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Summary

Objective

An estimated 6-10 million people in India live with active epilepsy, and less than half are treated.
We analyze the health and economic benefits of three scenarios of publicly financed national
epilepsy programs that provide: (1) first-line antiepilepsy drugs (AEDs), (2) first- and second-line
AEDs, and (3) first- and second-line AEDs and surgery.

Methods

We model the prevalence and distribution of epilepsy in India using IndiaSim, an agent-based,
simulation model of the Indian population. Agents in the model are disease-free or in one of three
disease states: untreated with seizures, treated with seizures, and treated without seizures.
Outcome measures include the proportion of the population that has epilepsy and is untreated,
disability-adjusted life years (DALYs) averted, and cost per DALY averted. Economic benefit
measures estimated include out-of-pocket (OOP) expenditure averted and money-metric value of
insurance.

Results

All three scenarios represent a cost-effective use of resources and would avert 800,000-1 million
DALYs per year in India relative to the current scenario. However, especially in poor regions and
populations, scenario 1 (which publicly finances only first-line therapy) does not decrease the OOP
expenditure or provide financial risk protection if we include care-seeking costs. The OOP
expenditure averted increases from scenarios 1 through 3, and the money-metric value of
insurance follows a similar trend between scenarios and typically decreases with wealth. In the first
10 years of scenarios 2 and 3, households avert on average over US$80 million per year in medical
expenditure.

Significance

Expanding and publicly financing epilepsy treatment in India averts substantial disease burden. A
universal public finance policy that covers only first-line AEDs may not provide significant financial
risk protection. Covering costs for both first- and second-line therapy and other medical costs
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alleviates the financial burden from epilepsy and is cost-effective across wealth quintiles and in all
Indian states.

Key Points

e The high burden of epilepsy in India impacts households financially in addition to
disease-related burdens

e Provision of first-line antiepileptic drugs (AEDs) can significantly reduce the disease
burden and is cost-effective

e (ost-effectiveness analyses of mental health disorders are a useful tool for policy
decisions, but they do not capture the financial burden on households

e Public finance of first-line AEDs does not necessarily protect households from financial
shock if we consider care-seeking costs

e A program that publically finances second-line AEDs provides better financial risk
protection for the Indian population

Roughly 80% of the 50 million people globally who have epilepsy live in low- and middle-income
countries (LMICs).1 Most cases of epilepsy can be effectively treated using first-line drugs,2 which are
cost-effective,3-5 but poor knowledge and stigma, low prioritization within the health system, high out
of pocket costs, and lack of human resources, diagnostic facilities, and drug supply have led to a large
number of untreated epilepsy cases,1, 6-14 and consequently a high disease burden in these
countries. In 2010, epilepsy caused approximately 17.4 million disability-adjusted life years (DALYS)
globally. Globally, epilepsy ranks 20th as a cause of years lived with disability.15

An estimated 6-10 million individuals live with active epilepsy in India,11, 16, 17 but less than half
receive appropriate and sufficient epilepsy treatment.6 To overcome the treatment gap and improve
quality of care for people with epilepsy, India's Ministry of Health and Family Welfare has proposed
the creation of a national epilepsy program to increase public awareness about epilepsy, train
healthcare workers to better identify the disease, and provide first- and second-line antiepileptic drugs
(AEDs).11 Experts have also noted the need for an epilepsy surgery program in India.14, 18-20 In 1998,
the per patient cost of epilepsy treatment was as high as 88.2% of the country's per capita gross
national product (GNP), and epilepsy-related costs, which includes medical costs, travel, and lost work
time, exceeded $2.6 billion (2013 USD).21

We evaluate the health and economic benefits of a national program that finances and expands
coverage of epilepsy treatment in India. Using IndiaSim,22-24 an agent-based simulation model (ABM)
of India's population and health system, we examine the incremental impact of implementing three
universal public finance (UPF) policy scenarios. In scenario 1, the program provides first-line AEDs. In
scenario 2, the program provides both first- and second-line AEDs. In scenario 3, first-line AEDs,
second-line AEDs, and epilepsy surgery are publicly financed. In each scenario the program increases
coverage of the specified interventions to 80% through public and private provision, and it covers
related medical expenditures—diagnostics, outpatient consultation, and inpatient costs. For each
scenario we conduct an extended cost-effectiveness analysis (ECEA)25 by estimating the policies'



impacts on five measures: DALYs averted, incremental government expenditure, incremental dollars
per DALY averted or the incremental cost-effectiveness ratio (ICER), out-of-pocket (OOP) expenditure
averted, and the money-metric value of insurance.

Methods
Model

IndiaSim is representative of the Indian population and health system at the district level. Details
about IndiaSim are in Appendix S1 and in earlier publications.22, 23 We use it to model a baseline
scenario with a treatment gap of 64.3%26 and intervention scenarios with 80% effective coverage for
patients with epilepsy.

The disease model is presented in Figure 1. Healthy individuals acquire epilepsy at a daily rate A, for
age group i of gender j, and move into the “epilepsy without treatment” state. They clear the disease
without treatment at the remission rate oy,i;. Those in epilepsy states die at the rate of excess
mortality (Table S1).
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Epilepsy model A is the incidence rate for age group i of sex j; ¢y and ¢, are the effective coverage of first- (first-line AEDs) and
second-line (lamotrigine or surgery along with first-line AED) therapy; 1-a is the treatment dropout rate due to adherence; oy, is the
natural clearance rate for age group i of gender j, and oy and oy, are the clearance rates with therapy; and T is the rate of stopping
treatment when not having seizures. Those in the seizure-free with therapy state are still medically considered to have active
epilepsy. Individuals are born into the healthy and seizure-free category. They die from exogenous causes (in any state) or epilepsy-

related causes (in states with active epilepsy) and are removed from the model.

The model includes three treatment options for patients with epilepsy: first-line AEDs, lamotrigine,
and surgery. Lamotrigine is an example of a new-generation AED as the second-line treatment. First-
line drugs are prescribed according to the frequency distribution in Table 1.2 Those who seek and
receive treatment (at the rate c;) move into the “epilepsy with first-line therapy” category. A
proportion of patients, a, adhere to the treatment. Patients treated with first-line therapy who
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continue to experience epileptic seizures after 2 months are switched to second-line treatment if they
are covered (cy) and move into “epilepsy with second-line therapy” state. A third of these patients are
eligible for surgery (randomly selected in the model) and the rest are treated with lamotrigine.
Because epilepsy surgery is expensive and available data indicate that <500 surgeries are performed
each year in India, 14, 20 we assume that at baseline, only the top 1% of the population income
distribution is able to pay for surgery. Patients who are eligible for surgery but cannot afford it are
treated with lamotrigine. Patients who adhere to treatment and stop experiencing seizures naturally
or due to treatment at rates oy (first-line therapy) and oy, (second-line therapy) continue being
treated with AEDs for 5 years, at which point they move into the “seizure-free with first/second line
therapy” state. They continue to be defined to have active epilepsy for a mean period 1/, setto 5
years in our model.

Table 1. Treatment input parameters

Variable Value Sensitivity Source
range
Treatment parameters

Treatment gap 64.3% 45-84% Mbuba et al. 200826 and distributed according to NSS
60th round schedule 2531

Adherence 70% 49-91% Chisholm 20053
1st-line AED distribution Range
shown in
costs
Phenobarbital (30 mg) 50% Authors' assumption
Carbamazepine (200 30%
mg)
Phenytoin (100 mg) 10%
Valproate (200 mg) 10%

Second-line treatment
distribution

Second-line AED 67% Authors' assumption

(lamotrigine)

Surgery 33%

% Includes outpatient consultation, diagnostic investigation, and hospitalization; costs have been inflated to 2013 prices using

GDP deflators.

We consider the costs for implementing the program, calculated with the World Health Organization
(WHO) Mental Health Gap Action Programme (mhGAP) tool, in addition to patients' medical and care-
seeking costs. See Tables 1 and S1 for model parameters and costs.



Analysis

We conduct analysis of IndiaSim output using R (version 3.1.2) and report health and economic

outcomes at state and national levels for the first 10 years of intervention. Health burden is measured

in DALYs. Economic impact is measured using ICERs and epilepsy-specific OOP expenditure averted.
Financial risk protection is measured by the money-metric value of insurance—the price individuals
are willing to pay to avoid the risk of financial shock.25, 27 We report the mean present value for the
10 years, discounted at 3% annually. Costs and expenditures are in 2013 US dollars. We conduct a
Latin Hypercube Sampling (LHS) sensitivity analysis and construct 95% uncertainty ranges (URs).
Further details on these calculations are in Appendix S1.

