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Abstract
This study investigates the economic consequences of health shocks and coping mechanisms for poor urban households in Bangladesh using longitudinal household survey and qualitative data. Two measures of health shocks are included in the empirical analysis: a recent death of a household member and a recent serious illness that incapacitates a household member. The findings confirm that the effects of health shocks on income differ between earned and unearned income. The serious illness only affects earned income negatively and significantly suggesting intra household labour adjustment cannot compensate lost income though it can compensate lost worked hours. The regression results reject the hypothesis of consumption smoothing in the face of a death of a household member. On the other hand, results suggest that coping strategies lead households in a vulnerable situation. It finds that households facing serious illness are more likely to deplete assets and borrow money to finance health expenditure. Subsequently, increased debt-to-income ratio significantly reduces future food consumption. It suggests, traditional coping mechanisms do not offer enough financial protection for poor urban households and even they have adverse effects on household welfare. These findings indicate the importance of institutional innovations to address issues of coping with health shocks and financing health care.
Relevance to Development Studies

Recently, health has been getting importance in terms of investment in human capital and in the study of development economies. Previous studies have demonstrated the potential effects of health shocks on economic outcomes more generally using either rural or national data. Little is known about the ability of poor households in urban areas to cope with it. This study is supposed to fill this gap by exploring economic consequences of health shocks and coping strategies for poor urban households, which would be important in policy implication for protecting poor and promoting their health and thereby human capital.
Keywords
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Chapter 1 
Introduction 

The economic consequences of health shocks in poor countries have been the focus of increasing attention in recent years (Sauerborn et al., 1996). Health shocks are defined as unpredictable illnesses that may weaken the health status of households
 and generate a welfare loss. Though households may have expectations concerning its distribution, the severity cannot be known in advance. In low-income settings, people are likely to be badly affected by health problems (Strauss and Thomas, 1998; Gertler and Gruber, 2002). In the absence of health and disability insurance, illness is associated with two major financial risks: health care expenses and foregone earnings through lost workdays or reduced labour productivity (Lindelow and Wagstaff, 2005). Out-of-pocket payments affect households’ consumption smoothing if they are financed out of current earnings (Wagstaff, 2007) because poor people usually spent a large share of their earnings for consumption purposes. On the other hand, household income mostly responds to a health shock of the main earner of the household due to incapacitation. When households experience the health shock and need immediate medical attention, they may be forced to spend a large fraction of the household budget on health care. Such spending is usually afforded by using coping strategies
: reducing budget on consumption, accumulating debt, withdrawing savings or by selling assets, withdrawing children from school, sending women to work. However, not all households can smooth their consumption and the ability to smooth consumption may be limited by the asset risk and availability of borrowing and liquidity constraint (Dercon, 2002).
However, smoothing is a big challenge for poor households, particularly in the absence of formal insurance, the lack of job security and unavailability of credit markets, and with limited support networks. They respond with traditional coping strategies, which are often inadequate and full insurance is not achievable (Flores et al. 2008, Wagstaff, 2007). According to the findings of Gertler and Gruber (2002), smoothing capacity of households varies across different measures of health. They find that families are able to insure consumption against minor illness measured by conventional health measures, but they are not able to insure against major illnesses that limit households’ abilities to perform normal activities of daily life. However, households may be able to achieve an intertemporal consumption smoothing by using stock of assets even without access to a credit market (Bardhan and Udry, 1999). Although coping strategies can temporarily reduce negative income shocks, they are likely to have long-term adverse effects for the future welfare of households, particularly when they are based on assets depletion or human capital depreciation (Flores et al., 2008; Dercon and Hoddinott, 2003; Levine, 2009). They affect the income generating capacity of the households and may decrease the ability of further consumption smoothing. Moreover, in developing countries the consequences of health shocks are expected to be experienced over the span of life acting as a downward mobility driver (Begum and Sen, 2004; Flores et al., 2008).
While the economic impacts of health shocks have been acknowledged anecdotally, hard empirical evidence is scarce, particularly in developing countries (Wagstaff, 2007). Particularly, there is no firm empirical study on the economic consequences of health shocks found in urban poor areas so far, where risks, poverty, and vulnerability are pervasive. Recently, Wagstaff (2007) has explored that households in urban areas are more vulnerable than rural areas in Vietnam because of the better ability of rural households to adjust labour supply following a health shock. Moreover, in rural areas of developing countries, only a few idiosyncratic shocks affect individual households, and the majority of poor people are engaged in farming that is highly susceptible to common or covariate shocks such as draughts and flood, and price variability (Hoddinott, 2009). On the contrary, in urban areas a majority of the poor is involved in informal sectors where the rates of income, wage and productivity are generally low (Hossain, 2007) and located in environments where idiosyncratic shocks are pervasive (Dercon, 2009). Additionally, informal networks of assistance are stronger and show greater resilience to health threats in rural than in urban areas. Thus, costs of illness lead to greater risks for the urban poor households, but rigorous evidence on the impact of health shocks on urban poor is scarce in developing countries.
In Bangladesh, evidence shows that health shocks are more challenging in urban poor areas. There is no social protection scheme or insurance to protect their livelihoods against health shocks (BBS, 2009). According to the BBS-UNICEF survey reports (2010), urban slums are generally worse off in performance regarding women and children's well-being and access to basic services than most of the low-performing rural areas of the country. It shows that in slum areas, around 48 percent of pupils reach grade 5 after starting grade 1, which is the worst performing figure in the country. Moreover, the highest dropout rate from primary school is recorded in the slum area, and it is six times higher than the national level.  On the other hand, the study indicates the significance of illness on the livelihoods among the poor people in Bangladesh (Kabir et al., 2000). Usually they are engaged in the informal sector where earnings are directly related to good physical health and regular food intake, which make them vulnerable to health shocks (Kabir et al., 2000). Several studies also find rickshaw pullers in Bangladesh are vulnerable to severe illness (Carrin et al., 1998; Begum and Sen, 2004). However, none of those studies uses longitudinal data or any econometric tools in their analysis and this makes it difficult to identify the causal effects.
Similarly, from the qualitative analysis we also find evidence on the effects of health shocks from poor urban area in Bangladesh. Sufia, a poor woman from a slum in Dinajpur town, expresses her grief while talking about her family experience of health shocks: 

My son urged me, “Mother, if you can only feed me once a day, it does not matter, but please let me continue my study.”

Sufia’s mother-in-law has been suffering from severe illnesses for one and a half years, which caused her family a large amount of treatment costs and plunged them into high indebtedness. After meeting consumption expenses and repaying the monthly loan instalment, the earnings from her husband’s rickshaw pulling are insufficient to pay the medical expenses for her mother in law and the education expenses for her son. Consequently, her nine years old boy started to work as a shop helper. Jotsna, a 45-year-old woman, has quite a similar health shock story. She has been suffering from serious illness for a month and is unable to get treatment due to lack of financial ability. She worked in a restaurant, but currently she has no earnings because of incapacitation. While we were visiting her, it was school time and her 11 years old son was cutting vegetables for cooking. Her son said:

I cannot go to school regularly after my mother’s illness, because I have to cook and take care of her. Currently, I am working in a nearby mosque where my father used to work. He passed away two years ago, and during his illness, we lost almost everything we had in our house.
The story of Sufia or Jotsna is an indication that makes health shocks and its vulnerability evident in urban poor areas in Bangladesh. 
Moreover, a key limitation of past empirical work on health shocks is that the effects of coping strategies have been less investigated in the analysis. Studies focused on the relationship between health shocks and economic outcomes but little is known about the empirical evidence on the effects of coping mechanism on household’s financial burden or future welfare. However, simply looking at the health spending and income lost may not reflect the threat to consumption and the catastrophic consequences of health shocks (Leive and Xu, 2008).
In these backdrops, therefore, exploring the economic consequences of health shocks on urban poor households in Bangladesh is the main objective of this study. In particular, the paper examines the effects of health shocks on labour supply, earnings, and medical expenditure of households. Can poor households smooth their consumption in the face of health shocks? How do households finance their health expenditures, and what smoothing strategies do households employ? Do health shocks and the subsequent financial risk lead to impoverishment? 
In this study, we use a combination of quantitative and qualitative data to get a richer and more reliable understanding on the effects of health shocks. The study shows the combination of both data allow gaining better familiarity with subjects and a greater understanding of the socio-cultural and economic issues involved with the topics (Srinivasan and Bedi, 2007). The quantitative analysis is based on the longitudinal household survey, while the qualitative information is gathered through in-depth interviews with poor urban households and key informants, and focus group discussions. Particularly, the qualitative work is mainly to complement the quantitative data through exploring and understanding health seeking behaviour and coping mechanisms. 
The rest of the paper is organised in the following steps. Chapter 2 outlines the basic analytical framework, full insurance theory and the empirical literature review. In Chapter 3, we present the data, the institutional setting, and descriptive analysis. We outline different econometric specifications to examine the economic consequences of health shocks on poor urban households in Chapter 4. In Chapter 5, we present and discuss the regression results. Finally, Chapter 6 provides a summary and conclusions. 
Chapter 2

Literature Review
2.1 Analytical Framework

The framework shown in Figure 1 represents the flow of key issues related to the economic consequences of health shocks and paying for health expenditure. Households facing illness are in a risk of two adverse effects that involve the cost of medical care to diagnose and treat the illness, and the loss of income associated with declined labour supply and productivity (Gertler and Gruber, 2002). Health shocks may reduce household’s hours of work in particularly if any working members face serious illness. In poor urban setting, as there is no sickness absence scheme in the informal sector, the net effects on labour supply or correspondingly on earned income
 depend on the intra or inter-households labour supply adjustments. In poor income setting, particularly in urban areas it is difficult to cope with the effects of health shocks using these coping mechanisms. The reason is that people are there mostly involved in informal sectors and the types of job they are engaged in, are not easily substitutable. On the other hand, health shocks are also associated with household’s unearned income that may provide some protection against income losses during sickness. It depends on social networks or informal solidarity arrangements between relatives, friends, and neighbours. 
Health shocks are also directly involved with increased medical spending. As there is almost no formal health insurance and subsidized public health facilities are inadequate, medical spending rises in face of health shocks. Moreover, due to the business motives and corruption of private medical facilities patients always count unnecessary large treatment costs. The impacts of health shocks on income and medical spending often translates into the impacts on household consumption. An unexpected cost of illness reduces earnings and increases health care expenses that affect household consumption. Due to health-shocks, near poor or marginal households often cannot meet the minimum food requirements.  Health shocks may also affect non-food expenditure other than medical such as transportation costs, electricity, and household durables. 
Figure 1- Simplified Flow-Chart of Key Issues Relating to the Economic Consequences of Illness
Illness Experience (S)
Economic Consequences (Y)
   Coping strategies
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Source: Modified from McIntyre et al. (2006)
Household experiencing health shocks usually follow different coping mechanisms to protect their consumption. However, urban poor people are vulnerable to shocks as they have very low resilience against the shock. The vulnerability depends on the household assets, endowments and social capital, and the insurance mechanisms if any, and of course the severity and frequency of the shocks. Poor households lacking savings and access to formal credit market may not be able to smooth consumption against income shocks.
Sometimes, they manage to finance the health expenditure by disposing or mortgaging their valuable and productive assets or taking high interest loans from local moneylenders or non-governmental organizations (NGOs). Moreover, the study also shows households faced with adverse effects, particularly incapacitation of the household head, use child or women as one of the means of insuring household consumption. However, these informal insurance mechanisms may affect households’ future income generating capacity and sometimes pull the urban poor households down into further poverty when they face catastrophic medical expenses and a substantial loss of household income (McIntyre et al., 2006). 

2.2 The Model of Consumption Smoothing

The model of smoothing consumption was developed based on the full insurance theory initiated by Arrow and others (Asfaw and Braun, 2004). The theory states that if households are risk averse, or formal insurance is unavailable to protect, risk pooling within a community could be achieved through a variety of risk-sharing mechanisms. Using the mechanisms communities allocate their idiosyncratic shocks or share risk efficiently which approximate the Pareto-efficient allocation of risk. This implies that risk is pulled at community level and marginal utility of consumption across households within the community will be equalized (Bardhan and Udry, 1999; Gertler and Gruber, 2002). 

