
Page 1/29

Healthcare Utilization and Out-of-Pocket
Expenditures Associated with Depression in Adults:
A Cross-Sectional Analysis in Nepal
Selina Rajan 

London School of Hygiene and Tropical Medicine Population Studies Group
Sujit D Rathod 

London School of Hygiene and Tropical Medicine Department of Population Health
Nagendra P Luitel  (  luitelnp@gmail.com )

Transcultural Psychosocial Organization (TPO) Nepal https://orcid.org/0000-0002-8291-0205
Adrianna Murphy 

London School of Hygiene and Tropical Medicine Department of Population Health
Tessa Roberts 

London School of Hygiene and Tropical Medicine Department of Population Health
Mark JD Jordans 

King's College London

Research article

Keywords: Major Depressive Disorder, Nepal, Health Services, Hospitalization, Out-of-Pocket Expenditures

Posted Date: March 16th, 2020

DOI: https://doi.org/10.21203/rs.2.14587/v5

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

Version of Record: A version of this preprint was published at BMC Health Services Research on March
25th, 2020. See the published version at https://doi.org/10.1186/s12913-020-05094-9.

https://doi.org/10.21203/rs.2.14587/v5
mailto:luitelnp@gmail.com
https://orcid.org/0000-0002-8291-0205
https://doi.org/10.21203/rs.2.14587/v5
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12913-020-05094-9


Page 2/29

Abstract
Background: Despite attempts to improve universal health coverage (UHC) in low income countries like
Nepal, most healthcare utilization is still �nanced by out-of-pocket (OOP) payments, with detrimental
effects on the poorest and most in need. Evidence from high income countries shows that depression is
associated with increased healthcare utilization, which may lead to increased OOP expenditures, placing
greater stress on families. To inform policies for integrating mental healthcare into UHC in LMIC, we must
understand healthcare utilization and OOP expenditure patterns in people with depression. We examined
associations between symptoms of depression and frequency and type of healthcare utilization and OOP
expenditure among adults in Chitwan District, Nepal. Methods: We analysed data from a population-
based survey of 2040 adults in 2013, who completed the PHQ-9 screening tool for depression and
answered questions about healthcare utilization. We examined associations between increasing PHQ-9
score and healthcare utilization frequency and OOP expenditure using negative binomial regression. We
also compared utilization of speci�c outpatient service providers and their related costs among adults
with and without probable depression, determined by a PHQ-9 score of 10 or more. Results: We classi�ed
80 (3.6%) participants with probable depression, 70.9% of whom used some form of healthcare in the
past year compared to 43.9% of people without probable depression. Mean annual OOP healthcare
expenditures were $118 USD in people with probable depression, compared to $110 USD in people
without. With each unit increase in PHQ-9 score, there was a 14% increase in total healthcare visits (95%
CI 7%-22%, p<0.0001) and $9 USD increase in OOP expenditures (95% CI $2-$17; p<0.0001). People with
depression sought most healthcare from pharmacists (30.1%) but reported the greatest expenditure on
specialist doctors ($36 USD). Conclusions: In this population-based sample from Central Nepal, we
identi�ed dose-dependent increases in healthcare utilization and OOP expenditure with increasing PHQ-9
scores. Future studies should evaluate whether provision of mental health services as an integrated
component of UHC can improve overall health and reduce healthcare utilisation and expenditure, thereby
alleviating �nancial pressures on families.

Background
In an international pursuit to reduce global poverty and improve population health, the world’s
governments have committed, in the Sustainable Development Goals, to achieve universal health
coverage (UHC), including �nancial risk protection by 2030.1 A critical decision in the progressive
realisation of UHC is which health services to include in essential packages of care. There is evidence
that mental health interventions can be cost-effective2,3, and several prominent mental health advocates
have recommended their inclusion in UHC.4–7 Besides being a major contributor to the burden of
disability worldwide8, much of which falls on low- and middle-income countries (LMIC)9, there are also
strong economic arguments for the inclusion of basic mental health care in UHC. The global economic
burden of mental disorders comes to $2.5 trillion USD per year, projected to double by 2030, of which two
thirds arises from lost earnings and one third directly from healthcare expenditure2.
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To inform national policies for achieving UHC, and decisions around which interventions to prioritise in
low-resource settings, we need to understand patterns of healthcare utilization and out-of-pocket
payments (OOP). There is evidence from North America and Europe that healthcare expenditure is more
than twice as high in people with depression than those without10–14 suggesting that this group places a
disproportionate burden on health systems, whose needs are important to consider when planning UHC.
However, it is unknown whether this �nding is generalisable to other countries with vastly different health
systems. In LMIC, where healthcare is predominantly �nanced by OOP payments15, any increased
utilization can lead to impoverishment, itself a major risk factor for depression16, and can result in the
poorest individuals foregoing necessary care17. 

Nepal is a low-income fragile state, where prolonged con�ict, trauma and natural disasters have
contributed to a weakened health system in which 60% of total healthcare expenditure is privately funded,
of which 80% is OOP.18 The Nepalese government has made signi�cant efforts to improve UHC in the last
5 years, with social health insurance now available in 42 out of 77 of its districts.19 However, uptake
remains low, with only 6% of the population signing up to the scheme19, and specialist mental health
services remain unavailable for the majority of individuals with mental disorders.20 At present there is no
data from Nepal on healthcare utilization by people with depression, in order to inform policies around
including depression treatment care in UHC to address this group’s needs and reduce OOP spending.
While there is some evidence that OOP expenditures increase among older people with depression in
southern India,21 the available evidence from elsewhere in LMIC shows that community healthcare
utilization by people with depression varies considerably between countries.22

Recent evidence from the Programme for Improving Mental Health CarE (PRIME)23 demonstrates the
feasibility24,25 and effectiveness of integrating mental health services into primary healthcare settings in
Nepal, based on the WHO Mental Health Gap Action Programme (mhGAP).26  Modelled estimates
suggest that this kind of integration could be scaled-up nationally for an investment of $5.55 US dollars
per capita, spread over 7 years.27 The PRIME approach provides a potential model upon which to base
integrated services if mental health care were included in UHC. Understanding patterns of healthcare
utilization and OOP expenditure by people with depression can help us to predict the likely �nancial and
health service impacts of implementing this policy in Nepal.

In this secondary analysis of data from the PRIME study, we set out to examine associations between
increasing symptoms of depression and healthcare utilization and related OOP expenditure among adults
in one district in Central Nepal. In our de�nition of healthcare utilization, we included hospitalizations and
use of any outpatient healthcare services. These included both generalist and specialist doctors, mental
health specialists, pharmacists and providers of traditional and complementary medicine. Our secondary
objective was to compare utilization of different outpatient service providers among adults with and
without probable depression and to estimate the mean expenditure associated with each provider type. 

Methods
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Setting

This study was carried out in Chitwan district in central Nepal, where some mental health services were
already in existence at the time of study, as described previously.28,29 In previous studies, approximately
41% of people reported symptoms of depression in the north-western mountains,30 compared to 3% in
this sample from the central plains31, of whom only 8.1% accessed treatment.31 Despite Chitwan having
adopted the National Mental Health Policy in 1996, there were only 2 psychiatrists serving its population
of over half a million32 at the time of the study.

Sampling and participants  

The rationale, study design and data collection procedures for the PRIME study have been detailed
previously.31 Brie�y, the PRIME study included a population-based survey of adults in Chitwan District.
Using household and population data from Village Development Committees (VDCs; similar to
municipalities, with community participation in their administration) in Chitwan, the lead investigator
randomly selected houses from each VDC, where �eld workers enumerated the adults in the household
and a family member randomly selected 1 adult from a series of concealed papers for recruitment into
the study. Eligibility criteria included age of 18 years or over, residency in Chitwan, �uency in the Nepali
language and willingness and ability to provide informed consent. Between May and August 2013, 99%
of eligible adults provided informed consent and 2040 adults participated in the study.

