distress was added to for people with psycho-
social disability, as well as those with chronic conditions
like hypertension as they were running out of medicines
and not able to access medicines or attend health services
due to lack of public transport in lockdown. They didn’t
know how this would affect their pre-existing health prob-
lems. Fear of COVID-19 infection was a greater concern
for those in informal urban settlements especially for
those with family members in distant cities, as well as
those with least education and few knowledge resources
in their households (e.g. illiterate widows).

Feeling socially isolated
The reduced social contact required by the lockdown was
difficult, particularly for women heads of households, who
described their usual forms of coping was to visit family
and friends nearby. Some felt that using a phone was a
substitute for social meetings while others felt it was not,
or they did not have funds to pay for calls, and most de-
scribed increased feelings of isolation. Participants from
low-quality housing areas of Dehradun also described the
negative social outcomes for children not being able to go
outside and play and that there were increases in argu-
ments and unhappiness for the whole family, particularly
in the crowded single room households .

It doesn’t feel good to keep ourselves at home only.
We cannot roam around at all as it might lead to
infections and this situation has apne paraye sab
door ho rakhe hain (kept us from our own folks).
F, 55y, person with disability

Intersecting disadvantage
Greater impacts on food security and despair were de-
scribed by participants with intersectional disadvantage,
than those with a single disadvantage. The role of loss of
income for people working as daily-wage labourers was
most prominent among people in informal urban settle-
ments as well as rural residents with disabilities and
without land. Parents described concerns about their
children’s studies especially if they didn’t have a smart
phone and described feeling further disadvantage if they
couldn’t access schoolwork like children who were doing
‘classes by Whats app’. Illiterate women participants also
underlined their lack of access to information about
COVID For some women with multiple forms of disad-
vantage, the lockdown meant there was almost nothing
to eat. One widowed, illiterate OBC woman with a child
with a disability described:

We are eating a lot of fried rice cakes and drinking
tea but we are also hungry ( ) In the lockdown I went
to the market and I had a single rupee, and there I
found a man from our village. He was buying things
from a shop. I asked him to help me with Rs200 and
I purchased and took some more items on credit.
F, 28y, Widow and carer of person with disability

Othering, discounting, discriminating
There were frequent references to ‘others’ referring to
people possibly with COVID-19 infection, returning mi-
grants, labourers from ‘outside ‘(such as Kashmir). In-
creased othering and negative judgement towards other
religious groups was evident , with participants in Deh-
radun (with equal numbers of Muslim and Hindu) allud-
ing to the risk of infection from a religiously linked
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group who had a cluster of infections early in the Indian
COVID epidemic. As well as descriptions of increased
mistrust and negative judgement towards people from
the ‘other’ religious group. A woman describes this:

People from the Muslim community are all not fol-
lowing the rules ( ) and there is a change in our rela-
tions since COVID ( ). Earlier the women in the
neighbourhood used to say ‘tum meri dharam ki
behen ho’ (that you are my sister in faith) but now
they are ready to run bulldozers over our homes.
They threaten us over everything, and they are full
of hatred.
F, 41y, PPSD

Within households, people with greater autonomy dis-
counted the impacts for other family members. For ex-
ample, male participants described how the crisis
affected them the most, seeming to discount affects on
family members who were women or disabled. A father
of a child with disability illustrates this below:

(My wife and grandmother) do not feel much about
COVID as they stay at home and don’t have much
to do with these things (referring to COVID and na-
tional news). They are just busy with their work and
for them it is all the same, they eat food and work in
the fields. ( ) But I am affected as I am the one in
this house who goes out.
M, 31y, Carer of person with disability

Six themes related to coping with the COVID crisis
Our findings identified six key strategies for coping and
resilience occurred in the intra-personal, interpersonal
and wider realms.

Making sense and meaning
Participants described ways they found meaning in the
COVID-19 crisis. Firstly, through the practices and beliefs
of their religion where some described solace in knowing
all events are in the hands of Uparwala (the One Above)
or described following more frequent devotional practices.
Secondly, participants described that the COVID crisis as
more bearable than a singular family crisis as it affected
rich and poor alike, finding a sense of camaraderie with all
of humanity impacted by this global pandemic. For ex-
ample, a wheelchair user described how years back, he
and his family had found forms of income despite his
spinal injury which reassured them that they could also
navigate the emerging stresses of the COVID crisis.