To examine the community level risk sharing which achieves Pareto-efficient allocation of risk, suppose that each household i have a lifecycle (expected) utility function of the form:  
[image: image52.wmf].
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  (i)
where u/ >0 and u//<0, i indexes households live in the community, t indexes time, 
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 is household i’s time preference, s indexes states of nature and πs  is the probability that state s occurs, and cist is household i’s consumption at time t in state s. The Pareto-optimal consumption allocations are derived by maximization a weighted sum of individual households’ utilities:
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  (ii)
 where λi is household i’s Pareto weight, assumed to be constant through time and satisfying  0< λi <1,  ∑ λi =1. The feasibility constraint of maximization is that aggregate consumption must be less than the aggregate endowment at each time and in each state: 
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   (iii)
where eist is household i’s endowment at time t in state s, and cist is positive for all i, s, and t. The first-order condition of the utility maximization corresponding to cist  and cjst implies
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(iv)
where j indexes households in the community and i ≠ j. The equality across households in the community in any state at any point in time implies that the marginal utilities and therefore consumption levels of all households in the community move together. Now, assuming an identical utility function for every household in the community of the form
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Applying it to above sated utility maximizing conditions (iv) and taking logs, we find:
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After adding this equality across all N households in the community at any particular points in time, 
[image: image58.jpg]



   (vi)
Thus, consumption of household i at time t in the state s is equal to the average consumption in the community plus a time-invariant household fixed effect. Equation (viii) implies that between two time periods, the change in a household’s consumption and the change in average community consumption are equal, i.e.,
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This full insurance theory, therefore, states that the growth in each household’s consumption will not depend on changes in household resources once the growth of community resources has been controlled (Gertler et al., 2009). In other words, an idiosyncratic income shock of household is completely insured within the community and household only face community level aggregate risk (Townsend, 1995; Bardhan and Udry, 1999). Empirically, consumption growth would be independent of any idiosyncratic variables across households after controlling community average consumption growth. Studies suggest an alternative empirical test of this full insurance theory using external shock as an independent variable and assuming the growth of community resources as an unobserved factor, varying either over time or varying across communities (Townsend, 1995; Cochrane, 1991; Asfaw and Braun, 2004; Gertler and Gruber, 2002). Then, after taking community fixed dummies and time dummies any statistical significant effects of the external shock would reject the hypothesis of full insurance. We use this approach of testing full insurance specifying the consumption function (2) in Chapter 4 (section 4.2) to address one of our research questions - whether households can smooth consumption against health shocks. 
2.3 Effects of Health Shocks: Empirical Evidence
Recent studies have emphasized the effects of illness on consumption and provided empirical evidence about the relation of health, incomes, and consumption in the poor countries. It shows economic costs of illness have mixed effects on the welfare of households. For example, Townsend (1994) concludes that in the villages of the semi-arid tropics of southern India (ICRISAT), idiosyncratic shocks such as illness have no effects on household consumption - household consumption moves with the average consumption of the village. Kochar (1995) examines the effect of illness on wage income and informal borrowing using the ICRISAT data for households in central India. She finds that wage income will be ineffective in protecting households from demographic shocks such as sickness, death, and the dissolution of the family unit. Particularly, illness lowers the wage income and increases the informal borrowing while a male household member falls sick in a peak period of the agricultural cycle. 
By using a large set of the panel data, Gertler and Gruber (2002) find that Indonesian households are not able to insure consumption fully against the economic costs associated with illness, and they argue that the ability of households insuring consumption varies with the degrees of severity of illness. They conclude households are able to insure consumption fully against minor illness that does not affect physical functioning, but they are not able to insure against major illness if it severely limits their physical functioning. Because they find a large amount of costs of illness is financed out of their consumption-spending while household facing severe illness. 
Gertler et al. (2009), using a different set of Indonesian data, find the effects of major illness on consumption similar to Gertler and Gruber (2002) study. They find access to financial institutions is helping families to deal with adverse health shocks. However, both Gertler and Gruber (2002) and Gertler et al. (2009) use changes in indices of activities of daily living (ADLs) as measures of health shocks which are based on the notion of difficulties with self-reported physical functioning like walking, lifting, bending or climbing, all of them may be correlated with age. It typically captures physical health problems such as shortness of breath, joint or back problems, which may not be very useful in studies of the health and labour outcome (Strauss and Thomas, 1998). Moreover, physical functioning (ADLs) cannot capture death of any household member, a potentially severe health shock, and mental diseases that have effects on household welfare.
Wagstaff (2007) shows that health shocks particularly measured by the body mass index (BMI) are associated with a reduction in income and consumption in Vietnam. But, the effects on income differ between earned and unearned income, and between rural and urban households. Lindelow and Wagstaff (2005) also find similar results in the study in China by using the self-assessed health status (SAH). They find health shocks are associated with a substantial and significant reduction in income and labour supply. However, the econometric identification of the estimated effect of health shocks in his study comes from cross-sectional variations across households that raise concerns about a possible bias due to omitted unobserved household characteristics. Thus, unobserved household characteristics could be correlated with both health shocks and outcome variables, thereby creating a spurious correlation between them. 
Dercon and Krishnan (2000) also investigate whether individual members of the household are able to smooth their consumption over time and within the household. Using the Ethiopian Rural Household Survey panel data and anthropometric indicators, they find outcomes in rural Ethiopia vary a great deal. Although most households are full risk sharing of illness within households, a large fluctuation is reported for women and for individuals in poor southern households, where shocks are not pulled. In contrast, using the same set of data from Ethiopia, Asfaw and Braun (2004) examine the impact of illness on different consumption items and find that household can smooth food consumption but cannot non-food consumption. However, the concern is about the selectivity bias problem since their analysis is based on healthy households as they delete the households faced illness from the first round sample.  

Moreover, the effects of coping strategies on household’s future welfare are another aspect of interest in the health literature. The study shows that coping strategies provide important information on how households respond to health shocks and how payment may affect their future welfare (Leive and Xu, 2008). However, previous studies mostly consider only the effects of shocks on outcome variables. The study shows that health shocks are generally considered one of the most important causes of poverty (Dercon and Hoddinott, 2003). Following a health shock, the affected household might sell the assets to pay for the health-related expenses. The evidence of effects is also found even in a developed country like the USA where poor health limits households’ ability to accumulate assets by reducing labour or through rising medical expenses (Smith, 1999). 
A few studies indicate the significance of illness on the livelihoods among the poor people in Bangladesh. Using a simulation approach, Carrin et al. (1998) find rickshaw pullers in Chittagong city in Bangladesh are vulnerable to severe illness, particularly tuberculosis (TB). The same evidence appears from the study by Begum and Sen (2004) on rickshaw pullers in Dhaka city. Kabir et al. (2000) examine the consequences of ill health for slum dwellers in Dhaka, the capital city of the country. Based on qualitative and quantitative data, they find illness has negative implications for human, material, and social capital of households. Health related shocks are considered as one of the most important factors of downward mobility of households. However, none of those studies uses any econometric tools in their analysis.  
However, this study sheds light specifically for poor urban households using a unique set of panel data. In addition, it empirically focuses on the effects of coping mechanism against health shocks, which has been less investigated in the literature so far. We use a commonly used variant of self-reported measures of illness that kept any household members from doing ‘normal’ activities. Some argue this measure of health is less likely to be contaminated by measurement error that is systematically correlated with respondent characteristics (such as income). One limitation of this measure is that the term ‘normal’ is not well defined. People with a higher opportunity cost of time may appear to be in better health than those with a lower value of time. Along with serious illness, we also use recent death of any household members as a measure of health shock. In this study, therefore, two measures of health shocks are the death of any household member during the last two years and a serious illness that makes any member of households unable to do normal daily activities during the past twelve months. 

Chapter 3

Data, Setting and Descriptive Analysis
3.1 Data

This study mainly uses quantitative data to analyze the economic impact of health shocks. In addition, we use qualitative data to uncover the relations in our quantitative data. This diversity of research methods provides a wider range of knowledge on our topic and this is specifically important in such a context of health issues, which deals with real world complexities. 
3.1.1 Quantitative Sample
This study uses the baseline data from the SHAHAR Dinajpur Survey, conducted in slums and low-income settlements within the municipal areas of Dinajpur in 2002-2003 by CARE-Bangladesh and the International Food Policy Research Institute (IFPRI). The survey is meant to provide a basis for monitoring changes over the life of the SHAHAR (Supporting Household Activities for Health, Assets, and Revenue) project, which aims to establish household livelihood security for vulnerable urban households. The survey was conducted in the following dates by rounds: Round 1: July-August, 2002; Round 2: March 2003; Round 3: August-September, 2003. 

This household survey was designed to draw samples from all 59 distinct slum communities in Dinajpur. Based on observed levels of poverty, social cohesion, community size, and environmental hazards, the slums were assigned a vulnerability score. Among them fourteen slums were chosen for CARE interventions under the project based on high vulnerability scores (Buttenheim, 2008). After conducting a complete census of these 14 slums - CARE geographic areas of intervention with a population of around 16,000 people - a simple random sample of 614 households was selected for interviewing in the survey. The sample represents about 60 percent of the overall slum population of Dinajpur and is somewhat poorer than the communities are not intervened by CARE. Given the criteria for selection of intervention sites were the same across sites, the sample was not stratified by slums and does not require weighting.
The sample size for the survey was determined by a standard formula allowing identification of statistically significant changes in child stunting. Nutritional status (i.e., the presence of stunting) was chosen as the key variable of interest as the objective of the program was to improve food and nutrition security (IFPRI, 2009). It also adjusted for the number of households that might decline to take part, may have moved or otherwise be unavailable at the time of the survey. 
In the first round baseline survey in August 2002, enumerators successfully contacted and interviewed 583 households (95%) from the initial sample of 614 households. The second round data were collected in March 2003, and 567 households were interviewed (92% of original sample, 97% of the 2002 interviews). The survey of final round took place in August 2003, with 554 households (90% of the original sample, 95% of the 2002 interviews). The basic questionnaire included data on household composition, education, employment, savings and credit, household food and non-food consumption, assets, and coping strategies. 
 Along with other negative shocks, this survey contains health shocks, and the expenses caused due to them and the sources of finance.  The survey includes 26 different types of shocks that households might be faced in poor urban areas in Bangladesh. Among them, the most are covered for a year or six months except death of any member in the family, which covers two years recall period. Among these shocks, only health related shocks are our main interest in this study. Data also contain information on the decrease of the monthly family income, total spending to deal with shocks, and different coping strategies household took against shocks. 
3.1.2 Qualitative Sample
In addition to quantitative sample, a qualitative survey was conducted in the poor urban communities in Dinajpur in Bangladesh. The purpose of the survey was to understand the effect of health shocks on their lives in depth. In the survey, the unit of interest was the households experienced a recent health shock. Using purposive sampling, 11 households were selected for interviews maintaining variation in terms of age, occupation, and gender. The case studies to the households were conducted for details related to their own or family illness experience and behaviour through a semi-structured questionnaire. The general topics that guided the interviews were focused particularly on the following aspects related to illness: (i) the economic consequences (costs) of illness, (ii) household’s health seeking behaviours and (iii) the coping mechanism and its consequences.
Along with case studies, this survey interviewed some key informants, three from urban, and two from rural areas, who were knowledgeable about the topic. They had community experience and at the same time were somehow involved with the process of health shocks. To provide general information on the topic of the study, we also conducted key informant interviews using a semi-structured approach. 
As health shocks are a complex phenomenon, an interacting but agreed group opinion and contrasting experiences are important to explore a topic in a more focused way. We, therefore, conducted three focus group discussions in Dinajpur slum areas to obtain additional ideas, concepts, opinions, and experiences related to health shocks and its impacts from a small group consisting of five to seven people.  To be more focused, we invited households that faced any illness in the last year or less to participate in focus group discussions.  A moderator (the researcher himself) guided the discussion following semi structured discussion points to ensure exploration of specific ideas, concepts, and contrasting experiences that emerged during interview sessions. 

3.2 The Setting

3.2.1 Bangladesh

The staggering and unbridled growth of cities in developing countries has contributed to the growth of slums as well as widespread poverty in urban areas. Urban slums are characterized by human congestion, an unsanitary environment, income uncertainty and extreme poverty, lack of necessary financial and health care services, poor infrastructure, and a predominantly informal economy. Bangladesh is one of those countries where these conditions of urban slums prevail in a worse situation. 
Bangladesh is a small country in South Asia with a total land area of 147.6 thousand square km. The populations of the cities in Bangladesh are growing at more than 8 percent per year, and they will be double in size in less than 10 years (IFPRI, 2002). Rapid inflow of poor migrants, mostly poverty ridden and environmentally induced, and growing urban population are creating continual pressure on health and livelihoods in urban areas. Around 40 percent of the total population nationally and 43 percent of population in urban areas consume less than 2122 kilocalorie per capita per day which is defined as absolute poverty. On the other hand, 24.4 percent of urban poor population live on less than 1805 kilocalorie are referred as hard-core poverty (BBS, 2007).  

