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 This article uses economic and epidemiological data to estimate the economic impact of filarial 
lymphedema and its effects on out-of-pocket medical costs and worker productivity in areas of India with 
endemic lymphatic filariasis (LF). By reducing those medical costs and productivity losses, morbidity 
management programs produce economic gains for those who are helped and for their communities. This 
supplement provides detailed information on the sources used to determine parameter values and the 
method of calculating the results for our modeling of the economic costs of lymphedema and episodes of 
acute dermatolymphangioadenitis (ADLA) in a region with endemic LF. This study uses some data from 
and a method similar to that used in Stillwaggon et al., “Economic costs and benefits of a community-
based lymphedema-management program for lymphatic filariasis in Odisha State, India,” American 
Journal of Tropical Medicine and Hygiene, 95(4), 2016.1 Sections of this Supplement that explain 
methods and sources used in both articles repeat some of the material in the earlier online Supplemental 
Information, Detailed Methods and Sources. 

 1. Efficacy of lymphedema management: Numerous studies have provided evidence of the 
efficacy of simple programs of limb care in stopping or reversing progression of filarial lymphedema and 
reducing the number of episodes of ADLA. A recent systematic review and meta-analysis concluded that 
the “available evidence strongly supports the effectiveness of hygiene-based lymphedema management in 
LF-endemic areas” for the prevention of ADLA.2 The meta-analysis found that participation in such 
programs was associated with decreased percentage of patients reporting at least one episode of ADLA 
(OR 0.29, 95% CI 0.12–0.47) and lower incidence of ADLA (OR 0.32, 95% CI 0.25–0.40).2 Many 
successful lymphedema-management programs have been community-based educational campaigns to 
teach patients proper limb-care technique. Programs in Egypt, Nigeria, Burkina Faso, and Sri Lanka have 
produced substantial reductions in ADLA frequency.3, 4, 5, 6 

 Some studies suggest that MDA (mass drug administration) can reduce lymphedema and 
frequency of ADLA in persons already infected,7, 8, 9, 10, 11, 12, 13, 14, 15, 16 but other studies do not.17, 18, 19, 20 
Consequently, available evidence does not warrant incorporating in the model any effect of MDA on 
lymphedema and ADLA. 

 2. A house-to-house census searching for persons with filarial lymphedema was conducted in the 
rural and peri-urban areas of Khurda District in Odisha (formerly Orissa), India, in 2005. The census 
identified all residents with lymphedema, recording age, gender, number of ADLA episodes in the 
previous year, and lymphedema stage.21, 22, 23 The data collected in the census allow construction of the 
age profile of LF morbidity. We calculate out-of-pocket medical costs for lymphedema and ADLA for 
respondents who are 8 to 72 years old. We calculate lost productivity from ADLA and chronic disability 
of lymphedema for respondents 18 to 72 years old. Respondents older than 72 were omitted from the 
analysis of lost productivity because of small numbers and assumed low rates of labor force participation. 
Indian life expectancy is 66 years (http://data.worldbank.org/indicator/SP.DYN.LE00.IN). Respondents 
aged 8 to 18 were also not included in lost earnings calculation. Although many children do work, it is not 
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legal until age 14 and hazardous work is not legal until age 18. In any case, we base our estimates of 
productivity loss on Wage Rates in Rural India, which reports only fragmentary data for children.24  We 
calculated economic cost of filarial lymphedema and ADLA for the 15,853 respondents in the census 
aged 8 to 72. A disproportionate share of respondents reported their age ending in 0 or 5. Hence, we 
organized the data in cohorts of five years, the youngest of which was 8 to 12 years and the oldest of 
which was 68 to 72 years. 

 The Khurda census is the only dataset that provides a detailed age profile of lymphedema 
morbidity. Our calculations assume that other states in India have an age structure of lymphedema 
morbidity similar to what was found in Odisha. In other words, we assume the age structure of LF 
morbidity in Odisha represents the medical characteristics of the disease in India, not anything specific to 
Odisha. 