Results

The outcomes for the UPF policies are in Table 2 and in Figures 2-4.

Table 2. Incremental health and economic outcomes per 100,000 persons (20,000 in each wealth

quintile)
Quintile

Baseline

DALYs

DALYs averted from

null case

Policy scenario 1
(incremental to

baseline)

DALYs averted

Incremental
government

expenditure

OOP expenditure
averted

Money-metric value

of insurance

| - poorest

510 (500-
520)

100 (90-
110)

175 (165-
185)

$28,950
($28,300-
$29,610)

—$4,550 (-
$5,860-
$3,240)

—$6,870
(—$7,830-

495 (485-
505)

110 (100-
120)

165 (155-
175)

$28,890
($28,240-
$29,540)

—$3,710
(—$4,800-
$2,630)

—$3,490
(—$4,070-

500 (490-
515)

115 (100-
125)

170 (160-
180)

$29,130
($28,490-
$29,770)

—$4,010
(—$5,130-
$2,890)

—$2,500
(—$2,900-

490 (480-
505)

130 (120-
140)

165 (155-
175)

$29,060
($28,400-
$29,710)

—$2,200
(—$3,460-
$940)

-$1,390
(—$1,660-

V - richest

495 (480-
505)

125 (110-
135)

160 (150-
170)

$29,060
($28,400-
$29,720)

—$2,760
(—$4,030-
$1,500)

—$960 (—
$1,360-

Total

2,490
(2,455-
2,535)

580 (545-
595)

835 (805-
870)

$145,090
($141,860-
$148,230)

—$17,230 (—
$23,010-
$12,740)

—$15,210 (—
$16,480-

Results are over 100 simulations and 10 years. They are presented in present day values. Baseline effective coverage for first-line

and second-line therapy is 36% and treatment is paid out of pocket. All policy scenarios cover the annual medical costs

(consultation, diagnostics, and inpatient). In scenario 1, effective coverage for first-line therapy is 80%, and effective coverage for



second-line therapy is 36%. Second-line treatment and surgery are paid out of pocket. In scenario 2, effective coverage for first-line
and second-line therapy is 80%, and only surgery is paid out of pocket. In scenario 3, effective coverage for first-line and second-line
therapy is 80%, and no treatment is paid out of pocket. Only the top 1% of the population chooses to undergo surgery when it is
covered out of pocket; 95% uncertainty range in parentheses. DALYs, disability-adjusted life years; OOP, out of pocket. Costs are

rounded to the nearest 10 and DALYs in the baseline and scenario 1 are rounded to the nearest 5.
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Prevalence of active epilepsy over time. Results are over100 simulations. The plot includes only individuals with active epilepsy-
seizure in the last 5 years. The treated and seizure-free group includes those that have not had recent seizures, but have had
seizures in the last 5 years. Baseline effective coverage for first-line and second-line therapy is 36% and treatment is paid out of
pocket. All policy scenarios cover the annual medical costs (consultation, diagnostics, and inpatient). In scenario 1, effective coverage
for first-line therapy is 80%, and effective coverage for second-line therapy is 36%. Second-line treatment and surgery are paid out of
pocket. In scenario 2, effective coverage for first-line and second-line therapy is 80%, and only surgery is paid out of pocket. In
scenario 3, effective coverage for first-line and second-line therapy is 80%, and no treatment is paid out of pocket. Only the top 1% of

the population chooses to undergo surgery when it is covered out of pocket.
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Cost-effectiveness. Results are over 100 simulations. DALYs, disability-adjusted life years. In row 1 the costs and health benefits are
discounted at 3% and aggregated over the 10 years. The costs include both government expenditure and out-of-pocket (OOP)
expenditure for diagnostics, treatments, inpatient costs, and first- and second-line therapies. Row 2 represents the mean
nondiscounted total costs and DALYs averted for the entire Indian population each year. All policy scenarios cover the annual
medical costs (consultation, diagnostics, and inpatient). In scenario 1, effective coverage for first-line therapy is 80%, and effective
coverage for second-line therapy is 36%. Second-line treatment and surgery are paid out of pocket. In scenario 2, effective coverage
for first-line and second-line therapy is 80%, and only surgery is paid out of pocket. In scenario 3, effective coverage for first-line and
second-line therapy is 80%, and no treatment is paid out of pocket. Only the top 1% of the population chooses to undergo surgery

when it is covered out of pocket. Error bars are the 95% uncertainty range.
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Health and economic outcomes per 100,000 persons in each state. Results are over 100 simulations and 10 years; they are presented
in present day values. OOP, out of pocket; DALYs, disability-adjusted life years. States in which the standard error is large and we
cannot differentiate the results from no effect are grayed out. In the OOP expenditure averted plot (row 3), two states—Assam and
Odisha—have significant negative results; they were grayed out for clarity in the color scale of the maps. All policy scenarios cover
the annual medical costs (consultation, diagnostics, and inpatient). In scenario 1, effective coverage for first-line therapy is 80%, and
effective coverage for second-line therapy is 36%. Second-line treatment and surgery are paid out of pocket. In scenario 2, effective
coverage for first-line and second-line therapy is 80%, and only surgery is paid out of pocket. In scenario 3, effective coverage for
first-line and second-line therapy is 80%, and no treatment is paid out of pocket. Only the top 1% of the population chooses to

undergo surgery when it is covered out of pocket.

Health benefits

The model predicts roughly 7 million total active epilepsy cases—individuals with epileptic seizures in
the last 5 years—in India at baseline. By the sixth year, the UPF policies relieve the burden of active
epilepsy cases by approximately 1.5-2 million across India and significantly increase the number of
treated patients among those with active epilepsy.

Figure 2 presents prevalence rates for the key health states of the model (treated and seizure-free,
treated with seizures, and untreated with seizures) over 10 years for each scenario. Prevalence of
treated and seizure-free patients is highest in the first 5 years in UPF scenarios 1 through 3 (close to
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five times the baseline prevalence). Prevalence drops significantly when patients who stopped
experiencing seizures in year 1 are no longer medically considered to have active epilepsy in year 6
(approximately 2.1-2.3 times the baseline prevalence in scenarios 1 through 3).

The burden of untreated individuals with epilepsy declines by roughly 43% (UR 40-45%), 50% (UR 48-
52%), and 52% (UR 50-54%) in scenarios 1 through 3, relative to baseline. It increases with
nonadherence to treatment. In year 10 of scenario 3, there is approximately 44% (UR 42-46%) fewer
untreated individuals with epilepsy than at baseline.

Total DALYs averted in UPF scenarios are presented in Table 2. Over 10 years, treatment in the
baseline scenario averts 580 (UR 545-595) DALYs per 100,000 individuals compared to no treatment.
Over the same period, in scenario 1, 835 (UR 805-870) DALYs per 100,000 persons are averted
incremental to the baseline. In scenario 2 an additional 65 (UR 56-76) DALYs per 100,000 are averted,
and in scenario 3 an additional 44 (UR 35-53) DALYs incremental to scenario 2. That amounts to
approximately 800,000 DALYs averted each year in the baseline, and 1.8-2.3 million DALYs averted in
scenarios 1 through 3 (Fig. 3 row 2 column 2).

At baseline, treatment averts more DALYs in rich populations (e.g., 125 UR 110-135/20,000 in the
richest quintile over the 10 years) than in poor ones (e.g., 100 UR 90-110/20,000 in the poorest
quintile) compared to the no treatment scenario. The UPF policies flatten the distribution of DALYs
averted by the treatment interventions across wealth quintiles (Table 2). In scenario 1, treatment
averts 160 (UR 150-170) DALYs per 20,000 (incremental to the baseline) in the richest 20% and 175 (UR
165-185) DALYs in the poorest 20%.

Goa and Maharashtra have the highest rates of averted DALYs (e.g., 1,350 UR 1,010-1,690 and 1,010
UR 950-1,065 DALYs averted per 100,000 in scenario 3 in Goa and Maharashtra), although the
differences between states are not large (Fig. 4 row 1 and Figs. S1-54 in the Appendix S1). In absolute
numbers the differences are far greater. The most DALYs are averted in Uttar Pradesh (298,950 UR
289,440-308,470 DALYs averted in the mean year in scenario 3), and combined with Bihar, Madhya
Pradesh, and Rajasthan it accounts for >50% of the DALYs averted in India in each UPF scenario. Those
states also have the greatest burden in the baseline.