Access to health care facilities is a constitutional right of citizens of Bangladesh. But the limited resources, low capacity and weak policy and management of the government limit their access in health care facilities for all citizens of the country. According to World Bank health statistics, there were 0.4 hospital beds and 0.3 registered physicians per thousand persons in Bangladesh in 2005. In comparison to other developing countries, these statistics of health services are lower. For instance, in India there were almost 1 bed and 0.58 physicians per thousand persons in 2003. Similarly, the out of pocket payment is also very high in Bangladesh, which accounts for about 97 percent of private expenditure on health in 2005. Data also show that among the treatment receiving ailing persons, around 44 percent  received treatment from private sector or private doctors, 38 percent received from pharmacy or drug sellers and only 9 percent received treatment by government doctor. When they fall sick, purchase of costly medicine and accessing proper treatment is difficult in face of their day-to-day struggle to ensure adequate food consumption. Around a quarter of ailing patients who seek treatment cannot afford high expenses of treatment (BBS, 2007). Adequate health services are beyond their reach, which makes the shock deeper and persistent. 
3.2.2 Dinajpur as a Town

This study is set in Dinajpur, a city of about 270,000 residents located in the north-western region of Bangladesh, about 400 kilo meter away from the capital, Dhaka and near the boarder of West Bengal, India. Dinajpur municipal town consists of 12 wards and 80 communities with the area of 20.6 sq km. The slum communities in Dinajpur are to a large extent part and parcel of the city. In the town, most poor people are engaged in the informal sector that includes rickshaw pulling, small trading, hawking, household work, brick breaking, construction, and other occupations that require more strength and energy.
In Dinajpur town, government health facilities are extremely limited, and sometimes economically inaccessible to the urban poor. There is only one 500 bed general hospital in the town, which is located far from slum areas, and the waiting line for patients is extremely long. That makes the utilization of public hospitals partly limited among urban poor because they are unable to take the time out of their daily chores to visit the doctors.
Our qualitative survey reports that slum dwellers feel that they are deprived of proper health facilities. They are not happy with the way physicians and health workers in public hospitals behaved with them. Medical facilities are inadequate for the poor in urban areas. In addition, there is no form of health insurance for them. One user of public hospital who had been suffering from breast tumour was extremely angry at the facilities of it. She said government hospitals do not have facilities for the poor. Everything needs to be purchased from outside. Similarly, a key informant Foysal said:

In public hospitals unless you are influential, have connections, or are well dressed, you will not get the necessary health care from the existing services.
There is a large number of private clinics in the town but exorbitant cost makes their utilization beyond the reach of the poor. More interestingly, a majority of private hospitals is located around the public hospitals in Dinajpur town. However, there are few Satellite Clinics for mother and children’s health care in the town, the ability of them to meet the health needs of poor mothers and children is very limited. In general, poor people rely on private drugstores, quack physicians, local healers, and some religious and spiritual healers.
3.3 Descriptive Analysis

3.3.1 Prevalence of Shocks

Most urban poor households in Bangladesh live in slum areas, which are highly exposed to risks of different aspects of shocks – physical, financial, or environmental - that lead to an unsustainable life in work and consumption. This environment makes them more exposed to the risk of illness, and they suffer invariably from different diseases and malnutrition. 
Figure 2 – Shocks Faced by Poor Urban Households in Dinajpur Town
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Figure 2 shows the distribution of shocks among affected households in Dinajpur town. About 32 percent of total household observations faced some kind of shock in the study period. Among them about 48 percent faced serious illness that kept household members from doing normal activities during the study period. Besides, two percent of them faced death of the main earner and six percent faced death of any household member other than the main earner, during the past two years, respectively.  Other household shocks include are eviction, loss of livestock, bankruptcy, loss of assets and others. 
Table 1.a - Households Faced Health Shocks over the Periods

	Health Shocks variable
	Round 1
	Round 2
	Round 3
	Total

	
	
	
	
	

	Death of any member of family in the past two years
	21

(3.6)
	13

(2.3)
	7

(1.26)
	41

(2.4)

	Serious illness in the past one year
	147

(25.1)
	45

(7.9)
	75

(13.6)
	267

(15.65)

	Total health shocks
	168

(28.7)
	58

(10.2)
	82

(14.8)
	308

(18.0)

	
	
	
	
	

	Number of Households
	586
	567
	553
	1706


Notes: The value in parentheses indicates percentages of households. In the second and third round, the health shocks variable cover virtually last six months. 
Table 1.a provides the information on health shock variables in different periods. In the Round 1, a large proportion of households, total 168 households (29 percent), faced health shocks. Among them 147 households (25 percent) faced with serious illness in the past 12 months that kept any household members from doing normal activities and 21 households faced death of any member of family in last 2 years. In the Round 2, the number of households faced shocks falls dramatically. Over the first two rounds, household faced serious illness reduced from 25% to 8%, but in increased by 5.7% over the last two rounds. However, both death and illness are approximately accounted for last six months in Round 2 and Round 3. This could be one reason of falling number of households facing health shocks during that period compare to the round one. Among the total sample of 1706 observations in three rounds, 308 observations (18 percent) were experienced health shocks. 
3.3.2 Mean and Standard deviation of key variables
Table 1.b presents the means and standard deviations of health outcome measures and characteristics of households over the three rounds of panel data. Results shows, on average, the per capita work hours in the past week were around 21 hours, which was more or less stable over time. The mean per capita household earned income in Round 1 was Tk. 735 with a high intra-household per capita income differential (SD 476). It also shows income decreased over time with fluctuations. 
Table 1.b – Means and Standard Deviations 
	
	Round 1
	Round 2
	Round 3 

	Variable
	Mean
	SD
	Mean
	SD
	Mean
	SD

	PC hours worked in past 7 days
	21.51
	13.94
	20.34
	13.87
	20.61
	12.80

	PC Earned income in last month*
	735.40
	476.00
	686.60
	493.09
	708.71
	588.70

	PC Unearned income in last  month*
	73.68
	389.35
	45.55
	159.82
	86.43
	323.42

	PC Total income in last month*
	809.08
	651.42
	732.16
	570.60
	795.14
	831.64

	PC Health expenses in last month*
	45.00
	141.43
	46.91
	136.37
	55.94
	189.89

	HH’s PC food consumption in last three days*
	42.69
	32.45
	36.79
	39.76
	45.64
	26.32

	HH’s PC non-food consumption in last month*
	254.73
	505.18
	217.11
	363.71
	211.56
	375.76

	Age of household head
	42.51
	12.63
	43.02
	12.39
	43.36
	12.37

	Sex of household head (Male=1)
	0.86
	0.35
	0.86
	0.34
	0.87
	0.34

	Marital status of head (Married=1)
	0.87
	0.34
	0.87
	0.34
	0.87
	0.33

	Household size
	4.27
	1.78
	4.47
	1.82
	4.61
	1.86

	Outstanding loans*
	5126
	13264
	6394
	22513
	6926
	16926

	Head never attended school (=1)
	0.59
	0.49
	0.59
	0.49
	0.59
	0.49

	Head attended primary school (=1)
	0.13
	0.34
	0.13
	0.34
	0.13
	0.34

	Head attended second. school (=1)
	0.11
	0.32
	0.12
	0.32
	0.12
	0.32

	Head completed second school (=1)
	0.05
	0.21
	0.05
	0.21
	0.05
	0.21

	Head completed HSC school (=1)
	0.01
	0.12
	0.01
	0.11
	0.01
	0.11

	Head completed  BA (=1)
	0.01
	0.10
	0.01
	0.10
	0.01
	0.10

	Observations
	586
	
	567
	
	553
	


Notes:  Tabulated by authors from survey data. Standard deviations are in parentheses for continuous variables. N = 1,706. PC stands for per capita, HH stands for household. * Figures are in BDT (Bangladeshi Taka); 1 Euro = 75.6 BDT in December 2003.
Because of low level of income, households have to spend a large share of income on consumption. In Round 1, the average per capita household expenditure for food consumption in the last three days was Tk. 42 (approximately Tk. 420 per month that is equivalent to 57 percent of earned income) with a wide range among households (SD 32) and it varied over time. On the other hand, their average non-food expenditure in the last month was Tk. 254 but it decreases over the periods. Table shows about 86 percent of household observations are both male-headed as well as married in Round 1. Household’s outstanding loans show an increasing trend over time. On the other hand, household head’s educational status does not change over time because average age of households is around 43 who are no more involved with education.
3.3.3 Immediate costs of health shocks
Table 2 presents the short-term effects of health shocks on labour supply, earnings, and treatment cost of household over different income quintiles. In the survey, households were asked the number of workdays they lost in the past month due to sickness. On the other hand, households were also asked how much monthly family income decreased, and the amount household spent to deal with the shocks occurred in last time. Results in the last column shows, nearly a quarter of household observations lost workdays due to sickness in the month prior to interview. On average, they lost about 5 workdays in the past one month due to illness of any members of household. The poorest quintile 30 per cent of the household observations lost 9 work days in the last month due to general illness. 
Table 2- Household Work Days, Income Foregone, and Treatment Cost due to Illness by Income Quintile
	
	Poorest

Quintile 1

(n=387)
	Quintile 2

(n=309)
	Quintile 3

(n=328)
	Quintile 4

(n=341)
	Richest

Quintile 5

(n=341)
	Total

(n=1706)

	 % of observations lost work-days in last month due to sickness
	30%
	25%
	26.5%
	18%
	14%
	22.8%

	Mean No. of work-days lost in

previous months due to sickness in affected households
	9.09 (12.47)
	3.46

( 6.8)
	4.31 
( 7.18)
	3.03  (6.26)
	3.27
 ( 8.46)
	5.07    (8.46)

	Mean monthly income foregone due to incapacitation from work in affected households (Taka)*
	1847

(2110)
	1654

(1893)
	2549

(3425)
	2917

(4291)
	7246

(14923)
	3209    (7398)

	Total spending of affected household to deal  with health shocks as a % of last month’s earned income
	265%

(590)
	86.7%

(97.8)
	105%

(146.7)
	81.75%

(117.6)
	89.9%

(140.2)


	138%

(330.6)


Notes: Figures in the parentheses show standard deviation. *1 Euro = 75.6 Bangladeshi Taka in December 2003.

Incapacitation due to illness represented substantial losses of earnings to affected households. It shows serious illness reduced their monthly family income by Tk. 3209 while shocks happened. However, income lost due to illness is not always directly proportional to the number of workday household lost because of type of occupations. Some occupations require physically presence like daily labourers or rickshaw pullers but not all. For instance, in case of illness of small traders other household members or relatives can substitute during short periods of illness. 
The last row shows the total money household spent to deal with the shocks in terms of past month’s income. In the urban poor areas, as there is no form of formal health insurance the burden of lost earnings borne directly to the household. Serious illness costs households by Tk. 2,728 for treatment purposes while the shocks happened last time. It implies, to deal with shocks household had to spend a large amount of budget and faced financial constraint. On the other hand, the burden of treatment cost is the highest among the poorest. Their average cost of dealing the health shocks was around 265 percent of past month’s income for the affected households. Such substantial losses of earnings may place households at risk of hunger and impoverishment. Due to health shocks, therefore, household lost workdays, monthly income and has to spend a large amount of budget to deal with those shocks.
3.3.4 Coping Strategies
This sub section of the study shows coping mechanisms that provide important information on how households respond to health shocks. Table 3 shows that households employ different strategies to cope with health shocks. In short run, when medical expenses exceed household’s income, they may use savings, sell or mortgaged productive or consumption assets, borrow money from moneylender, NGOs, institutional or non-institutional sources. Households may send non-working household member to work to compensate lost income and repay loans. 
Table 3- Coping strategies of households affected by health shocks

	
	Freq.
	Percent

	sold land 
	1
	0.33

	sold productive asset 
	8
	2.64

	mortgaged productive asset
	1
	0.33

	sold consumption asset
	7
	2.31

	mortgaged consumption asset
	1
	0.33

	took loan from NGOs/institution
	21
	6.93

	took loan from mahajan (moneylenders)
	94
	31.02

	ate less food to reduce expenses
	10
	3.3

	sent non-working household member to work
	3
	0.99

	took help from others
	17
	5.61

	savings withdraw
	8
	2.64

	family maintain by father in law
	1
	0.33

	advance taken from employer
	1
	0.33

	other 
	13
	4.29

	none
	117
	38.61

	Total
	303
	100


Particularly, table shows around 31 percent of households borrow from moneylenders (mahajan) to mitigate the costs of shocks. Households with extremely liquidity constraint reduce their consumption immediately after shocks. Around three percent of households ate less food to reduce expenses while facing health shocks. Although, households use the strategies like selling productive and consumption assets, but they have little assets to sell out. 

Figure 3 - Coping Strategy of Households Facing Serious Illness (in %)
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Figure 3 draws different coping strategies households employ over time. It shows that in the Round 1 around 37 percent households borrowed money to cope with the effects of illness. Just over one year it increases to 45 percent in the Round 3. It implies that households are increasingly depending on borrowings to cope with the effects of shocks. Among the borrowings, around 28 percent in the Round 1 and 37 percent in the Round 3 took from moneylenders or non-institutional sources at high interest rates. Some households also sold or mortgaged productive and consumption assets. One important finding is that the coping strategy of ate less food to reduce expenses gradually increases over the rounds. Around 2.7 percent households ate less food to cope with shocks in the Round 1; it increases to 5.33 percent in Round 3 just over one year. 

3.4 Qualitative Analysis

3.4.1 Coping Strategies and households’ impoverishment

This study finds that generally, poor household’s income is very uncertain and unreliable. They are at risk of being unable to purchase enough food to fulfil nutritional needs while facing serious illness. Their response to the shocks associated with costs of treatment and income loss varies in range and intensity. They mostly avoid expensive items due to their low incomes. Momina, a 40-year-old poor woman said:

After my disease, we can no longer provide quality foods for our children. We only eat rice, potatoes, pulses and some vegetables. Meat, fish or milk are almost beyond our capacity. I cannot remember when my kids ate meat for the last time. 
Tosiruddi, a 45-year-old peanut vendor, also summed his situation up as:

I cannot travel much on trains to sell peanut and my earnings has been reduced due to my illness. We just live on some basic foods such as rice, lentils, potatoes, and vegetables. My kids want to eat meat, milk and other items, but I have nothing else to do. I took credits from local moneylenders at a high interest rate. 
A large number of households borrowed for consumption purposes or for financing costly medical treatment. The rest of the households did not borrow or sell assets because they received financial helps from relatives. In one case study, we find a household head sent his daughter to her grand parent’s house to reduce food and education expenses. Another two households are even not capable of receiving loans. Households have lack access to institutional credit arrangements due to their unstable and vulnerable situations. They usually rely on credit from informal sources such as cooperatives, moneylenders, and traders. But, borrowings from the moneylenders are the dominant source and involved with higher rates of interest, ranging from 30 to 200 percent. On the other hand, there is no formal health insurance to poor urban households. 
One of our key informants said borrowings are enormously assisting the poor in smoothing their consumption against different shocks. This finding is consistent with the Gertler et al. (2009) who find that consumption is not protected from unexpected illness, but access to microfinance and formal credit programs helps households to smooth consumption. One participant of focus group discussion also mentioned that poor households have become expert in financial management - that majority household has more than single borrowing at a time - they borrow from new sources to repay previous one. In one case study, we find a poor woman lends her neighbour some money at a higher interest rate that she borrowed from NGOs. Finally, it suggests that households largely rely on borrowings to mitigate their health shocks.
However, this coping based on borrowings is not free of costs. In the group discussion, we find cases where the head of household married twice to receive a dowry to repay loan or household flew from the community to escape repayment. Moreover, borrowing with high interest costs has a negative effect on household welfare in the long run. However, even when coping mechanisms protect households from the adverse effects of health shocks in the short run it is likely to increase vulnerability in the long run. For instance, Abdul Bari a 45-year-old slum dweller running a small teashop near to a slum area faced high medical expenses for his wife’s treatment. His income was not sufficient to meet the high level of treatment costs, and he responded by selling assets and borrowing money to finance medical treatment. He borrowed fifty thousand taka from local moneylenders. He could not repay this loan from his low earnings; as a result, he brought his child in work. Two of his younger son Haider (13), and Ali (8) who seems to be malnourished are working with him in the teashop and his elder son Shamim (17) pulls rickshaw to support family income and repaying loans. Bari has also been suffering from chronic disease for several months. He could not afford to consult a medical practitioner rather he is taking treatment from drug sellers and from a religious healer. The previous shock made him poorer and weaker to meet any new shocks. Even, after his sons’ participation in work, his family is still struggling to repay the previous loan. Sufia also (we mentioned in the introduction) has almost a similar experience. After catastrophic medical expenses, her family was also deeply in debts that compelled them to withdraw their only son from school and sent him to work. These findings indicate that though poor households can cope with the effects of health shocks in short run they could not cope with the adverse effects of costly coping strategies like borrowing.