 3. This study measures two categories of costs borne by those with filarial lymphedema. ADLA 
and the chronic symptoms of lymphedema give rise to out-of-pocket medical costs (medications, 
payments to health care providers, and transportation to clinics). The larger share of the cost of filarial 
lymphedema is the productivity loss imposed by lymphedema morbidity. The productivity loss comes in 
two ways. First, acute episodes (ADLA) during which patients are unable to engage in productive 
activities are temporarily disabling. Second, lymphedema can be chronically disabling such that patients 
are compelled to work fewer days per week and/or fewer hours per day. Their disability may force a 
reduction in the intensity of their effort and may lead to a reduced pay per hour or per day. 
 
 4. We discuss 4 aspects of medical cost estimation: out-of-pocket per episode costs of medical 
treatment for ADLA, annual out-of-pocket costs of medical treatment for lymphedema patients, and 
medical price increases before and after 2018. 
 
 4a. Out-of-pocket costs of medical treatment for ADLA per episode: We calibrate our model with 
3 studies in India that report per episode rupee cost of medical care for ADLA. We convert rupee cost at 
the time of the study into US dollars and then adjust for US dollar inflation between the time of the study 
and January 2018 (the midpoint of the crop year on which our average agricultural wage is measured). 
We use the authors’ exchange rate where possible. Otherwise, we use exchange rates from the XE 
currency tables (www.xe.com/currencytables). This method underestimates, perhaps substantially, the 
true cost of ADLA episodes because it does not adjust for medical cost inflation between the time of the 
study and 2018 (discussed below in section 4c).  
 
 We found 3 studies with appropriate data. A study in Khurda District, Odisha in 2000–2001 by 
Babu and Nayak (2003, Table 1)25 reports that ADLA patients paid an arithmetic mean of 61 rupees per 
episode of ADLA, or US$1.85 in 2018 US dollars. A study in the urban region of Pondicherry in south 
India by Nanda and Krishnamoorthy (2003, page 57)26 reports mean per-episode treatment costs of 22 
rupees or US$0.68 in 2018 US dollars. A study in rural Tamil Nadu by Ramaiah et al. (1998, Table 2)27 
reports information from which one can calculate the arithmetic mean of per-episode spending on ADLA 
of 21 rupees in 1994 or US$1.15 in 2018 US dollars. The simple mean of these three estimates of per-
episode out-of-pocket medical expense is US$1.23 in 2018 US dollars. All 3 of these estimates of per-
episode cost of ADLA are based on data for lymphedema and hydrocele patients combined. We have 
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found no evidence that episodes of ADLA for lymphedema and hydrocele patients produce different 
productivity losses or medical expenses. 

 We do not use the results of the study by Krishnamoorthy28 since it only reports geometric means 
of treatment costs. The geometric mean of a highly skewed distribution is much lower than the arithmetic 
mean, which is the appropriate measure for our modelling. We also do not use Ramaiah et al.’s 2000 
study of all India29 since the results it presents are based on their 1998 study,27 which are already 
incorporated into our calculations. 

 4b. Annual out-of-pocket costs of medical treatment for lymphedema patients: We calibrate our 
model with studies in India that report annual rupee cost of medical care for filarial lymphedema. We 
convert the rupee cost at the time of study to US dollars in 2018 using the same protocol as we do for 
ADLA medical expense described above. We found 2 studies with appropriate data. A study in Khurda 
District, Odisha, by Babu et al. (2002, page 34)30 finds that the average male lymphedema patient spent 
576 rupees annually and the average female spent 425 rupees, the weighted average of which was 478 
rupees, which was US$15.43 in 2018 US dollars. (Those reported averages are geometric means, which 
are lower than arithmetic means. This estimate thus understates the cost of treatment and generates a more 
conservative estimate of the benefits of the intervention.) A study in Tamil Nadu by Ramaiah et al.(1999, 
page 22, Table 2)31 finds that the average annual medical expense for chronic lymphedema patients was 
98 rupees or US$4.75 in 2018 US dollars. The simple mean of the two estimates of annual medical 
expense for lymphedema is US$10.09 in 2018 US dollars.  

