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ABSTRACT

Background: Psychiatric morbidities often
go unnoticed in medically ill patients. It is
essential to screen patients with medical
morbidity so that they can be referred

to psychiatrists for early interventions

in general hospitals in India. There is a
potential lacuna in terms of the availability
of a scale that can aptly identify psychiatric
symptoms in medically ill patients beyond
depression or anxiety, especially in low-
resource settings like India.

Aim: The aim was to detect psychiatric
morbidity in medically ill patients in India.

Methodology: Items were generated using
deductive and inductive approaches. Item-
Content Validity Index (I-CVI) and Scale-
Content Validity Index/Universal Agreement
(S-CVI/UA) were computed by involving
eight subject matter specialists. The tool
was circulated to 3g7 medically ill patients
for computing The exploratory factor
analysis (EFA). Domain-wise reliability using
Cronbach’s alpha was calculated for six
factors. The concurrent criterion validity of
the Hospital Mental Health Screen (HMHS)

tool was calculated by the receiver operating
curve (ROC) against the gold standard of
any psychiatric morbidity diagnosed by two
psychiatrists in 3g7 medically ill patients.
We used IBM SPSS version 23.

Results: Initially, 34 items were generated. At
the I-CVI threshold of 79%, seven items were
discarded. The S-CVI/UA of the scale was 85.1%.
The Kaiser-Meier-Olkin Measure of Sampling
Adequacy (KMO MSA) was found to be 0.g16.
At a factor loading threshold of 0.4 and an
eigenvalue above 1,a six-factor structure was
extracted using principal component analysis
and varimax rotation. Domain-wise reliability
was computed, which was between 0.657 and
0.840.The final tool consisted of 27 Likert items
(o =never to 4 =always). Using the ROC curve
atthe1g.5 threshold, g1.4% of the positive
outcomes were correctly classified and 9.5%

of the adverse outcomes were expected to be
incorrectly identified by the HMHS screening
tool.

Conclusion: HMHS is a valid and reliable
tool with good screening properties,
designed especially for the Indian setting.
This scale can assist in identifying
psychiatric morbidity in medically ill

patients in low-resource settings. There is
further scope for performing confirmatory
factor analysis (CFA) to reinforce the factor
structure of HMHS.

Keywords: Validity, reliability, factor
analysis, psychiatric morbidity, medical
morbidity, India, screening tool

Key Messages

« Psychiatric morbidities often go unno-
ticed in medically ill patients due to the
non-availability of a standard screening
tool in low-resource settings like India.
The Hospital Mental Health Screen
(HMHS) is avalid and reliable tool with
good screening properties that can
identify psychiatric symptoms beyond
depression or anxiety.
« The HMHS can be used as a screening
tool in India’s primary healthcare and
general hospital settings.

Identifying mental health issues among

medically ill patients is gaining at-
tention as the influence of psychiat-
ric disorders is widely recognized among
chronic medical conditions. The COVID-19
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pandemic fueled this. As per the 2022 report
of the World Health Organization (WHO)
on mental health, a steep rise of 25% in
mental morbidity for common conditions
such as depression and anxiety was ob-
served in the first year of the COVID-19 pan-
demic.' It also stated that mental disorder is
one of the most crucial contributors to years
lived with disability (YLDs) as worldwide it
is accountable for one in every six YLDs.> In
India, for early detection and treatment of
mental morbidity, the Government of India
(GOI)launched the National Mental Health
Programme (NMHP) in 1982 and the Dis-
trict Mental Health Programme (DMHP)
in 19963 Despite all the efforts to improve
mental health, the estimated burden in
India is still alarming, with 2,443 disabil-
ity-adjusted life years (DALYSs) per 10,000
population and a financial loss of approxi-
mately US$ 1.03 trillion.#