On the other hand, generally most of the households are virtually with little assets and, therefore, are more vulnerable to health shocks. Survey finds that households deplete assets to cope with the effects of serious illness. The types of assets that are disposed of include working capital, cows, goats, and consumer durables such as television, wooden beds, and iron sheets, primarily to finance medical treatment and smooth consumption.  
Box I – A Household Profile
	Sathi, a 12 years old orphan girl, lives with two of her younger brothers Bishu and Rabi. Her physically disabled father begs and sleeps on the railway platform. Her mother, the only earner of their family, was hawking banana at the different points in the town. Just one month before our visit, she died due to severe illness from an accident. She had no connection with her husband for several years. Meanwhile, she was engaged with another man and got pregnant. Sathi said, in one rainy afternoon her mother carrying a basket of banana fell down on the muddy and slippery footpath on her way back home after hawking banana. She was seriously injured internally as she was carrying a seven-month baby. After that, she was sick and failed to get proper treatment due to money. After a month long suffering she died keeping her eight month baby in her womb. She was unable to work after her sickness. She sold some cooking pots and the only wooden bed for consumption purposes. Virtually, she did not get any support from her poor neighbours. Besides, according to one of her neighbours, she was deserted from them because of her engagement with a man other than husband and pregnancy. At the time of her death, she left almost nothing - no money; no foods - except a small shanty. Community people collected some donation for her funerals and gave the rest of the amount to Sathi for their livelihoods- the only assets Sathi started with her new struggle. Collecting foods with two of her younger brother Bishu and Rabi is her only day-to-day challenge. Although neighbours have a great sympathy, they have little abilities to support them financially. The illness and death of her mother took a toll on their education, foods and shelter as well as security. They are passing a miserable and unsecured life. 


This study also finds that entering children or women into the labour force to increase household income is a common response if the main earner of the households becomes ill or for chronically illness of any household member, that requires regular out-of-pocket payments. They sacrifice their children’s education sending them to work for income support. In addition, we find malnourished children in three of our study households where mothers are working outside that implies women work has negative effects on child malnutrition. These findings suggest that the mechanism of additional income support for the poor households for consumption smoothing while facing health shocks has an adverse impact on human capital development. 
Finally, this analysis suggests poor people cannot completely cope with health shocks when health shocks suddenly visit poor households with a big medical bill and loss of income. Despite the responses described, the majority of households are reported to reduce their consumption and faced food insecurity when health shocks occur. It suggests health shocks reduce the current welfare by cutting back on consumption of poor households. Further, it may also threaten their future income generation by selling assets or borrowings, particularly from moneylenders and withdrawing from education. All of them contribute to perpetuate poverty. Moreover, we find some exceptional story of distressed conditions of households like Sathi or Jostna, where households are with no assets, no social capital, no ability to borrow and completely uninsured against shocks. 

Chapter 4

Model Specification

In the previous chapter, both from quantitative description and qualitative analysis, we find health shocks affect household resources and consumption. Households use different informal coping strategies to cope with the effects and to finance additional medical spending.  It also shows borrowing is one of the dominant strategies households use to cope with the effects of health shocks. Particularly, from the qualitative analysis, we find borrowing is helping poor to cope with the shocks, but in the long run it has some negative effects on household welfare. This Chapter specifies empirical models to examine those effects of health shocks on outcomes empirically. 
4.1 Costs of Health Shocks

This section outlines an empirical framework to explore the effect of health shocks on household resources. In particularly, to estimate the effects we start from the following equation: 
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which is a regression of the growth in log per capita labour supply or earnings or medical expenditures for household i in community j in period t, against household fixed effects (
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).  Demographic controls include household head’s sex, age, education, and log family size. The health shock dummy takes value 1 if households face any health shock, 0 otherwise. The household fixed effect captures all time-invariant household-specific unobserved heterogeneity such as preferences, health endowments, ability and intelligence of households that may affect outcome variables. A set of round dummies also introduced to capture the component of outcome variation in period t and remains common to all households. The error terms represent random variation that is specific to a household at a particular point in time that is assumed to be independently and identically distributed. 

However, the key concern with estimating equation (1) using ordinary least squares (OLS) is that health shock variable,
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 may be correlated with the composite error term, (
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+
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), in (1). From what we know about OLS, to obtain an unbiased and consistent estimate of coefficients it must assume that error term is uncorrelated with explanatory variables. Thus, where health shocks, 
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, are correlated with unobserved time-invariant heterogeneity, 
[image: image16.wmf]i

a

, OLS may produce bias estimates caused from unobserved variable. Using fixed effect model it is possible to take care of the above concern along with other potential problems related with estimation of equation (1). In the estimation of health shocks, therefore, we use fixed effect model that removes omitted variable bias. 
Allowing the unobserved fixed effects,
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 to be correlated with explanatory variables (
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) including the key explanatory variable 
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, equation (1) can be measured applying fixed effect method provided that the key assumption, Cov(∆
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) = 0, is satisfied. This assumption implies that changes in explanatory variables are strictly exogenous at any time period t - they are independent of the error term not only at present time t but also in the past and future (Wooldridge, 2002). However, in the context of our sample it is hard to hold the assumption of strict exogeneity valid
. Changes in health shocks might be endogenous to the system because of the correlation with the changes in error term. For example, other shocks to the household might affect both changes in income and changes in health. Therefore, the error term that includes other shocks might be correlated with the changes in health shocks. 

Another concern with estimating equation (1) is the measurement error. There are several problems with the measurements of self-reported illness (Gertler and Gruber, 2002; Strauss and Thomas, 1998). First, a measurement error is associated with this variable because the definition of illness varies across population groups. Self-reported illness is often endogenous to the labour supply decision as individuals try to justify their absent in job by misreporting illness. This chance is much higher among the poor households involved in a formal job market. Taking sick leave, sometimes they do other income generation activities or use it for other reasons. Even if they are sick, it does not affect their monthly salary but only affect their consumption if the treatment cost is catastrophic. Even in some cases, they get illness benefits. In this situation, we might get the spurious evidence of consumption smoothing after serious illness. In the data set, we have very few households engaged in formal sectors like government or semi-government organizations that indicate a low possibility of this problem. 

Secondly, misreporting also related to person’s income and education as the definition of serious illness differs across households based on their income (wealth) and education level. Having equal health problems wealthier or educated people are supposed to keep them from doing normal activities, but poor people may continue to works to earn his daily livings. Thus, relatively rich or educated people are more likely to report having a serious illness. These imply that self reported physical inability is expected to be endogenous to labour supply decisions. However, socio-cultural context such as ethnic, religious, political, or economic class also influences the value and meaning of health to the households and affects the extent to which they allocate resources to maximize health.
Similarly, there is some measurement error with the dependent variable as well. For instance, labour supply is estimated in terms of hours of work in last week. It is very difficult for household to account accurate hours of work or income where most of the households are involved in an informal labour market. Whenever they are asked about their last month’s income, they simply reply with an average figure just from a guess because mostly they are not literate and live hands to mouth. Moreover, there is some occupation whose income flows are not monthly. Thus, it raises the potential problem in estimating the impact of illness on income of household because illness can affect labour supply but may not affect returns to labour. This could lead a downward-biased estimate of the effect of illness on household income. 

Assuming measurement errors constant over the time for a household, the fixed effect method reduces the problems along with other unobserved time invariant effects. We control all the time-invariant and unobserved effect heterogeneity of households by introducing
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 in the specification. By restricting variations between households this method eliminates possible sources of bias because between variations are likely to be caused by the unobserved household characteristics. We also control for other sources of spurious correlation by including the time dummies to capture the secular trend or community level aggregate change that affect both changes in income and changes in illness over time. Therefore, under the strict exogeneity assumption using fixed effect methods, we can estimate the effects of illness on household’s earnings and medical care expenditure. Although, fixed effect controls for time invariant unobserved household effects and health endowments, it cannot control time variant unobserved heterogeneity and is treated as an omitted variable in the model.

4.2 Health Shocks and Consumption Smoothing
In the previous section, we modelled the costs of illnesses in terms of labour supply, earnings, and financial costs to households. In this section, we estimate households’ abilities to smooth consumption in the face of major illness or death of any household member based on this theory of full insurance. According to the model of consumption smoothing discussed in Chapter 2 (section 2.2), any idiosyncratic external shocks of households are pooled by risk sharing within the community and household only face the community level aggregate shocks. In other words, household consumption growth will not depend on changes in household resources which are uncorrelated with preference shifts and if growth in community resources are controlled (Gertler and Gruber, 2002). The following specification, therefore, is used to test the ability of households to insure consumption empirically against health shocks:
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which is a regression of the growth in log per capita consumption (non medical care) for household i in community j in period t, against household fixed effects (
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), community fixed effects (
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), health shocks (
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), a series of demographic controls, and interaction terms between periods and community dummies (
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), and a random error (
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)that satisfies all classical assumptions. In the specification, household level unobserved fixed effects such as preference and health endowments are controlled by 
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 and the aggregate consumption and preference shifters are controlled by round dummies. Other potential taste shifters are controlled by including a set of household characteristics to capture their effects on outcome variables such as household head’s sex, age, education, marital status, and log family size. 
Moreover, we include the interaction terms between time and communities as control variables that capture community specific trends in consumption that would help to identify individual household deviation from the community mean/trend. This indicates that under the null hypothesis of perfect consumption smoothing, all shocks faced by the household are determined by community shocks (interaction terms) and macro shocks (round dummies). Hence, any remaining statistically significant effect picked up by the household health shock variables would reject the null hypothesis in favour of the alternative hypothesis that households are constrained and coping is imperfect. But if the coefficient of the health shock variable is statistically insignificant, households are fully insured in consumption against illness.  In other words, the coefficient
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 ≈ 0 means that, unexpected costs of illness have no effect on the change in consumption and health shock risks are completely pooled. However, one major assumption of the above consumption smoothing against health shocks is that consumption behaviour is not ‘state dependence’ , that is, household’s utility function is separable in consumption and in health, and in consumption and in leisure. It implies sickness does not influence taste or marginal utility of consumption does not depend on the state of health.

Further, the impact of illness on consumption and the ability of households to smooth consumption may vary from food to non-food items. Usually, in poor urban setting very basic items (food) are expected to be less sensitive to shocks than other items (Asfaw and Braun, 2004). Thus, in this study, we estimate consumption separately for food and non-food (without medical) consumption. Moreover, we estimate two different specifications for consumption smoothing. The first specification estimates without potentially endogenous variable such as household income. But in the second specification, income is used as an explanatory variable the consumption function. 

4.3 Summary of Specifications
Table 4- Summary of Variables Included in the Equations
	Variable
	Labour supply Equation 
	Income Equation 
	Medical Spending Equation 
	Consumption  Equation 
	Consumption  Equation including income

	 Endogenous variables 
	
	
	
	
	

	     Number of hours worked 
	LHS
	
	
	
	

	     PC Income of family
	
	LHS
	
	
	RHS

	     PC Health expenses in last month
	
	
	LHS
	
	

	     PC Consumption of family 
	
	
	
	LHS
	LHS

	Exogenous variables
	
	
	
	
	

	     Shocks variable
	√
	√
	√
	√
	√

	     Age of household head 
	√
	√
	√
	√
	√

	     Age Square of household head
	√
	√
	√
	√
	√

	     Sex of household head
	√
	√
	√
	√
	√

	     Marital status of household head
	√
	√
	√
	√
	√

	     Household size
	√
	√
	√
	√
	√

	     HH head never attended school*
	
	
	
	
	

	     HH head attended primary school
	√
	√
	√
	√
	√

	     HH head completed prim school
	√
	√
	√
	√
	√

	     HH head attended secondary Sch
	√
	√
	√
	√
	√

	     HH head completed SSC
	√
	√
	√
	√
	√

	     HH head completed HSC
	√
	√
	√
	√
	√

	     Household head completed ba/bsc
	√
	√
	√
	√
	√

	     Round dummies
	√
	√
	√
	√
	√


Notes: LHS indicates that a variable is included as the left-hand-side variable. RHS indicates that a variable is included as a right-hand-side variable. ‘√’ indicates that a variable is included.  * used as reference category. Income is measured in three variants: earned; unearned; and total income. Consumption is also estimated both for food and non-food items (non-medical). PC stands for per capita. 
Table 4 shows the summary of specifications for labour supply, income, medical costs, and consumption equation.  We use both fixed effects and random effects model to estimate the equations for outcome variables. In case of the fixed effect model, some unchanged observed variables such as sex and education level of the household head are not included in the specification.   Besides, consumption equation has one alternative including income as an explanatory variable because of its possible correlations with consumption. It may be correlated from both directions: a health shock might be happened due to a negative income shock of household.  On the other hand, good health might be a positive factor that derives more income and more consumption because it may serve to raise productivity. 
4.4 Cost of Coping Mechanisms
The descriptive analysis provides important information on coping mechanisms households respond to health shocks. In our qualitative analysis, we also find most households are able to smooth in short term taking traditional coping strategies, but there is some evidence suggesting those coping strategies like borrowing has longer term effects on household welfare. In this section, we explore empirically how households respond and what are the effects of those mechanisms on consumption. In particularly, in the following first sub-section we explore the likelihood of taking different mechanisms and then its effects on consumption. In the second sub-section, we explore the effects of health shocks on future debt ratios, and subsequently, how these debt ratios affect household’s future consumption, which may give some empirical insight of long-term effects of shocks. 