Government expenditures

The sequential, incremental present day government expenditure (including diagnostics, AEDs,
surgeries, and medical consultation) in the first 10 years of the scenarios (Table 2) is: $145,090 (UR
$141,860-$148,230)/100,000 persons in scenario 1; $107,590 (UR $97,360-$117,430)/100,000 in
scenario 2; and $77,720 (UR $68,770-$86,650) in scenario 3. The government spends the most money
in the first 5 years of the UPF scenarios (Fig. 3 row 2 column 1). After 5 years, many new patients will
no longer have active epilepsy and will stop treatment, so government costs will drop. The costs are
especially high at the initial stages of scenario 3 when surgery is available to many new patients. Only
50-500 surgeries are performed each year in the status quo and in UPF scenarios 1 and 2.
Approximately 400,000 surgeries need to be performed in the initial stages of scenario 3 to cover 80%
of eligible existing epilepsy cases (who do not respond to first-line therapy), and following the initial
stage, 40,000-50,000 surgeries need to be performed each year. See Figure 4 row 2 and Figures S5-S7
for state-wise values.

Private, out-of-pocket expenditures



There is no significant OOP expenditure averted in UPF scenario 1. Mean OOP expenditure increases
by $17,230 (UR $12,740-%$23,010)/100,000 in the first 10 years (Table 2). The policies in the scenario
save $19,740 (UR $18,780-$20,690) out of pocket per 100,000 on first-line therapy and $20,150 (UR
$19,170-$21,130) on other medical costs, but those savings are countered by new patients' care-
seeking costs (approximately $27,000/100,000) and increase in second-line drug purchases
(approximately $30,000/100,000 not covered in scenario 1) if patients do not respond to first-line
therapy and choose to continue treatment. Similarly to government expenditure, OOP expenditure
drops when new patients experience remission and stop treatment. In year 7, the scenario's policies
avert $750 (UR $190-$1,310) OOP expenditure per 100,000 relative to the baseline, and in year 10 they
avert $1,510 (UR $980-$2,040).

Policies in scenarios 2 and 3 avert OOP expenditure as a result of the increased public financing. In the
first 10 years of scenario 2, OOP expenditure averted is $75,760 (UR $68,000-$83,160)/100,000
incremental to scenario 1, and the OOP expenditure averted in scenario 3 is similar. The range of the
rates of OOP expenditure averted per 100,000 across states is relatively small—from approximately
$45,000 to $72,000 averted in the first 10 years of scenario 2 and slightly more in scenario 3 (Fig. 3 row
3 and Figs. S8-510 in Appendix S1). On average over $80 million OOP expenditure is averted in India
per year in both scenarios 2 and 3, although the value is approximately $40-$60 million in the first few
years. Only the top 1% of the population has more OOP expenditure averted in scenario 3 than in
scenario 2 (Table 2) because others do not pay for surgeries in the baseline.

Cost-effectiveness

The sequential ICERs relative to no treatment are presented in Figure 3: $190 (UR $175-$205) in the
baseline, $194 (UR $185-$204) per DALY averted in scenario 1, $483 (UR $355-$611) in scenario 2, and
$1,790 (UR $1,448-%$2,131) in scenario 3. The dollars per DALY averted with respect to no treatment—
that is, the average cost-effective ratios—are $158 (UR $149-$167), $173 (UR $163-$183) and $220 (UR
$206-%$234) in scenarios 1, 2, and 3, respectively. All three policy scenario are “very cost-effective”
under WHO guidelines.28

Financial risk protection

The sequential, incremental money-metric value of insurance sum of the first 10 years of the policies
is —$15,210 (—$16,470 to —$13,940)/100,000 in scenario 1, $65,360 ($60,180-$70,530)/100,000 in
scenario 2, and $2,600 ($2,050-%$3,150) in scenario 3 (Table 2). The UPF in scenario 1 does not offer
financial risk protection. This affects the poor the most because they increase their effective coverage
and their travel frequency the most (Table 2). Poor states such as Bihar, which has a money-metric
value of insurance of $53,010 (UR —$62,360 to —$43,660)/100,000 summed over the 10 years, also
suffer financially.

In scenarios 2 and 3, the trend of financial risk protection across the wealth distribution flips from the
distribution in scenario 1. In scenario 2 the poor have the highest financial risk protection ($30,770 UR
$26,200-%$35,340/20,000 in quintile I in the 20 years), and the rich have the least protection ($1,270 UR
$730-%$1,810 in quintile V). In this scenario the money-metric value of insurance is extremely high in
Bihar at $223,890 (UR $184,680-$263,100)/100,000, and it is also above $100,000 in Manipur and Uttar
Pradesh (Fig. 3 row 4 and Fig. S12; for scenarios 1 and 3 also see figures S11 and S13, respectively).
The rich and rich states have higher protection in scenario 3 than in scenario 2 (e.g., financial risk
protection in Delhi is approximately $13,000 higher, whereas it is $1,000 lower in Bihar).



Discussion

In this article, we compute the health and financial benefits of expanding coverage and publicly
financing epilepsy treatment in India. Although past analyses find epilepsy treatment is cost-effective
in LMICs,3-5, 29, 30 severe undertreatment of epilepsy persists. We evaluate a hypothetical national
epilepsy program and demonstrate the incremental benefits to various Indian subpopulations
achieved through government financing of first-line AEDs (scenario 1), first- and second-line AEDs
(scenario 2), and first-line AEDs, second-line AEDs, and surgery (scenario 3). The key findings are
presented qualitatively in Table 3.

Table 3. Key findings

Epilepsy Cost Cost- Disease burden Financial risk
treatment effectiveness = averted protection
provided in (WHO
UPF guidelines)
Scenario  First-line High (approximately $220- Very cost- High and Low or none
1 AEDs $255 million per year effective somewhat
through year 5,then $160- progressive

$185 million per year)

Scenario  First- and High (slightly higher than in Very cost- High (slightly High and very
2 second- scenario 1) effective higher than in progressive
line AEDs scenario 1 and
similarly

progressive)

Scenario  First- and Extremely high (extremely Very cost- High (slightly High (slightly

3 second- high through year 5, then effective higher than in higher than in
line AEDs slightly higher than in scenario 2 and scenario 3, but
and scenario 2) similarly less
surgery progressive) progressive)

Increasing coverage requires substantial government investment, especially in the initial stages of the
UPF scenarios. In our analysis we assume an immediate increase of coverage, and therefore the costs
are extremely high in the first few years. In the first 5 years of scenario 1, the government would
spend $220-%$255 million ($365-$440 million in scenario 2) per year, and in the next 5 years it would
spend $160-%$185 million ($285-%$325 million in scenario 2) per year. In scenario 3 the government
would spend approximately $1 billion dollars in year one, $410-%$480 million in the next 4 years, and
$320-$390 million each year following that. The immediate increase in coverage is likely infeasible,
and in reality the higher costs in the initial stages can be spread out over a longer period. Despite that,
this analysis points to the substantial initial investment needed, especially in a scenario with surgery
public financing (scenario 3).

We find that the scenario 1 health benefits are high but the UPF policy offers minimal financial risk
protection and can increase financial risk. The health benefits accrued in scenario 1 are higher for the



lower income quintiles because their care-seeking increases the most from the baseline scenario,
where coverage in this population is the lowest. Our baseline data on the distribution of health-
seeking behavior by wealth (NSS 60th round, schedule 25)31 may even underestimate the slope, and
therefore the relative health benefits to the poor in scenario 1. Variations in DALYs averted across
states in scenario 1 primarily reflect the underlying demographic differences of the states.
Approximately 1 million DALYs per year would be averted in India in the scenario 1 UPF relative to the
baseline. Over half of the averted DALYs would be in the states Uttar Pradesh, Bihar, Madhya Pradesh,
and Rajasthan.

When we consider OOP expenditures that the government may not cover in a UPF (e.g., travel costs),
the results of the ECEA are more informative than a standard cost-effectiveness analysis (CEA). The
increased supply of treatment may not be fully utilized by subpopulations that cannot afford the
associated care-seeking costs. The lack of financial risk protection may mean that the health benefits
we estimate are exaggerated. Moreover, even if the health benefits in scenario 1 seem progressive,
the opposite may be true when a full accounting of costs is undertaken.

