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Background
Natural remission from common mental disorders (CMDs), in the
absence of intervention, varies greatly. The situation in India is
unknown.

Aims
This study examined individual, village and primary health centre
(PHC)-level determinants for remission across two rural
communities in north and south India and reports natural
remission rates.

Method
Using pre-intervention trial data from 44 PHCs in Andhra Pradesh
and Haryana, adults≥18 years were screened for CMDs. Screen-
positive people (Patient Health Questionnaire-9 Item (PHQ9) or
Generalised Anxiety Disorder-7 Item (GAD7) score ≥10, or a
score ≥2 on the self-harm PHQ9 question) were re-screened
after 5–7 months (mean). Remission was defined <5 scores on
both PHQ9 and GAD7 and <2 score on self-harm. Multilevel
Poisson regression models with random effects at individual,
village and PHC levels were developed for each state to identify
factors associated with remission. Time to re-screening was
included as offset in regression models.

Results
Of 100 013 people in Andhra Pradesh and 69 807 people in

Haryana, 2.4% and 7.1%, respectively, were screen positive. At
re-screening, remission rate in Andhra Pradesh was 82.3% (95%
CI 77.5–87.4%) and 59.4% (95% CI 55.7–63.3%) in Haryana. Being
female, increasing age and higher baseline depression and
anxiety scores were associated with lower remission rates. None
of the considered village- and PHC-level factors were found to be
associated with remission rate, after adjusting for individual-level
factors.

Conclusion
Natural remission for CMDs vary greatly in two Indian states
and are associated with complex, multilevel factors. Further
research is recommended to better understand natural
remission.
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Mental illness, behavioural disorders and self-harm account for
about 8.5% of all disability adjusted life-years (DALYs) worldwide.1

The World Mental Health Report outlines the seriousness of the
issue, the gaps in knowledge and available resources to manage
mental disorders.2 The National Mental Health Survey estimated
that about 10% of adult Indians suffer from depression, anxiety and
substance use disorders in their lifetime, and 150 million need
treatment.3 The Global Burden of Disease Study estimated that in
India close to 200 million people were affected by a mental
disorder.4

Natural remission in depression

Natural remission from depression is conceptualised as a below-
threshold score on a standardised symptom severity measure or a
rescinded diagnosis in untreated cases of depression.5 The natural
remission rate for major depression over 3, 6 and 12 months in
primary care settings is 23%, 32% and 53%, respectively.5 However,
the above review included data only from high-income countries.
Given the prevalence of depression and anxiety and their impact on
the individual, community and health system globally, it is
important to generate data from low- and middle-income countries
(LMICs) too, to get more generalisable estimates. Given the large
number of individuals affected globally with depression6 it is
important to know rates for natural remission, especially from
LMICs where the treatment gap is huge, there are few trained

mental health professionals and no data on natural remission for
common conditions like depression exists.7 Globally, understand-
ing about the factors that affect natural remission are lacking. Policy
makers and service providers can use such information to allocate
the limited mental health resources more efficiently.

Different study designs can provide data about natural
remission for depression and anxiety5: cohort studies of other
health conditions where depression is identified but is not treated as
part of the protocol; prospective cohort studies where depression
and treatment outcomes are tracked prospectively over time; and
randomised controlled trials with a waitlisted control arm (or a
control arm where no intervention is provided) that receives
treatment after a waiting period, thus allowing natural remission to
occur. However, no design can ethically prevent individuals seeking
care outside the protocol.

SMART Mental Health

The Systematic Medical Appraisal, Referral and Treatment
(SMART) Mental Health Project is a cluster randomised controlled
trial in which primary health centres (PHCs) receive a multifaceted
digital health intervention to reduce depression among individuals
at high risk of these conditions. PHCs under the control arm receive
usual care. Eligible adults in the communities were initially
screened to identify those at risk of depression and suicide. This
took time to get the desired sample size and COVID-19 also led to
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stoppages. The initial screen-positive individuals were re-screened
before randomisation to identify the final high-risk cohort to be
included in the trial. This created a quasi-prospective cohort with
two assessment points and provided an opportunity to understand
variation in remission rates across PHCs, over time.

This paper reports the natural remission rates observed in our
study across two rural communities in north and south India, and
identifies individual-, village- and PHC-level determinants for
remission.