 We do not use the study by Nanda and Krishnamoorthy (2003, page 57).26 They report per-visit 
treatment costs in south India, but do not report annual number of visits, so annual spending cannot be 
calculated. We also do not use Ramaiah et al.’s 2000 study of all India29 since the results it presents are 
based on their 1999 study,31 which are already incorporated in our estimated mean. 

 4c. Medical price increases before 2018: In the decade following the aforementioned studies of 
out-of-pocket medical expense for ADLA and lymphedema (2006-2015), real (after inflation) wages of 
agricultural laborers in India increased by 60 to 70%.32, 33 That wage increase should have pushed up 
demand for medical care (demand for which is income-elastic), putting upward pressure on medical care 
prices. At the same time, rising wages in rural areas likely put upward pressure on the wages of medical-
care workers in rural areas. That would also add to medical-services price increases since labor expense 
constitutes an important share of the cost of medical services. In addition, pharmaceutical prices in India 
have risen in recent years.34 Thus, our measure of the cost of medical care likely underestimates by a 
substantial amount what filarial lymphedema patients actually spent on medical care in recent years. That, 
in turn, biases downward our measure of the benefits of MMDP. Although we do not adjust out-of-pocket 
medical expenses for inflation in Indian medical prices, we do increase the price of medical services for 
lymphedema patients at the same pace as US dollar inflation from the time the medical costs were 
measured until January 2018 since our model presents all values in US dollars. 

 4d. Future annual real increase in out-of-pocket medical costs: The forces driving up the real 
prices of medical services in recent years that were discussed in the previous paragraph will almost 
certainly continue into the future. Complicating the analysis is the sharp rise in healthcare costs in India at 
the end of 2018 that has continued into 2019. The increase is puzzling, according to the State Bank of 
India’s Chief Economist Soumya Kani Ghosh, because it came at a time when rural incomes and 
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presumably rural demand for health care were collapsing.35 Medical inflation in India is now expected to 
be 4 or 5 percentage points higher than the consumer price index (CPI) in the coming year.36, 37, 38 
Moreover, medical inflation is higher in rural areas than in urban areas.34, 39 One possible explanation for 
the jump in medical inflation is the national health insurance scheme launched at the end of 2018 the aim 
of which is to insure 100 million Indian families for up to US$7100 annually.34 Another factor producing 
medical inflation might be the weakening rupee that is pushing up the price of imported medicine. 
Pharmaceutical prices are the most important component of the medical inflation index in India.34 The 
prices of domestically produced drugs, however, do not seem to be a driver of the current price surge in 
healthcare.34, 39 It seems likely that domestically produced analgesics, antibiotics, and antifungals 
constitute the majority of self-care drug expenses for poor people. Lastly, some argue that unregulated 
private health care providers appear to be squeezing public providers out of the market and in the process 
putting upward pressure on the prices of medical services.39 

 Our measurement of the costs of treating filarial lymphedema requires assumptions about future 
increases in the real (adjusted for inflation) price of medical care for decades into the future. The recent 
one-year jump in medical inflation is insufficient evidence to make long-term predictions, especially 
when the sources of the current price surge are poorly understood. All of the sources cited in the previous 
paragraph are from the business news media and some of those cite professional economists, but the issue 
is not yet addressed in scholarly literature. 

 The rising cost of health care seems to be a global phenomenon. An international medical 
consulting firm (Willis Towers Watson) estimated medical inflation (in excess of increases in consumer 
prices in general) in 2016 and 2017 in 60 countries; it found zero or negative medical inflation in only 2 
countries and 6.0% and 7.5% medical inflation in India in the two years.37 We estimate the future annual 
growth rate in the real cost of health care in India to be 3%, which we think is a conservative estimate that 
could produce an underestimate of the economic benefits of MMDP. 

 5. Most of the economic benefit of MMDP comes from fewer days of work lost (and thus higher 
productivity) due to reduced disability, not from lower out-of-pocket medical costs. What follows 
describes how we measure earnings loss in the current year and into the future.  