All PRIME participants answered questions about demographic characteristics and received screening for
probable depression (described below) and alcohol-use disorder in Part 1 of a two-part survey. To
facilitate the analysis of secondary research questions without overburdening research staff and
participants, questions about household economic status, healthcare utilization and OOP expenditure
were included in Part 2 of the survey (also described below), which was limited to a sub-sample of 479
participants. This sub-sample included all participants reporting symptoms of depression (acute or
chronic) (213), alcohol-use disorder (78) or both (18) and a random 10% sample of remaining screen
negative participants (170) as shown in Additional File 1. The decision to include 10% of remaining
participants was based on an estimated 10% prevalence of alcohol use disorder or depression, thereby
enabling comparisons of equal numbers of screen positive and screen negative participants.  

The questionnaire was orally administered by a trained �eldworker in the Nepali language and responses
were collected on a questionnaire application, which was programmed onto an Android mobile device.  

Measures

Depression status

We screened participants for depression with the 9-item Patient Health Questionnaire (PHQ-9)33. The
PHQ-9 grades self-reported symptoms of depression in the previous 2 weeks and severity is determined
by increasing scores. We interpreted a score of 10 or more to re�ect probable depression, which in a
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Nepali validation study had a sensitivity of 0.94 and speci�city of 0.80.34 In this sample, the PHQ-9 had a
Cronbach’s alpha of 0.79.31

Household Economic Status

Household economic status was evaluated on the basis of household assets (such as water supply,
sanitation facilities, power supply, radios, televisions, mobile phones, cooking fuel, a separate kitchen and
type of �ooring) using an asset score, which was developed speci�cally for use in Nepal for the purposes
of this study and described further in Additional File 2. Employing the methods described by Vyas and
Kumaranayake35, we used principal component analysis to generate a relative wealth index from the
asset score, which we subsequently categorized into thirds to re�ect low, average and high wealth
categories.

Healthcare utilization

We assessed inpatient and outpatient healthcare utilization and OOP healthcare expenditure using a
version of the Client Socio-demographic and Service Receipt Inventory36, which has been adapted for use
in LMIC.37 To measure inpatient healthcare utilization, we asked participants to report the number of
times they had been admitted to hospital in the previous 12 months, if at all. We then asked participants
to report the number of times, if any, they had visited outpatient services for any health problem
(including but not exclusively for depression) over the previous 3 months including seven types of
healthcare providers: traditional healers, community workers, nurse/midwives, pharmacists, general
doctors, specialist doctors, and psychiatrists and other mental health workers. In order to make
comparisons between inpatient and outpatient healthcare utilization and to calculate an estimate of total
utilization, we standardized the number of visits in 3 months to re�ect annual outpatient healthcare
utilization as reported in similar analyses.10,17,38 We also recorded data on the presenting health
complaint.

Healthcare expenditure

For each inpatient hospital admission reported in the past 12 months, we asked participants to report all
individual payments for hospital fees, medicines, laboratory tests and other investigations (including
scans), and transportation incurred both personally and by friends and family. We used the sum of all
these payments to estimate the annual inpatient OOP expenditure. The inclusion of payments for
transportation to and from health facilities in the de�nition of OOP expenditures is consistent with other
OOP cost studies from LMIC.39

For each episode of outpatient healthcare utilization over 3 months, we also asked participants to report
all individual OOP payments for consultations with western biomedical practitioners or providers of
traditional and complementary medicine as well as return transportation. We also standardised these
payments to re�ect annual outpatient OOP expenditure. Finally, we summed the annual inpatient and
outpatient OOP expenditures to estimate the total annual OOP expenditure. We did not include
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opportunity costs or indirect costs such as lost productivity and all costs were de�ned from the user’s
perspective. All expenditures were reported in Nepali Rupees and converted to US dollars according to the
exchange rate at the end of data collection (1 USD:96.997 Nepali rupee on 02 Aug 2013). We observed
one implausible outlier for outpatient OOP expenditure and replaced it with the sample’s mean outpatient
OOP cost.

Statistical analysis

First, we report participants’ demographic40 characteristics, PHQ-9 scores, frequency of healthcare
utilization and mean OOP expenditures, strati�ed by depression screening status. Categorical measures
are summarised as proportions, as means and standard deviations and PHQ-9 scores and healthcare
utilization (whose distribution was skewed), as medians and interquartile ranges. We present mean
annual OOP expenditures, overall and by depression screening status, employing bootstrapping methods
with 1000 replications to estimate standard errors. This method enables estimation of mean expenditures
required for health budgeting41, whilst accounting for the skewed distribution typical of cost data42,43 and
has been used with survey data of this nature previously.44 One participant who had missing age was
imputed to 39.8 years, the mean value for the overall sample. Second, we assessed the relative changes
in annual inpatient, outpatient and total healthcare utilization (by number of visits) for each unit increase
in PHQ-9 score in all participants. Given the skew in the distribution of healthcare utilization, which
precluded use of linear regression, we used negative binomial regression. Third, we estimated the relative
changes in inpatient, outpatient and total OOP healthcare expenditure for each unit increase in PHQ-9
score using bootstrapped linear regression models. We adjusted for age, sex and relative wealth index in
all models. We used the relative wealth index as a proxy for household economic status and speci�cally
for access to basic necessities, which has been shown in Nepal to predict healthcare utilization.15 In
exploratory analyses, we also adjusted for education and occupation as potential confounders of the
association between depression and healthcare utilization but omitted these from the primary model to
avoid collinearity. We also checked for interactions between PHQ-9 score and relative wealth group.
Finally, we report utilization and mean OOP expenditures for each outpatient provider type, strati�ed by
probable depression status.

For each step, survey-adjusted methods were used to account for the complex sampling design and
sampling probability weights.45 Data were analysed using Stata version 14.2.40 Ethical approval was
obtained from the Nepal Health Research Council (Kathmandu, Nepal), the World Health Organization
(Geneva, Switzerland) and the London School of Hygiene and Tropical Medicine.

Results
Demographic Characteristics, PHQ-9 Scores, Healthcare Utilization, and OOP Expenditures

Table 1 displays the demographic characteristics, PHQ-9 scores, health care utilization and expenditure of
community survey participants. The mean age of all 2040 participants was 39.8 years (SD 15.2), of
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whom 59.8% were female and 54.5% had secondary level education or higher. The median PHQ-9 score
was 2 with a range 0 to 24 and the point prevalence of probable depression (PHQ-9≥10) was 3.6%.
Probable depression was more common in participants with the lowest (6.9%) compared to the highest
(2.0%) educational attainment), unskilled workers (4.23%) compared to business employees (1.85%) and
those among the poorest (6.0%) compared to the wealthiest (3.07%) third. Of all 479 adults who
answered questions about healthcare utilization, 233 had not used any healthcare, whereas 18 had been
admitted to hospital, 197 had utilised outpatient services and 31 had used both. People with probable
depression were twice as likely to be admitted to hospital (15.8%) as people without (7.8%) and were also
more likely to visit outpatient services (69.7%) than people without (39.8%). Participants reported seeking
outpatient healthcare for a wide range of ailments at the �rst visit. For individuals with probable
depression this was most commonly for signs and symptoms of infection (20.7%), followed by
depression, anxiety or sleep disturbance (14.0%), other chronic conditions (12.8%), joint pains (9.5%),
gastrointestinal symptoms (most commonly heartburn) (9.2%), injuries (8.0%) or routine check-ups (7.9%)
with all other categories under 5%. Among healthcare users without depression, most used healthcare for
joint pains (22.1%), followed by acute conditions such as allergy (17.1%), gastrointestinal symptoms
(13.9%), infections (9.9%) and other chronic conditions (8.1%). 88% of participants who utilised
healthcare incurred some OOP expenditure and the mean total OOP expenditure was $118 USD/year (SD
265) in adults with probable depression and $110 USD (SD 879) in people without depression.