Method

The SMART Mental Health Project was conducted across two
states in India (Andhra Pradesh and Haryana). It includes 44
clusters (each cluster being one PHC and two to five villages
serviced by that PHC) in West Godavari district (Andhra Pradesh)
and Palwal and Faridabad districts (Haryana).8 Initial geographic
mapping helped locate the PHCs (located within 60 km radius of
our field offices in each district, and catering to rural populations).
Since the study cohort was part of a larger trial, while selecting the
villages it was ensured that the villages belonging to different PHC
clusters were sufficiently separated from each other geographically
so that chance of subsequent contamination was minimal.
Administrative maps and local field staff with a good knowledge
about the area helped us to select the villages and used their
knowledge about common meeting places in the community where
people could interact, such as health facilities and local markets, as
some parameters to judge chances of contamination. This was
followed by our research staff physically visiting each of the PHCs.
During the visits to the PHCs the research staff apprised the PHC
doctors and accredited social health activists (ASHAs) of the study,
and informed them that permission had already been sought from
the state and district health departments, which helped in getting
their unanimous support. Among identified villages, the specific
villages serviced by each PHC to be included in the study were
randomly selected, to get a total population of about 6300 per
cluster. After an initial population census (which was done by our
field staff), a list of all adults (≥18 years) in the selected villages was
identified. This list was shared with the ASHAs. ASHAs are lay
village health workers and were trained by the research team to
screen for depression and increased suicide risk using the Patient
Health Questionnaire-9 Item (PHQ9) and Generalised Anxiety
Disorder-7 Item (GAD7) questionnaire. ASHAs visited each
household and interviewed every eligible adult in each household
who consented to the screening. Screening in Andhra Pradesh
started on 9 December 2019 and ended on 13 September 2020,
while in Haryana screening commenced on 15 July 2019 and
concluded on 13 January 2020. A study among women in primary
care using the PHQ-9 to screen for depression reported a positive
predictive value of 73.4% (95% CI, 62.4–84.4%) and negative
predictive value of 93.9% (95% CI, 90.2–97.6%) at a cut-off value of
≥9 scored by health workers.9 A meta-analysis to examine the
accuracy of the PHQ-9 for screening depression was reported
assuming prevalence values of 5–25% at a cut-off score of ≥10, in
which positive predictive values ranged from 22% to 69% and
negative predictive values ranged from 88% to 99%.10 Both these
tools are validated in India and have been used by us in our earlier
research.11 People scoring ≥10 on either the PHQ9 or GAD7
questionnaire and/or scoring ≥2 on the self-harm-related question
in the PHQ9 were considered as ‘screen positive’ for depression or
increased suicide as per study criteria. Since anxiety and depression
often occur as comorbid conditions and are difficult to consider
separately, we included both conditions in our assessment of those
at high risk of depression. Screening took place for between 6 and 9

months and was delayed by the first wave of COVID-19 that
affected India during March–June 2020. Subsequently, all ‘screened
positive’ individuals were re-screened using the same tools to
identify the final cohort of high-risk individuals to be included in
the trial. Re-screening in Andhra Pradesh commenced on
7 September 2020 and concluded on 5 October 2020, and in
Haryana re-screening started on 18 February 2020 and ended on 13
March 2020. The study is approved by the George Institute for
Global Health, New Delhi, India (Ref. no. 009/2018) and the All
India Institute of Medical Sciences, New Delhi, India (Ref. no. IEC-
315/01.06.2018) institutional ethics committees, which covers both
the Andhra Pradesh and Haryana sites. The study received approval
from the Health Ministry’s Screening Committee (HMSC), the
Indian Council of Medical Research (ICMR) and the Ministry of
Health, Andhra Pradesh and Haryana state governments. Written
informed consent was obtained from all study participants by
ASHAs before screening and re-screening, and a participant
information sheet (PIS) was explained and provided to study
participants. In addition, data on background characteristics of
participants were collected as part of the study; data on village
socioeconomic and demographic status were collated from
administrative sources12,13; and data on PHC-level factors, such
as availability of healthcare resources and types of healthcare
services (including mental health services), were collected from
each PHC.14

Remission was defined as a composite score where the PHQ9
and GAD7 scores were both<5 and the self-harm-related score was
<2.8 For both the PHQ9 and GAD7 questionnaire, scores below 5
are considered clinically as not being depressed or anxious,
respectively.15–17

The key covariates are outlined under Box 1. They were as
follows.