In contrast with scenario 1, scenarios 2 and 3 provide significant financial risk protection, although
their health benefits incremental to those of scenario 1 are small (if scenario 1's benefits are realized).
Indians would spend a mean of $84 million and $81 million per year less out of pocket in scenarios 2
and 3, respectively. The UPF in scenario 2 is progressive and provides the most protection for the poor
and poor states. In our analysis, >50% of the OOP expenditure averted (and DALYs averted) and
approximately 70% of the financial risk protection come from Uttar Pradesh, Bihar, Madhya Pradesh,
and Rajasthan. If financial limitations prevent the government from fully implementing an epilepsy
program, identifying these states—and potentially others—where the intervention has a high impact
can improve the focus of policies.

Because we assume only the richest 1% of the population seeks surgery in the baseline, scenario 3
contributes more to the health of the bottom 99% relative to scenario 2, but it provides additional
financial protection only for the top 1%. The poor actually spend more out of pocket in scenario 3 than
in scenario 2 because of additional care-seeking costs. Per case travel and lodging (care-seeking) costs
would likely drop in a UPF policy that increases surgery coverage because new facilities in
communities would need to be built. However, additional expenses would shift toward building the
facilities.

Scenario 2 (increasing coverage of first- and second-line treatments to 80% and public financing of
those therapies) is similar to the program described by Tripathi et al.11 as the national epilepsy
program currently under consideration in India. We find that such a program would be cost-effective
for India. Demand-side interventions (e.g., public education) to increase care-seeking in a UPF similar
to scenario 2 may be needed alongside the supply-side ones (e.g., increasing availability of AEDs and
training on AED principles),13 but in the short term this scenario is likely more feasible than scenario
3, a UPF that also covers surgery. A recent survey identified 18 centers that conducted presurgical
evaluation and surgery for epilepsy in India.32 The number of surgeries performed in the leading
centers has increased over threefold since 1995-2000. However, the facilities are unevenly dispersed
across the country—50% of the facilities are in southern India and several are located around Delhi,
leaving the center, east, and west uncovered—and two thirds are nongovernmental. To increase the
number of surgeries performed each year, existing facilities need to expand their epilepsy programs
at a more rapid pace and new facilities need to be built, especially in poorly covered areas. Clearly, this



process will take time, but scenario 3 is incrementally cost-effective to scenario 2, and progress toward
increasing epilepsy surgery in India can be made while implementing policies in line with scenario 2.

Evaluating prospective national epilepsy policies with an agent-based model allows for exploring the
distribution of impact across different population subgroups, but the accuracy and level of detail
possible in such an analysis is restricted by the quality of the input parameters. Here we extrapolate
impact across states and income quintiles based on the underlying population distribution of those
groups, but we do not capture all potentially relevant covariates. Improving the model parameters
would improve the model's estimates. Many psychiatric and somatic disorders, not considered in the
model, are more common among people with epilepsy than the general population.33 These
comorbidities impact physician decisions, patient behavior, and health outcomes. Adverse drug
interactions need to be taken into account by physicians, and comorbidities can increase
readmission,34 increase households' OOP expenditure, and affect patients' decisions. The designing
of health services for epilepsy patients in UPF can further benefit from taking comorbidities into
consideration.

In addition, although this article adds to the discussion on expanding coverage of epilepsy treatment
in India, it does have several limitations. We assume that both income and treatment costs will be
constant over the 10-year period of analysis. Furthermore, the costs included in the analysis are not
an exhaustive list of costs associated with the policy scenarios described. We do not include the costs
of the program to build new facilities or alter the travel costs paid out of pocket, presuming they
would be lower with higher coverage and more facilities.

Our findings highlight the importance of considering the financial impacts of interventions and moving
beyond CEA and disease burden analyses. Previous analyses have already shown that increasing first-
line epilepsy therapy reduces the disease burden and is cost-effective,3-5, 29, 30 and we confirm that
result in our model. However, our results show that a UPF policy on first-line therapy alone fails to
protect from financial shock, and that affects poor populations the most adversely. Moreover, the lack
of financial risk protection may mean the health benefits of the policy are not fully realized. A policy
that increases the distribution of second-line therapy further reduces the disease burden (although
only by a small amount), while also providing substantial financial risk protection. Accordingly, this
analysis provides economic evidence in support of the proposed national epilepsy program in India.

Acknowledgments

We thank Ashvin Ashok for research assistance. The study was funded by the Bill & Melinda Gates
Foundation through the Disease Control Priorities project at the University of Washington (Grant no.
720165). The study sponsors had no role in identification, study design, data collection, and data
analysis and its reporting.

Disclosure

None of the authors has any conflict of interest to disclose. DC and TD are staff members of the World
Health Organization (WHO). The authors alone are responsible for the views expressed in this
publication and they do not necessarily represent the decisions, policy, or views of WHO. We confirm
that we have read the Journal's position on issues involved in ethical publication and affirm that this
report is consistent with those guidelines.



Biography

Itamar Megiddo is a health economics researcher and disease modeler at CDDEP.

Supporting Information v

Filename Description

epi13294-sup-0001-Supinfo.docx Appendix S1. Modeling details.

Word document, 6.8 MB Table S1. Disease input parameters.
Figure S1. Significance of state-wise DALYs per 100,000 in the
baseline scenario.
Figure S2. Significance of state-wise DALYs averted per 100,000 in
UPF scenario 1 (from the baseline scenario).
Figure S3. Significance of state-wise DALYs averted per 100,000 in
UPF scenario 2 (from the baseline scenario).
Figure S4. Significance of state-wise DALYs averted per 100,000 in
UPF scenario 3 (from the baseline scenario).
Figure S5. Significance of state-wise government expenditure per
100,000 in UPF scenario 1.
Figure S6. Significance of state-wise government expenditure per
100,000 in UPF scenario 2.
Figure S7. Significance of state-wise government expenditure per
100,000 in UPF scenario 3.
Figure S8. Significance of state-wise out-of-pocket expenditure
averted per 100,000 in UPF scenario 1.
Figure S9. Significance of state-wise out-of-pocket expenditure
averted per 100,000 in UPF scenario 2.
Figure S10. Significance of state-wise out-of-pocket expenditure
averted per 100,000 in UPF scenario 3.

Figure S11. Significance of state-wise money-metric value of

References

1 World Health Organization. Atlas: epilepsy care in the world. Geneva: World Health Organization; 2005.

Google Scholar


https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BWorld%2BHealth%2BOrganization.%2BAtlas%253A%2Bepilepsy%2Bcare%2Bin%2Bthe%2Bworld.%2BGeneva%253A%2BWorld%2BHealth%2BOrganization%253B%2B2005.&doi=10.1111%2Fepi.13294&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/cms/asset/d31defbb-7757-4352-977b-910d1401b908/epi13294-fig-0005-m.jpg
https://onlinelibrary.wiley.com/action/downloadSupplement?doi=10.1111%2Fepi.13294&file=epi13294-sup-0001-SupInfo.docx

2 Schmidt D, Schachter SC. Drug treatment of epilepsy in adults. BM/ 2014; 348: g254.

PubMed Web of Science® Google Scholar

3 Chisholm D. Cost-effectiveness of first-line antiepileptic drug treatments in the developing world: a
population-level analysis. Epilepsia 2005; 46: 751-759.

PubMed Web of Science® Google Scholar

4 Gureje O, Chisholm D, Kola L. Cost-effectiveness of an essential mental health intervention package in
Nigeria. World Psychiatry 2007; 6: 42-48.

PubMed Web of Science® Google Scholar

5 Chisholm D, Saxena S. Cost effectiveness of strategies to combat neuropsychiatric conditions in sub-Saharan
Africa and South East Asia: mathematical modelling study. BMJ 2012; 344: e609.

PubMed Web of Science® Google Scholar

6 Meyer A-C, Dua T, Ma J, et al. Global disparities in the epilepsy treatment gap: a systematic review. Bull World
Health Organ 2010; 88: 260-266.

PubMed Web of Science® Google Scholar

7 Radhakrishnan K, Pandian JD, Santhoshkumar T, et al. Prevalence, Knowledge, Attitude, and Practice of
Epilepsy in Kerala, South India. Epilepsia 2000; 41: 1027-1035.

CAS PubMed Web of Science® Google Scholar

8 Neni SW, Latif AZA, Wong SY, et al. Awareness, knowledge and attitudes towards epilepsy among rural
populations in East Coast Peninsular Malaysia: a preliminary exploration. Seizure 2010; 19: 280-290.