Table 1: PHQ-9 scores, sociodemographic and healthcare-related characteristics of adults in
Chitwan District, Nepal, 2013.
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N Overall
(%)

 

PHQ-9 Negative
N=1960 (96.41%)
 

PHQ-9 positive 
N=80 (3.56%)
 

PHQ-9 Scores 2040      
Range
Median (IQR)

  0-24
2 (0-4)
 
 
 

0-9
2 (0-4)
 

10-24
11 (10-14)
 

Demographic Characteristics 2040      
Mean age (SD)   39.77 (15.23) 39.54 (15.06) 45.87 (18.49)
Female
Male
 

1336
704

59.75%
40.25%

96.44%
96.41%

3.56%
3.59%

Educational Status        
Sub primary / illiterate
Primary / literate
Secondary or higher

275
686
1079

12.83
32.68
54.49
 

93.06%
95.17%
97.96%

6.94%
4.82%
2.04%

Occupation        
Agriculture, Labour or Service 
Business and Service
Unemployed
Student 
Other
 
 

1409
302
94
161
74

66.40
15.46
4.88
9.99
3.26

95.73%
98.15%
97.01%
97.73%
97.22%
 

4.23%
1.85%
2.93%
2.27%
2.78%

Relative wealth index*
 

       

Low
Average 
High

155
162
161

22.27
32.57
45.16
 

94.00%
96.74%
96.92%

6.00%
3.26%
3.07%
 

Healthcare Utilization* 479   399 80
Inpatient 
 

49      

Percentage with any admissions
Median annual number of visits (IQR)

  8.02
0 (0-0)

7.82
0 (0-0)

15.83
0 (0-0)

Outpatient 
 
 

228      

Percentage with any outpatient visits
Median annual number of visits (IQR)

  39.99
0 (0-8)

38.83
0 (0-4)

69.70
4 (0-8)

Total 
 

246      

Percentage with any healthcare utilization
Median annual number of visits (IQR)
 

  44.93
1 (0-8)

43.91
0 (0-5)

70.85
4 (0-8)

Healthcare Expenditure* 479      
Inpatient 
 

47      

Percentage with any expenditure
Mean annual OOP expenditure  in USD (SD)

  99.06
65.94 (766.01)

99.19
68.12 (820.59)

97.46
53.95 (194.63)
 

Outpatient 
 

191      

Percentage with any expenditure
Mean annual OOP expenditure in USD (SD)

  85.58
44.85 (130.81)

85.60
41.44 (124.81)

88.65
63.71 (161.17)

Total 
 

212      
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Percentage with any expenditure
Mean annual OOP expenditure in USD (SD)

  87.86
110.80 (822.78)
 

87.44
109.55 (878.97)

97.43
117.66 (265.46)

*Relative wealth index, healthcare utilization and healthcare expenditure were assessed in 479 of the total 2040

participants who answered part 2 of the survey and all percentages and means are adjusted for sampling-probability

weights.

Demographic characteristics are presented as row percentages, while healthcare utilization and expenditure are

presented as column percentages.

Age and OOP healthcare expenditures (US Dollars) are presented as means and standard deviations (SD), using

bootstrapping techniques with 1000 bootstrap samples to estimate the SD for OOP expenditures.

PHQ-9 scores and number of healthcare visits are presented as medians and interquartile ranges (IQR).

The percentage with any expenditure is calculated as a proportion of those who utilised inpatient or outpatient care

respectively.

Healthcare Utilization and Expenditures and Depression Severity

The associations between PHQ-9 score and healthcare utilization and expenditure are displayed in Table
2. In univariate analyses, each unit increase in PHQ-9 score was associated with a 14% increase in
outpatient healthcare consultations, a14% increase in total healthcare consultations and a weaker 7%
increase in inpatient admissions. After adjustment for age, sex and relative wealth the estimates for
outpatient (14% 95% CI 6%-23%, P<0.0001), total (14% 95% CI 7%-22%, P<0.0001), and inpatient (7% (95%
CI -6%-22%, P=0.314) healthcare utilization were materially unchanged.

For each increment in PHQ-9 score, OOP expenditure on outpatient and total healthcare increased by
$5.52 USD and $9.15 USD per year respectively. After adjustment for age, sex and relative wealth, these
OOP expenditures were unchanged for outpatient ($5.36 USD (95% CI 2.36-8.47) ) and total ($9.37 USD
(95% CI 2.15-16.58) healthcare utilization (Table 2).

There was only weak evidence for differences in inpatient expenditures. None of these reported
associations were modi�ed by relative wealth index during initial inspection of the data. Exploratory
analyses adjusting additionally for educational attainment and occupation yielded similar associations
between depression and total healthcare utilization (17% (95% CI 9%-25%) (including outpatient 17%
(95% CI 9%-27%); and inpatient 12% (-3%-29%)) and total OOP healthcare expenditures ($9.84 (1.39-
18.30) (including $5.35 (95% CI 2.30-8.40) for outpatient and $4.49 (-2.55-11.54) for inpatient). Similarly,
the reported associations between depression and healthcare utilization were similar after excluding 21
people who used healthcare for chronic health problems.

Table 2 Associations between PHQ-9 scores and annual healthcare utilization and OOP
expenditure among adults in Chitwan district, Nepal, 2013.
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    Utilization (Number of visits)
 

OOP Expenditure (US dollars)
 

   IRR (95% CI) P value β (95% CI) P value

Inpatient Admissions 
N=479
 

Univariate
Multivariate

Age
Female
Relative wealth index

1.08 (0.94-1.25)
1.07 (0.94-1.22)

1.00 (0.94-1.22)
0.70 (0.32-1.54)
0.96 (0.71-1.30)

 

0.280
0.314

0.981
0.378
0.794

 

3.63 (-0.99-8.26)
4.00 (-1.84-9.84)

4.37 (-3.63-13.49)
-83.84 (-211.31-43.62)
26.92 (-19.08-72.92)

0.124
0.179

0.284
0.197
0.251

Outpatient Consultations
N=479 
 

Univariate
Multivariate

Age
Female
Relative wealth index

1.14 (1.06-1.23)
1.14 (1.06-1.23)

1.00 (0.98-1.01)
1.07 (0.66-1.71)
1.00 (0.66-1.71)

<0.0001
<0.0001

0.549
0.786
0.986

5.52 (2.36-8.67)
5.36 (2.26-8.47)

0.62 (-0.22-1.45)
17.26 (-7.58-42.09)
6.49 (0.18-13.11))

0.001
0.001

0.150
0.173
0.044

Total Healthcare 
N=479 
 

Univariate
Multivariate

Age
Female
Relative wealth index

1.14 (1.07-1.22)
1.14 (1.07, 1.22)

1.00 (0.98-1.01)
1.05 (0.67-1.65)
1.00 (0.88-1.13)

<0.0001
<0.0001

0.563
0.817
0.982

9.15 (3.12-15.18)
9.37 (2.15-16.58)

4.99 (-3.52-13.49)
-66.59 (-204.87-71.70)
33.57 (-16.17-83.31)

0.003
0.011

0.251
0.345
0.186

Healthcare utilization and OOP Expenditure were estimated using negative binomial regression and bootstrapped

linear regression to model incidence rate ratios (IRR), and β coefficients respectively along with and 95% confidence

intervals.

Both IRR and β coefficients were adjusted by survey-sampling weights and multivariate analyses were further adjusted

for sex, gender and relative wealth index.

Estimates reflect changes associated with a one unit increase in PHQ-9 score after adjustment for age, gender and

relative wealth index.

Healthcare Utilization by Provider Type

Figure 1 displays the proportion of people with and without probable depression who used each type of
outpatient healthcare. For each provider, the proportion of people who reported any outpatient
consultations in the past 3 months was greater among those with probable depression than those
without. Of note, people with depression most commonly sought treatment from pharmacists (30.1%),
who they were 3 times more likely to visit than people without probable depression. General doctors were
the second most common source of treatment seeking in the depressed group (21.2%). In comparison,
people without depression consulted (non-mental health) specialist doctors (17.7%) most frequently,
whilst few people overall visited traditional healers (6.7%) or psychiatrists (0.2%).

Provider-Speci�c Healthcare Expenditure

Participants with probable depression incurred higher annual OOP expenditures for each provider type on
average than participants without, as shown in Figure 2. In contrast to utilization patterns, these
expenditures were highest for visits to specialist doctors ($35.99 USD (SD 15.12)), followed by general
doctors ($12.44 USD (SD 6.11)) and pharmacists ($7.97 USD (SD 3.28)), compared to $3.48 USD (SD
14.21) for traditional healers and $3.03 USD (SD 24.26) for psychiatrists.
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Discussion
Principal �ndings

Our results demonstrate that people with probable depression in Central Nepal used more healthcare and
incurred greater OOP expenditures than people without depression, and that both utilization and OOP
expenditure increased signi�cantly with increasing depression screening scores. People with probable
depression incurred total mean expenditures of $118 (SD 29) USD/year OOP on healthcare, which is likely
to represent a substantial proportion of household budgets considering that median annual income for
adults with depression in this area has been estimated to be $501.17 The association between higher
PHQ-9 score  and total healthcare utilization and OOP costs was attributable to outpatient rather than
inpatient service use, and was not modi�ed by relative wealth.