(a) Individual level: age, gender, PHQ9 and GAD7 scores at
baseline.

(b) Village level: social development index (SDI) comprising
four indices – the Work Participation Index, Human
Capital Index, Health and Housing Index and Transport
and Telecommunication Index – was generated based on
earlier research.18

(c) PHC level: three composite variables were developed –
available infrastructure, available mental health services and
available other services.

Statistical analysis

For the PHC-level composite variables – available infrastructure
(eight questions), available mental health services (two questions)
and available other services (11 questions) – mean scores were
derived by summing up responses of these indicator (yes/no),
respectively, and then dividing these by the number of questions.
Descriptive analyses were performed for all variables using mean,
median, standard deviation, quartiles and range for continuous
variables and counts and frequencies for categorical variables.

Multilevel Poisson regression models were fit separately for
Andhra Pradesh and Haryana with the binary remission variable
(yes/no) as the outcome. The time between screening and re-
screening was used to defined exposure, using log(exposure) as an
offset in the Poisson regression. First, univariable regressions were
fit to examine associations between proposed factors and remission.
Second, multivariable regressions were fit to test the independent
effect of each factor after adjusting for other factors. In the
multivariable model, some variables were dropped because of
model convergence issues. The models included as fixed effects the
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following: (a) individual-level variables – gender (male/female), age
in years, anxiety and depression scores at screening; (b) village-level
variables – population density, percentage of population belonging
to a Scheduled Caste, percentage of population belonging to a
Scheduled Tribe (only for Andhra Pradesh), village-level social
development indices; and (c) PHC-level variables, which included
availability of mental health services, availability of other services
and PHC infrastructure. The variables age, anxiety and depression
scores at screening, population density of village, percentage of
Scheduled Caste and Scheduled Tribe (who are specific marginal-
ised population groups identified by the Constitution of India),
village-level indices, PHC infrastructure score and availability of
services were entered as continuous variables and a linear
relationship with outcome was assumed. All multilevel models
included village- and PHC-level random effects. Incidence rate
ratios indicated measures of association between remission and the
studied factors and were presented along with 95% confidence
intervals. As a measure of heterogeneity, the median rate ratio
(MRR) was calculated.19 The magnitude of between-PHC and

between-village variation in remission rates can be assessed by
comparing the PHC-level and village-level MRRs with the
incidence rate ratios for the individual-, village- and PHC-level
characteristics.

Results

Initial screening involved 100 013 people in Andhra Pradesh and
69 807 people in Haryana. In Andhra Pradesh, 117 567 people were
approached for screening and 17 554 (14.9%) screenings were not
completed. In Haryana, 77 000 were approached and 7193 (9.3%)
screenings were not completed. The reasons for attrition were
death, chronic physical and mental illness, seasonal migration,
relocated residence and refusal. In Andhra Pradesh and Haryana,
2426 (2.4%) and 4949 (7.1%) screened positive, respectively.
At re-screening some individuals were lost to follow-up for multiple
reasons (Fig. 1). In Andhra Pradesh the number lost was 207
(females 60.4%, mean age 49.5 years (s.d.= 15.3)), and in Haryana

Box 1 Description of variables

(a)    Individual level. Age (continuous variable), gender (male/female), PHQ9 and GAD7 scores at baseline (continuous variable), time 
        elapsed (in days) between screening and rescreening (continuous variable).

(b)    Village level. Social Development Index (SDI) comprising four indices – Work Participation Index, Human Capital Index, Health and 
        Housing Index and Transport and Telecommunication Index – were generated based on earlier research.

(i)

(ii)

(iii)

(iv)

(v)

Work Participation Index included percentage of male main worker to total male population, percentage of female main worker 
to total female population, percentage of male agricultural labourers to total male workers, percentage of female agricultural
labourers to total female workers, percentage of male cultivators to total male workers, percentage of female cultivators to total 
female workers, percentage of male other workers to total male workers, percentage of female other workers to total female
workers, percentage of male household industry workers to total male workers, percentage of female household industry workers
to total female workers, percentage of male marginal workers to total male population and percentage of female marginal workers

Human Capital Index included mean household size, literacy rate of male person, literacy rate of female person, sex ratio of 0:6,
age group, sex ratio of all age groups, number of government schools and colleges and percentage of households using 
banking services. 