PubMed Web of Science® Google Scholar

9 Mbuba CK, Ngugi AK, Fegan G, et al. Risk factors associated with the epilepsy treatment gap in Kilifi, Kenya: a
cross-sectional study. Lancet Neurol 2012; 11: 688-696.

PubMed Web of Science® Google Scholar

10 Maiga Y, Albakaye M, Diallo LL, et al. Current beliefs and attitudes regarding epilepsy in Mali. Epilepsy Behav
2014; 33: 115-121.

PubMed Web of Science® Google Scholar

11 Tripathi M, Jain D, Devi M. Need for a national epilepsy control program. Ann Indian Acad Neurol 2012; 15:
89-93.



https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BWorld%2BHealth%2BOrganization.%2BAtlas%253A%2Bepilepsy%2Bcare%2Bin%2Bthe%2Bworld.%2BGeneva%253A%2BWorld%2BHealth%2BOrganization%253B%2B2005.&doi=10.1111%2Fepi.13294&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=24583319&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1136%2Fbmj.g254&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000332212100008&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1136%2Fbmj.g254&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D348%26publication_year%3D2014%26pages%3Dg254%26journal%3DBMJ%26author%3DD%2BSchmidt%26author%3DSC%2BSchachter%26title%3DDrug%2Btreatment%2Bof%2Bepilepsy%2Bin%2Badults&doi=10.1111%2Fepi.13294&doiOfLink=10.1136%2Fbmj.g254&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=15857443&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.1528-1167.2005.52704.x&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000228560000020&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.1528-1167.2005.52704.x&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D46%26publication_year%3D2005%26pages%3D751-759%26journal%3DEpilepsia%26author%3DD%2BChisholm%26title%3DCost%25E2%2580%2590effectiveness%2Bof%2Bfirst%25E2%2580%2590line%2Bantiepileptic%2Bdrug%2Btreatments%2Bin%2Bthe%2Bdeveloping%2Bworld%253A%2Ba%2Bpopulation%25E2%2580%2590level%2Banalysis&doi=10.1111%2Fepi.13294&doiOfLink=10.1111%2Fj.1528-1167.2005.52704.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=17342226&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=e_1_2_8_5_1%3APMID&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000244371400016&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=e_1_2_8_5_1%3AISI&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D6%26publication_year%3D2007%26pages%3D42-48%26journal%3DWorld%2BPsychiatry%26author%3DO%2BGureje%26author%3DD%2BChisholm%26author%3DL%2BKola%26title%3DCost%25E2%2580%2590effectiveness%2Bof%2Ban%2Bessential%2Bmental%2Bhealth%2Bintervention%2Bpackage%2Bin%2BNigeria&doi=10.1111%2Fepi.13294&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=22389339&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1136%2Fbmj.e609&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000301232600004&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1136%2Fbmj.e609&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D344%26publication_year%3D2012%26pages%3De609%26journal%3DBMJ%26author%3DD%2BChisholm%26author%3DS%2BSaxena%26title%3DCost%2Beffectiveness%2Bof%2Bstrategies%2Bto%2Bcombat%2Bneuropsychiatric%2Bconditions%2Bin%2Bsub%25E2%2580%2590Saharan%2BAfrica%2Band%2BSouth%2BEast%2BAsia%253A%2Bmathematical%2Bmodelling%2Bstudy&doi=10.1111%2Fepi.13294&doiOfLink=10.1136%2Fbmj.e609&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=20431789&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.2471%2FBLT.09.064147&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000276748800013&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.2471%2FBLT.09.064147&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D88%26publication_year%3D2010%26pages%3D260-266%26journal%3DBull%2BWorld%2BHealth%2BOrgan%26author%3DA%25E2%2580%2590C%2BMeyer%26author%3DT%2BDua%26author%3DJ%2BMa%26title%3DGlobal%2Bdisparities%2Bin%2Bthe%2Bepilepsy%2Btreatment%2Bgap%253A%2Ba%2Bsystematic%2Breview&doi=10.1111%2Fepi.13294&doiOfLink=10.2471%2FBLT.09.064147&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fepi.13294&key=1%3ASTN%3A280%3ADC%252BD3cvitVWqtw%253D%253D&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.1528-1157.2000.tb00289.x&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=10961631&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.1528-1157.2000.tb00289.x&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000088661000017&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.1528-1157.2000.tb00289.x&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D41%26publication_year%3D2000%26pages%3D1027-1035%26journal%3DEpilepsia%26author%3DK%2BRadhakrishnan%26author%3DJD%2BPandian%26author%3DT%2BSanthoshkumar%26title%3DPrevalence%252C%2BKnowledge%252C%2BAttitude%252C%2Band%2BPractice%2Bof%2BEpilepsy%2Bin%2BKerala%252C%2BSouth%2BIndia&doi=10.1111%2Fepi.13294&doiOfLink=10.1111%2Fj.1528-1157.2000.tb00289.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=20466567&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1016%2Fj.seizure.2010.04.006&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=WOS%3A000278798200005&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1016%2Fj.seizure.2010.04.006&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D19%26publication_year%3D2010%26pages%3D280-290%26journal%3DSeizure%26author%3DSW%2BNeni%26author%3DAZA%2BLatif%26author%3DSY%2BWong%26title%3DAwareness%252C%2Bknowledge%2Band%2Battitudes%2Btowards%2Bepilepsy%2Bamong%2Brural%2Bpopulations%2Bin%2BEast%2BCoast%2BPeninsular%2BMalaysia%253A%2Ba%2Bpreliminary%2Bexploration&doi=10.1111%2Fepi.13294&doiOfLink=10.1016%2Fj.seizure.2010.04.006&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=22770914&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1016%2FS1474-4422%2812%2970155-2&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000307089700014&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1016%2FS1474-4422%2812%2970155-2&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D11%26publication_year%3D2012%26pages%3D688-696%26journal%3DLancet%2BNeurol%26author%3DCK%2BMbuba%26author%3DAK%2BNgugi%26author%3DG%2BFegan%26title%3DRisk%2Bfactors%2Bassociated%2Bwith%2Bthe%2Bepilepsy%2Btreatment%2Bgap%2Bin%2BKilifi%252C%2BKenya%253A%2Ba%2Bcross%25E2%2580%2590sectional%2Bstudy&doi=10.1111%2Fepi.13294&doiOfLink=10.1016%2FS1474-4422%2812%2970155-2&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=24657502&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1016%2Fj.yebeh.2014.02.031&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000334655200022&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1016%2Fj.yebeh.2014.02.031&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D33%26publication_year%3D2014%26pages%3D115-121%26journal%3DEpilepsy%2BBehav%26author%3DY%2BMaiga%26author%3DM%2BAlbakaye%26author%3DLL%2BDiallo%26title%3DCurrent%2Bbeliefs%2Band%2Battitudes%2Bregarding%2Bepilepsy%2Bin%2BMali&doi=10.1111%2Fepi.13294&doiOfLink=10.1016%2Fj.yebeh.2014.02.031&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT

CAS PubMed Web of Science® Google Scholar

12 Dua T, de Boer HM, Prilipko LL, et al. Epilepsy care in the world: results of an ILAE/IBE/WHO Global
Campaign Against Epilepsy survey. Epilepsia 2006; 47: 1225-1231.

CAS PubMed Web of Science® Google Scholar

13 Mbuba CK, Newton CR. Packages of care for epilepsy in low- and middle-income countries. PLoS Med 2009;
6: e1000162.

PubMed Web of Science® Google Scholar

14 Rathore C, Rao MB, Radhakrishnan K. National epilepsy surgery program: realistic goals and pragmatic
solutions. Neurol India 2014; 62: 124-129.

PubMed Web of Science® Google Scholar

15 Vos T, Flaxman AD, Naghavi M, et al. Years lived with disability (YLDs) for 1160 sequelae of 289 diseases and
injuries 1990-2010: a systematic analysis for the Global Burden of Disease Study 2010. Lancet 2012; 380: 2163~
2196.

PubMed Web of Science® Google Scholar

16 Deuvi G, Satishchandra P, Gururaj G. National workshop on public health aspects of epilepsy for senior
personnel of state health departments in India. Ann Indian Acad Neurol 1999; 2: 29-30.