“Just as we got through hardship after my back injury
before, we will get through again. And in current pan-
demic all are suffering: this fight is not alone and

others out there also going through the same thing.”
M,40y, person with disability

Thirdly, participants described reassurance in closely
complying with guidelines on handwashing and social
distancing. Control measures for some were talismanic
and rigid as a young man illustrates:

(To cope with our fear) I put on a mask, and wear
gloves and maintain social distancing. My mother
gets scared and says we should not venture out of
the house. I tell her that we should maintain two
metres distance between each other instead of one.
My father is staying home and also my brother and
even wear their masks inside our house. Even while
serving food we wear gloves, ( ) take our food and
each sit in different corners of the room.”
F, 20y, PPSD

Looking for positive ways forward
Actions for self-care, positive thinking and finding bene-
fits emerged as key strategies to adapt positively. For ex-
ample, people described choosing not to watch negative
or anxiety provoking news channels or choosing not to
dwell on the difficult times as described below.

These things [referring to financial hardship] keep
playing on my mind but I distract myself otherwise
it will affect me more. If we keep thinking about it, it
will affect me and my family. It’s better to not think
too much, it will not change anything.
M, 48y, PPSD

Participants described the value of finding benefits from
the lockdown, such as greater time to play games with
children, a new healthy habit (like a fitness programme)
and more family time together. Participants even valued
self-care practices over finances, for example a woman
who continued with her newspaper subscription, al-
though they didn’t even have tealeaves at home:

“Every day I try to find something hopeful in the
paper about the end of this lockdown situation ( )
Then my neighbours also read the same newspaper,
and although my kids ask me to stop wasting money
( ), I tell them we can afford it.”
F, 42y, PPSD

Seeking psychosocial support by connecting with near and
far
Central in coping was communication with family and
friends, with nearly all participants described increased
frequency of contact and longer conversations More
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than one participant described that ‘I would have died
without my phone”. as quoted below:

If there were no mobile phones then only God knows
how people would have kept themselves going and
entertained too. And those away from their homes in
these times would have died by now from missing
their own people (Agar kisi ko mummy ya papa ki
yaad aati toh vo toh sir patak patak ke hi mar jata)
F, 18y, PPSD

Supporting others individually and collectively
A key coping strategy was helping others, with partici-
pants describing spending more time than usual with
family members in need, like an older person or child
with disability, as well as helping neighbours as de-
scribed by a widow in the quote below:

“There is a lady who lives far away. She is alone. I
keep sending her food. We also send ration to her.
She is just like our grandmother. We want her to be
well. Others in her neighbourhood also help her, they
give her cooked meal, and it’s the least we can do for
her right now”.
F, 27y, Widow

Participants also described how they had taken collective
action, for example, in one rural village, residents set up
a roster to provide cooked meals to a migrant labourer
from Kashmir who was marooned in their village. Rural
participants described how in their village they had
agreed to all contribute to travel for city workers to help
them return to their rural homes and had also collabora-
tively agreed on where to house them and how to ensure
they followed quarantine with a supply of food.

Engaging with the natural world
Renewing connection to natural resources was a key
strategy used by participants who described natural re-
sources such as pollution-free blue skies as well as time
in fields as making their minds lighter (‘mannhalke ho
jatehai’). This engagement was context specific so that
in Dehradun settlements, participants described children
finding solace with pet fledgling birds while adults
looked out from their rooftop at dawn or dusk. Those in
rural areas described spending more time in the fields
and with their pastoral animals as a widow described
below:

(To get peace of mind my children) are going out to
work in the fields and others are going to the jungle.
When you take oats grazing you don’t remember
that corona is happening.
F, 27y, Widow

Innovating with new practices
Participants described starting new hobbies such as aint-
ing or writing poetry and working harder than usual to
distract themselves from their anxieties. One young
woman described that she and her other Class 12 friends
had decided together that each year all of society should
go into lockdown for a month for mental and physical
wellbeing.