Health and Housing Index included percentage of households using electricity, percentage of households with a bathroom facility, 
percentage of households with closed drainage, percentage of households using LPG, percentage of households with drinking 
water, percentage of households with cemented floor materials, percentage of households with concrete roof materials, 
percentage of households with good condition of residence, percentage of households with tap water, percentage of households 
with two or more rooms, percentage of owned census houses to total houses, percentage of households with a latrine facility, 
percentage of households with burnt brick used for wall materials and the number with health facilities.

Transport and Telecommunication Index included percentage of households with a telephone/mobile phone, percentage of 
households with a radio, transistor, etc., percentage of households with a bicycle, percentage of households with a scooter,
moped, etc., and percentage of households with a television.

Additional variables included population density of each village (dichotomised at less than/greater than median population 
density/km2 for the set of villages included within each state), proportion of Schedule Caste (SC) population in each village and 
proportion of Schedule Tribe (ST) population in each village, which were analysed as continuous variables.

(c)   PHC level. Three composite variables were developed: available infrastructure, available mental health services and available other 
       services. Each of these had multiple questions with a dichotomous response scored as Yes/No. The scores were added and mean 
       scores generated for each composite variable by PHC.

(i) Available infrastructure included number of medical officers currently available (continuous variable 0 = none, 1 = 1, 2 = greater 
than 1), number of nurses/midwives (staff nurses) currently available (continuous variable 0 = none, 1 = 1, 2 = greater than 1),
routine urine, stool and blood tests, designated government building available, located at an easily accessible area, separate
wards for males and females, operation theatre available, electric line in all parts (2 = in all parts/1 = in some parts/0 = none).
Higher score indicates better infrastructure. 

(ii) Available mental health services included facilities or training for mental health services (for service providers), medications for 
depression/anxiety disorders (for service users).  

(iii) Available other services included emergency services, in-patient services, primary management of cases of poisoning/snake, 
insect or scorpion bite, primary management of burns, facility for normal delivery available, management of children suffering 
from diarrhoea, disease surveillance and control of epidemics, national health programmes including HIV/AIDS control programme, 
monitoring and supervision of activities of sub-centres, monitoring of national health programmes, Constitution of Rogi Kalyan 
Samiti.

LPG, liquefied petroleum gas; PHC, primary health centre.
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it was 541 (females 59.1%, mean age 42.1 years (s.d.= 18.5)).
Eventually, 2219 (91.5%) individuals in Andhra Pradesh and 4408
(89.1%) in Haryana were re-screened and 863 (38.9 %) and 2537
(53.5%), in Andhra Pradesh and Haryana, respectively, were ‘re-
screen positive’. At re-screening, the remission rate in Andhra
Pradesh was 82.3% (95% CI 77.5–87.4%) and that in Haryana was
59.4% (95% CI 55.7–63.3%). Fig. 2 shows the remission rates per
100 person-years across the PHCs in the two states.

All subsequent analyses were limited to the population who
were available for both screening and re-screening. Table 1 provides
descriptive statistics of individual-, village- and PHC-level data.
Among individual characteristics, women were about two-thirds of
the population in both states. Of the high-risk individuals, in
Andhra Pradesh and Haryana, 35.1% and 24.5% had scores of
≥2 on the self-harm/suicide question, respectively. The median
time between screening and re-screening in Andhra Pradesh was
203 days and in Haryana it was 131 days. Among village-level
variables, Haryana had a higher population density than Andhra
Pradesh. Haryana does not have any officially identified Scheduled
Tribe populations. The median scores were slightly higher in
Andhra Pradesh for the Health and Housing Index and Work and
Participation Index compared to Haryana. Among PHC-level
variables, compared to Andhra Pradesh, PHCs in Haryana had
slightly higher mean scores on mental health services, but lower
mean scores on PHC infrastructures and availability of other
primary healthcare services. Of those who were re-screen positive,
only 75/863 (8.7%) in Andhra Pradesh and 41/2537 (1.6%) in
Haryana had sought treatment for their mental health problem in
the period between screening and re-screening.