Psychiatric disorders are highly preva-
lent in patients with medical illnesses. In
psoriasis, for example, approximately one-
third of patients experience psychiatric
comorbidity, while the data also suggests
that it can be as high as 62%.5 Similarly, in
patients with respiratory illnesses, the psy-
chiatric morbidity can be as high as 58%,°
with panic and other anxiety disorders
being highly prevalent (34%).” Medically ill
persons who have comorbid mental con-
ditions showed a significantly decreased
overall physical and psychosocial quality
of life compared to persons without mental
disorders.® Data suggests that depres-
sion symptoms are prominent in cardiac
patients, especially when patients encoun-
ter acute cardiac events or cardiac surgery.
The situation gets worse when such con-
ditions get aggravated by mood disorders
in such hospitalized patients, leading to
premature deaths.® There is a scarcity of
assessment tools available for identify-
ing mental health issues in patients with
medical illnesses. The available tools such
as the General Hospital Questionnaire
(GHQ),° Patient Health Questionnaire
(PHQ),* and Hospital Anxiety Depression
Scale (HADS)> are suitable for screening
depressive and anxiety disorders and have
also been validated in non-Western popula-
tions, but they have limitations in terms of
not being able to screen other psychological
aspects routinely encountered by subjects
with medical illnesses such as apprehension
of illness, worries about cost of treatment,
overall distress, coping ability, and few

psychiatric disorders such as substance use,
obsessive compulsive disorder (OCD), and
psychosis. The available tools have done
reasonably well in screening depressive and
anxiety symptoms predominantly. On the
flip side, some are expensive and non-ac-
commodative due to cultural differences.
Therefore, the translation of these scales for
the Indian population has limitations.
Consultation liaison psychiatry (CLP)
in India has seen a developing platform
after refocusing mental health issues from
asylum psychiatry to general hospital psy-
chiatry. In this context, there is an extreme
need to develop an assessment tool to
detect psychiatric morbidity beyond
depression and anxiety symptoms in med-
ically ill patients in India. It is essential
here to understand that screening tools
for psychiatric morbidity in the general
population cannot be used for those
with medical illnesses, as these have items
that have common features of medical ill-
nesses, such as bodily symptoms, fatigue,
loss of concentration, and disturbance in
biological functions. The tool for screen-
ing psychiatric morbidity should not have
such items, as these would lead to falsely
enhanced scores.# Therefore, such a tool
could include the domains related to
stress, coping, depression, anxiety, spiritu-
ality, burden of treatment, psychosis, and
substance use and should also be applica-
ble in general hospitals and primary care.
Developing and validating such a tool in
India is a novel approach. It would reduce
the physician’s burden of identifying
mental health issues and referring them
to appropriate specialists if required. The
present study aims to fill this knowledge
and research gap to detect psychiatric mor-
bidity in medically ill patients in India.

Aim
The study aims to detect psychiatric mor-
bidity in medically ill patients in India.

Methodology
Ethical Approval

The institute’s ethics committee approved
the proposal for the present study
(HEC-LOP/2020/IMo0252). The partid-
pant information sheet (PIS) and informed
consent form (ICF) were designed in Hindi
and English. Participants who gave written
consent were recruited for the study.
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Data Collection Procedure
and Eligibility Criteria for
Participants

Data was collected between December
2020 and January 2022. Patients aged 18
years or older with established medical
diagnoses by a physician or specialist
were invited to participate in the study.
Patients requiring palliative care or those
with mental retardation were excluded.
Finally, 397 patients with varied medical
illnesses as diagnosed by physicians at
the hospital OPD consented to partici-
pate in the study. Two psychiatrists also
interacted with these 397 patients and
dichotomously classified the patients
into two categories, with or without the
presence of any psychiatric morbidities.

Steps Involved in Tool
Development and
Validation

For the development and validation of the
tool, numerous steps based on the stan-
dard practice were followed (Figure 1). The
steps are described in detail in the follow-
ing subsections.