Discussion
To the best of our knowledge, this is the first study using
primary data that has qualitatively examined mental dis-
tress and coping responses to COVID-19 in South Asia
with an intersectional lens. The impacts of COVID-19
on mental distress align with quantitative studies that
also show that there are far-reaching mental health con-
sequences such as reduced sense of control, social isola-
tion, increased social 'othering' and discrimination. [1, 2,
42]. While this study recognises the systematic effects of
intersectional social disadvantage, we also recognise that
responses to stress are mediated at the individual level
where stress is primarily experienced when demands ex-
ceed resources (the ability to cope with and mediate
stress) as proposed by Folkman’s transactional model of
stress and coping [43]. Thus, the interpretation of a
stressful event by an individual can be more important
than the perceived dimensions of the event itself. Some
participants in this study were significantly impacted by
loss of income and reduced food security due to the
COVID-19 crisis (linked to their place of residence, dis-
ability, gender or educational status) yet did not consider
their internal resources and hope overwhelmed, and thus
employed coping strategies described. Other participants
appeared to have adequate resources such as food, social
capital and shelter, yet experienced despair. The contri-
bution of the transactional theory of stress and coping
can thus be evident at an individual level where all par-
ticipants were actively engaged in a circular process of
primary appraisal, cognitive and behavioural coping ef-
forts, adaptation and re-appraisal, and at the same time,
our findings show that intersectional identity and sys-
tematic disadvantage also interacts at multiple locations
of the process of balancing coping and stress .
Compounding disadvantage related to intersectional

identity such as low literacy, female gender, disability,
landlessness, dwelling in poor urban housing areas and
widowhood led to increased and significant mental dis-
tress for most participants. Our findings suggest people
already disadvantaged by their social identity and struc-
tural exclusions are more likely to experience further so-
cial exclusion, greater health needs, reduced access to
care and ultimately, worse outcomes in the COVID-19
crisis [7, 32, 44], which has acted as an inequality ampli-
fier [16, 27, 45]. Women in our study particularly
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reported bewilderment and low knowledge about
COVID-19, and other intersectional studies of disasters
have shown that women are more likely than men to be
disadvantaged due to their reduced access to the pro-
tective attributes such as literacy, education, paid em-
ployment and political decision-making which are
critical resilience factors in disaster [4, 15]. People in in-
formal urban settlements with already limited access to
resources can experience extortionate costs to access
water or toilets and are often not represented by formal
or informal governance structures [27]. Research that
does not seek to include and represent the perspectives
of those with compounded disadvantage, fuels inequal-
ities in policy [16, 27, 45]. Current reporting of COVID-
19 in India focuses on the demographics of age and state,
with almost no publicly available COVID-19 data disaggre-
gated by social determinants such as disability, religion,
caste and rurality (personal communication with others
researching disparities in India). This study joins the call by
others for research and data that uses an intersectional lens
and disaggregated data in order to address the social in-
equities at the intersection of poverty, disability, caste and
religious discrimination and gender [7, 12, 23, 45, 46] and
further calls for increased attention to the assets and re-
sources employed by individuals [43] and communities to
cope and be resilient in adversity such as the COVID-19
crisis [47].
This study additionally underlines the importance of

qualitative research methods which can provide greater
depth and nuance in findings that acknowledge the com-
plexities of life-course adversity and coping during infec-
tious disease outbreaks [16, 48] and thus guide
development of context-relevant responses. Our findings
demonstrate that people use creative psychosocial prac-
tices to mitigate the mental distress caused by COVID-
19, a finding shared by a similar study after the Asian
tsunami in 2004 which documented coping strategies
such as finding meaning, benefit finding, the benefits of
religious belief and practice and community cohesion
and support [49] and supported by transactional theory
of coping and stress [43]. Interventions can build on
practices by individuals or communities such as nature-
based coping strategies such as engaging with animals and
or community gardens [50]; can support thinking posi-
tively by practices of gratitude and benefit finding [18],
and religious leaders (already identified as a community
resource), who offer psychosocial support with their con-
gregations. Currently these potentially supportive re-
sources are not identified or implemented partly because
we do not have systems for identifying, representing and
supporting these approaches in communities [44, 48, 49].
Increased ‘othering’ and discrimination (by other reli-