 5a. Average rural low-skilled daily wage: Since those with filarial lymphedema in India tend to 
be poor people living in rural areas, we seek a measure of low-skilled rural earnings to measure life-time 
productivity loss. We estimate the average rural daily wage in representative low-skilled occupations 
during the crop year July 2017 through June 2018 across the 12 Indian states for which filarial 
lymphedema cases are reported (Andhra Pradesh, Assam, Bihar, Gujarat, Karnataka, Kerala, Madhya 
Pradesh, Maharashtra, Odisha, Tamil Nadu, Uttar Pradesh, and West Bengal).40, 41, 42 We calculate an 
average wage for these 12 states weighted by each state’s share of the national population with filarial 
lymphedema.41, 42  

 Wage Rates In Rural India24 reports average rural daily wages for men and women for every 
month for 6 occupations (sowing, weeding, transplanting, harvesting, winnowing, and threshing). The 
average wage in those occupations has been described as “the representative wage for an agricultural 
labourer” in India.33 For each of the 12 states, we take the unweighted (since the number of workers in 
each occupation is not given) mean daily wage for men and for women in those 6 occupations averaged 
over 12 months of the crop year to find the average rural low-skilled daily wage by state. Lastly, we take 
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the average of men’s and women’s wages. With these assumptions, we find the average daily wage in 12 
states of India to have been US$3.87 in January 2018. We use the average daily wage thus calculated to 
measure productivity loss from lymphedema and ADLA for everyone regardless of how they are 
remunerated, whether they engage in productive activity such as food preparation or child care within the 
household, earn a cash wage outside the household, or produce food, fiber, or fodder on land owned or 
rented by the household, whether or not it was sold for cash or bartered or consumed within the 
household.  

 Using cash wage rates for agricultural workers as a proxy for the value of all productive activity 
conforms to the way economists approach the analysis of rural labor markets in developing countries. 
Men and women move in and out of the cash labor market on a daily or seasonal basis. In a sense, 
everyone is competing against everyone else in the market for labor, and that competition should enforce 
a rough parity on the value of everyone’s productive activity.  

 Each state’s share of India’s filarial lymphedema cases was obtained from Srivastava et.al.41 The 
same information is available from Indiastat,42 based on a statement supplied to the lower house of the 
national parliament (the Lok Sabha) in answer to Unstarred Question (that is, one requiring a written 
answer) No. 2665 on September 12, 2011 and made available to the public by the national government’s 
Press Information Bureau. Those data appear to understate substantially lymphedema prevalence in India. 
We suspect that the reported prevalence is so low because of the absence – except in Khurda – of 
household censuses of LF morbidity in India. The Khurda census found that only 10% of respondents 
were in stages 4‒7. If reporting of lymphedema cases depends on attending clinics and if patients in lower 
stages of filarial lymphedema (and thus with less severe symptoms) are less likely to attend clinics, then 
patients in stages 1-3 are likely to be under reported. 

 We use each state’s share of reported lymphedema cases to weight our estimate of the average 
wage for low-skilled agricultural work by state. If the undercount of low-stage lymphedema patients is 
similar across all states, that would not affect each state’s share of lymphedema cases. Weighting 
agricultural wages using Srivastava et al.’s data is preferable to not weighting wages. Not surprisingly, 
weighted average wages are lower than unweighted average wages (since LF tends to be a disease of 
poverty and of poorer states). Not weighting wages by filarial lymphedema prevalence would raise our 
benefit/cost calculation by 14.5%, which only strengthens the case of MMDP. 

 5b. Women’s labor force participation: In computing the average wage, we take the average of 
women’s and men’s wages. In rural India, women’s participation in wage labor is one of the lowest in the 
world (and falling sharply in recent years),43, 44 but their labor in the household economy in growing food, 
husbanding animals, bearing and rearing children, preparing meals, cleaning and mending clothes, and 
other tasks are profoundly important economic contributions that we treat as commensurate with cash 
wages.  
 