4.4.1 Burden of coping

Using three rounds of panel data, this sub section focused on the likelihood of taking different strategies in face of health shocks. We categorize coping strategies into three groups: asset depletion; borrowings; and other strategies to cope with effects of serious illness. We use following logit specification (Leive and Xu, 2008) to explore them:
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where 
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 is a dependent binary variable representing any of the coping strategies used to finance costs of medical treatment for households i measured at  round t, where t = 1, 2 and 3. In the specification, the dependent variable measuring coping behaviour equals to 1 if a particular shock takes place and 0, otherwise. The key explanatory variable is 
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 - a dummy variable, which indicates the serious illness to the household.  It also introduces 
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- a set of time variant household characteristics, full set of round dummies and dummies for health expense quintiles. Finally, the error terms 
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 represent random variation that is specific to a particular household and at a particular point in time that is assumed to be independently and identically distributed. In addition to exploring likelihoods of different coping strategies, we use our consumption function (2) to examine their effects on consumption.  To examine the effects of coping on household consumption, we introduce dummies for coping strategies and their interactions with serious illness in the equation. 
4.4.2 Effects of serious illness on household’s debt ratios

In this sub section, using following specification, we empirically examine the dynamic effects of serious illness on household’s debt ratios
: debt-to-income and debt-to-consumption. 
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where 
[image: image37.wmf]it

D

 is the dependent variable such as debt to income ratio, and debt-to-consumption ratio for households i measured at round t, where t = 1, 2, and 3, 
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is a set of time variant household characteristics, 
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 is the health shock to the household in round t. In particular, we examine the effects of lagged illness on household debt ratios using the panel data set. Moreover, we use the consumption function (2) in order to examine the effects of household’s lagged debt ratios on his consumption. To do this, we introduce lagged debt ratios as explanatory variables in the consumption equation. Here, we assume that the debt ratio determined in the past is exogenous with the current consumption decision.
Chapter 5

Result and Discussion 

In our analytical framework, we mentioned the fact that households face health shocks has two economic consequences, namely direct and indirect costs. A direct cost is the financial costs of receiving treatments including fees, medicines, as well as other health-related costs. On the other hand, indirect costs include loss of worked hours and corresponding loss of earned income. In section 5.1, we present results showing both costs in terms of hours of worked, earned and unearned income, and medical expenses. Section 5.2 then discusses the empirical result on testing the full insurance theory- whether households can smooth their consumption in facing health shocks. Finally, in section 5.3 we present the result on the effects of health shocks on coping behaviour and subsequently its impacts on consumption. 
5.1 Effect of Health Shocks on Households Resources
5.1.1 Effects on Labour Supply

Table 5.a reports the full regression specification for the first measure of hours worked. The random effect estimates are reported in the first two columns for two measures of health shocks: death and serious illness of any household member.  The result in column 1 shows that household facing death or serious illness of any household members has a negative effect on labour supply. On average, hours of works in the past week reduced by 8.6 hours due to death of any household member and by 2.6 hours for serious illness. But neither of the coefficients are statistically significant. This result is consistent with Gertler and Gruber (2002) when they use head’s illness symptoms and head’s chronic illness symptoms. Our qualitative finding suggests that other household members compensate by participating in the labour market when confronted with an adverse health shock of the earning members. 
The estimates from per capita specification in columns 3 and 4 do not bring any significant change in coefficients of interest. Both measures of health shocks are negatively associated with hours of work but none of them is significant. The negative signs indicate health shocks associated with reduced hours of work of per capita households. 
Table 5.a – Effect of Change in Household’s Health on Change in Household’s Hours Worked in the Last week (Random Effects)
	
	(1)
	(2)
	(3)
	(4)

	
	HH level
	
	Log Per Capita 

	VARIABLES
	lab_supply
	lab_supply
	lnpclsupply
	lnpclsupply

	hh_died
	-8.631
	
	-0.131
	

	
	(6.906)
	
	(0.0973)
	

	Serious illness 
	
	-2.607
	
	-0.0181

	
	
	(2.983)
	
	(0.0375)

	Age of HH Head
	1.814***
	1.824***
	0.0232**
	0.0232**

	
	(0.690)
	(0.693)
	(0.0103)
	(0.0103)

	Head’s age square
	-0.0129*
	-0.0129*
	-0.000181*
	-0.000180*

	
	(0.00707)
	(0.00711)
	(0.000106)
	(0.000106)

	Head is male (=1)
	-1.635
	-1.576
	0.0357
	0.0343

	
	(7.669)
	(7.709)
	(0.110)
	(0.110)

	Head is married (=1)
	-0.297
	-0.367
	0.103
	0.104

	
	(6.581)
	(6.607)
	(0.0987)
	(0.0987)

	Log Household size
	49.32***
	49.20***
	-0.442***
	-0.444***

	
	(4.558)
	(4.566)
	(0.0582)
	(0.0584)

	Head attended primary school (=1)
	-3.416
	-3.458
	-0.0581
	-0.0586

	
	(4.731)
	(4.735)
	(0.0684)
	(0.0686)

	Head completed primary school (=1)
	-7.692
	-7.596
	-0.0764
	-0.0749

	
	(5.797)
	(5.777)
	(0.0721)
	(0.0718)

	Head attended secondary school (=1)
	-6.451
	-6.479
	-0.0861
	-0.0849

	
	(5.074)
	(5.095)
	(0.0678)
	(0.0678)

	Head completed SSC (=1)
	-11.80
	-11.86
	-0.138
	-0.138

	
	(7.310)
	(7.291)
	(0.0930)
	(0.0931)

	Head Completed HSC (=1)
	-23.59**
	-23.77***
	-0.314**
	-0.311**

	
	(9.177)
	(9.208)
	(0.141)
	(0.141)

	Head completed BA (=1)
	-20.91*
	-21.75*
	-0.149
	-0.161

	
	(11.30)
	(11.58)
	(0.134)
	(0.135)

	Time Dummy (Round2=1)
	-0.255
	-0.300
	-0.0483
	-0.0460

	
	(6.502)
	(6.527)
	(0.109)
	(0.109)

	Time Dummy (Round3=1)
	9.444
	9.726
	0.0564
	0.0609

	
	(7.492)
	(7.466)
	(0.105)
	(0.104)

	Observations
	1695
	1695
	1644
	1644

	Number of hh_no
	592
	592
	587
	587

	Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1


Notes: Estimates are from models such as equation (1) in text. Community fixed effects and their interaction between time dummies are included in the estimation but not reported in the table for convenience.
Among the control variables, the age of the household head has a positive but non-linear and significant
 effect on hours worked - as age increases labour supply also increases up to a certain age limit then it decreases. The log of household size also has a sizable, positive, and significant effect on the number of worked hours. In the event that household size changes by one percent, the absolute change in hours of work is 0.5 hours per week
. In the per capita specification, this result is negative. One percent change in family size is significantly associated with 0.44 percent reduction of per capita work hours of the household, which indicate new members in the households are either non-working or with low productivity.  All levels of education of the household head have a negative effect on the hours of work compared to no education, but only the completion of higher secondary and BA are significant. In general, most educated heads work significantly fewer hours than the heads with no education. 

5.1.2 Effects on Household Income

Table 5.b presents the coefficients that we are interested in for this study: effects of health shocks on labour supply, earnings, and medical spending, and all of them are based on per capita household. The first row shows the estimates for random and fixed effect model for the labour supply. The next row shows the results for change in household’s earned income. The findings are similar to that of the first row in terms of sign- both measures of health shocks have negative effects on household’s per capita earnings. But both death and serious illness of any household members substantially and significantly reduces family earnings. According to the random effect estimates, monthly per capita family earned income reduces by 13.6% (exact 12.7%)
 and 8% (exact 7.7%) respectively for death and serious illness
. This result is consistent with the findings of Wagstaff (2007) for urban households in Vietnam with respect to the death of a working-age household member. However, the negative and statistically significant effect on the earned income indicates that other members of the household cannot fully adjust labour earnings in face of health shocks. However, this per capita result is sensitive to the household level presented in table A.3 in appendix where serious illness has no significant effects on household earned income. 
The results from the third row suggest that effects of health shocks differ between per capita earned and unearned income of household. For unearned income, the effects are not significant, but both health shock measures are positively associated with increases in unearned income in case of the random effect model. This implies that households receive more transfers or social assistance if they are facing health shocks. However, according to the fixed effect estimates per capita unearned income is significant and positively associated with death of any household member
, though this result is not consistent with the household level specification.   
The fourth row shows the effects of health shocks on the total household income, which reflects the effects on earned and unearned income of households.  In case of random effects, both measures have negative effects and almost have the same magnitude, but only serious illness of a household member significantly lowers the per capita total household income by 7 percent (exact 6.6%). This result is also consistent with both random effect and fixed effect methods. However, table A.3 in appendix shows in household level the effect of death is significant and consistent with the choice of methods.
Table 5.b – Effect of Household’s Health Shocks on Labour Supply, Earnings, and Medical Spending
 (log per capita specification)
	
	Random Effects
	Fixed Effects
	No. of Observations

	Dependent variables
	HH member died in past two years
	Serious illness of any HH member in past one year
	HH member died in past two years
	Serious illness of any HH member in past one year
	

	HH’s per capita hours of works in the last week
	-0.131 

(0.0973)
	-0.0181

 (0.0375)
	-0.138 

(0.102)
	-0.0236 

(0.0429)
	1,644

	HH’s per capita earned income in the past month
	-0.136* 

(0.0764)
	-0.0809**

(0.0403)
	-0.120

(0.0897)
	-0.0865* (0.0445)
	1,687

	HH’s per capita unearned income in past month
	0.274

 (0.384)
	0.192

(0.151)
	1.100**

(0.483)
	-0.0871

(0.212)
	480

	Household’s per capita total income
	-0.0553

(0.0791)
	-0.0690*

(0.0416)
	-0.0499

(0.103)
	-0.0778*

(0.0458)
	1,690

	HH’s per capita Medical expenses in past month
	-0.199

(0.270)
	0.702***

(0.113)
	-0.535

(0.380)
	0.615***

(0.136)
	1329

	Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1


Notes: Each coefficient in the table is from a separate regression model. All covariates are shown in Table 6.a. and community fixed effects and their interaction between time dummies are included in the estimation but not reported in the table for convenience. All the dependent variables listed in the first column are in per capita logarithm form, and the independent variables of interest are listed in the first row. 
5.1.3 Effects on Medical Spending

It is expected that health shocks will necessitate increases in medical spending. The last row of Table 5.b shows the effects of health shocks on health expenses. The result shows deaths do not have any significant effect on medical spending according to random effect method. But the effect is sizable and significant for households facing serious illness, which increases medical expenses by around 70% (exact 101%) in the past month. This effect is also highly consistent with fixed effect method. However, reduction of medical expenses to the households due to the death shocks makes sense because households may require less medical care expenses after death of any member of household.  
5.1.4 Effects of Health Shocks on Sub-sample- Robustness
The results of the effects of serious illness for different sub groups of households are reported in table 5.c. It shows the effects on earned income for the poorest income quintile is significant. Households living at the lowest tier of income associated with lowered earned income against illness. It also shows that earned income of the male-headed household reduced by 8 percent due to serious illness. Besides, household’s health expenses are positively associated for all sub samples but the effects are significant for the lowest and last two richest income quintiles. However, this significant health cost for the poorest people in urban area makes sense because illness is more concentrated among this group of people. Data shows around 30% of the poorest people faced illness in the last month. On the other hand, both male and female-headed households have positive and significant effects on medical expenses but female-headed household spends more than that of male-headed households. 
Table 5.c- Effects of Serious Illness on Outcome Variables for Different Sub-samples

	            Sub Groups
	Random Effects
	Fixed Effects
	          Sub Groups
	Random Effects
	Fixed Effects

	Hours worked*
	
	
	Per Capita  Medical expense

	Quintile 1
	-6.261
	-12.48*
	Quintile 1
	1.259***
	1.199***

	
	(4.600)
	(6.907)
	
	(0.232)
	(0.361)

	Quintile 2
	3.144
	7.506
	Quintile 2
	0.366
	1.061*

	
	(6.197)
	(9.306)
	
	(0.250)
	(0.560)

	Quintile 3
	-6.714
	-10.08
	Quintile 3
	0.237
	-0.0189

	
	(5.660)
	(9.838)
	
	(0.220)
	(0.412)

	Quintile 4
	2.239
	14.36
	Quintile 4
	1.034***
	0.202

	
	(9.764)
	(17.24)
	