gious groups or towards returning migrants) was ampli-
fied by fake news and the storm of social media which

many studies have shown in the COVID-19 crisis [27, 42].
Our findings of reduced perceived social support and trust
in others is described in other infectious disease outbreaks
[27, 44, 51]. Stigma is tightly linked with exclusion and in-
justice, and is an independent health determinant [52].
The loss of trust between different community groups
risks increase in social isolation and loss of trust, both im-
portant protective attributes for psychological wellbeing
[49, 53]. Othering of health workers, people with COVID-
19 infection and migrants, and increases to pre-existing
prejudices related to caste, ethnicity and religion, which is
a significant feature of this pandemic [12, 16, 44]. Where
the individual possesses a number of these identities then
discrimination has been compounded during the pan-
demic. Public policy with specific strategies such as af-
firmative action, public education and suppression of fake
news and misinformation in order to increase social inclu-
sion is urgently needed.
Our study found people without a phone (nearly all

were women head of households) described greater
bewilderment, reduced awareness about how to man-
age mental distress and felt further disadvantaged as
their children couldn’t access educational resources
compared to those with access to media and a mobile
phone. Technology has been valuable for many during
COVID because of its’ applications which can enable
our social, educational and occupational lives to con-
tinue, and because it can facilitate social participation,
inclusion and mental health [44, 54–56]. Our findings
align with these other examples which underline the
importance of the mobile phone and other digital
technologies in coping with COVID-19 as a key struc-
tural support to mental health, communication, edu-
cation and access to information [54, 56]. While
India’s central government, through the Department
for the Empowerment of People with Disability, has
issued official notices to states to implement their ob-
ligations, there are ongoing issues of digital disparities
for people with disability such as the low accessibility
of the Aarogya Setu App for the visually and hearing
impaired. To increase information and promote well-
being in the face of a disaster, there is an urgent
need to increase access to digital technology for the
most disadvantaged groups. Mobile phone technology
will be increasingly important in India where there
were over 1000 million mobile users in 2019 [57]
however, interventions relying on mobile phone tech-
nology have limitations as the most vulnerable may
not have access to a smart-phone and adequate data
allowance, or a disaster may cut phone signals and
electricity supplies. Although, mobile phones can play
an important role in messaging and wellbeing, parallel
strategies to ensure those most disadvantaged have
access to information are also required.
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Participants with chronic conditions including psycho-
social disability could not access care or essential medi-
cines due to the COVID-19 crisis which underlines this
as an unfolding economic, social, humanitarian and
health disaster in which states are obliged to ensure the
protection and safety of people with disability [58, 59]
under Article 11 of the Convention on the Rights of Per-
sons with Disabilities (CRPD) and section 8 of the Rights
of Persons with Disabilities Act, 2016 (India) [60, 61].
The intersectional disadvantages for people with disabil-
ities in our study were evident in their reduced access to
social protection and welfare such as rations due to re-
duce mobility and public messaging. These barriers to
protective supports lead to further inequities in out-
comes [44]. To respond to the unfair and preventable in-
equalities in the COVID-19 crisis policy makers need to
use a public health framework to respond to COVID-19
in India [7] proposes that comprehensive Government
responses focus on the three areas of policy: social pro-
tection (with a focus on those most vulnerable), contin-
ued provision of essential health services and specific
responses control of the COVID-19 epidemic.
It is important to ensure access to care for those with

pre-existing health conditions particularly for disadvan-
taged groups who experience intersecting and additive
disadvantages, and this should include diverse and far-
thinking interventions such as supporting community
participation in governance of informal settlements [27],
ongoing provision of public transport (to access services)
as well as ensuring there are accessible and operating
health services [7, 32]. Further, accessible social protec-
tion through welfare systems that address the needs of
people with multiple and intersectional disadvantage [7]
is urgently required. In the longer term, use of participa-
tory and inclusive design to deliver equitable system re-
sponses in ‘peace’ time, increases the likelihood of
equitable policy and outcomes in a national and global
disaster [7, 15, 27].