 5c. A conservative measure of rural wages. The loss in wages due to the disabilities imposed by 
filarial lymphedema is useful for estimating the economic impact of lymphedema on individuals and their 
families, as well as the impact of their reduced spending in the community. Because of employers’ efforts 
to pay wages less than the value workers produce, wages can be a poor measure of a worker’s 
contribution to output. Moreover, an employer who takes profits out of the community reduces spending 
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and thus income earned in local shops or markets. Similarly, merchants or brokers who buy goods grown 
by farmers do not pay farmers the full value of their output. The community loses if those brokers are not 
local residents. For all of these reasons, workers’ earnings or farmers’ crop sales are a conservative proxy 
for productivity. 

 Lymphatic filariasis is predominantly a disease of poverty and is predominantly rural. 
Nevertheless, a substantial share of those who suffer from LF are not poor and do not live in rural areas. 
On average, rural wages in India are lower than in towns and cities. Using wages of rural poor people thus 
produces a conservative measure of productivity loss imposed by lymphedema and ADLA.  

 5d. Complexities in measuring rural earnings: In most agriculture activities, there are large 
variations in the work load over the year. During periods of planting and harvesting, agricultural workers 
are typically very busy. At other times of the year, there is less work to do on land owned by the family 
and less wage work available. Our estimates of the daily wage averaged over the crop year and the annual 
days of work lost necessarily smooth over seasonal variation in agricultural production.  
 
 5e. Effect of MMDP on local labor markets: We assumed that workers who increase their 
participation in the paid labor force through improved management of their lymphedema would not push 
down average wage rates since those with LF morbidity make up a small fraction of the available labor 
force. Moreover, the expected increase in participation in the paid labor force will be spread over decades 
without posing a shock to labor markets. Any increase in earnings produced by improved lymphedema-
management is likely to be spent in the local economy, thereby stimulating job growth and helping to 
offset downward pressure on wages from increased labor supply. Since we have not included a local 
multiplier effect in our analysis, the economic benefit of the intervention is substantially underestimated. 
 
 5f. Annual increase in real daily wage: We measure earnings loss attributed to filarial 
lymphedema from the present until the end of working life. Accordingly, we must account for how 
earnings loss will change over time. The 1980s and 1990s in India were decades of impressive real 
(adjusted for price inflation) wage growth for agricultural workers in India.32, 45, 46, 47, 48 Between 1983 and 
1999–2000, real rural wage growth for men and women averaged 3.3% annually (Table 2, page 13).47 
After the turn of the century, however, real wage growth in rural areas stagnated. Average real annual 
wage growth was –0.7% between 2000–2001 and 2007–2008. In contrast, between 2007 and 2016, real 
annual GDP growth in India exceeded 9% in 3 of those years and 7% in another 6 years.49 Rural workers 
shared in the prosperity. Average real annual wage growth from 2008–2009 to 2015–2016 in rural areas 
was 9.8%,32, 33, 48  
 
 A lively debate among Indian labor economists has identified numerous factors that could 
account for the spurt in real wages. One likely source of real wage growth was the implementation of 
MGNREGA (Mahatma Gandhi National Rural Employment Guarantee Act) in 2006.46, 47, 50, 51, 52 The act 
mandated that every rural family was eligible for up to 100 days annually of unskilled employment on 
public works projects. In the early years of the program, the average number of days worked grew rapidly 
and nominal wages were indexed to inflation in many states. The expansion of the program put upward 
pressure on wages in rural areas generally. Other factors that might help to explain the rise in agricultural 
wages in rural India between 2007 and 2013 were a boom in construction that siphoned off farm workers 
into building rural roads and urban structures, rural to urban migration, new patterns of rural-urban 
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linkages, a decline in female participation in paid employment, and a decline in the absolute number of 
workers in agriculture.33 
 