Google Scholar

17 Sridharan R, Murthy BN. Prevalence and pattern of epilepsy in India. Epilepsia 1999; 40: 631-636.

CAS PubMed Web of Science® Google Scholar

18 Rao MB, Radhakrishnan K. Is epilepsy surgery possible in countries with limited resources? Epilepsia 2000;
41(Suppl. 4): S31-S34.

PubMed Web of Science® Google Scholar

19 Ps C. The need for developing comprehensive epilepsy surgery units in India. Indian / Neurosurg 2012; 1: 1.

Google Scholar

20 Radhakrishnan K. Epilepsy surgery in India. Neurol India 2009; 57: 4-6.

PubMed Web of Science® Google Scholar

21 Thomas SV, Sarma PS, Alexander M, et al. Economic burden of epilepsy in India. Epilepsia 2001; 42: 1052-
1060.



https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fepi.13294&key=1%3ASTN%3A280%3ADC%252BC38nht12msQ%253D%253D&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.4103%2F0972-2327.94989&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=22566719&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.4103%2F0972-2327.94989&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000303327300004&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.4103%2F0972-2327.94989&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D15%26publication_year%3D2012%26pages%3D89-93%26journal%3DAnn%2BIndian%2BAcad%2BNeurol%26author%3DM%2BTripathi%26author%3DD%2BJain%26author%3DM%2BDevi%26title%3DNeed%2Bfor%2Ba%2Bnational%2Bepilepsy%2Bcontrol%2Bprogram&doi=10.1111%2Fepi.13294&doiOfLink=10.4103%2F0972-2327.94989&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fepi.13294&key=1%3ASTN%3A280%3ADC%252BD28vmsVCjsw%253D%253D&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.1528-1167.2006.00595.x&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=16886987&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.1528-1167.2006.00595.x&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000239119700016&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.1528-1167.2006.00595.x&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D47%26publication_year%3D2006%26pages%3D1225-1231%26journal%3DEpilepsia%26author%3DT%2BDua%26author%3DHM%2BBoer%26author%3DLL%2BPrilipko%26title%3DEpilepsy%2Bcare%2Bin%2Bthe%2Bworld%253A%2Bresults%2Bof%2Ban%2BILAE%252FIBE%252FWHO%2BGlobal%2BCampaign%2BAgainst%2BEpilepsy%2Bsurvey&doi=10.1111%2Fepi.13294&doiOfLink=10.1111%2Fj.1528-1167.2006.00595.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=19823570&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1371%2Fjournal.pmed.1000162&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000272032300006&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1371%2Fjournal.pmed.1000162&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D6%26publication_year%3D2009%26pages%3De1000162%26journal%3DPLoS%2BMed%26author%3DCK%2BMbuba%26author%3DCR%2BNewton%26title%3DPackages%2Bof%2Bcare%2Bfor%2Bepilepsy%2Bin%2Blow%25E2%2580%2590%2Band%2Bmiddle%25E2%2580%2590income%2Bcountries&doi=10.1111%2Fepi.13294&doiOfLink=10.1371%2Fjournal.pmed.1000162&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=24823719&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.4103%2F0028-3886.132318&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000337806500002&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.4103%2F0028-3886.132318&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D62%26publication_year%3D2014%26pages%3D124-129%26journal%3DNeurol%2BIndia%26author%3DC%2BRathore%26author%3DMB%2BRao%26author%3DK%2BRadhakrishnan%26title%3DNational%2Bepilepsy%2Bsurgery%2Bprogram%253A%2Brealistic%2Bgoals%2Band%2Bpragmatic%2Bsolutions&doi=10.1111%2Fepi.13294&doiOfLink=10.4103%2F0028-3886.132318&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=23245607&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1016%2FS0140-6736%2812%2961729-2&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=WOS%3A000312387000015&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1016%2FS0140-6736%2812%2961729-2&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D380%26publication_year%3D2012%26pages%3D2163-2196%26journal%3DLancet%26author%3DT%2BVos%26author%3DAD%2BFlaxman%26author%3DM%2BNaghavi%26title%3DYears%2Blived%2Bwith%2Bdisability%2B%2528YLDs%2529%2Bfor%2B1160%2Bsequelae%2Bof%2B289%2Bdiseases%2Band%2Binjuries%2B1990%25E2%2580%25932010%253A%2Ba%2Bsystematic%2Banalysis%2Bfor%2Bthe%2BGlobal%2BBurden%2Bof%2BDisease%2BStudy%2B2010&doi=10.1111%2Fepi.13294&doiOfLink=10.1016%2FS0140-6736%2812%2961729-2&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D2%26publication_year%3D1999%26pages%3D29-30%26journal%3DAnn%2BIndian%2BAcad%2BNeurol%26author%3DG%2BDevi%26author%3DP%2BSatishchandra%26author%3DG%2BGururaj%26title%3DNational%2Bworkshop%2Bon%2Bpublic%2Bhealth%2Baspects%2Bof%2Bepilepsy%2Bfor%2Bsenior%2Bpersonnel%2Bof%2Bstate%2Bhealth%2Bdepartments%2Bin%2BIndia&doi=10.1111%2Fepi.13294&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fepi.13294&key=1%3ASTN%3A280%3ADyaK1MzhtlWjtg%253D%253D&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.1528-1157.1999.tb05566.x&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=10386533&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.1528-1157.1999.tb05566.x&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000080053800013&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.1528-1157.1999.tb05566.x&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D40%26publication_year%3D1999%26pages%3D631-636%26journal%3DEpilepsia%26author%3DR%2BSridharan%26author%3DBN%2BMurthy%26title%3DPrevalence%2Band%2Bpattern%2Bof%2Bepilepsy%2Bin%2BIndia&doi=10.1111%2Fepi.13294&doiOfLink=10.1111%2Fj.1528-1157.1999.tb05566.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=10963475&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.1528-1157.2000.tb01543.x&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000088760300007&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.1528-1157.2000.tb01543.x&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D41%26publication_year%3D2000%26pages%3DS31-S34%26journal%3DEpilepsia%26issue%3DSuppl.%2B4%26author%3DMB%2BRao%26author%3DK%2BRadhakrishnan%26title%3DIs%2Bepilepsy%2Bsurgery%2Bpossible%2Bin%2Bcountries%2Bwith%2Blimited%2Bresources%253F&doi=10.1111%2Fepi.13294&doiOfLink=10.1111%2Fj.1528-1157.2000.tb01543.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D1%26publication_year%3D2012%26pages%3D1%26journal%3DIndian%2BJ%2BNeurosurg%26author%3DC%2BPs%26title%3DThe%2Bneed%2Bfor%2Bdeveloping%2Bcomprehensive%2Bepilepsy%2Bsurgery%2Bunits%2Bin%2BIndia&doi=10.1111%2Fepi.13294&doiOfLink=10.4103%2F2277-9167.94361&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=19305068&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.4103%2F0028-3886.48791&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000264551700003&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.4103%2F0028-3886.48791&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D57%26publication_year%3D2009%26pages%3D4-6%26journal%3DNeurol%2BIndia%26author%3DK%2BRadhakrishnan%26title%3DEpilepsy%2Bsurgery%2Bin%2BIndia&doi=10.1111%2Fepi.13294&doiOfLink=10.4103%2F0028-3886.48791&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT

CAS PubMed Web of Science® Google Scholar

22 Megiddo |, Colson AR, Nandi A, et al. Analysis of the Universal Immunization Programme and introduction
of a rotavirus vaccine in India with IndiaSim. Vaccine 2014; 32(S1): A151-161.

PubMed Web of Science® Google Scholar

23 Nandi A, Megiddo |, Prabhakaran D, et al. Meeting Abstracts: an agent-based simulation modelling
approach to extended cost-effectiveness analysis of health interventions. Lancet 2013; 381(Suppl.): S96.

PubMed Google Scholar

24 Nandi A, Colson AR, Verma A, et al. The health and economic benefits of scaling up a home-based neonatal
care package in rural India: a modeling analysis. Health Policy Plan 2015 Nov 11 [Epub ahead of print].

PubMed Web of Science® Google Scholar

25 Verguet S, Laxminarayan R, Jamison DT. Universal public finance of tuberculosis treatment in India: an
extended cost-effectiveness analysis. Health Econ 2014; 24: 318-332.

PubMed Web of Science® Google Scholar

26 Mbuba CK, Ngugi AK, Newton CR, et al. The epilepsy treatment gap in developing countries: a systematic
review of the magnitude, causes, and intervention strategies. Epilepsia 2008; 49: 1491-1503.