Our �ndings also show that when seeking healthcare, individuals with probable depression most often
sought care from pharmacists, with very few consulting mental health specialists for healthcare. Despite
their more frequent use, annual pharmacist costs were much lower than for consultations with specialist
doctors ($7.97 USD/year compared to $36.99 USD/year) and general doctors ($12.04 USD/year).

Strengths and limitations

Comparison with previous literature

The pattern of increased healthcare consumption by people with probable depression in Nepal reported
here is consistent with observations from high-income countries, where the greatest direct healthcare
costs are also attributable to general healthcare rather than specialist mental healthcare utilization.12 Our
�nding that excess expenditure by people with depression was largely accounted for by outpatient service
use is consistent with �ndings from India21,52, Brazil53 and other middle-income countries22, which
demonstrate 14 to 36% increases in community healthcare utilization among people with depression, and
suggest that depression is a risk factor for catastrophic health expenditure.37 This is the �rst study that
we know of to independently report hospital admission frequency and OOP healthcare expenditures in
people with symptoms of depression in LMIC, although a study from Canada also found no signi�cant
increases in health service related costs of admissions.12

Whether people with depression seek more help from pharmacists in LMIC has not been studied before,
but in Brazil it has been reported that depressed individuals use more medications than the general
population.53 It is important to note that the role of pharmacists in Nepal is generally limited to the
provision of over the counter drugs rather than diagnoses or prescriptions. As reported elsewhere in
Nepal46, we detected minimal utilization of traditional healers for overall healthcare needs. This may be
due to increased stigmatization of the use of traditional healers54 and a general preference for ‘pill-based’
treatments in South Asia55. Conversely, only 2% of people with depression who utilized outpatient
services were seen by a psychiatrist, which is consistent with previous literature and the shortage of
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mental health specialists in the area32. Our �ndings are therefore more exploratory than con�rmatory and
adequately powered prospective studies are now necessary to con�rm these associations and establish
the direction of causation and the underlying mechanisms.

Mechanisms and implications

Given the limitations of the data described above, there are multiple potential explanations of the
association between depression symptoms and healthcare utilization and expenditure, which are not
necessarily mutually exclusive: (1) The �rst explanation is that depression leads to increased utilization
of services through somatization – that is, the manifestation of psychological distress as physical
symptoms – which has been demonstrated previously56 (�gure 3a). (2) Alternatively, depression may
lead to increased healthcare utilization because of its association with physical comorbidities, which are
both a risk factor for and a consequence of depression57–59 (�gure 3b). (3) Finally, OOP healthcare
expenditure can result in poverty38, which in turn is a major risk factor for depression16, raising the
possibility that the causal pathway acts in the opposite direction (�gure 3c).

 

There is evidence to support the plausibility of each of these pathways. In support of the �rst and second
hypotheses, which posit a causal role of depression, associations have been shown prospectively
between depression and health service utilization in Canada12 and the United States.60 Further,
somatization is a common presentation of depression in South Asia61–65 and particularly in Nepal66,
which could explain the increased demand for physical rather than mental healthcare56 and might
possibly be consistent with the 20% or so who sought care for gastrointestinal symptoms or joint pains
(although somatization is a diagnosis of exclusion and we cannot assume that these are not indicative
of real underlying pathology). Previous analyses have also shown that only 8.1% of people with probable
depression in this sample reported actively seeking treatment speci�cally for depression symptoms67,
which is far lower than the 71% who sought any healthcare at all. This may relate to the lack of effective
detection and treatment of depression in primary care68,69, and possibly to low perceived need for
intervention for psychological symptoms.70

At the same time, a growing evidence base also demonstrates that depression increases the risk of a
variety of physical health problems71–74, which could mediate the relationship between depression and
healthcare utilization. Cross-sectional evidence from Nepal supports an association between depression
and chronic comorbidities75,76. Nonetheless, studies that have controlled for these comorbidities have
still found a residual association between depression and increased healthcare utilization, suggesting
that depression also exerts an independent effect on treatment-seeking.22

Recent evidence shows that primary care workers can be trained24 to improve detection of depression
and deliver mhGAP-based interventions26 (including psychoeducation and medication) to effectively treat
depression and reduce disability in Nepal25. If depression is the primary driver of increased healthcare
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utilization among this group (either directly, by somatization, or indirectly, by impacting on general health)
then we would expect the roll-out of such services to reduce excess healthcare use and associated OOP
expenditure. Elsewhere, the integration of mental health services into primary care in Andhra Pradesh in
India39 has been shown to substantially reduce OOP healthcare expenditures. In Nepal, the estimated
combined costs of scaling-up services for psychosis, depression and epilepsy are less than $1.30
USD/capita/year.27 In contrast to the additional $9 USD/year OOP incurred by people in this study for
each increment in PHQ-9 score, this is a relatively small investment, which might minimise �nancial
impoverishment, whilst reducing symptoms of depression and hopefully break the link between the two.

However, the notion that OOP healthcare expenditures lead to depression (�gure 3c) also �nds some
empirical support. Healthcare expenditure represents an exceptionally large share of total household
expenditure in Nepal15 and therefore poses a risk of catastrophic expenditure, impoverishment and
widened inequalities15, which are signi�cant determinants of depression.16 In support of this, we found
that the poorest individuals were most likely to suffer from depression but did not appear to forego care,
which we would expect to cause further impoverishment. We also observed that people with depression
commonly presented with signs and symptoms of infection, which we also expect to be more common in
areas of deprivation. Thus, the lack of �nancial protection for people with depression is likely to reinforce
a vicious cycle of further healthcare utilization and greater impoverishment. According to this model,
introducing �nancial protections would reduce depression prevalence. Supporting the uptake of social
health insurance schemes in Nepal could therefore break the cycle between the impoverishing effects of
healthcare utilization and the associated risks of depression. In support of this hypothesis, studies from
the United States show that introduction of Medicaid led to 9% reductions in depression prevalence and
near elimination of catastrophic expenditure.77

Given previous evidence of the inter-relationships between poverty and �nancial shocks, depression, and
physical health, it seems probable that the observed association between depression and healthcare
utilization and expenditure results from a combination of these pathways (�gure 3d). Indeed, the idea
that physical health, mental health and poverty interact synergistically through multiple complex
pathways underlies syndemics theory.78–80 Further research would be necessary to empirically con�rm
the relative contribution of each of these mechanisms in the Nepali context, but a combination of
increased �nancial protection for healthcare and the provision of effective depression treatment might
reasonably be recommended to break this cycle.

In terms of how to provide depression treatment as part of UHC, the low frequency of hospital admissions
support proposals to integrate mental health services into primary rather than secondary care in LMIC.
The low cost and frequent consultation of pharmacists, relative to general and specialist doctors, is also
relevant to policy as it indicates an additional cadre of healthcare providers who are in frequent contact
with the target population. Evidence from PRIME demonstrates that task-sharing by training and
supervising non-specialist health workers can improve depression detection rates69 and mhGAP-based
interventions for depression in Nepal have been found to be most effective when they were supplemented
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with psychosocial treatments delivered in the community.24 Our �ndings suggest that enlisting
pharmacists to identify potential depression patients and refer them to community counsellors to receive
appropriate treatments such as the Healthy Activity Program81, might be a fruitful strategy to both reduce
the provision of unnecessary medications (and therefore OOP costs) and ultimately provide both mental
and physical health bene�ts.25

Unanswered questions and future research

This study contributes to the evidence base on healthcare utilization and expenditure by demonstrating
that, in Nepal, adults with probable depression use a disproportionate amount of healthcare and incur
increased healthcare expenditures. Future studies should also investigate whether providing mhGAP-
based interventions for depression mitigates excess utilization of health services by people with
depression, to inform their inclusion in social health insurance packages of care and to prevent
impoverishment in this group. Modelling studies have estimated that strengthening primary health care in
LMIC to diagnose and treat depression could result in productivity gains as high as $4 USD for every $1
USD invested82 and the real-world effect of such an approach should therefore be evaluated. Equally, the
impact of expanding �nancial protection for depression as part of UHC should also be evaluated in LMIC.
Finally, the feasibility of training pharmacists in Nepal to recognise depression and signpost individuals
with depression to appropriate care should be investigated.