Step 1: Item Generation

As part of the deductive approach, a
thorough literature review was con-
ducted by five psychiatrists. Existing
scales for detecting psychiatric illnesses
and psychological issues among med-
ically ill subjects were examined and
reviewed, including GHQ,s PHQ,"
and the NIMHANS screening tool*® for
detecting psychological distress. Fol-
lowing this, the required items were
selected cautiously with the addition of
crucial psychiatric disorder domains that
were commonly encountered, including
depression, anxiety, psychosis, hyperac-
tive state, OCD, substance use disorders,
adjustment disorders, distress, coping,
and perceived stress. Two experts (one
psychiatrist and one physician) proficient
in both Hindi and English performed
forward and backward translation of
the tool independently. A third expert
resolved the queries and mismatches in
the translations. Equivalence theory was
followed for the translational process.
Considering the intense involvement
of psychiatrists in the deductive approach
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FIGURE1.

Steps Followed for Developing and Validating HMHS.
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of the tool development process, we
included five medical specialists with
face-to-face interaction to get rich insights
from medical doctors. After this, an induc-
tive approach was followed by circulating
the tool to 20 medically ill patients to get
feedback from prospective scale users
through exhaustive in-depth interviews
with 20 prospective scale users (medically
ill patients), and the emerging themes
were considered. This feedback helped us
in fine-tuning the items.

Step 2: Content Validity by
Expert Evaluation

The tool was then circulated to three
experts (two psychiatrists and one
psychologist) for computing the Item
Content Validity Index (I-CVI) and
Scale Content Validity Index/ Universal
Agreement (S-CVI/UA) to strengthen the
scientific rationality further. The experts
wererequested torate eachiteminno face-
to-face interaction on a 1—4 Likert scale as

“1 = not relevant,” “2 = item needs

» «

revision,” “3 = relevant but needs minor
revision,” or “4 = very relevant.” For
each item, the I-CVI was calculated by
summing the number of experts scoring
3 or above for relevancy and dividing the
number by the total number of experts
who participated, that is, eight. Subse-
quently, the items with an I-CVI of less
than 79% were discarded. All items with
an I-CVI above 79% were considered
“appropriate.” Following this, the S-CV1/
UA was calculated. It was computed by
dividing the number of items by the I-CVI
of one with the total number of items.

Step 3: Exploratory Factor Analysis

The exploratory factor analysis (EFA)
was conducted to understand the latent
constructs. The scale was finalized after
experts circulated CVI to 397 medically
ill patients. The scale had items on a
5-point Likert scale (o = never, 1 = rarely,
2 = sometimes, 3 = mostly, 4 = always).
Bartlett’s test and the Kaiser-Meier—
Olkin Measure of Sampling Adequacy
(KMO MSA) were done to check whether
the data was suitable for factor analysis.
A scree plot was created, and factors were
described based on varimax rotation.
For better concurrences between physi-
cian diagnosis and self-report diagnosis,
the tool was designed to be self-rated,
as self-report tools are found to com-
plement physician understanding of
patient symptom description.”

Step 4: Reliability Using
Cronbach’s Alpha

The tool’s internal consistency was mea-
sured by calculating Cronbach’s a. The
item deletion method was used, and the
overall and domain-wise values were
computed.

Step 5: Concurrent Validity Using ROC

The concurrent criterion validity of the
HMHS screening tool was calculated
by the receiver operating curve (ROC)
against the gold standard, which in
the present study was the presence or
absence of any psychiatric morbidity as
diagnosed by two psychiatrists in 397
medically ill patients.

Statistical Analysis

Analysis was conducted using IBM SPSS
version 23. The respondents’ descriptive
statistics were calculated as the mean
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and standard deviation for continuous
variables and frequency and percentages
for categorical variables.

The KMO MSA was used to under-
stand the data’s suitability for factor
analysis. Principal component analysis
(PCA) was done with varimax rotation,
and a scree plot was generated. The
factor loading threshold was set at 0.40.
Reliability statistics were calculated
domain-wise and for the overall scale
with Cronbach’s a.