Table 2 presents results from univariable Poisson regression
models. Three individual-level factors in Andhra Pradesh – being
female, higher mean scores for depression (on the PHQ9) and
higher mean scores for anxiety (on the GAD7 questionnaire) –were
found to be associated with lower remission rates. For Haryana, in
addition to the above three factors, increasing age was also
associated with reduced remission rate. Among village-level factors,
increasing proportion of Scheduled Tribe population was associ-
ated with greater remission in Andhra Pradesh, and increasing
Health and Housing Index score was associated with increased
remission rates in Haryana. None of the PHC-level factors were
significant in either state.

Table 3 presents results from multivariable Poisson regression
models. Because of convergence issues, the village-level indices were
combined into a common development index by summing over the
different indicators of development, and it was used as a covariate
in the regression. Of the three PHC-level factors, only availability

of mental health services could be used. The PHC-level variables –
infrastructure and availability of services other than mental
health – were dropped as we faced convergence issues upon
including them. Also, in the univariable analyses, these were not
found to be associated with remission rate. The individual factors
that were found to be significantly associated with remission rate
continued to be significant in the multivariable regression. None of
the considered village- and PHC-level factors were found to be
associated with remission rate.

The MRRs presented in Supplementary Table 1 suggest that
there exist substantial contextual effect and heterogeneity in
remission rates across PHCs and villages. The MRRs from the full
model were higher in magnitude, varying between 1.27 and 1.98,
than the incidence rate ratios for the individual-level factors that
were found to be significantly associated with remission rate,
suggesting that substantial heterogeneity remained even after
adjusting for several factors.

Discussion

This study of over 100 000 people screened for depression and
anxiety in two Indian states found a large variation in remission
rates for people identified at high risk of common mental disorders
(CMDs). Remission rates and inter-PHC variation was greater in
Andhra Pradesh than in Haryana. Although follow-up time to re-
screening varied greatly, this was not associated with a variation in
remission rates in either state. Andhra Pradesh and Haryana are not
only in two distinct geographical locations, but also they have
different cultures, languages and health systems. Several individual-
and village-level factors, but not PHC-levels factors, were associated
with remission rates. Globally, this study is unique because of the
systematic approach taken to assess remission rates using a large
sample size from two geographically distinct regions. The findings
suggest that caution should be exercised when attempting to
quantify global estimates of remission rates as they may fail to
capture substantial regional and individual variation. Given the
exploratory nature of this study we recommend further study of
these associations be explored in more detail using appropriate
study designs.

When compared with Haryana, Andhra Pradesh had higher
median scores for the Health and Housing Index and Work and
Participation Index but lower scores for the Human Capital Index
and Transport and Telecommunication Index. Given the number
of individual variables in each composite index and the marginal
differences in median scores when comparing each site-specific

Andhra Pradesh Haryana

Screened (N = 100 013) Screened (N = 69 807)

Screen positive
2426 (2.4%)

Screen positive
4949 (7.1%)

Rescreened (N = 2219, 91.5%) Rescreened (N = 4408, 89.1%)

Lost to follow-up = 207 (8.5%).
Death, chronic illness, Covid-19,
seasonal migration, relocated,
refused, technical error

Lost to follow-up = 541 (10.9%).
Death, chronic illness, seasonal 
migration, relocated, marriage, 
refused, technical error

Fig. 1 Screening and re-screening samples in Andhra Pradesh and Haryana.
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score, it is difficult to comment on the implications of these
differences. Overall, West Godavari in Andhra Pradesh is more
affluent than Faridabad and Palwal districts in Haryana. Being a
predominantly fertile area with both farming and pisciculture in
abundance, villagers in West Godavari tend to have greater
employment opportunities. However, the districts in Haryana
included in this study were closer to larger towns and cities,
including the national capital of New Delhi, hence, transportation
and telecommunication infrastructure are markedly better than in
West Godavari.