 Since 2014, however, real rural wages in India have again stagnated. In the four years between 
2014 and 2018, real rural wages grew annually by only 0.87%.48, 53, 54, 55 By 2017–2018, the 
unemployment rate in India was at its highest level since the early 1970s.56 One explanation for the 
slowdown in wage growth is falling real wages in the MGNREGA program. Moreover, the number of 
rural workers in the MGNREGA program peaked in 2013 and then fell by two-thirds by 2016.57 Since 
2013, the global slowdown in economic growth, the collapse of international primary commodity prices, a 
major contraction in food prices, growing disruption in long-standing trading relationships among many 
countries and India, and a drought in India in 2015 and 2016 have contributed to the slowing of rural 
wage growth.46, 58 In predicting Indian rural wages over the coming decades, one should note the recent 
tendency for real rural wages to deteriorate in some industrially advanced states in India, casting doubt on 
the ability of urban India’s prosperity to raise rural laborers out of poverty.32 
 
 Future growth in rural wages in India is uncertain in the face of rapid economic change in the 
country and economic turmoil across the globe. Since 1993, real annual increases in wages in agriculture 
have averaged 2.7%.47, 48, 53, 54 We set our baseline estimation of annual real wage growth at 2.7%, 
assuming that the experience of the past quarter century will continue in the coming decades. 
Nevertheless, the contours of real wage growth since 2000 suggest that the spurt in real wage growth 
between 2008 and 2014 may have been an anomaly. In the early 2000s and again since 2015, real annual 
rural wage growth in India averaged less than 1% and turned negative in some years.  

 Since most of the economic benefit of MMDP comes from fewer days of work lost (and thus 
higher earnings) due to reduced disability, not in lower out-of-pocket medical costs, calculations of higher 
future earnings produced by MMDP are heavily dependent on the assumed increase in average real 
earnings. We perform a sensitivity test by reducing our estimate of annual growth in the real wage in the 
coming decades from the 2.7% baseline to 1%. 

 5g. Annual work days lost by patients with ADLA: Annual work days lost from ADLA are 
determined by multiplying the annual frequency of ADLA as found in the Khurda census by 4.0 days per 
episode, which was the average ADLA duration reported in nine studies in India.27, 28, 59, 60, 61, 62, 63, 64, 65  

 5h. Annual work days lost by patients with chronic lymphedema: Lymphedema can reduce one’s 
ability to engage in productive work, and we measure that as days of work lost annually. Several studies 
record reduced hours of labor per day, reduced physical output, absenteeism, and coping by performing 
less strenuous and lower paid jobs for people with lymphedema.29, 30, 31, 63, 66, 67 Our estimate of the annual 
work days lost by patients with chronic lymphedema is a composite figure that represents all of the ways 
that lymphedema morbidity reduces productivity and earnings. 

 We estimate the days of work lost due to the disability imposed by filarial lymphedema for each 
patient by first estimating the number of days a fully occupied rural laborer without filarial lymphedema 
could expect to work in a year and then subtract the percentage of days lost at each stage of the disease. 
There is scant published information on the subject. In a recent study (February 2019), the National 
Sample Survey Office (NSSO) – a division of the Government of India’s Ministry of Statistics and 
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Programme Implementation – found that workers “in villages worked 46–47 hours in a week during the 
July–June 2018 period.” That survey was the first official estimate of working hours in rural India.68 
Those data indicate that the typical work week in rural India is about 6 days. Allowing for days off for 
religious festivals, national holidays, inclement weather, and illness, we estimate the typical work week to 
be 5 days. With that assumption, fully able laborers would work 260 days per year. 