To understand the sensitivity and spec-
ificity of the HMHS screening tool, the
ROC was computed using SPSS 23. For
this purpose, the psychiatric diagnosis
was coded as a dichotomous (present/
absent) variable, and the score on the
HMHS scale was calculated as a continu-
ous variable. Each item on the scale was
scored between o and 4 (o for never to 4
for always). The final score was the sum-
mation of values for 27 items. Thus, the
range of the score was between o and 108.
The mean and SD for the scores were also
computed from the 397 responses. We
hypothesized that a lower score is predic-
tive of a negative outcome or absence of
psychiatric morbidity, and a high score is
predictive of a positive outcome or pres-
ence of psychiatric morbidity in medically
ill patients.

Results

The median age of the respondents was
42 years (IQR: 31-54 years). Sociodemo-
graphic details and general information
are outlined in Table 1.

TABLE1.

Step 1: Item Generation

Initially, 34 items were generated via a deduc-
tive approach involving a literature review
and an inductive approach involving circu-
lating the tool to 20 medically ill patients.
The 34 items were then given to eight experts
for computation of content validity.

Step 2: Content Validity by
Expert Evaluation

Seven items had I-CVIs below 79%. These
seven items were discarded as with
experts more than five, the I-CVI should
be greater than or equal to 79%. Thus,
after calculating the I-CVI, there were 27
items. The S-CVI/UA of the scale was cal-
culated for these 27 items. Out of the 27
items, 23 had an I-CVI of 1. By dividing 23
by 27, the S-CVI/UA of the scale was cal-
culated. It was above 80% (85.1%).

Step 3: Exploratory Factor
Analysis

After computing the content validity,
the 27 items were factor-analyzed. The
397 respondents rated these items on
a s-point Likert scale. The KMO MSA
was found to be 0.916. Bartlett’s test of
sphericity was significant with a value
of 0.000 (chi-square of 4246.690 and df
of 351), depicting that the data could be
factor-analyzed.

We used PCA with varimax rotation.
The factor loading threshold was set at
0.4. Six categories were identified based on
the eigenvalue above 1 and factor loading

Sociodemographic Details of the Respondents (N = 397).

Category Sub-category Frequency (%)
Gender Male 238 (59.9)
Female 159 (40.1)
Residence Rural 221 (55.7)
Urban 176 (44.3)
Psychiatric diagnosis Absent 222 (55.9)
Present 175 (44.1)
Ward Medicine 206 (51.9)
Surgery 146 (36.8)
Ophthalmology 20 (5)
Pulmonary medicine 12 (3)
ENT 10 (2.5)
Orthopedics 3 (0.8)
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of 0.40. A scree plot was also generated
(Figure 2). The factors explained 62.244%
of the variance. The distribution of items based
on the six factors is described in Table 2.

Step 4: Reliability Using
Cronbach’s Alpha

Factor-wise reliability was computed for
each category. The details of the same are
described in Table 3.

Reliability was found to be high
in factor one, which has seven items
(00.840), and in factor two, which has
five items (00.806). In factor three, which
has five items, and factor four, which
has three items, reliability is found to be
good, with values of 00.744 and 00.702,
respectively. It is in the moderately
acceptable range for factors five and six,
which have four and three items, with
values of 00.657 and 00.673, respectively.

Step 5: Concurrent Validity
Using ROC

The mean and SD score for the HMHS
scale on 27 items was 21.05 + 16.94. Psy-
chiatrists dichotomously categorized the
patients as medically ill patients with
the presence or absence of psychiatric
morbidity. The test variable for the ROC
curve was the HMHS score of 27 items,
and the psychiatric diagnosis given by
psychiatrists was set as the state variable.
The ROC curve was generated to under-
stand visually the trade-off between a
true positive rate (TPR) and one minus
false positive rate (FPR). At a threshold
score of 19.5, the sensitivity was found
to be 0.914. Thus, at a cut-off score of
19.5, 91.4% of the positive outcomes
are expected to be correctly classified
and identified by the HMHS screening
tool (true positive rate). The score of
(1 — specificity) was found to be 0.095 at
a threshold of 19.5, depicting that 9.5%
of the adverse outcomes are incorrectly
identified by the HMHS screening tool
(false positive rate). Figure 3 depicts the
ROC in detail.