Multilevel analyses were conducted for each state with random
effects accounting for differences in remission rates between
villages and PHCs. MRRs from the full model measuring
heterogeneity in remission rates after adjusting for individual
characteristics, proportion of marginalised population in village,
village-level development and mental health services availability in
the PHC suggest that variation exists in remission rates. In terms of
mental health services in the two regions, PHCs in Andhra Pradesh
had higher scores in infrastructure and availability of general

services but had lower scores on available mental health services
compared with Haryana. Mental health care is integrated with
primary care to varying degrees in the two states – the District
Mental Health Programme (DMHP) has been recently imple-
mented in Andhra Pradesh, but in Haryana the programme has not
been substantively implemented to date. Conversely, antidepressant
medication was present in a greater proportion of PHCs surveyed
by us in Haryana compared with those in Andhra Pradesh. This
complex mix of service availability and mental health programme
support may partially explain why there were no clear PHC-level
associations observed in this study. However, it could simply be the
case that remission occurs somewhat independently of PHC service
provision. Again, further research is warranted to understand the
association, if any, between service provision and remission rates in
more detail.

At the village level, a positive association was noted with
Scheduled Tribe communities in the univariable regression.
However, it was no longer significant when other variables were
adjusted for. Being a more closed community based on similar
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Fig. 2 Remission rates in primary health centres in Andhra Pradesh and Haryana.
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cultural identities, there may be stronger social support systems that
may explain the higher remission rates. However, this was only
applicable in Andhra Pradesh, as Haryana has no designated
Scheduled Tribe communities. There is limited research on mental
health of Scheduled Tribe communities in India, and to the best of
our knowledge, no data are available that explore social capital
within Scheduled Tribe communities and how that affects mental
health.20 Future research needs to explore these associations.
A positive association with the Health and Housing Index was also
noted in Haryana in the univariable regression. In the multivariable
regression, a positive association between the village-level develop-
ment index and remission rate was found in Haryana but it was not
significant.

At the individual level in Andhra Pradesh, being female and
having higher mean scores for depression and anxiety were
associated with lower remission rates. In Haryana, being female,
having higher mean scores for depression and anxiety and older age
were associated with lower remission rates. A recent systematic
review observed that there were no data that provided sociodemo-
graphic or other correlated factors associated with natural
remission.21 It found that over a 12-week period, natural remission
for depression was observed for 12.5% of the pooled sample.
However, others have found it to be 23% over the same period.5

Whiteford et al5 reported lower remission for older adults
compared with younger adults, similar to the overall trend in
Haryana in this study. This could be explained by the presence of
comorbid psychiatric and medical conditions that reduce remission
in old age.22 Current treatments for depression often focus on
emotional symptoms and not the physical and anxiety symptoms.
However, the physical and anxiety symptoms of depression can be
more pronounced than the emotional symptoms of depression
among women.23 Anxiety and physical symptoms of depression
tend to be worse in women23 and could explain the lower remission
among females. Lower remission among those with more severe
depression, in this study, has also been reported earlier.5 This is
understandable, as individuals with more severe depression are
more likely to have additional stressors and may have fewer coping
strategies. Better living conditions have been reported by other
researchers to be associated with higher remission rates.24 Women
suffer more from depression than men and some biological and
psychosocial risk factors have been suggested for such differences
between genders, which may also affect remission rates.25 The
PRIME MD-1000 study26 also reported that women compared to
men tend to report poorer satisfaction with their health related to
depression, and this may also be a reason for longer duration of
self-reported depression among women.

Baxter et al7 reviewed more than 77 000 data sources and found
that remission data on any mental disorder is limited. Whatever
exists is from high-income countries, mainly from North America
and Western Europe. The reviewers identified only one good-
quality study from India focused on obsessive–compulsive disorder
among adolescents.27 The review identified a lack of consistent
definitions and standardised measures of mental disorders, lack of
national surveys using appropriate sampling strategies that support

Table 1 Baseline characteristics of study participants

Characteristic
Andhra Pradesh Haryana

N = 2219 N = 4408

Participants
Gender, n (%)

Female 1432 (64.53%) 2909 (65.99%)
Male 787 (35.47%) 1499 (34.01%)

Age (in years)
N 2219 4408
Mean (s.d.) 48.00 (14.57) 44.11 (15.73)
Median (IQI) 48 (37, 60) 43 (32, 55)
Min–max 18, 95 18, 102

Depression score (PHQ9)
N 2219 4408
Mean (s.d.) 11.85 (5.40) 11.33 (4.38)
Median (IQI) 12 (9, 15) 11 (9, 14)
Min–max 0, 27 0, 27