Conclusion
Our �ndings show that people with symptoms of depression in central Nepal utilise more healthcare and
incur greater OOP costs compared to people without depression. This economic burden is accounted for
by frequent visits to pharmacists and costly visits to general and specialist doctors, with minimal use of
specialist mental health care. These �ndings reinforce the emerging consensus that policy-makers in low-
income countries must improve universal access to cost-effective treatments for depression through
integration of mental healthcare services into primary healthcare, as well as expanding �nancial
protection as part of universal health coverage initiatives, to reduce the �nancial burden of depression on
patients.  Engaging pharmacists and primary care doctors as key stakeholders may help to improve case
detection and access to appropriate evidence-based services, which can be delivered in the community.
Future research should investigate the impact of �nancial protection on depression, and of depression
treatment on healthcare utilization and expenditure.

Abbreviations
IQR                 Interquartile range

IRR                 Incident rate ratio

LMIC               Low- and middle-income countries



Page 15/29

MhGAP          Mental Health Gap Action Programme

OOP               Out-of-pocket expenditures

PHQ9             Patient Health Questionnaire

PRIME           Programme for Improving Mental Health CarE

SD                  Standard deviation

UHC               Universal Health Coverage

USD               United States Dollars

VDC               Village Development Committee

Declarations
Ethics Approval and Consent to Participate

Ethical approval was obtained from the Nepal Health Research Council (Kathmandu, Nepal) and the
World Health Organization (Geneva, Switzerland) and informed consent was sought from each
participant. Consent was obtained verbally from participants who were able to read and write and
verbally for participants who were unable to read and write.

Consent for Publication             

Not applicable

Availability of Data and Material

The datasets analysed during the current study are not publicly available immediately due to
organisational policy and ethical considerations. In the consent forms, we did not ask for consent from
participants for their data to be made publicly available. However, we have set up a system outlined in our
publication policy where interested researchers can apply for access to the data via the PRIME
consortium Expression of Interest form which is available here: http://www.prime.uct.ac.za/ contact-us.
The data access committee is made of the members of the PRIME management group, led by the PRIME
CEO, Prof Crick Lund at the University of Cape Town. All requests for data will go through the PRIME
Expression of Interest form which is available in PRIME website http://www. prime.uct.ac.za/contact-us.
Anyone who is interested in collaboration or using PRIME data can �ll in the form and submit it. As
described in our publication policy, the request is vetted by the PRIME Management Team and the PRIME
consortium. Additional details can be obtained from Erica Breuer, PRIME project manager (Erica.
breuer@uct.ac.za).

Competing Interests



Page 16/29

The authors declare that they have no competing interests.

Funding

This document is an output from the Programme for Improving Mental Health Care Research

Programme Consortium, funded by the UK Department of International Development for the bene�t of
LMICs. No funding bodies had any role in study design, data collection and analysis, decision to publish
or preparation of the manuscript. The views expressed in this publication are not necessarily those of the
funders. AM is funded by a Wellcome Trust Research Fellowship (number 104349/Z/14/Z).

Author’s Contributions

SR was the lead author, and was ultimately responsible for the conceptualisation, study design, statistical
analysis, interpretation of results and writing and re-drafting of the manuscript;

SDR contributed to funding acquisition, data curation, study design, statistical analysis and writing and
gave detailed comments and feedback on earlier drafts.

NPL was involved in funding acquisition, project administration, data curation and the study design and
approved the �nal drafts.

AM contributed signi�cantly to drafting the manuscript, interpretation of results and writing and re-
drafting of the manuscript.

TR contributed signi�cantly to drafting the manuscript, interpretation of results and writing and re-
drafting of the manuscript.

MJDJ was the lead supervisor and contributed to the conceptualisation, funding acquisition, study
design and reviewed and provided detailed feedback and comments on earlier drafts.

All authors read and approved the �nal manuscript.

Acknowledgements

We thank the Transcultural Psychosocial Organization Nepal research teams in Chitwan for their work on
this study. We would also like to thank Mary de Silva for her supervision early on in the conceptualisation
of this study and to James Shearer at King’s College London for his advice on elements of the economic
analysis.

Author Correspondence:

Mark J. D. Jordans, King’s College London, Institute of Psychiatry, Psychology and Neuroscience, 16 De
Crespigny Park, Camberwell, London SE5 8AF, UK. Email: mark.jordans@kcl.ac.uk



Page 17/29

Author’s Information 

Selina Rajan, MSc, MFPH, Specialist Public Health Registrar, Department of Health Services, Policy and
Planning, London School of Hygiene and Tropical Medicine; Sujit D. Rathod, PhD, Assistant Professor,
Department of Population Health, London School of Hygiene and Tropical Medicine, UK; Nagendra P.
Luitel, MA, Researcher, Transcultural Psychosocial Organization; Adrianna Murphy, SM, PhD., Centre for
Global Chronic Conditions; Department of Health Services Research and Policy; Faculty of Public Health
and Policy; London School of Hygiene and Tropical Medicine; Tessa Roberts MSc, PhD, Health Service &
Population Research Department, Institute of Psychiatry, Psychology & Neuroscience, King’s College
London, UK; Mark J. D. Jordans, PhD , Reader, Centre for Global Mental Health, Institute of Psychiatry,
Psychology and Neuroscience, King’s College London, UK; and Transcultural Psychosocial Organization,
Nepal.

References
1. World Health Organization. Tracking Universal Health Coverage: 2017 Global Monitoring Report.;

2017. doi:Licence: CC BY-NC-SA 3.0 IGO

2. Chisholm D, Sanderson K, Ayuso-Mateos JL, Saxena S. Reducing the global burden of depression:
Population-level analysis of intervention cost-effectiveness in 14 world regions. Br J Psychiatry.
2004;184(MAY):393-403. doi:10.1192/bjp.184.5.393

3. Patel V, Chisholm D, Rabe-Hesketh S, Dias-Saxena F, Andrew G, Mann A. E�cacy and cost-
effectiveness of drug and psychological treatments for common mental disorders in general health
care in Goa, India: a randomised, controlled trial. Lancet. 2003;361(9351):33-39. doi:10.1016/S0140-
6736(03)12119-8

4. Kleinman A, Estrin GL, Usmani S, et al. Time for mental health to come out of the shadows. Lancet.
2016;387(10035):2274-2275. doi:10.1016/S0140-6736(16)30655-9

5. Patel V, Saxena S, Lund C, et al. The Lancet Commission on global mental health and sustainable
development. Lancet. October 2018. doi:10.1016/S0140-6736(18)31612-X

�. Chisholm D, Johansson KA, Raykar N, et al. Universal Health Coverage for Mental, Neurological, and
Substance Use Disorders: An Extended Cost-Effectiveness Analysis. The International Bank for
Reconstruction and Development / The World Bank; 2016. doi:10.1596/978-1-4648-0426-7_CH13

7. Thornicroft G, Patel V. Including mental health among the new sustainable development goals. BMJ.
2014;349:g5189. doi:10.1136/bmj.g5189

�. Global Burden of Disese study. GBD Results Tool | GHDx. http://ghdx.healthdata.org/gbd-results-tool.
Accessed February 3, 2019.

9. Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJL. Global and regional burden of disease
and risk factors, 2001: systematic analysis of population health data. Lancet. 2006;367(9524):1747-
1757. doi:10.1016/S0140-6736(06)68770-9



Page 18/29

10. König H, König H-H, Konnopka A. The excess costs of depression: a systematic review and meta-
analysis. Epidemiol Psychiatr Sci. April 2019:1-16. doi:10.1017/S2045796019000180

11. Simon GE, VonKorff M, Barlow W. Health care costs of primary care patients with recognized
depression. Arch Gen Psychiatry. 1995;52(10):850-856.
doi:10.1001/archpsyc.1995.03950220060012

12. Chiu M, Lebenbaum M, Cheng J, De Oliveira C, Kurdyak P. The direct healthcare costs associated with
psychological distress and major depression: A population-based cohort study in Ontario, Canada.
PLoS One. 2017;12(9). doi:10.1371/journal.pone.0184268

13. Bosmans JE, de Bruijne MC, de Boer MR, van Hout H, van Steenwijk P, van Tulder MW. Health care
costs of depression in primary care patients in The Netherlands. Fam Pract. 2010;27(5):542-548.
doi:10.1093/fampra/cmq033

14. Brilleman SL, Purdy S, Salisbury C, Windmeijer F, Gravelle H, Hollinghurst S. Implications of
comorbidity for primary care costs in the UK: a retrospective observational study. Br J Gen Pract.
2013;63(609):e274-e282. doi:10.3399/bjgp13X665242

15. Van Doorslaer E, O’Donnell O, Rannan-Eliya RP, et al. Catastrophic payments for health care in Asia.
Health Econ. 2007;16(11):1159-1184. doi:10.1002/hec.1209

1�. Lund C, Brooke-Sumner C, Baingana F, et al. Social determinants of mental disorders and the
Sustainable Development Goals: a systematic review of reviews. The Lancet Psychiatry.
2018;5(4):357-369. doi:10.1016/S2215-0366(18)30060-9

17. Lund C, Docrat S, Abdulmalik J, et al. Household economic costs associated with mental,
neurological and substance use disorders: a cross-sectional survey in six low-and middle-income
countries. 2019. doi:10.1192/bjo.2019.20

1�. World Health Organization (WHO). GHO | By category | Health expenditure ratios, by country, 1995-
2014 - Nepal. WHO. http://apps.who.int/gho/data/view.main.HEALTHEXPRATIONPL?lang=en.
Published 2014. Accessed November 23, 2017.

19. Government Of Nepal Health Insurance Board. District wise Insurees.
http://dashboard.hib.gov.np:81/. Accessed July 19, 2019.

20. World Health Organization. Mental Health ATLAS 2017 Member State Pro�le: Nepal.
https://www.who.int/mental_health/evidence/atlas/pro�les-2017/NPL.pdf?ua=1. Published 2017.
Accessed July 19, 2019.

21. Brinda EM, Rajkumar AP, Enemark U, Prince M, Jacob KS. Nature and determinants of out-of-pocket
health expenditure among older people in a rural Indian community. Int Psychogeriatrics.
2012;24(10):1664-1673. doi:10.1017/S104161021200083X

22. Albanese E, Liu Z, Acosta D, et al. Equity in the delivery of community healthcare to older people:
�ndings from 10/66 Dementia Research Group cross-sectional surveys in Latin America, China, India
and Nigeria. BMC Health Serv Res. 2011. doi:10.1186/1472-6963-11-153

23. Lund C, Tomlinson M, De Silva M, et al. PRIME: A Programme to Reduce the Treatment Gap for
Mental Disorders in Five Low- and Middle-Income Countries. PLoS Med. 2012;9(12):e1001359.



Page 19/29

doi:10.1371/journal.pmed.1001359

24. Jordans MJD, Luitel NP, Kohrt BA, et al. Community-, facility-, and individual-level outcomes of a
district mental healthcare plan in a low-resource setting in Nepal: A population-based evaluation.
Geng EH, ed. PLOS Med. 2019;16(2):e1002748. doi:10.1371/journal.pmed.1002748

25. Jordans MJD, Luitel NP, Garman E, et al. Effectiveness of psychological treatments for depression
and alcohol use disorder delivered by community-based counsellors: two pragmatic randomised
controlled trials within primary healthcare in Nepal. Br J Psychiatry. January 2019:1-9.
doi:10.1192/bjp.2018.300

2�. World Health Organization (WHO). Scaling up Care for Mental, Neurological, and Substance Use
Disorders.; 2008. doi:ISBN: 9789241596

27. Chisholm D, Heslin M, Docrat S, et al. Scaling-up services for psychosis, depression and epilepsy in
sub-Saharan Africa and South Asia: Development and application of a mental health systems
planning tool (OneHealth). Epidemiol Psychiatr Sci. 2017. doi:10.1017/S2045796016000408

2�. Jordans MJDD, Luitel NP, Pokhrel P, Patel V. Development and pilot testing of a mental healthcare
plan in Nepal. Br J Psychiatry. 2015;208:1-33. doi:10.1192/bjp.bp.114.153718

29. Jordans MJ, Luitel NP, Tomlinson M, Komproe IH. Setting priorities for mental health care in Nepal: a
formative study. BMC Psychiatry. 2013;13(1):332. doi:10.1186/1471-244X-13-332

30. Kohrt B a, Hruschka DJ, Worthman CM, et al. Political violence and mental health in Nepal:
prospective study. Br J Psychiatry. 2012;201(4):268-275. doi:10.1192/bjp.bp.111.096222

31. Rathod SD, De Silva MJ, Ssebunnya J, et al. Treatment Contact Coverage for Probable Depressive
and Probable Alcohol Use Disorders in Four Low- and Middle-Income Country Districts: The PRIME
Cross-Sectional Community Surveys. Fischer G, ed. PLoS One. 2016;11(9):1-15.
doi:10.1371/journal.pone.0162038

32. Hanlon C, Luitel NP, Kathree T, et al. Challenges and Opportunities for Implementing Integrated
Mental Health Care: A District Level Situation Analysis from Five Low- and Middle-Income Countries.
Montazeri A, ed. PLoS One. 2014;9(2):e88437. doi:10.1371/journal.pone.0088437

33. Kroenke K. Depression screening is not enough. Ann Intern Med. 2001;134(5):418-420.

34. Kohrt BA, Luitel NP, Acharya P, Jordans MJD. Detection of depression in low resource settings:
validation of the Patient Health Questionnaire (PHQ-9) and cultural concepts of distress. BMC
Psychiatry. 2016;16:58. doi:10.1186/s12888-016-0768-y

35. Vyas S, Kumaranayake L. Constructing socio-economic status indices: How to use principal
components analysis. Health Policy Plan. 2006;21(6):459-468. doi:10.1093/heapol/czl029

3�. Chisholm D, Sekar K, Kumar KK, et al. Integration of mental health care into primary care.
Demonstration cost-outcome study in India and Pakistan. Br J Psychiatry. 2000;176(JUN.):581-588.
doi:10.1192/bjp.176.6.581

37. Patel V, Chisholm D, Kirkwood BR, Mabey D. Prioritizing health problems in women in developing
countries: comparing the �nancial burden of reproductive tract infections, anaemia and depressive



Page 20/29

disorders in a community survey in India. Trop Med Int Health. 2007;12(1):130-139.
doi:10.1111/j.1365-3156.2006.01756.x

3�. van Doorslaer E, O’Donnell O, Rannan-Eliya RP, et al. Effect of payments for health care on poverty
estimates in 11 countries in Asia: an analysis of household survey data. Lancet.
2006;368(9544):1357-1364. doi:10.1016/S0140-6736(06)69560-3

39. Raja S, Kippen S, Janardhana N, et al. Evaluating economic outcomes of the mental health and
development model in Andhra Pradesh, India. Basic Needs Rep. 2008:1-29.