PubMed Web of Science® Google Scholar

27 Verguet S, Murphy S, Anderson B, et al. Public finance of rotavirus vaccination in India and Ethiopia: an
extended cost-effectiveness analysis. Vaccine 2013; 31: 4902-4910.

PubMed Web of Science® Google Scholar

28 WHO. Making choices in health: WHO guide to cost-effectiveness analysis. Geneva: World Health Organization;
2003.

Google Scholar

29 ChowJ, Darley S, Laxminarayan R. Cost-effectiveness of disease interventions in India. Washington DC: Resour
Futur; 2007.

Google Scholar

30 Laxminarayan R, Chow J, Shahid-Salles SA. Intervention cost-effectiveness: overview of main messages. In
DT Jamison, JG Breman, AR Measham, G Alleyne, M Claeson, DB Evans, et al., (Eds) Disease control priorities in
developing countries, Washington, DC: Oxford University Press; 2006: 35-86.

Web of Science® Google Scholar



https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fepi.13294&key=1%3ASTN%3A280%3ADC%252BD3MrhtFGmtw%253D%253D&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1046%2Fj.1528-1157.2001.0420081052.x&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=11554893&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1046%2Fj.1528-1157.2001.0420081052.x&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000170762400013&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1046%2Fj.1528-1157.2001.0420081052.x&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D42%26publication_year%3D2001%26pages%3D1052-1060%26journal%3DEpilepsia%26author%3DSV%2BThomas%26author%3DPS%2BSarma%26author%3DM%2BAlexander%26title%3DEconomic%2Bburden%2Bof%2Bepilepsy%2Bin%2BIndia&doi=10.1111%2Fepi.13294&doiOfLink=10.1046%2Fj.1528-1157.2001.0420081052.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=25091670&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1016%2Fj.vaccine.2014.04.080&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000340977500028&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1016%2Fj.vaccine.2014.04.080&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D32%26publication_year%3D2014%26pages%3DA151-161%26journal%3DVaccine%26issue%3DS1%26author%3DI%2BMegiddo%26author%3DAR%2BColson%26author%3DA%2BNandi%26title%3DAnalysis%2Bof%2Bthe%2BUniversal%2BImmunization%2BProgramme%2Band%2Bintroduction%2Bof%2Ba%2Brotavirus%2Bvaccine%2Bin%2BIndia%2Bwith%2BIndiaSim&doi=10.1111%2Fepi.13294&doiOfLink=10.1016%2Fj.vaccine.2014.04.080&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=23107253&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1016%2FS0140-6736%2813%2961350-1&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D381%26publication_year%3D2013%26pages%3DS96%26journal%3DLancet%26issue%3DSuppl.%26author%3DA%2BNandi%26author%3DI%2BMegiddo%26author%3DD%2BPrabhakaran%26title%3DMeeting%2BAbstracts%253A%2Ban%2Bagent%25E2%2580%2590based%2Bsimulation%2Bmodelling%2Bapproach%2Bto%2Bextended%2Bcost%25E2%2580%2590effectiveness%2Banalysis%2Bof%2Bhealth%2Binterventions&doi=10.1111%2Fepi.13294&doiOfLink=10.1016%2FS0140-6736%2813%2961350-1&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=26561440&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1093%2Fheapol%2Fczv113&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000377612100009&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1093%2Fheapol%2Fczv113&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2015%26journal%3DHealth%2BPolicy%2BPlan%26author%3DA%2BNandi%26author%3DAR%2BColson%26author%3DA%2BVerma%26title%3DThe%2Bhealth%2Band%2Beconomic%2Bbenefits%2Bof%2Bscaling%2Bup%2Ba%2Bhome%25E2%2580%2590based%2Bneonatal%2Bcare%2Bpackage%2Bin%2Brural%2BIndia%253A%2Ba%2Bmodeling%2Banalysis&doi=10.1111%2Fepi.13294&doiOfLink=10.1093%2Fheapol%2Fczv113&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=24497185&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1002%2Fhec.3019&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000348572000007&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1002%2Fhec.3019&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D24%26publication_year%3D2014%26pages%3D318-332%26journal%3DHealth%2BEcon%26author%3DS%2BVerguet%26author%3DR%2BLaxminarayan%26author%3DDT%2BJamison%26title%3DUniversal%2Bpublic%2Bfinance%2Bof%2Btuberculosis%2Btreatment%2Bin%2BIndia%253A%2Ban%2Bextended%2Bcost%25E2%2580%2590effectiveness%2Banalysis&doi=10.1111%2Fepi.13294&doiOfLink=10.1002%2Fhec.3019&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=18557778&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.1528-1167.2008.01693.x&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000259144500003&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.1528-1167.2008.01693.x&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D49%26publication_year%3D2008%26pages%3D1491-1503%26journal%3DEpilepsia%26author%3DCK%2BMbuba%26author%3DAK%2BNgugi%26author%3DCR%2BNewton%26title%3DThe%2Bepilepsy%2Btreatment%2Bgap%2Bin%2Bdeveloping%2Bcountries%253A%2Ba%2Bsystematic%2Breview%2Bof%2Bthe%2Bmagnitude%252C%2Bcauses%252C%2Band%2Bintervention%2Bstrategies&doi=10.1111%2Fepi.13294&doiOfLink=10.1111%2Fj.1528-1167.2008.01693.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=23871824&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1016%2Fj.vaccine.2013.07.014&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000326772100035&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1016%2Fj.vaccine.2013.07.014&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D31%26publication_year%3D2013%26pages%3D4902-4910%26journal%3DVaccine%26author%3DS%2BVerguet%26author%3DS%2BMurphy%26author%3DB%2BAnderson%26title%3DPublic%2Bfinance%2Bof%2Brotavirus%2Bvaccination%2Bin%2BIndia%2Band%2BEthiopia%253A%2Ban%2Bextended%2Bcost%25E2%2580%2590effectiveness%2Banalysis&doi=10.1111%2Fepi.13294&doiOfLink=10.1016%2Fj.vaccine.2013.07.014&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BWHO.%2BMaking%2Bchoices%2Bin%2Bhealth%253A%2BWHO%2Bguide%2Bto%2Bcost%25E2%2580%2590effectiveness%2Banalysis.%2BGeneva%253A%2BWorld%2BHealth%2BOrganization%253B%2B2003.&doi=10.1111%2Fepi.13294&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2007%26author%3DJ%2BChow%26author%3DS%2BDarley%26author%3DR%2BLaxminarayan%26title%3DCost%25E2%2580%2590effectiveness%2Bof%2Bdisease%2Binterventions%2Bin%2BIndia&doi=10.1111%2Fepi.13294&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000305583100004&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=e_1_2_8_31_1%3AISI&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2006%26pages%3D35-86%26author%3DR%2BLaxminarayan%26author%3DJ%2BChow%26author%3DSA%2BShahid%25E2%2580%2590Salles%26title%3DDisease%2Bcontrol%2Bpriorities%2Bin%2Bdeveloping%2Bcountries&doi=10.1111%2Fepi.13294&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT

31 National Sample Survey Organisation. National Sample Survey 2004 (60th Round) - Schedule 25 - Morbidity
and Healthcare. New Delhi: Ministry of Statistics and Programme Implementation (MOSPI); 2004.

Google Scholar

32 Menon RN, Radhakrishnan K. A survey of epilepsy surgery in India. Seizure 2015; 26: 1-4.

PubMed Web of Science® Google Scholar

33 Gaitatzis A, Carroll K, Majeed A, et al. The epidemiology of the comorbidity of epilepsy in the general
population. Epilepsia 2004; 45: 1613-1622.

PubMed Web of Science® Google Scholar

34 Hasan O, Meltzer DO, Shaykevich SA, et al. Hospital readmission in general medicine patients: a prediction
model. / Gen Intern Med 2010; 25: 211-219.

PubMed Web of Science® Google Scholar

35 Annegers JF, Hauser WA, Elveback LR. Remission of seizures and relapse in patients with epilepsy. Epilepsia
1979; 20: 729-737.

CAS PubMed Web of Science® Google Scholar

36 Schiller Y, Najjar Y. Quantifying the response to antiepileptic drugs: effect of past treatment history.
Neurology 2008; 70: 54-65.

PubMed Web of Science® Google Scholar

37 Engel]]Jr, Wiebe S, French J, et al. Practice parameter: temporal lobe and localized neocortical resections for
epilepsy. Epilepsia 2003; 44: 741-751.