Anxiety score (GAD7)
N 2219 4408
Mean (s.d.) 9.47 (5.41) 9.57 (4.29)
Median (IQI) 10 (5, 13) 10 (7, 12)
Min–max 0, 21 0, 21

Villages
Density per sq km

N 65 68
Mean (s.d.) 0.78 (0.53) 0.74 (0.37)
Median (IQI) 0.67 (0.45, 0.89) 0.63 (0.50, 0.89)
Min–max 0.25, 3.21 0.28, 2.07

% Scheduled Caste population
N 65 68
Mean (s.d.) 19.69 (13.26) 19.38 (9.68)
Median (IQI) 17.58 (9.62, 27.70) 17.66 (12.26, 27.13)
Min–max 0.49, 55.39 0.00, 51.09

% Scheduled Tribe population
N 65
Mean (s.d.) 0.94 (2.01)
Median (IQI) 0.43 (0.26, 0.74)
Min–max 0.00, 15.63

Human Capital Index
N 65 68
Mean (s.d.) 0.44 (0.10) 0.46 (0.05)
Median (IQI) 0.42 (0.37, 0.48) 0.47 (0.42, 0.50)
Min–max 0.29, 0.70 0.31, 0.55

Health and Housing Index
N 65 68
Mean (s.d.) 0.55 (0.05) 0.47 (0.08)
Median (IQI) 0.55 (0.51, 0.58) 0.47 (0.42, 0.53)
Min–max 0.45, 0.64 0.29, 0.64

Transport and Telecom Index
N 65 68
Mean (s.d.) 0.37 (0.03) 0.42 (0.10)
Median (IQI) 0.37 (0.35, 0.39) 0.42 (0.37, 0.49)
Min–max 0.30, 0.47 0.17, 0.63

Work Participation Index
N 65 68
Mean (s.d.) 0.15 (0.03) 0.11 (0.03)
Median (IQI) 0.14 (0.13, 0.15) 0.10 (0.08, 0.12)
Min–max 0.10, 0.27 0.06, 0.21

PHCs
Mental health services

N 22 22
Mean (s.d.) 0.34 (0.24) 0.50 (0.46)
Median (IQI) 0.50 (0.00, 0.50) 0.50 (0.00, 1.00)
Min–max 0.00, 0.50 0.00, 1.00

Infrastructure
N 22 22
Mean (s.d.) 0.93 (0.07) 0.89 (0.21)
Median (IQI) 0.94 (0.88, 1.00) 0.88 (0.78, 1.00)
Min–max 0.75, 1.00 0.50, 1.25

Other health services
N 22 22
Mean (s.d.) 0.95 (0.06) 0.78 (0.18)

(Continued)

Table 1 (Continued )

Characteristic
Andhra Pradesh Haryana

N = 2219 N = 4408

Median (IQI) 0.95 (0.91, 1.00) 0.73 (0.64, 0.98)

Min–max 0.82, 1.00 0.36, 1.00

PHQ9, Patient Health Questionnaire-9 Item; GAD7, Generalised Anxiety Disorder-7 Item;
PHCs, primary health centres; IQI, interquartile interval (difference between third and
first quartile).
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generalisation and absence of high-quality longitudinal data,
especially from LMICs, as key reasons for limited knowledge
globally on this topic.

A strength of our study was the use of uniform definitions of
depression and remission using standardised tools and a systematic
approach to data collection. Screening and re-screening across both
sites were done by ASHAs and, in most cases, an individual was
assessed by the same ASHA. We used standard operating
procedures while training ASHAs across both sites and ensured
that they achieved high competency scores post-training. Study
limitations include the following: first, the screening and re-
screening process was affected by the COVID-19 pandemic, which
itself had large health and socioeconomic effects and this could have
influenced mental health outcomes.28 However, the overall
remission rate was similar to the 3- and 6-month remission rates
we have reported in previous pre-pandemic research with similar
follow-up time periods.5 Second, we lack comprehensive data on
mental health service use by those who went into remission,
although we expect that only a minority of re-screened individuals
would have sought care given the lack of services available in both
regions. Third, the administrative data used for developing the
village-level composite indices were from 2011 census data, and this
could influence the inferences. Fourth, individual-level socioeco-
nomic variables, such as Scheduled Caste/Scheduled Tribe, poverty,