40. StataCorp. Stata Statistical Software: Release 14. College Station, TX: StataCorp LP. 2015. 2015.
doi:10.2307/2234838

41. Thompson SG, Barber JA. How should cost data in pragmatic randomised trials be analysed? BMJ.
2000;320(7243):1197-1200. doi:10.1136/BMJ.320.7243.1197

42. Efron B, Tibshirani R. An Introduction to the Bootstrap. Chapman & Hall; 1994.

43. Mihaylova B, Briggs A, O’Hagan A, Thompson SG. Review of statistical methods for analysing
healthcare resources and costs. Health Econ. 2011;20(8):897-916. doi:10.1002/hec.1653

44. The UK Small Aneurysm Trial Participants. Health service costs and quality of life for early elective
surgery or ultrasonographic surveillance for small abdominal aortic aneurysms. UK Small Aneurysm
Trial Participants. Lancet (London, England). 1998;352(9141):1656-1660. doi:10.1016/S0140-
6736(98)10284-2

45. Groves RM, Fowler FJ, Couper M, Lepkowski JM, Singer E, Tourangeau R. Survey Methodology. Wiley;
2009.

4�. Saito E, Gilmour S, Yoneoka D, et al. Inequality and inequity in healthcare utilization in urban Nepal: a
cross-sectional observational study. Health Policy Plan. 2016;31(7):817-824.
doi:10.1093/heapol/czv137

47. Saito E, Gilmour S, Rahman MM, Gautam GS, Shrestha PK, Shibuya K. Catastrophic household
expenditure on health in Nepal: a cross-sectional survey. Bull World Health Organ. 2014;92(10):760-
767. doi:10.2471/BLT.13.126615

4�. World Bank. Education Statistics - All Indicators | DataBank.
https://databank.worldbank.org/data/reports.aspx?source=Education Statistics. Accessed May 11,
2019.

49. Gelman A, Carlin J. Beyond Power Calculations: Assessing Type S (Sign) and Type M (Magnitude)
Errors. Perspect Psychol Sci. 2014;9(6):641-651. doi:10.1177/1745691614551642

50. Goodman SN. The Use of Predicted Con�dence Intervals When Planning Experiments and the Misuse
of Power When Interpreting Results. Ann Intern Med. 1994;121(3):200. doi:10.7326/0003-4819-121-3-
199408010-00008

51. Zhang Y, Hedo R, Rivera A, Rull R, Richardson S, Tu XM. Post hoc power analysis: Is it an informative
and meaningful analysis? Gen Psychiatry. 2019;32(4). doi:10.1136/gpsych-2019-100069



Page 21/29

52. Soni A, Fahey N, Byatt N, et al. Association of common mental disorder symptoms with health and
healthcare factors among women in rural western India: results of a cross-sectional survey. BMJ
Open. 2016;6(7):e010834. doi:10.1136/BMJOPEN-2015-010834

53. Huang H, Menezes PR, Da Silva SA, Tabb K, Barkil-Oteo A, Scazufca M. The association between
depressive disorders and health care utilization: Results from the São Paulo Ageing and Health
Study (SPAH). Gen Hosp Psychiatry. 2014. doi:10.1016/j.genhosppsych.2013.11.003

54. Kohrt BA, Harper I. Navigating diagnoses: Understanding mind-body relations, mental health, and
stigma in Nepal. Cult Med Psychiatry. 2008;32(4):462-491. doi:10.1007/s11013-008-9110-6

55. Jain S, Jadhav S. Pills that Swallow Policy: Clinical Ethnography of a Community Mental Health
Program in Northern India. Transcult Psychiatry. 2009;46(1):60-85. doi:10.1177/1363461509102287

5�. Barsky AJ, Orav EJ, Bates DW. Somatization increases medical utilization and costs independent of
psychiatric and medical comorbidity. Arch Gen Psychiatry. 2005;62(8):903-910.
doi:10.1001/archpsyc.62.8.903

57. Druss BG, Walker ER. Mental disorders and medical comorbidity. Synth Proj Res Synth Rep. 2011;
(21):1-26.

5�. Firth J, Siddiqi N, Koyanagi A, et al. The Lancet Psychiatry Commission: a blueprint for protecting
physical health in people with mental illness. The Lancet Psychiatry. 2019;6(8):675-712.
doi:10.1016/S2215-0366(19)30132-4

59. Prince M, Patel V, Saxena S, et al. No health without mental health. Lancet. 2007;370(9590):859-877.
doi:10.1016/S0140-6736(07)61238-0

�0. Unutzer J, Patrick DL, Simon G, et al. Depressive symptoms and the cost of health services in HMO
patients aged 65 years and older. A 4-year prospective study. JAMA. 1997;277(20):1618-1623.

�1. Simon GE, VonKorff M, Piccinelli M, Fullerton C, Ormel J. An international study of the relation
between somatic symptoms and depression. N Engl J Med. 1999;341(18):1329-1335.
doi:10.1056/NEJM199910283411801

�2. Gururaj, Girish I, Gururaj G, Girish N, Isaac M K. NCMH Background Papers·Burden of Disease in India
Mental, neurological and substance abuse disorders: Strategies towards a systems approach. Burd
Dis India. 2005:226.

�3. Raguram R, Weiss MG, Keval H, Channabasavanna SM. Cultural dimensions of clinical depression in
Bangalore, India. Anthropol Med. 2001;8(1):31-46. doi:10.1080/13648470120063889

�4. Shidhaye R, Mendenhall E, Sumathipala K, Sumathipala A, Patel V. Association of somatoform
disorders with anxiety and depression in women in low and middle income countries: a systematic
review. Int Rev Psychiatry. 2013;25(1):65-76. doi:10.3109/09540261.2012.748651

�5. Rao D, Young M, Raguram R. Culture, Somatization, and Psychological Distress: Symptom
Presentation in South Indian Patients from a Public Psychiatric Hospital. Psychopathology.
2007;40(5):349-355. doi:10.1159/000106312

��. Kohrt BA, Hruschka DJ. Nepali concepts of psychological trauma: The role of idioms of distress,
ethnopsychology and ethnophysiology in alleviating suffering and preventing stigma. Cult Med



Page 22/29

Psychiatry. 2010;34(2):322-352. doi:10.1007/s11013-010-9170-2

�7. Luitel NP, Jordans MJD, Kohrt BA, Rathod SD, Komproe IH. Treatment gap and barriers for mental
health care: A cross-sectional community survey in Nepal. PLoS One. 2017.
doi:10.1371/journal.pone.0183223

��. Patel V, Ramasundarahettige C, Vijayakumar L, et al. Suicide mortality in India: A nationally
representative survey. Lancet. 2012;379(9834):2343-2351. doi:10.1016/S0140-6736(12)60606-0

�9. Rathod SD, Roberts T, Medhin G, et al. Detection and treatment initiation for depression and alcohol
use disorders: Facility-based cross-sectional studies in �ve low-income and middle-income country
districts. BMJ Open. 2018;8:23421. doi:10.1136/bmjopen-2018-023421

70. Andrade LH, Alonso J, Mneimneh Z, et al. Barriers to mental health treatment: Results from the WHO
World Mental Health surveys. Psychol Med. 2014. doi:10.1017/S0033291713001943

71. Gan Y, Gong Y, Tong X, et al. Depression and the risk of coronary heart disease: A meta-analysis of
prospective cohort studies. BMC Psychiatry. 2014;14(1). doi:10.1186/s12888-014-0371-z

72. Pan A, Sun Q, Okereke OI, Rexrode KM, Hu FB. Depression and risk of stroke morbidity and mortality:
a meta-analysis and systematic review. JAMA. 2011;306(11):1241-1249.
doi:10.1001/jama.2011.1282

73. Chida Y, Hamer M, Wardle J, Steptoe A. Do stress-related psychosocial factors contribute to cancer
incidence and survival? Nat Clin Pract Oncol. 2008;5(8):466-475. doi:10.1038/ncponc1134

74. Knol MJ, Twisk JWR, Beekman ATF, Heine RJ, Snoek FJ, Pouwer F. Depression as a risk factor for the
onset of type 2 diabetes mellitus. A meta-analysis. Diabetologia. 2006;49(5):837-845.
doi:10.1007/s00125-006-0159-x

75. Neupane D, Panthi B, McLachlan CS, Mishra SR, Kohrt BA, Kallestrup P. Prevalence of undiagnosed
depression among persons with hypertension and associated risk factors: a cross-sectional study in
urban Nepal. PLoS One. 2015;10(2):e0117329. doi:10.1371/journal.pone.0117329

7�. Niraula K, Kohrt BA, Flora M, et al. Prevalence of depression and associated risk factors among
persons with type-2 diabetes mellitus without a prior psychiatric history: a cross-sectional study in
clinical settings in urban Nepal. BMC Psychiatry. 2013;13(1):309. doi:10.1186/1471-244X-13-309