The ROC curve is toward the top
extreme left, indicating the instrument
has good screening properties. Out of
397 patients who were medically ill, 181
had an HMHS score of more than 19.5.
Thus, based on HMHS, psychiatric mor-
bidity was present in 45.5% of medically
ill patients. Supplementary Table 4
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TABLE 2.

Distribution of Items (Original Hindi Items Translated Here for Readers) Under Six Factors After

Varimax Rotation.

Items F1 F2 F3 Fa Fg F6
37 o o srferspieT wRr e STl § TSR Saqnad g 0.760
T <A A A ST T Tt AT ol 0.665
# aprrcrerr <A o ST H SEa SaTeT Brerd/Aredt g, o e e wehanashdi| 0.650
ST i H A T @ A/ ) 0.643
3 ffe T & w2 0.614
 SATET W T AT T L Tehell/Ehell 1T 7T Y ST/t 0.535
3o e/t JitE W 81 <feh st i o e e 0.446
T3 <X & o Y ey Ao 4w st 0.743
H ST g/ AT FSRAT (GSHY) o @l ol ot sgd feiferd 2 0.730
T T H ST TS Il 2l 0.668
Y ofter Y afta 3 forg we ot 21 0.621
73 o foreft =heor 3 e wrarree e 0.507
# o Ueht =S8 ST S Gehd/ahd! & S RIS ST S el 0.833
T T 2 fof ST 3 JoHE TgHT =1ed 2 0.559
T2 gt S 2Tl 2 o S e W e T T St wehd/asdil 0.494
T T A foh B TS fers 2 0.445
T TSR SHTET o srga ST/ STafere Tege e 2, S 3 18 791 e e e 0.408
T TR/ 37T TR e Tarel o Tl 2 st & STt Forariiatt (STORT ST 1o Ofam 3T TTed Tt e T a1 Tt ). 0.788
ST/ 3 He § ST S hT T T THT 3 Fehdl/ @l 5| 0.746
ST T/ /37T T TaTelt o6 SEHTe T 1 3 Tl 2 91 R g 0.739
e <t o ST AT & 57 5 Uk Tel Fehal/aehd, ST fof s T gTer €T, S 9 @ 36 dre oie @ for 7 0.728
TS SO S H AT T ST B G AT TS S, ST IS T8 1 Hior +ft T 2l 0.483
F ST Sftar i TSt i et/ i i ¥ g by ad! 5l 0.468
3t forT foreft arsTe o ST oot T ergafd o Hed Il 2, T T 1 I €, ST Tl +ft ST e 2 0.420
31 STttt Tre 3 o A 2 ) 0.746
T ST H foT forelt e o T ST 21 0.456
R TR, AT, AT e Sfiee & sgd erers A 2l 0.428
FIGURE 2. TABLE 3.
Scree Plot. Cronbach’s Alpha for Each
Scree Plot Factor.
10 Number of | Cronbach’s
Category Items Alpha
Factor 7 0.840
] Factor 2 g 0.806
Factor3 g 0.744
3 6 Factor 4 3 0.702
g Factor 5 4 0.657
o o Factor 6 3 0.673
21 shows the area under the curve and
related information. The area under the
" curve was high, with a value of 0.966 and

o

T T T T T T T T T T T T T T T T T T T T T T T T
1.2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Component Number

a standard error of 0.009 (asymptotic
significance of 0.000). The 95% CI was
0.949-0.983. AUC was greater than o.9,
indicating that the HMHS is an excellent
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FIGURE 3.
ROC Curve.
ROC Curve
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test with desirable sensitivity and speci-
ficity (90.5%) characteristics and superior
discrimination.

If data on patients screened negative
for questions on depression but positive
for questions on suicidality is available,
we can look for findings.