PubMed Web of Science® Google Scholar

38 Current Index of Medical Specialities India (CIMS). Available at: http://www.cimsasia.com/. Accessed
October 10, 2014.

Google Scholar

39 Management Sciences for Health. International Drug Price Indicator Guide. Available at: http://erc.msh.or
g/mainpage.cfm?file=1.0.htm&module=DMP&language=English. Accessed October 29, 2014.

Google Scholar

40 World Health Organization. WHO | Price multiplier for different coverage levels. Available at: http://www.
who.int/choice/cost-effectiveness/inputs/price_multiplier/en/. Accessed December 19, 2014.

Google Scholar



https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BNational%2BSample%2BSurvey%2BOrganisation.%2BNational%2BSample%2BSurvey%2B2004%2B%252860th%2BRound%2529%2B%25E2%2580%2593%2BSchedule%2B25%2B%25E2%2580%2593%2BMorbidity%2Band%2BHealthcare.%2BNew%2BDelhi%253A%2BMinistry%2Bof%2BStatistics%2Band%2BProgramme%2BImplementation%2B%2528MOSPI%2529%253B%2B2004.&doi=10.1111%2Fepi.13294&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=25799893&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1016%2Fj.seizure.2015.01.005&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000353003800001&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1016%2Fj.seizure.2015.01.005&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D26%26publication_year%3D2015%26pages%3D1-4%26journal%3DSeizure%26author%3DRN%2BMenon%26author%3DK%2BRadhakrishnan%26title%3DA%2Bsurvey%2Bof%2Bepilepsy%2Bsurgery%2Bin%2BIndia&doi=10.1111%2Fepi.13294&doiOfLink=10.1016%2Fj.seizure.2015.01.005&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=15571520&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.0013-9580.2004.17504.x&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000225762000016&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.0013-9580.2004.17504.x&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D45%26publication_year%3D2004%26pages%3D1613-1622%26journal%3DEpilepsia%26author%3DA%2BGaitatzis%26author%3DK%2BCarroll%26author%3DA%2BMajeed%26title%3DThe%2Bepidemiology%2Bof%2Bthe%2Bcomorbidity%2Bof%2Bepilepsy%2Bin%2Bthe%2Bgeneral%2Bpopulation&doi=10.1111%2Fepi.13294&doiOfLink=10.1111%2Fj.0013-9580.2004.17504.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=20013068&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1007%2Fs11606-009-1196-1&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000276014300009&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1007%2Fs11606-009-1196-1&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D25%26publication_year%3D2010%26pages%3D211-219%26journal%3DJ%2BGen%2BIntern%2BMed%26author%3DO%2BHasan%26author%3DDO%2BMeltzer%26author%3DSA%2BShaykevich%26title%3DHospital%2Breadmission%2Bin%2Bgeneral%2Bmedicine%2Bpatients%253A%2Ba%2Bprediction%2Bmodel&doi=10.1111%2Fepi.13294&doiOfLink=10.1007%2Fs11606-009-1196-1&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fepi.13294&key=1%3ASTN%3A280%3ADyaL3c%252Fks1GmsA%253D%253D&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.1528-1157.1979.tb04857.x&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=499118&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.1528-1157.1979.tb04857.x&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=A1979HW45300017&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1111%2Fj.1528-1157.1979.tb04857.x&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D20%26publication_year%3D1979%26pages%3D729-737%26journal%3DEpilepsia%26author%3DJF%2BAnnegers%26author%3DWA%2BHauser%26author%3DLR%2BElveback%26title%3DRemission%2Bof%2Bseizures%2Band%2Brelapse%2Bin%2Bpatients%2Bwith%2Bepilepsy&doi=10.1111%2Fepi.13294&doiOfLink=10.1111%2Fj.1528-1157.1979.tb04857.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=18166707&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1212%2F01.wnl.0000286959.22040.6e&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000252046800010&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1212%2F01.wnl.0000286959.22040.6e&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D70%26publication_year%3D2008%26pages%3D54-65%26journal%3DNeurology%26author%3DY%2BSchiller%26author%3DY%2BNajjar%26title%3DQuantifying%2Bthe%2Bresponse%2Bto%2Bantiepileptic%2Bdrugs%253A%2Beffect%2Bof%2Bpast%2Btreatment%2Bhistory&doi=10.1111%2Fepi.13294&doiOfLink=10.1212%2F01.wnl.0000286959.22040.6e&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fepi.13294&key=12790886&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1046%2Fj.1528-1157.2003.48202.x&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fepi.13294&key=000183840300001&getFTLinkType=true&doiForPubOfPage=10.1111%2Fepi.13294&refDoi=10.1046%2Fj.1528-1157.2003.48202.x&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D44%26publication_year%3D2003%26pages%3D741-751%26journal%3DEpilepsia%26author%3DJ%2BEngel%26author%3DS%2BWiebe%26author%3DJ%2BFrench%26title%3DPractice%2Bparameter%253A%2Btemporal%2Blobe%2Band%2Blocalized%2Bneocortical%2Bresections%2Bfor%2Bepilepsy&doi=10.1111%2Fepi.13294&doiOfLink=10.1046%2Fj.1528-1157.2003.48202.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.cimsasia.com/
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BCurrent%2BIndex%2Bof%2BMedical%2BSpecialities%2BIndia%2B%2528CIMS%2529.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fwww.cimsasia.com%252F.%2BAccessed%2BOctober%2B10%252C%2B2014.&doi=10.1111%2Fepi.13294&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://erc.msh.org/mainpage.cfm?file=1.0.htm&module=DMP&language=English
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BManagement%2BSciences%2Bfor%2BHealth.%2BInternational%2BDrug%2BPrice%2BIndicator%2BGuide.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Ferc.msh.org%252Fmainpage.cfm%253Ffile%253D1.0.htm%2526module%253DDMP%2526language%253DEnglish.%2BAccessed%2BOctober%2B29%252C%2B2014.&doi=10.1111%2Fepi.13294&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.who.int/choice/cost-effectiveness/inputs/price_multiplier/en/
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BWorld%2BHealth%2BOrganization.%2BWHO%2B%257C%2BPrice%2Bmultiplier%2Bfor%2Bdifferent%2Bcoverage%2Blevels.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fwww.who.int%252Fchoice%252Fcost-effectiveness%252Finputs%252Fprice_multiplier%252Fen%252F.%2BAccessed%2BDecember%2B19%252C%2B2014.&doi=10.1111%2Fepi.13294&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT

Citing Literature

Download PDF

ABOUT WILEY ONLINE LIBRARY

Privacy Policy
Terms of Use
About Cookies

Manage Cookies
Accessibility

Wiley Research DE&I Statement and Publishing Policies

Developing World Access

HELP & SUPPORT

Contact Us
Training and Support
DMCA & Reporting Piracy

OPPORTUNITIES

Subscription Agents

Advertisers & Corporate Partners

CONNECT WITH WILEY

The Wiley Network

Wiley Press Room

Copyright © 1999-2025 John Wiley & Sons, Inc or related companies. All rights reserved, including rights for text and data mining and training
of artificial intelligence technologies or similar technologies.

WILEY



https://onlinelibrary.wiley.com/doi/pdf/10.1111/epi.13294
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BWorld%2BHealth%2BOrganization.%2BWHO%2B%257C%2BPrice%2Bmultiplier%2Bfor%2Bdifferent%2Bcoverage%2Blevels.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fwww.who.int%252Fchoice%252Fcost-effectiveness%252Finputs%252Fprice_multiplier%252Fen%252F.%2BAccessed%2BDecember%2B19%252C%2B2014.&doi=10.1111%2Fepi.13294&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://www.wiley.com/privacy
https://onlinelibrary.wiley.com/terms-and-conditions
https://onlinelibrary.wiley.com/cookies
https://onlinelibrary.wiley.com/accessibility
https://onlinelibrary.wiley.com/publishing-policies
https://onlinelibrary.wiley.com/developing-world-access
https://hub.wiley.com/community/support/onlinelibrary
https://www.wiley.com/customer-success/wiley-online-library-training-hub
https://onlinelibrary.wiley.com/dmca-notification-policy
https://onlinelibrary.wiley.com/agents
https://onlinelibrary.wiley.com/advertisers
https://www.wiley.com/network
https://newsroom.wiley.com/
https://www.wiley.com/
https://www.wiley.com/