77. Bernstein M, Gruber JH, Newhouse JP, Schneider EC, Wright BJ. The Oregon Experiment — Effects of
Medicaid on Clinical Outcomes. 2013:1713-1722. doi:10.1056/NEJMsa1212321

7�. Mendenhall E, Kohrt BA, Norris SA, Ndetei D, Prabhakaran D. Non-communicable disease syndemics:
poverty, depression, and diabetes among low-income populations. Lancet. 2017;389(10072):951-
963. doi:10.1016/S0140-6736(17)30402-6

79. Mendenhall E, Omondi GB, Bosire E, et al. Stress, diabetes, and infection: Syndemic suffering at an
urban Kenyan hospital. Soc Sci Med. 2015;146:11-20. doi:10.1016/j.socscimed.2015.10.015

�0. Sweetland AC, Kritski A, Oquendo MA, et al. Addressing the tuberculosis–depression syndemic to end
the tuberculosis epidemic. Int J Tuberc Lung Dis. 2017;21(8):852-861. doi:10.5588/ijtld.16.0584



Page 23/29

�1. Chowdhary N, Anand A, Dimidjian S, et al. The Healthy Activity Program lay counsellor delivered
treatment for severe depression in India: systematic development and randomised evaluation. Br J
Psychiatry. 2016;208(4):381-388. doi:10.1192/bjp.bp.114.161075

�2. Chisholm D, Sweeny K, Sheehan P, et al. Scaling-up treatment of depression and anxiety: A global
return on investment analysis. The Lancet Psychiatry. 2016;3(5):415-424. doi:10.1016/S2215-
0366(16)30024-4

Tables
Table 1: PHQ-9 scores, sociodemographic and healthcare-related characteristics of adults in
Chitwan District, Nepal, 2013.
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N Overall
(%)

 

PHQ-9 Negative
N=1960 (96.41%)
 

PHQ-9 positive 
N=80 (3.56%)
 

PHQ-9 Scores 2040      
Range
Median (IQR)

  0-24
2 (0-4)
 
 
 

0-9
2 (0-4)
 

10-24
11 (10-14)
 

Demographic Characteristics 2040      
Mean age (SD)   39.77 (15.23) 39.54 (15.06) 45.87 (18.49)
Female
Male
 

1336
704

59.75%
40.25%

96.44%
96.41%

3.56%
3.59%

Educational Status        
Sub primary / illiterate
Primary / literate
Secondary or higher

275
686
1079

12.83
32.68
54.49
 

93.06%
95.17%
97.96%

6.94%
4.82%
2.04%

Occupation        
Agriculture, Labour or Service 
Business and Service
Unemployed
Student 
Other
 
 

1409
302
94
161
74

66.40
15.46
4.88
9.99
3.26

95.73%
98.15%
97.01%
97.73%
97.22%
 

4.23%
1.85%
2.93%
2.27%
2.78%

Relative wealth index*
 

       

Low
Average 
High

155
162
161

22.27
32.57
45.16
 

94.00%
96.74%
96.92%

6.00%
3.26%
3.07%
 

Healthcare Utilization* 479   399 80
Inpatient 
 

49      

Percentage with any admissions
Median annual number of visits (IQR)

  8.02
0 (0-0)

7.82
0 (0-0)

15.83
0 (0-0)

Outpatient 
 
 

228      

Percentage with any outpatient visits
Median annual number of visits (IQR)

  39.99
0 (0-8)

38.83
0 (0-4)

69.70
4 (0-8)

Total 
 

246      

Percentage with any healthcare utilization
Median annual number of visits (IQR)
 

  44.93
1 (0-8)

43.91
0 (0-5)

70.85
4 (0-8)

Healthcare Expenditure* 479      
Inpatient 
 

47      

Percentage with any expenditure
Mean annual OOP expenditure  in USD (SD)

  99.06
65.94 (766.01)

99.19
68.12 (820.59)

97.46
53.95 (194.63)
 

Outpatient 
 

191      

Percentage with any expenditure
Mean annual OOP expenditure in USD (SD)

  85.58
44.85 (130.81)

85.60
41.44 (124.81)

88.65
63.71 (161.17)

Total 
 

212      
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Percentage with any expenditure
Mean annual OOP expenditure in USD (SD)

  87.86
110.80 (822.78)
 

87.44
109.55 (878.97)

97.43
117.66 (265.46)

*Relative wealth index, healthcare utilization and healthcare expenditure were assessed in 479 of the total 2040

participants who answered part 2 of the survey and all percentages and means are adjusted for sampling-probability

weights.

Demographic characteristics are presented as row percentages, while healthcare utilization and expenditure are

presented as column percentages.

Age and OOP healthcare expenditures (US Dollars) are presented as means and standard deviations (SD), using

bootstrapping techniques with 1000 bootstrap samples to estimate the SD for OOP expenditures.

PHQ-9 scores and number of healthcare visits are presented as medians and interquartile ranges (IQR).

The percentage with any expenditure is calculated as a proportion of those who utilised inpatient or outpatient care

respectively.

 Table 2 Associations between PHQ-9 scores and annual healthcare utilization and OOP
expenditure among adults in Chitwan district, Nepal, 2013.

    Utilization (Number of visits)
 

OOP Expenditure (US dollars)
 

  IRR (95% CI) P value β (95% CI) P value

Inpatient Admissions 
N=479
 

Univariate
Multivariate

Age
Female
Relative wealth index

1.08 (0.94-1.25)
1.07 (0.94-1.22)

1.00 (0.94-1.22)
0.70 (0.32-1.54)
0.96 (0.71-1.30)

 

0.280
0.314

0.981
0.378
0.794

 

3.63 (-0.99-8.26)
4.00 (-1.84-9.84)

4.37 (-3.63-13.49)
-83.84 (-211.31-43.62)
26.92 (-19.08-72.92)

0.124
0.179

0.284
0.197
0.251

Outpatient Consultations
N=479 
 

Univariate
Multivariate

Age
Female
Relative wealth index

1.14 (1.06-1.23)
1.14 (1.06-1.23)

1.00 (0.98-1.01)
1.07 (0.66-1.71)
1.00 (0.66-1.71)

<0.0001
<0.0001

0.549
0.786
0.986

5.52 (2.36-8.67)
5.36 (2.26-8.47)

0.62 (-0.22-1.45)
17.26 (-7.58-42.09)
6.49 (0.18-13.11))

0.001
0.001

0.150
0.173
0.044

Total Healthcare 
N=479 
 

Univariate
Multivariate

Age
Female
Relative wealth index

1.14 (1.07-1.22)
1.14 (1.07, 1.22)

1.00 (0.98-1.01)
1.05 (0.67-1.65)
1.00 (0.88-1.13)

<0.0001
<0.0001

0.563
0.817
0.982

9.15 (3.12-15.18)
9.37 (2.15-16.58)

4.99 (-3.52-13.49)
-66.59 (-204.87-71.70)
33.57 (-16.17-83.31)

0.003
0.011

0.251
0.345
0.186

Healthcare utilization and OOP Expenditure were estimated using negative binomial regression and bootstrapped

linear regression to model incidence rate ratios (IRR), and β coefficients respectively along with and 95% confidence

intervals.

Both IRR and β coefficients were adjusted by survey-sampling weights and multivariate analyses were further adjusted

for sex, gender and relative wealth index.

Estimates reflect changes associated with a one unit increase in PHQ-9 score after adjustment for age, gender and

relative wealth index.

Figures
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Figure 1

Outpatient Provider-Speci�c Healthcare utilization by probable depression status among adults in
Chitwan District, Nepal, 2013. Survey-adjusted percentages are reported with respect to all 479
participants who answered questions about healthcare utilization as the denominator Many participants
visited more than one provider. The sum of all provider-speci�c proportions therefore exceeded the 70%
and 39% of participants with and without depression who used any outpatient services.
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Figure 2

Outpatient sector-speci�c mean OOP healthcare expenditures (US Dollars/yr) by probable depression
status. Mean costs were calculated according to responses from all 479 participants who answered
questions about healthcare utilization. Expenditures for community workers, nurses and midwives were
negligible
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Figure 3

Schematic Representation of Potential Causal Pathways Between Depression and Healthcare Utilization
and OOP Expenditure
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