	(0.306)
	(0.752)

	Quintile 5
	7.647
	8.611
	Quintile 5
	0.609**
	0.455

	
	(6.757)
	(8.270)
	
	(0.254)
	(0.338)

	Male
	-1.977
	-1.864
	Male
	0.624***
	0.569***

	
	(3.226)
	(3.868)
	
	(0.119)
	(0.144)

	Female
	-5.006
	-4.611
	Female
	0.892***
	0.776*

	
	(7.363)
	(9.256)
	
	(0.345)
	(0.422)

	Per Capita Earned Income
	
	Per Capita Unearned Income
	

	Quintile 1
	-0.174*
	-0.216
	Quintile 1
	0.204
	-0.353

	
	(0.0906)
	(0.147)
	
	(0.344)
	(0.285)

	Quintile 2
	0.00379
	-0.0251
	Quintile 2
	-0.179
	0.0339

	
	(0.0151)
	(0.0248)
	
	(0.243)
	(0.228)

	Quintile 3
	0.00241
	-0.00492
	Quintile 3
	-0.0688
	

	
	(0.0122)
	(0.0252)
	
	(0.287)
	

	Quintile 4
	0.00144
	0.0496
	Quintile 4
	0.379
	1.150***

	
	(0.0193)
	(0.0341)
	
	(0.295)
	(0.340)

	Quintile 5
	0.00434
	-0.0402
	Quintile 5
	-0.278
	-1.697**

	
	(0.0420)
	(0.0576)
	
	(0.319)
	(0.755)

	Male
	-0.0826*
	-0.0765
	Male
	0.204
	0.108

	
	(0.0443)
	(0.0481)
	
	(0.154)
	(0.214)

	Female
	-0.109
	-0.0999
	Female
	-0.189
	-0.982**

	
	(0.106)
	(0.120)
	
	(0.335)
	(0.404)

	Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1


Notes: Each coefficient in the table is from a separate regression model for different sub sample. The dependent variables of interest are shown in bold letters in the first and fourth columns for different sub samples are per capita natural log except hours work, which is at the household level.  
These results, therefore, suggest a heterogeneous pattern in impacts of serious illnesses across different sample groups. Overall, these results are consistent with our previous estimates with full sample. But the difference is that households in the poorest quintile significantly affected by serious illness. It lowers income by 17 percent, which cannot completely be balanced out by the increased unearned income. Moreover, we examine the effects of health shocks on the labour supply and income by limiting head’s age of 60 or below, but we do not find any significant changes in results.  
5.2 Effects of Health Shocks on Consumption
In the previous section, the result showed death and serious illness of any household members significantly lowers household’s earned income, though they have no significant effect on labour supply. On the other hand, serious illness has significant effects on medical spending. In this section, we focus on the effects of health shocks on one of our important outcome variable consumption. Our main interest is to see whether households are able to smooth their consumption amid unexpected costs of illnesses or death. 

The estimates of consumption equation (2) using random effects and fixed effects model are presented in Table 6.a. The dependent variable is the change in the log of per capita consumption. Household consumption is separately presented for food and non-food consumption (non-medical) vertically. In the table, estimates are presented for two specifications. In specification 1, we specified the consumption function without including household income as an explanatory variable in the model. Since income could be a relevant variable in explaining household consumption, we use another specification considering household income in the model. 

For the specification 1, results show food consumption is negatively associated with both of the health shock measures. Only death of household members significantly reduces food consumption by 15.3% (exact 14.2%) at 10 percent level, according to the fixed effect estimates. However, this result is not consistent with random effect method
 and for the specification 2 where health shocks have no significant effects on food consumption. 
The death of any household member is positively associated with non-food consumption, and the result is significant at 5 percent level for fixed effect estimates for both specifications. It suggests death is associated with increased per capita non-food consumption by 45%. However, this result is not consistent with random effect method. On the other hand, serious illness is positively associated with non-food consumption, though the effect is not statistically significant. 
Table 6.a – Effect of Health Shocks on Consumption (Non-Medical)
	
	
	Specification 1
	Specification 2


	Dependent Variables
	Shocks
	Fixed Effects
	Random Effects
	Fixed Effects
	Random Effects

	Log of per capita food consumption
	Any member of HHs died
	-0.153*
	-0.130
	-0.118
	-0.0858

	
	
	     (0.0835)
	(0.103)
	(0.0832)
	(0.101)

	
	Serious illness
	-0.0263
	-0.0563
	-0.0201
	-0.0392

	
	
	(0.0429)
	(0.0453)
	(0.0505)
	(0.0447)

	
	hh_sick
	-0.0116
	-0.0378
	-0.0103
	-0.0224

	
	
	(0.0378)
	(0.0339)
	(0.0379)
	(0.0337)

	
	hhh_sick
	-0.0172
	-0.0500
	-0.0319
	-0.0733

	
	
	(0.0582)
	(0.0524)
	(0.0589)
	(0.0527)



	Log of per capita non- food consumption
	Any member of HHs died
	0.455**
	0.176
	0.481**
	0.200

	
	
	(0.213)
	(0.181)
	(0.221)
	(0.172)

	
	Serious illness
	0.0433
	0.0263
	0.0701
	0.0561

	
	
	(0.0659)
	(0.0549)
	(0.0630)
	(0.0530)

	
	hh_sick
	0.0525
	0.0220
	0.0731
	0.0694*

	
	
	(0.0508)
	(0.0443)
	(0.0500)
	(0.0420)

	
	hhh_sick
	-0.0112
	0.0154
	-0.00333
	0.0667

	
	
	(0.0770)
	(0.0655)
	(0.0748)
	(0.0616)

	Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
	


Notes: Estimates are from equation (2) in the text. Each coefficient in the table is from a separate regression model. All covariates are shown in Table 6.a. and community fixed effects and their interaction between time dummies are included in the estimation but not reported for convenience. The dependent variables listed in the first column are in per capita logarithm form, and the independent variables of interest are listed in the second column. Specification 1 is without considering income and specification 2 with income variable as an explanatory variable. N = 1,693 for specification 1 and N=1,684 for specification 2. 
These results suggest that we cannot reject the hypothesis that household can smooth consumption against serious illness as the effect on consumption is not statistically different from zero. In addition, this result is robust over specifications and choice of methods of estimation. On the contrary, the results suggest to reject the hypothesis that household can smooth food consumption against death of any household members. In other words, households can smooth their consumption after facing serious illness, but they cannot do it after death of any household members. This result makes sense in poor urban settings where there is heavy dependence upon a main earner (Pryer, 1989). Our qualitative study shows that death of working members involved with greater risk for household consumption. However, this result is also consistent with Gertler and Gruber (2002) when they use the ADL index to measure health shocks. 
For robustness, we examine the effects of general illness of any household members or the household head in the last 15 days keeping the same specifications for consumption. The effects are presented in Table 6.a. The results suggest that general illness is negatively associated with food consumption, but they are not statistically significant. On the other hand, effects on non-food consumption are also not significant. These results suggest general illness in the past 15 days has no effect on household consumption, which virtually reiterate the findings that serious illness has no effect on household’s food consumption. 

Moreover, we also estimate the effects of illness on consumption for different sub sample. Table 6.b shows the effects of serious illness on household consumption for income groups, gender, and major occupations. These result shows serious illness has no significant effects on food consumption for any groups of households. From the poorest to the richest and male headed or female headed every household can smooth consumption against serious illness in the past year. 

Table 6.b- Effects of Serious Illness on Consumption for Different Sub-groups

	Dependent Variables
	Sub Groups
	Fixed Effects
	Random Effects

	Food Cons
	Quintile 1
	-0.154
	-0.0816

	
	
	(0.164)
	(0.128)

	
	Quintile 2
	0.0455
	-0.141

	
	
	(0.139)
	(0.128)

	
	Quintile 3
	0.166
	-0.147

	
	
	(0.134)
	(0.0928)

	
	Quintile 4
	0.0816
	-0.0953

	
	
	(0.166)
	(0.110)

	
	Quintile 5
	-0.0904
	-0.0545

	
	
	(0.0987)
	(0.0635)

	
	Male
	0.0173
	-0.0432

	
	
	(0.0502)
	(0.0446)

	
	Female
	-0.273
	-0.192

	
	
	(0.166)
	(0.175)

	Non food
	Quintile 1
	-0.00257
	0.0151

	
	
	(0.172)
	(0.117)

	
	Quintile 2
	0.216
	0.0153

	
	
	(0.191)
	(0.116)

	
	Quintile 3
	0.0216
	-0.0713

	
	
	(0.213)
	(0.132)

	
	Quintile 4
	0.0706
	0.0495

	
	
	(0.234)
	(0.123)

	
	Quintile 5
	0.139
	0.0714

	
	
	(0.126)
	(0.0998)

	
	Male
	0.0595
	0.0183

	
	
	(0.0741)
	(0.0599)

	
	Female
	-0.145
	-0.128

	
	
	(0.173)
	(0.170)

	Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1


Notes: Each coefficient in the table is from a separate regression model for different sub samples. The dependent variables of interest are shown in the first column and different groups are reported in the second column. 
5.3 Cost of Coping Strategies
In the previous two sections of this study, we discussed the effects of health shocks on resources and consumption of poor urban households. We find that households facing serious illness can cope with the effects on hours lost and consumption, but they cannot do that against death. Death of a household member is significantly associated with household’s income and food consumption. Therefore, a pertinent question comes: what strategies led to this smoothing of outcomes for poor urban households against illness and what are their effects on future welfare. In the descriptive analysis, we find households use different strategies to cope with the effects of health shocks. In this section, we will explore the likelihood of using different coping mechanisms that households respond to health shocks and how those mechanisms may affect their future welfare. Finally, we also examine the effects of health shocks on debt ratios and its effects on future consumption. 
5.3.1 Likelihood of coping strategies and its effects on consumption
We estimate a series of logit regressions to explore the likelihood of using different coping strategies for financing health care. We categorize coping strategies into three groups by selling assets, borrowings, and other strategies. The reference categories are quintile1-the lowest health expense quintile and no schooling of the household head. Table 7.a shows the regression results for different coping strategies: the likelihood of selling assets, borrowing money and others to finance health payments using the logit model. 
The results show households that faced serious illness is significantly more likely to borrow by 21 percentage points to cope with the effects. Similarly, households facing serious illness are more likely to deplete assets by 4 percentage points.  On the other hand, death of any household members is not significantly associated with coping strategies, though the sign shows a greater likelihood of using them. This result suggests that coping through borrowings are more common to finance health care among poor urban households. 
Table 7.a- Probability of Different Coping Strategies (Marginal Effects)
	
	   (1)
	   (2)
	   (3)

	VARIABLES
	Assets depletion
	borrowings
	Other strategies

	serious_ill
	0.0405*
	0.210***
	0.0190

	
	(0.0225)
	(0.0441)
	(0.0315)

	hh_died
	0.0496
	0.156
	0.0352

	
	(0.0630)
	(0.106)
	(0.0682)

	Observations
	466
	477
	471

	Robust standard errors in parentheses

	*** p<0.01, ** p<0.05, * p<0.1
	


In addition, we examine how those mechanisms affect households’ future welfare. Table 7.b reports the regression results on effects of different coping strategies on household’s food and non-food consumption. It shows that coping mechanisms have differential effects on households’ consumption. Column 1 shows that if households deplete assets to cope with the effects of serious illness, their per capita food consumption increased by 14.6 percent than the other coping strategies. On the other hand, households using borrowing strategy to cope with the adverse health effects are consuming food less by five percent than those who are using other strategies. This result also shows that the effects of borrowing on food consumption is less than assets selling mechanism by around 20 percent (-0.049 - 0.146) though this difference is not statistically significant (lincom
 standard error is 0.349). It also indicates that borrowing has positive effects on consumption, but it turns into negative when a household faced by serious illness borrows it. 

Table 7.b - Effects of Coping on Consumption (Random Effects)
	
	(1)
	(2)

	VARIABLES
	lnpc_food
	lnpc_nfood

	serious_ill
	-0.00146
	-0.0421

	
	(0.0887)
	(0.107)

	illnessxassets
	0.146
	0.429

	
	(0.334)
	(0.292)

	illnessxborrow
	-0.0499
	-0.288

	
	(0.159)
	(0.248)

	assets
	0.00399
	-0.373

	
	(0.301)
	(0.231)

	borrow
	0.0569
	0.264

	
	(0.129)
	(0.219)

	Observations
	471
	477

	Robust standard errors in parentheses, 

	*** p<0.01, ** p<0.05, * p<0.1


Notes: According to Hausman tests, there is no systematic difference between the coefficients from random and fixed effects. The p-values for food and non-food consumption are 0.34 and 0.43 respectively.   