Discussion

Our findings confirm that the HMHS is
a valid and reliable tool with 27 items. It
has good screening properties and is cus-
tomized for Indian settings. It is a unique
and novel scale that can assist in detect-
ing psychiatric morbidity in medically
ill patients. It can also be used in primary
healthcare and general hospital settings.
Being selfrated, this tool can facilitate the
work of busy physicians in timely identi-
fying psychiatric morbidity in medically
ill patients and referring them to befitting
psychiatrists. In a comparable study, a com-
puter-assisted semi-structured tool was
validated in India for comprehending psy-
chiatric morbidity in primary care settings.
That tool had good diagnostic properties
(sensitivity 1.00 and specificity 0.94) but

had the limitations of a small sample size
of 82.%

Furthermore, in the present study,
the I-CVI threshold was set at 0.79 and
S-CVI/UA at 80%, which ensured that the
instrument had an appropriate pool of
items."* In addition, EFA in the present
study was conducted on 397 participants
(approximately 14 for each item), which
suggests a good sample size for validation
as enumerated in numerous studies.?>
The reliability of items 1, 2, 3, and 4 was
suggestive of good internal consistency
(Cronbach’s o values were above 0.7);
however, for factors 5 and 6, it was in the
moderately acceptable range (Cronbach’s
o values were between 0.65 and 0.7).2

Various studies have been conducted
so far that have shown the importance of
assessing psychiatric morbidity in med-
ically ill patients. A recent study used an
application named GMHAT for the assess-
ment of depression and anxiety in diabetes
patients; though useful, it may not screen
for the other major psychiatric morbidities
as in HMHS. Further, HMHS is a screen-
ing tool that essentially excludes somatic
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symptoms (overlapping physical and
mental symptoms), enhancing its utility in
adults as well as adolescent populations.
There is an increasing trend in recogniz-
ing the co-occurrence of mental disorders
with chronic medical illnesses such as dia-
betes mellitus, cardio-metabolic diseases
etc.; therefore, for better integration of
physical and mental health in primary
healthcare, a new screening tool is going to
be helpful. A study conducted in the Neth-
erlands concluded that 45% of medically ill
patients whose illnesses were of a medical
or surgical nature had some form of psy-
chiatric disorders.> This was comparable
to our study, which showed around 45.5%.
Though several studies have highlighted
the importance of understanding psychi-
atric morbidity in medically ill patients,**
to the best of our knowledge and experi-
ence, this is a first-of-its-kind study in an
Indian setting, which was conducted on a
larger sample of patients. We attempted to
develop a valid and reliable scale that exhib-
ited good screening properties for screening
psychiatric morbidity even in a low-resource
setting. Furthermore, HMHS has a screener
for psychosis, which is an absolute require-
ment for general health and primary
health settings aligning with the model of
integrated healthcare. The HMHS, in our
view, supports the objectives of sustainable
development goals, which are about good
health and well-being and industry, inno-
vation, and infrastructure. A majority of
low- and middle-income countries would
have similar healthcare infrastructure and
a possibly higher prevalence of psychiatric
morbidities in medically ill patients. There-
fore, more research is expected on HMHS
for wider acceptability in addition to the
standard tools mentioned in the literature.

Limitations

The initial items generated should
ideally be twice the final scale; however,
our initial items were 34 and the final
items were 27. We could not perform a
CFA due to logistic constraints.

Conclusion

Keeping in view the prevailing psychiat-
ric commodities in medically ill patients,
it is essential to think of a customized
scale focusing mainly on screening psy-
chiatric disorders and timely referring
the patients to psychiatrists so that their
befitting treatment can be initiated.
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The HMHS can be used as a screening
tool in India’s primary healthcare and
general hospital settings, considering its
good screening properties and satisfactory
validity and reliability features. There is
also a potential scope for conducting CFA
so that the developed factor structure can
be further reinforced. The tool can also
be reintroduced in illiterate populations
through pictorial representations similar
to the community mental health educa-
tion and detection (CMED) tool.
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