Methodological considerations
There are limitations to this study: as data collectors
were women, male participants might have spoken less
freely; use of phone interviews for some may have also
reduced open communication As participants were iden-
tified as known clients to recognised non-profit health
organisations, they are likely to have had increased social
and knowledge resources available than others in the
wider community (meaning negative influences may be
greater and coping strategies more limited) than re-
ported here, and may also mean that responses were
coloured by social desirability bias. However, to mitigate
this we used formats and probing questions that encour-
aged open and honest responses and triangulated find-
ings with four team members of Herbertpur Christian

hospital working in the community who reviewed and
responded to findings in the light of their community-
based field work to increase the study’s credibility. Add-
itionally, three further strategies promote the trust-
worthiness of this study: transferability, dependability
and confirmability. We maximised transferability by pro-
viding in-depth contextual detail and believe many set-
tings in India would share characteristics of the study
site, whiledetailed descriptions of context, methods and
analysis enhanced dependability and confirmability.

Conclusions
Analysis of mental health experiences and coping strat-
egies of intersectionally disadvantaged groups in the
COVID-19 crisis underlines how far-reaching the crisis
is on all aspects of human life, and points to the import-
ance of including people with lived experience; and de-
signing and implementing equitable interventions that
build on existing community resources. Attention to so-
cial health determinants and the principles of universal
design in messaging, technology, social protection and
health services in the COVID-19 pandemic is requisite
to increase equity in outcomes for people already disad-
vantaged by the political economy of health.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12939-020-01345-7.

Additional file 1: Table 4. Framework analysis of categories
highlighting intersectional aspects of each theme identified, under the
meta-domains of Impacts of and Coping with the COVID-19 crisis.

Abbreviations
F: Female; M: Male; PPSD: Person with psychosocial disability; PWD: Person
with disability

Acknowledgments
We would like to thank Prerana Singh, Sharifan Singh and Raj Kumar for their
support in data collection as well as the community health projects of
Sampan, Samvedna (Landour community hospital) and Burans (Herbertpur
Christian Hospital) for their support to this project. We also thank participants
for their willingness to share their experiences with us during stressful days
of COVID lockdown in the hot summer of May 2020 and we thank the
Uttarakhand cluster as well as the Emmanuel Hospital Association for
ongoing support and engagement.

Disclosure statement
No potential conflict of interest was reported by the authors.

Authors’ contributions
KM and NG conceptualized the study, MR led data collection, KM
conceptualized and led writing and analysis of this manuscript supported by
MR and NG while SP supported literature review and contributed to serial
drafts of the study. All authors read and approved the final manuscript.

Funding
A small donation from the Uttarakhand cluster of the Community Global
Health network (Arukah) contributed to direct costs of this study, and the
Mariwala Health Initiative supported ten days of time for co-author MR.

Mathias et al. International Journal for Equity in Health          (2020) 19:224 Page 10 of 12

https://doi.org/10.1186/s12939-020-01345-7
https://doi.org/10.1186/s12939-020-01345-7


Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Ethics approval
This study was approved by the Emmanuel Hospital Association Institutional
Ethics Committee in April 2020 and assigned protocol number 229.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Burans, Herbertpur Christian Hospital, Attenbagh, Herbertpur, Uttarakhand,
India. 2Psychiatric Rehabilitation Department, NIMHANS, Bengaluru, India.
3Nossal Institute, University of Melbourne and Australia- India Institute,
Melbourne, Australia.

Received: 16 June 2020 Accepted: 7 December 2020

References
1. Grover S, Sahoo S, Mehra A, Avasthi A, Tripathi A, Subramanyan A, et al.

Psychological impact of COVID-19 lockdown: an online survey from India.
Indian J Psychiatry. 2020;62(4):354.

2. Kumar A, Nayar KR. COVID 19 and its mental health consequences. J Ment
Health. 2020:1–2.

3. Rajkumar RP. COVID-19 and mental health: a review of the existing
literature. Asian J Psychiatr. 2020;52:102066.

4. Herrman H. Promoting mental health and resilience after a disaster. J
Experimental Clin Med. 2012;4(2):82–7.

5. Ryan BJ, Coppola D, Canyon DV, Brickhouse M, Swienton R. COVID-19
community stabilization and sustainability framework: an integration of the
Maslow hierarchy of needs and social determinants of health. Disaster Med
Public Health Prep. 2020:1–7.