debt, unemployment or financial shocks/strain, family conflict,
alcohol use, COVID-19 infection and other health conditions, were
not collected or included in the analysis, and this could lead to
residual confounding. Finally, the PHQ9 and GAD7 questionnaire
are screening tools and other questionnaires can be used for
diagnosis. However, we used the PHQ9 and GAD7 questionnaire
here as they were linked to the electronic decision support system
used in the larger trial,8 and primary care doctors were trained to
use the mhGAP,29 which is based on ICD-10 criteria,30 to clinically
diagnose patients.

This large study provides detailed data from a large sample in
two Indian regions and highlights the highly variable nature of
remission and its potential influence by a multitude of factors that
vary across regions, villages and individuals. Research needs to be
directed towards understanding these associations in more detail. It
also has implications for intervention research and highlights the
importance of re-screening individuals to better quantify remission
rates before commencement of an intervention. Policy makers
should be aware of the implications of village- and PHC-level
indicators on individuals’ health and incorporate appropriate
health monitoring systems to capture mental health outcomes
routinely to generate more robust population estimates. Such data
can then facilitate a more comprehensive health system response to
provide care for people with depression and anxiety.

Table 2 Incidence rate ratios (IRRs) from multilevel Poisson regression models – univariable analyses

Characteristic

Andhra Pradesh Haryana

N IRR 95% CI p-value N IRR 95% CI p-value

Gender 2219 4408
F — — — —

M 1.19 1.05, 1.35 0.008 1.22 1.07, 1.39 0.003
Age (in years) 2219 1.00 1.00, 1.00 0.8 4408 0.99 0.98, 0.99 <0.001
Baseline depression score 2219 0.99 0.97, 1.00 0.013 4408 0.97 0.96, 0.99 <0.001
Baseline anxiety score 2219 0.98 0.97, 0.99 0.004 4408 0.96 0.95, 0.98 <0.001
Density per sq km 2219 0.84 0.63, 1.12 0.2 4408 1.55 0.80, 3.01 0.2
% Scheduled Caste population 2219 0.99 0.98, 1.01 0.3 4408 1.02 1.00, 1.05 0.081
% Scheduled Tribe population 2219 1.07 1.01, 1.14 0.026
Human Capital Index 2219 0.20 0.04, 0.97 0.045 4408 4.25 0.03, 696 0.6
Health and Housing Index 2219 0.16 0.01, 2.77 0.2 4408 41.9 1.25, 1,405 0.037
Transport and Telecom Index 2219 1.46 0.03, 67.2 0.8 4408 12.0 0.69, 209 0.088
Work Participation Index 2219 0.22 0.00, 73.9 0.6 4408 0.04 0.00, 118 0.4
Mental health services 2219 1.28 0.50, 3.29 0.6 4408 0.63 0.28, 1.42 0.3
Infrastructure 2219 1.48 0.07, 29.8 0.8 4408 2.60 0.42, 16.1 0.3

Other health services 2219 0.06 0.00, 1.93 0.11 4408 4.10 0.54, 31.4 0.2

IRR, incidence rate ratio.

Table 3 Multilevel Poisson regression – multivariable analysis

Characteristic

Andhra Pradesh Haryana

IRR 95% CI p-value IRR 95% CI p-value

Gender
F — — — —

M 1.21 1.07, 1.38 0.003 1.21 1.06, 1.38 0.004
Age (in years) 1.00 0.99, 1.00 0.6 0.99 0.98, 0.99 <0.001
Baseline depression score 0.99 0.98, 1.00 0.044 0.98 0.97, 1.00 0.033
Baseline anxiety score 0.99 0.97, 1.00 0.017 0.97 0.95, 0.98 <0.001
% Scheduled Caste population 1.0 0.98, 1.01 0.4 1.02 1.00, 1.05 0.075
% Scheduled Tribe population 1.05 0.99, 1.12 0.10
Village Development Index 0.43 0.14, 1.31 0.14 2.77 0.78, 9.84 0.12

Mental health services 1.24 0.47, 3.23 0.7 0.61 0.29, 1.30 0.2

IRR, incidence rate ratio.
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