5.3.2 Health Shocks, Household Debt Ratios, and Consumption
As we find borrowing is the dominant response against serious illness. In this sub section, we empirically examine the effect of serious illness on households’ future debt ratios. Table 8.a reports the regression results of the dynamic effect of health shocks on debt ratios. Both serious illness and death of any household member lowered future debt-to-income ratio, though none of them is statistically significant. Moreover, the lagged serious illness is positively associated with the debt-to-consumption ratio but insignificant. On the contrary, death of any household members significantly lowers households’ future debt-to-consumption ratio. This result may be because death of the main earner of households necessarily reduces borrowings. 
Table 8.a- Effects of Health Shocks on Debt Ratios  
	
	(1)
	(2)

	VARIABLES
	Debt2income
	Debt2consumption

	
	RE
	RE

	L.hh_died 
	-0.785
	-22.22**

	
	(0.559)
	(9.979)

	L.serious_ill
	-0.629
	3.573

	
	(0.604)
	(11.19)

	Observations
	1089
	1098

	Robust standard errors in parentheses
	

	*** p<0.01, ** p<0.05, * p<0.1
	


Table 8.b- Effects of Debt Ratios on Consumption
	
	     (1)
	      (2)

	VARIABLES
	lnpc_food
	lnpc_nfood

	L.debt2cons
	0.00122**
	-0.000112

	
	(0.000502)
	(0.000198)

	L.debt2income
	-0.0268**
	-0.00611

	
	(0.0104)
	(0.0104)

	hh_died
	-0.0452
	0.0319

	
	(0.136)
	(0.196)

	serious_ill
	-0.106
	0.100

	
	(0.0761)
	(0.108)

	Observations
	1071
	1081

	R-squared
	0.266
	0.011

	Number of hh_no
	547
	555

	Robust standard errors in parentheses

	*** p<0.01, ** p<0.05, * p<0.1


We also examine the effects of lagged debt ratios on households’ consumption. Table 8.b shows that the debt ratios have significant effects on households’ future food consumption. Debt-to-consumption ratio is positively and significantly associated with future food consumption, though the magnitude is very small. On the other hand, the lagged debt-to-income ratio significantly lowered income by around 2.7 percent at 5 percent significant level. This finding suggests that household debt burdens depress future household consumption. However, though serious illness has no significant effects on consumption, but consumption is affected by coping mechanisms as the debt ratio has significant and negative effects on consumption. 
Finally, the results show evidence of the effects of health shocks on household resources, consumption and on future welfare.  High costs of treatment are often aggravated by reduced income due to ill health. Serious illness is associated with a substantial loss of earnings, and the effect is disproportionate to the poorest households. Overall, serious illness is significantly lowered household’s per capita earned income by 8 percent, but this effect is 17 percent for the lowest income group. Serious illness also significantly associated with increased medical expenses with a larger effect on the lowest income quintile. These indicate poorest among the poorer household are more vulnerable to the health shocks. This result is also consistent with our qualitative findings that the poorest household like Sathi or Jotsna is more vulnerable to health shocks.

 On the other hand, only death is significantly associated with decreased food consumption but increased non-food consumption. Moreover, households often turn to borrowing, and selling productive assets to cope with the effects. The result shows households are more likely to borrow to cope with the effects of health shocks, which has further negative effects on food consumption. We find lagged debt-to-income ratio has significant effects on household’s consumption. On the other hand, based on qualitative findings, public funded healthcare facilities are not adequate to protect poor urban households against health shocks. However, it is mentioned that intervention slums were selected for high vulnerability scores, the sample is representative of the poorest slum communities in Dinajpur town, and hence the results may be generalizable only for similarly vulnerable slum communities in Bangladesh and South Asia. 
Chapter 6
Summary and Conclusion
A growing number of studies have recently demonstrated the potential effects of health shocks on economic outcomes more generally. Using a unique set of panel data as well as a qualitative analysis, this study fills the gap of relatively little hard evidence in poor urban areas in the developing countries. The primary aim of this paper is to investigate the economic consequences of health shocks for poor urban households in Bangladesh. In particular, this study examines the effects of health shocks on households’ resources, consumption, and coping behaviour along with its effects on future welfare. Two measures of health shocks are employed in this study: a death of a household member during the previous two years and a serious illness of a household member during the last twelve months. Based on a sample of the three rounds of panel data, the results suggest that none of the health shocks affect weekly labour hours (the signs are negative yet imprecise). However, labour sharing arrangements with particularly child and female labour participation enable households to lessen the pressure to work hours when faced with a health shock. 
The findings confirm that the effects of health shock on income differ between earned and unearned income. Earned income is affected negatively and significantly by serious illness of a household member suggesting the intra-household labour adjustment can no longer compensate lost income, though they can compensate lost worked hours. It also implies that child or female worker is low paid and cannot earn as much as the lost earnings of a sick working member. The results also show a positive relation between health shocks and households unearned income. Furthermore, serious illness significantly lowers total income and increases medical spending, but the effect is not statistically significant for death of any household members. The regression results also suggest rejecting the hypothesis of consumption smoothing in face of a death shock. Food consumption responds negatively to both death and serious illness of a household member, but it is statistically significant only for the death shock. Death is also associated with increasing non-food (non-medical) consumption, a result that appears to be robust to a variety of specifications. 

In addition, unlike the previous studies on health shocks, this study explores the coping behaviour of households in a more complete manner. The results suggest that coping strategies increase vulnerability of poor households. It finds that households facing serious illness are more likely to deplete assets and borrow money to finance health expenditure. Selling productive assets and borrowing money at high interest rates or removing children from school can worsen long-term poverty by affecting future income and human capital. Data shows around 31 percent of affected households borrowed from moneylenders with an average annual interest rate of 185 percent ranging from 15 to 365 percent. Besides, serious illness indirectly affects debt ratios, which have significant long-term effects on food consumption. For instance, the debt-to-income ratio significantly reduces future food consumption. Therefore, though the results seem to suggest a short run smoothing (only death has a significant effect), there is a longer-term effect of health shocks through coping strategies like informal borrowings, which affect household future welfare.  
This result is indicative of the importance of institutional innovations to address issues of coping with health shocks and financing health care. Without insurance markets, access to financial products such as borrowing and saving may be an efficient way to help poor households to manage the shocks they face. This is consistent with the findings of Gertler et al. (2009) that access to microfinance and lending institutions helps households to deal with adverse health shocks. However, one major concern is that it is hard to develop formal credit markets in the contexts of poor urban setting where risks are pervasive. Alternatively, our analysis suggests that there may be gains from introducing public disability insurance in addition to the conventional health insurance. The reason is that health insurance does not compensate lost income caused by inability to work, which may substantially be larger than the payment for health care in developing countries (Gertler and Gruber, 2002). This study shows that lost earnings due to incapacitation are approximately equal to the medical expenses on average. 
On the other hand, the results from both quantitative and qualitative analysis show that the disease burden is more concentrated in the lowest income group, and that they are least able to protect themselves. The study, therefore, indicates a strong rationale for providing subsidized social health insurance targeted to the poor who are most vulnerable to the catastrophic out-of-pocket health payment. The study shows that developing countries like Indonesia has recently introduced the social health insurance (Askeskin) for the poor and the informal sector, which appears to be a strong impact on the poor in terms to the access to health care (Sparrow et al., 2010). As to conclusions for further research, the study underlines the need to evaluate the desirability of introducing insurance programs against health shocks. Particularly, future research would be helpful to explore the costs and benefits of introducing public disability insurance in poor urban areas in developing countries. Besides, our longitudinal data set contains three consecutive rounds that were approximately conducted within one year. This study period seems to be relatively short for investigating a longer-term impact of health shocks on household welfare. On the hand, this study has not considered duration of incapacitation or health status of the main earner of a household. Further work on health shocks considering those issues could usefully explore further effects on household welfare more rigorously and specifically. 
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Figure A.1
 Photo narration of sick mother and school-age son working at home
Source: Fieldwork 2010.
Figure A.2
 Photo narration of a labour adjustment in case of illness of main earners
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Figure A.3
 Photo narration of a health shock devastated household
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Source: Fieldwork 2010.
Figure A.4
 Photo narration of food hunting and gathering
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Figure A.5
 Photo narration of a community health centre for women and children

[image: image43]
Figure A.6
 Photo narration of unavailability of medicine in the Public Hospital
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Figure A.7
 Photo narration of a focused group discussion
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Figure A.8
 Photo narration of a group of children in an urban poor area
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Map A.1 Study area- Dinajpur District
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Source: Banglapedia: National Encyclopadia of Bangladesh, 2006
Map A.2 Study area Dinajpur Slum Communities
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Table A.1- Effects of Health Shocks on per capita income and medical Expenditure: RE

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	VARIABLES
	ln_pcincome
	ln_pctransfer
	ln_pctotinc
	ln_pchexpense
	ln_pcincome
	ln_pctransfer
	ln_pctotinc
	ln_pchexpense

	
	
	
	
	
	
	
	
	

	hh_died
	-0.136*
	0.274
	-0.0553
	-0.199
	
	
	
	

	
	(0.0764)
	(0.380)
	(0.0791)
	(0.270)
	
	
	
	

	serious_ill
	
	
	
	
	-0.0809**
	0.192
	-0.0690*
	0.702***

	
	
	
	
	
	(0.0403)
	(0.151)
	(0.0416)
	(0.113)

	age
	0.0236***
	-0.00336
	0.0223**
	0.00846
	0.0238***
	-0.00381
	0.0195**
	0.00643

	
	(0.00856)
	(0.0235)
	(0.00960)
	(0.0211)
	(0.00859)
	(0.0236)
	(0.00986)
	(0.0202)

	age2
	-0.000237***
	4.33e-05
	-0.000210**
	-0.000121
	-0.000239***
	4.68e-05
	-0.000174*
	-0.000103

	
	(8.89e-05)
	(0.000225)
	(0.000102)
	(0.000216)
	(8.91e-05)
	(0.000227)
	(0.000104)
	(0.000205)

	sex
	0.251***
	-0.172
	0.210**
	0.414*
	0.251***
	-0.187
	0.139
	0.471**

	
	(0.0880)
	(0.268)
	(0.0950)
	(0.224)
	(0.0882)
	(0.265)
	(0.0921)
	(0.219)

	mstat
	0.0685
	-0.100
	0.0680
	-0.188
	0.0695
	-0.0809
	0.0267
	-0.243

	
	(0.0810)
	(0.270)
	(0.0869)
	(0.231)
	(0.0812)
	(0.265)
	(0.0858)
	(0.226)

	lnhh_size
	-0.383***
	-0.820***
	-0.427***
	-0.581***
	-0.386***
	-0.817***
	-0.0873***
	-0.589***

	
	(0.0559)
	(0.149)
	(0.0585)
	(0.133)
	(0.0559)
	(0.148)
	(0.0136)
	(0.130)

	prim_atten
	0.102*
	0.00375
	0.102*
	-0.0533
	0.100*
	0.0106
	0.102*
	-0.0387

	
	(0.0564)
	(0.203)
	(0.0582)
	(0.147)
	(0.0562)
	(0.201)
	(0.0588)
	(0.143)

	prim_com
	0.0784
	0.249
	0.104*
	0.0154
	0.0796
	0.265
	0.0976
	0.0545

	
	(0.0575)
	(0.249)
	(0.0586)
	(0.173)
	(0.0576)
	(0.246)
	(0.0597)
	(0.170)

	sec_atten
	0.201***
	0.0798
	0.203***
	0.409***
	0.199***
	0.102
	0.198***
	0.415***

	
	(0.0595)
	(0.190)
	(0.0608)
	(0.148)
	(0.0600)
	(0.185)
	(0.0617)
	(0.148)

	ssc_com
	0.265**
	0.469*
	0.320***
	0.309
	0.263**
	0.492*
	0.310***
	0.318

	
	(0.109)
	(0.261)
	(0.112)
	(0.264)
	(0.108)
	(0.253)
	(0.113)
	(0.260)

	hsc_com
	0.762***
	0.281
	0.771***
	1.017***
	0.764***
	0.272
	0.776***
	1.047***

	
	(0.119)
	(0.372)
	(0.141)
	(0.391)
	(0.118)
	(0.367)
	(0.141)
	(0.360)

	ba_com
	0.776***
	0.965
	0.796***
	1.549***
	0.762***
	1.072*
	0.771***
	1.552***

	
	(0.175)
	(0.607)
	(0.190)
	(0.325)
	(0.180)
	(0.561)
	(0.192)
	(0.309)

	_Iround_2
	0.0235
	-0.172
	-0.0151
	-0.211
	0.0182
	-0.228
	-0.0231
	-0.108

	
	(0.0795)
	(0.364)
	(0.0797)
	(0.300)
	(0.0790)
	(0.378)
	(0.0800)
	(0.301)

	_Iround_3
	0.0734
	-0.0475
	0.0578
	-0.0922
	0.0783
	-0.113
	0.0561
	-0.0936

	
	(0.0836)
	(0.327)
	(0.0828)
	(0.279)
	(0.0825)
	(0.336)
	(0.0818)
	(0.264)

	_Ingeocode_1790212
	0.0947
	-0.462
	0.0344
	-0.191
	0.100
	-0.470
	0.0347
	-0.232

	
	(0.0972)
	(0.549)
	(0.0955)
	(0.292)
	(0.0972)
	(0.585)
	(0.0963)
	(0.287)

	_Ingeocode_1790401
	-0.0966
	-0.347
	-0.148
	0.298
	-0.0959
	-0.396
	-0.154
	0.247

	
	(0.113)
	(0.506)
	(0.107)
	(0.332)
	(0.110)
	(0.494)
	(0.107)
	(0.326)

	_Ingeocode_1790602
	-0.0783
	-0.262
	-0.151
	0.210
	-0.0629
	-0.292
	-0.164
	0.209

	
	(0.146)
	(0.376)
	(0.145)
	(0.403)
	(0.148)
	(0.381)
	(0.145)
	(0.370)

	_Ingeocode_1790603
	-0.0486
	-0.377
	-0.102
	-0.0447
	-0.0474
	-0.481
	-0.104
	0.00277

	
	(0.123)
	(0.535)
	(0.120)
	(0.422)
	(0.122)
	(0.541)
	(0.121)
	(0.398)

	_Ingeocode_1790688
	0.0209
	0.0943
	-0.0270
	-0.320
	0.0193
	0.0710
	-0.0352
	-0.398

	
	(0.127)
	(0.570)
	(0.128)
	(0.411)
	(0.125)
	(0.575)
	(0.128)
	(0.408)