6. Peters DJ. Community susceptibility and resiliency to COVID-19 across
the rural-urban continuum in the United States. J Rural Health. 2020;
36(3):446–56.

7. Prasad V, Sri BS, Gaitonde R. Bridging a false dichotomy in the COVID-19
response: a public health approach to the ‘lockdown’ debate. BMJ Glob
Health. 2020;5(6):e002909.

8. Patel V. India’s tryst with Covid-19. The India forum; 2020.
9. Bhagat R, Reshmi R, Sahoo H, Roy AK, Govil D. The COVID-19, migration and

livelihood in India; 2020.
10. John Hopkins University. COVID-19 Coronavirus pandemic United States of

America,: John Hopkins University; 2020 Available from: https://www.
worldometers.info/coronavirus/#countries.

11. Torales J, O’Higgins M, Castaldelli-Maia JM, Ventriglio A. The outbreak of
COVID-19 coronavirus and its impact on global mental health. Int J Soc
Psychiatry. 2020;66(4):317–20 0020764020915212.

12. Ryan NE, El Ayadi AM. A call for a gender-responsive, intersectional
approach to address COVID-19. Glob Public Health. 2020;15:1–9.

13. Holmes EA, O'Connor RC, Perry VH, Tracey I, Wessely S, Arseneault L, et al.
Multidisciplinary research priorities for the COVID-19 pandemic: a call for
action for mental health science. Lancet Psychiatry. 2020;7(6):547–60.

14. Rashid SF, Aktar B, Farnaz N, Theobald S, Ali S, Alam W, et al. Fault-lines in
the public health approach to Covid-19: recognizing inequities and ground
realities of poor residents lives in the slums of Dhaka city, Bangladesh. 2020.

15. Hankivsky O, Kapilashrami A. Beyond sex and gender analysis: an
intersectional view of the COVID-19 pandemic outbreak and response:
Global Policy Institute, QMUL; 2020.

16. Kapilashrami A, Bhui K. Mental health and COVID-19: is the virus racist? Br J
Psychiatry. 2020;217(2):405–7. https://doi.org/10.1192/bjp.2020.93.

17. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, et al. Immediate psychological
responses and associated factors during the initial stage of the 2019
coronavirus disease (COVID-19) epidemic among the general population in
China. Int J Environ Res Public Health. 2020;17(5):1729.

18. Polizzi C, Lynn SJ, Perry A. Stress and coping in the time of Covid-19:
pathways to resilience and recovery. Clinical Neuropsychiatry. 2020;17(2):59–
62. https://doi.org/10.36131/CN2020020420.

19. Freitas-Jesus JV, Rodrigues L, Surita FG. The experience of women infected
by the COVID-19 during pregnancy in Brazil: a qualitative study protocol.
Reprod Health. 2020;17(1):1–7.

20. Giebel C, Cannon J, Hanna K, Butchard S, Eley R, Gaughan A, et al. Impact of
COVID-19 related social support service closures on people with dementia
and unpaid carers: a qualitative study. Aging Ment Health. 2020. https://doi.
org/10.1080/13607863.2020.1822292.

21. Brown S, Opitz M-C, Peebles AI, Sharpe H, Duffy F, Newman E. A qualitative
exploration of the impact of COVID-19 on individuals with eating disorders
in the UK. Appetite. 2020;156:104977.

22. Marbaniang I, Sangle S, Nimkar S, Zarekar K, Salvi S, Chavan A, et al. The
burden of anxiety among people living with HIV during the COVID-19
pandemic in Pune, India. BMC Public Health. 2020;20(1):1–9.

23. Kapilashrami A, Hankivsky O. Intersectionality and why it matters to global
health. Lancet. 2018;391(10140):2589–91.

24. Larson E, George A, Morgan R, Poteat T. 10 best resources on …
intersectionality with an emphasis on low- and middle-income countries.
Health Policy Plan. 2016;31(8):964–9.

25. Kermode M, Devine A, Chandra P, Dzuvichu B, Gilbert T, Herrman H. Some
peace of mind: assessing a pilot intervention to promote mental health
among widows of injecting drug users in north-East India. BMC Public
Health. 2008;8(1):294.