 Although there are numerous estimates of lost productivity due to chronic filarial lymphedema, 
no study reports the degree of disability and earnings loss by stage of lymphedema, measured as hours 
lost, days of work lost (and thus lost wages), or reduced wage rates. The WHO defines lymphedema 
stages by disfigurement of the lower limbs with the exception of Stage 7, which is distinguished by the 
patient’s inability to perform “activities of daily living.”69 For our baseline calculations, we assume that 
lymphedema patients in Stage 7 are unable to perform any productive work. We assume that lymphedema 
patients in Stages 1 and 2 do not lose any productivity due to symptoms of lymphedema and thus work 
260 days per year. We assume that patients with Stage 3 lymphedema experience a 20% reduction in 
productivity, missing the equivalent of 52 days of work per year and patients with Stage 4 lymphedema 
experience a 50% reduction in productivity, equivalent to missing 130 work days per year. We assume 
that lymphedema patients in Stages 5 and 6 face a 75% reduction in productivity, foregoing the equivalent 
of 195 days of productive activity annually because of chronic lymphedema. The Khurda census allows 
us to compute the number of respondents in each age cohort at each stage of lymphedema. We multiply 
the number of respondents by the average daily wage and multiply that by the average annual work days 
lost in each cohort. We sum over all cohorts to determine the economic cost of chronic lymphedema from 
lost productivity. 

 Our assumptions about degree of disability at each stage of lymphedema produce an average of 
28 lost work days annually for persons with chronic lymphedema in stages 1–7. In other words, those 
with the disability of filarial lymphedema were able to work on average 10.4% fewer days annually 
compared to those without disability. That 10.4% reduction in work time is substantially lower than other 
studies have found. Ramaiah et al. (1999, Table 4)31 found that lymphedema patients worked 15.2% less 
than controls. Ramaiah et al. (2000b, Tables 3 and 4)63 show that those with chronic lymphedema worked 
13.7% less than controls in paid work and 13.0% less in unpaid domestic work. Babu et al. (2002, Table 
3)30 found males with lymphedema worked 15.4% less than controls and women worked 23.5% less. 
Babu et al. (2006, page 714)66 measured a 20.2% drop in earnings for weavers with lymphedema (8.0% 
from lower wages and 12.2% from fewer hours worked). Similarly, Ramu et al. (1996, page 670)67 found 
that male weavers with lymphedema produced 27.4% less cloth than those with without lymphedema.  

We suspect that one of the reasons our estimate of average work time loss from filarial 
lymphedema is lower than other estimates is that the Khurda census visited every household in the 
district. Medically trained personnel examined everyone identified with lower-limb lymphedema and 
determined the person’s stage (including Stage 0, who were then excluded from the analysis). 
Lymphedema in Stage 1 is very difficult to detect in the morning as the swelling subsides when the 
patient reclines at night. Observers might not distinguish even Stage 2 filarial lymphedema from other 
conditions. Some studies of work loss due to lymphedema might have been designed to include only 
those with higher stage lymphedema. Ramaiah,31 for example, reports selecting study participants “with 
obvious and overt chronic filarial manifestation.” Patients in lymphedema stages 1 and 2, however, are 
unlikely to have “obvious and overt” symptoms. Excluding them from the analysis increases the 
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measured work loss from lymphedema. Of the people selected for study in the Khurda census on which 
our calculations are based, 68% were in stage 1 or 2. Similarly, surveying patients who present to clinics 
will likely oversample higher stages. While persons in stages 1 and 2 at present may not lose work time, if 
untreated their condition can be expected to worsen. 

 6. Discount rate: We use an annual discount rate of 3%, which is the conventional rate used for 
analyzing health interventions.70 
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Table 1. ADLA episodes in previous year experienced by persons in each lymphedema stage in 
Khurda census, 2005 

 

 

 

 

 

 

 

 

 

Source: Reproduced from Stillwaggon et al. Table 3.1

 Percentage of persons in each stage with ADLA episodes 

Stage of 

lymphedema 

0 ADLA 

episodes 

1 ADLA 

episode 

2 ADLA 

episodes 

3 ADLA 

episodes 
Total 

1 17.1 68.7 7.8 6.4 100.0 
2 16.1 71.4 7.2 5.2 100.0 
3 15.2 69.4 9.2 6.3 100.0 
4 14.2 68.5 9.6 7.7 100.0 
5 15.7 58.7 12.3 13.3 100.0 
6 10.8 62.1 12.8 14.3 100.0 
7 12.6 57.1 15.1 15.1 100.0 

Average 16.1 69.3 8.2 6.4 100.0 
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