26. Chen M, Drèze J. Widows and health in rural North India. Econ Polit Wkly.
1992:WS81–92.

27. Van Belle S, Affun-Adegbulu C, Soors W, Srinivas PN, Hegel G, Van Damme
W, et al. COVID-19 and informal settlements: an urgent call to rethink urban
governance. Int J Equity Health. 2020;19(1):1–2.

28. Mathias K, Kermode M, Goicolea I, Seefeldt L, Shidaye R, San Sebastian M.
Social distance and community attitudes towards people with psycho-social
disabilities in Uttarakhand, India. Community Ment Health J. 2017. https://
doi.org/10.1007/s10597-017-0211-y.

29. Grills N, Singh L, Pant H, Varghese J, Murthy G, Hoq M, et al. Access to
services and barriers faced by people with disabilities: a quantitative survey.
Disability, CBR Inclusive Dev. 2017;28(2):23–44.

30. Mathias K, Pant H, Marella M, Singh L, Murthy G, Grills N. Multiple barriers to
participation for people with psychosocial disability in Dehradun district,
North India: a cross-sectional study. BMJ Open. 2018;8(2):e019443.

31. Hankivsky O. Women's health, men’s health, and gender and health:
implications of intersectionality. Soc Sci Med. 2012;74:1712–20.

32. Cash R, Patel V. Has COVID-19 subverted global health? Lancet. 2020;
395(10238):1687–8.

33. Gailits N, Mathias K, Nouvet E, Pillai P, Schwarz L. Women’s freedom of
movement and participation in psychosocial support groups: a qualitative
study in Northern India. BMC Public Health. 2019;19:725.

34. Bindi S. Grandir aujourd’hui en Himalaya indien. Des rituels au secours d’une
nouvelle adolescence (Growing up today in the Indian Himalayas: the rituals
that support a new adolescence). Ethnologie française. 2015;4:715–24.

35. Bindi S. Denouncing the lack of belief: forms of meta-reflexivity about
ritual failures in Garhwal. HAL - Cross-cutting South Asian Studies; 2016.
p. 116–44.

36. Government of India. Census of India 2011 New Delhi: Government of India;
2011. Contract No: 29 September 2014.

37. International Institute for Population Sciences. National Family Health
Survey, India Mumbai: International Institute for Population Sciences 2016
[Available from: http://rchiips.org/nfhs/districtfactsheet_NFHS-4.shtml.

38. Sagar R, Dandona R, Gururaj G, Dhaliwal R, Singh A, Ferrari A, et al. The
burden of mental disorders across the states of India: the global burden of
disease study 1990–2017. Lancet Psychiatry. 2020;7(2):148–61.

39. Mathias K, Kermode K, San Sebastian M, Korschorke M, Goicolea I. Under the
banyan tree - exclusion and inclusion of people with mental distress in rural
North India. BMC Public Health. 2015;15:446.

40. Ritchie J, Lewis J, Nicholls CM, Ormston R. Qualitative research practice: a
guide for social science students and researchers: sage; 2013.

41. Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework
method for the analysis of qualitative data in multi-disciplinary health
research. BMC Med Res Methodol. 2013;13(1):1–8.

42. Banerjee D, Vaishnav M, Sathyanarayana R, Raju MS, Dalal P, Javed A, et al.
Impact of the COVID-19 pandemic on psychosocial health and well-being

Mathias et al. International Journal for Equity in Health          (2020) 19:224 Page 11 of 12

https://www.worldometers.info/coronavirus/#countries
https://www.worldometers.info/coronavirus/#countries
https://doi.org/10.1192/bjp.2020.93
https://doi.org/10.36131/CN2020020420
https://doi.org/10.1080/13607863.2020.1822292
https://doi.org/10.1080/13607863.2020.1822292
https://doi.org/10.1007/s10597-017-0211-y
https://doi.org/10.1007/s10597-017-0211-y
http://rchiips.org/nfhs/districtfactsheet_NFHS-4.shtml


in South-Asian (World Psychiatric Association zone 16) countries: A
systematic and advocacy review from the Indian Psychiatric Society. Indian J
Psychiatr. 2020;62:S343–53.

43. Folkman S, Lazarus RS. Stress, appraisal, and coping. New York: Springer
Publishing Company; 1984.

44. Armitage R, Nellums LB. The COVID-19 response must be disability inclusive.
Lancet Public Health. 2020;5(5):e257.

45. Klassen S, Murphy S. Equity as both a means and an end: lessons for
resilient food systems from COVID-19. World Dev. 2020;136:105104.

46. Sonpimple R. Caste, COVID-19 and India’s disastrous coronavirus lockdown.
London: Huffington post; 2020.

47. Harkins C. Supporting community recovery and resilience in response to
the COVID-19 pandemic–a rapid review of evidence; 2020.

48. Mort M, Convery I, Baxter J, Bailey C. Psychosocial effects of the 2001 UK
foot and mouth disease epidemic in a rural population: qualitative diary
based study. BMJ. 2005;331(7527):1234.

49. Rajkumar AP, Premkumar TS, Tharyan P. Coping with the Asian tsunami:
perspectives from Tamil Nadu, India on the determinants of resilience in the
face of adversity. Soc Sci Med. 2008;67(5):844–53.

50. Sandifer PA, Walker AH. Enhancing disaster resilience by reducing stress-
associated health impacts. Front Public Health. 2018;6:373.

51. Ko C, Yen C, Yen J, Yang M. Psychosocial impact among the public of the
severe acute respiratory syndrome epidemic in Taiwan. Psychiatry Clin
Neurosci. 2006;60(4):397–403.

52. Wright N, Stickley T. Concepts of social inclusion, exclusion and mental
health: a review of the international literature. J Psychiatr Ment Health Nurs.
2013;20(1):71–81.

53. Sayce L. Social inclusion and mental health psych. Bulletin. 2001;25:121–3.
54. Torous J, Myrick KJ, Rauseo-Ricupero N, Firth J. Digital mental health and

COVID-19: using technology today to accelerate the curve on access and
quality tomorrow. JMIR mental health. 2020;7(3):e18848.

55. Londhe BR, Radhakrishnan S, Divekar BR. Socio-economic impact of mobile
phones on the bottom of pyramid population- a pilot study. Proc Econ
Finance. 2014;11:620–5.

56. Garfin DR. Technology as a coping tool during the coronavirus disease 2019
(COVID-19) pandemic: implications and recommendations. Stress Health.
2020;36(4):555–9.

57. Telecom regulatory authority of India. India’s active mobile users reached
1,026.37 million. New Delhi: Telecom regulatory authority of India; 2019.

58. Spurway K, Griffiths T. Disability-inclusive disaster risk reduction: Vulnerability
and resilience discourses, policies and practices: Disability in the Global
South: Springer; 2016. p. 469–82.

59. Courtenay K, Perera B. COVID-19 and people with intellectual disability:
impacts of a pandemic. Ir J Psychol Med. 2020;37:1–21.

60. United Nations. United nations conventions on the rights of persons with
disabilities. Geneva: United Nations; 200.

61. Government of India. Persons with Disabilities (Equal Opportunities,
Protection of Rights and Full Participation) Act, 1995 1995.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Mathias et al. International Journal for Equity in Health          (2020) 19:224 Page 12 of 12


	Abstract
	Background
	Methods
	Findings
	Conclusions

	Introduction
	Methods
	Conceptual framework
	Setting
	Data collection and formats
	Participants
	Data analysis
	Ethical considerations

	Findings
	Six themes related to mental distress during the COVID crisis
	Overwhelmed and bewildered
	Stuck locally, connected globally
	Distressed and despairing
	Feeling socially isolated
	Intersecting disadvantage
	Othering, discounting, discriminating

	Six themes related to coping with the COVID crisis
	Making sense and meaning
	Looking for positive ways forward
	Seeking psychosocial support by connecting with near and far
	Supporting others individually and collectively
	Engaging with the natural world
	Innovating with new practices 


	Discussion
	Methodological considerations

	Conclusions
	Supplementary Information
	Abbreviations
	Acknowledgments
	Disclosure statement
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