	_Ingeocode_1790699
	0.104
	0.0766
	0.0616
	-0.217
	0.124
	0.00340
	0.0663
	-0.286

	
	(0.118)
	(0.722)
	(0.120)
	(0.292)
	(0.117)
	(0.746)
	(0.121)
	(0.296)

	_Ingeocode_1790704
	-0.138
	0.0490
	-0.0891
	-0.119
	-0.134
	0.00751
	-0.147
	-0.106

	
	(0.229)
	(0.351)
	(0.156)
	(0.485)
	(0.235)
	(0.355)
	(0.163)
	(0.621)

	_Ingeocode_1790705
	0.440***
	0.339
	0.421***
	0.404
	0.436***
	0.326
	0.387***
	0.379

	
	(0.124)
	(0.538)
	(0.136)
	(0.481)
	(0.127)
	(0.531)
	(0.136)
	(0.465)

	_Ingeocode_1790706
	0.338*
	1.381**
	0.290
	0.195
	0.346**
	1.351**
	0.291
	0.207

	
	(0.175)
	(0.558)
	(0.182)
	(0.553)
	(0.172)
	(0.559)
	(0.179)
	(0.553)

	_Ingeocode_1790707
	0.130
	0.198
	0.149
	-0.338
	0.139
	0.0684
	0.159
	-0.350

	
	(0.144)
	(0.530)
	(0.135)
	(0.668)
	(0.146)
	(0.537)
	(0.136)
	(0.612)

	_Ingeocode_1790808
	0.118
	-0.136
	0.0880
	-0.0449
	0.127
	-0.247
	0.0887
	-0.0903

	
	(0.108)
	(0.375)
	(0.106)
	(0.304)
	(0.107)
	(0.387)
	(0.106)
	(0.303)

	_Ingeocode_1791011
	0.296***
	0.134
	0.268***
	0.152
	0.300***
	0.0660
	0.264***
	0.143

	
	(0.0820)
	(0.359)
	(0.0826)
	(0.257)
	(0.0811)
	(0.364)
	(0.0831)
	(0.247)

	_Ingeocode_1791110
	0.361***
	0.975**
	0.398***
	0.446
	0.368***
	0.898**
	0.411***
	0.450*

	
	(0.0945)
	(0.381)
	(0.100)
	(0.274)
	(0.0937)
	(0.391)
	(0.101)
	(0.265)

	_IrouXnge_2_1790212
	-0.0388
	0.810
	0.0221
	0.374
	-0.0406
	0.849
	0.0147
	0.429

	
	(0.109)
	(0.556)
	(0.111)
	(0.399)
	(0.109)
	(0.588)
	(0.111)
	(0.399)

	_IrouXnge_2_1790401
	-0.0159
	-0.249
	0.0211
	-0.152
	-0.0173
	-0.223
	0.0163
	-0.0896

	
	(0.115)
	(0.549)
	(0.113)
	(0.418)
	(0.113)
	(0.545)
	(0.113)
	(0.420)

	_IrouXnge_2_1790602
	0.145
	-0.0779
	0.224
	0.195
	0.138
	-0.0417
	0.220
	0.227

	
	(0.147)
	(0.464)
	(0.147)
	(0.610)
	(0.148)
	(0.475)
	(0.146)
	(0.613)

	_IrouXnge_2_1790603
	0.0199
	-0.0508
	0.0674
	-0.465
	0.0146
	0.117
	0.0720
	-0.526

	
	(0.154)
	(0.555)
	(0.155)
	(0.501)
	(0.155)
	(0.562)
	(0.157)
	(0.491)

	_IrouXnge_2_1790688
	-0.0358
	-0.402
	0.0228
	0.288
	-0.0367
	-0.370
	0.0202
	0.399

	
	(0.136)
	(0.632)
	(0.135)
	(0.518)
	(0.134)
	(0.645)
	(0.135)
	(0.517)

	_IrouXnge_2_1790699
	0.0169
	0.508
	0.0687
	0.190
	0.00510
	0.536
	0.0619
	0.222

	
	(0.136)
	(0.783)
	(0.144)
	(0.383)
	(0.135)
	(0.815)
	(0.143)
	(0.392)

	_IrouXnge_2_1790704
	0.0653
	
	-0.0294
	0.374
	0.0711
	
	-0.0256
	0.298

	
	(0.225)
	
	(0.187)
	(0.908)
	(0.234)
	
	(0.203)
	(0.897)

	_IrouXnge_2_1790705
	-0.384**
	-0.746
	-0.409**
	0.728
	-0.386**
	-0.609
	-0.409**
	0.770

	
	(0.165)
	(0.517)
	(0.175)
	(0.663)
	(0.167)
	(0.513)
	(0.176)
	(0.669)

	_IrouXnge_2_1790706
	-0.292*
	-1.233**
	-0.180
	0.0361
	-0.304*
	-1.173*
	-0.190
	0.107

	
	(0.174)
	(0.595)
	(0.181)
	(0.626)
	(0.172)
	(0.603)
	(0.180)
	(0.632)

	_IrouXnge_2_1790707
	-0.00686
	0.880*
	0.0273
	-0.00463
	-0.0172
	0.976*
	0.0280
	-0.0632

	
	(0.180)
	(0.479)
	(0.178)
	(0.733)
	(0.182)
	(0.500)
	(0.177)
	(0.716)

	_IrouXnge_2_1790808
	-0.0861
	0.379
	-0.0618
	-0.0129
	-0.0975
	0.508
	-0.0684
	0.0785

	
	(0.122)
	(0.405)
	(0.123)
	(0.427)
	(0.121)
	(0.427)
	(0.122)
	(0.429)

	_IrouXnge_2_1791011
	-0.235**
	0.374
	-0.210**
	0.0603
	-0.241***
	0.469
	-0.222**
	0.0887

	
	(0.0933)
	(0.456)
	(0.0962)
	(0.351)
	(0.0929)
	(0.467)
	(0.0967)
	(0.350)

	_IrouXnge_2_1791110
	-0.0782
	-0.434
	-0.113
	-0.237
	-0.0891
	-0.347
	-0.129
	-0.204

	
	(0.104)
	(0.424)
	(0.110)
	(0.367)
	(0.103)
	(0.440)
	(0.110)
	(0.366)

	_IrouXnge_3_1790212
	-0.185
	0.843
	-0.187
	0.0790
	-0.191
	0.868
	-0.195
	0.155

	
	(0.126)
	(0.541)
	(0.137)
	(0.415)
	(0.125)
	(0.572)
	(0.137)
	(0.403)

	_IrouXnge_3_1790401
	-0.00238
	1.260**
	0.0423
	-0.235
	-0.0119
	1.291**
	0.0292
	-0.0797

	
	(0.152)
	(0.575)
	(0.153)
	(0.395)
	(0.150)
	(0.568)
	(0.153)
	(0.383)

	_IrouXnge_3_1790602
	-0.179
	-0.413
	-0.129
	-0.450
	-0.197
	-0.406
	-0.141
	-0.378

	
	(0.153)
	(0.494)
	(0.150)
	(0.530)
	(0.153)
	(0.506)
	(0.149)
	(0.499)

	_IrouXnge_3_1790603
	-0.338**
	-0.0817
	-0.304*
	-0.343
	-0.346**
	0.0864
	-0.302*
	-0.312

	
	(0.155)
	(0.542)
	(0.155)
	(0.497)
	(0.154)
	(0.558)
	(0.156)
	(0.460)

	_IrouXnge_3_1790688
	-0.182
	-0.151
	-0.0495
	-0.463
	-0.180
	-0.113
	-0.0466
	-0.388

	
	(0.140)
	(0.641)
	(0.151)
	(0.590)
	(0.138)
	(0.653)
	(0.149)
	(0.578)

	_IrouXnge_3_1790699
	-0.168
	0.710
	-0.0923
	0.354
	-0.197
	0.820
	-0.108
	0.532

	
	(0.165)
	(0.801)
	(0.169)
	(0.422)
	(0.165)
	(0.832)
	(0.167)
	(0.413)

	_IrouXnge_3_1790704
	-0.179
	
	-0.310*
	0.764
	-0.220
	
	-0.329**
	0.897

	
	(0.211)
	
	(0.161)
	(0.617)
	(0.214)
	
	(0.166)
	(0.709)

	_IrouXnge_3_1790705
	-0.245*
	0.147
	-0.248
	0.188
	-0.254*
	0.207
	-0.260
	0.392

	
	(0.146)
	(0.576)
	(0.162)
	(0.626)
	(0.147)
	(0.586)
	(0.161)
	(0.615)

	_IrouXnge_3_1790706
	-0.0728
	-0.369
	-0.0293
	-0.268
	-0.0950
	-0.307
	-0.0451
	-0.0908

	
	(0.170)
	(0.640)
	(0.184)
	(0.637)
	(0.168)
	(0.646)
	(0.183)
	(0.637)

	_IrouXnge_3_1790707
	-0.0245
	1.116**
	0.0620
	0.685
	-0.0409
	1.246**
	0.0488
	0.793

	
	(0.206)
	(0.553)
	(0.219)
	(0.663)
	(0.206)
	(0.568)
	(0.215)
	(0.626)

	_IrouXnge_3_1790808
	-0.266**
	-0.0302
	-0.234*
	-0.0206
	-0.278**
	0.0767
	-0.238*
	0.101

	
	(0.130)
	(0.390)
	(0.133)
	(0.408)
	(0.129)
	(0.410)
	(0.133)
	(0.392)

	_IrouXnge_3_1791011
	-0.101
	0.0513
	-0.0901
	0.192
	-0.109
	0.116
	-0.103
	0.288

	
	(0.0952)
	(0.379)
	(0.0968)
	(0.327)
	(0.0947)
	(0.384)
	(0.0966)
	(0.311)

	_IrouXnge_3_1791110
	-0.143
	-0.257
	-0.144
	0.404
	-0.155
	-0.155
	-0.163
	0.481

	
	(0.112)
	(0.391)
	(0.118)
	(0.351)
	(0.112)
	(0.405)
	(0.119)
	(0.334)

	Constant
	5.920***
	5.806***
	6.097***
	3.325***
	5.926***
	5.838***
	6.055***
	3.199***

	
	(0.211)
	(0.618)
	(0.233)
	(0.521)
	(0.211)
	(0.604)
	(0.240)
	(0.497)

	
	
	
	
	
	
	
	
	

	Observations
	1687
	480
	1690
	1329
	1687
	480
	1690
	1329

	Number of hh_no
	591
	297
	592
	567
	591
	297
	592
	567

	Robust standard errors in parentheses
	
	
	
	
	
	
	
	

	*** p<0.01, ** p<0.05, * p<0.1
	
	
	
	
	
	
	
	


Table A.2- Effects of Health Shocks on per capita income and medical Expenditure: FE

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)

	VARIABLES
	lnpclsupply
	ln_pcincome
	ln_pctransfer
	ln_pctotinc
	ln_pchexpense
	lnpclsupply
	ln_pcincome
	ln_pctransfer
	ln_pctotinc
	ln_pchexpense

	
	
	
	
	
	
	
	
	
	
	

	hh_died
	-0.138
	-0.120
	1.100**
	-0.0499
	-0.535
	
	
	
	
	

	
	(0.102)
	(0.0897)
	(0.483)
	(0.103)
	(0.380)
	
	
	
	
	

	serious_ill
	
	
	
	
	
	-0.0236
	-0.0865*
	-0.0871
	-0.0778*
	0.615***

	
	
	
	
	
	
	(0.0429)
	(0.0445)
	(0.212)
	(0.0458)
	(0.136)

	age
	0.106
	-0.0300
	0.201
	0.00627
	-0.169
	0.112
	-0.0218
	0.101
	0.0102
	-0.178

	
	(0.110)
	(0.116)
	(0.490)
	(0.125)
	(0.329)
	(0.109)
	(0.115)
	(0.483)
	(0.124)
	(0.323)

	age2
	-0.000308
	0.000427
	-0.0105***
	-0.000131
	0.00109
	-0.000351
	0.000372
	-0.00966**
	-0.000155
	0.000973

	
	(0.00104)
	(0.00111)
	(0.00404)
	(0.00114)
	(0.00294)
	(0.00104)
	(0.00110)
	(0.00408)
	(0.00114)
	(0.00284)

	sex
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	(0)
	(0)
	(0)
	(0)
	(0)
	(0)
	(0)
	(0)
	(0)
	(0)

	mstat
	0.114
	-0.0544
	-0.0333
	-0.0279
	-0.345
	0.107
	-0.0661
	-0.0377
	-0.0295
	-0.499

	
	(0.163)
	(0.149)
	(0.364)
	(0.174)
	(0.611)
	(0.162)
	(0.144)
	(0.361)
	(0.171)
	(0.627)

	lnhh_size
	-0.185
	-0.239
	-0.420**
	-0.396***
	0.0610
	-0.194
	-0.246
	-0.436**
	-0.399***
	0.0174

	
	(0.155)
	(0.183)
	(0.163)
	(0.110)
	(0.492)
	(0.157)
	(0.185)
	(0.200)
	(0.111)
	(0.531)

	_Iround_2
	-0.111
	0.0400
	0.661
	0.0229
	-0.117
	-0.112
	0.0293
	0.514
	0.0128
	0.00700

	
	(0.108)
	(0.0856)
	(0.430)
	(0.0858)
	(0.329)
	(0.108)
	(0.0850)
	(0.451)
	(0.0853)
	(0.335)

	_Iround_3
	-0.0346
	0.0848
	0.755
	0.0975
	-0.0230
	-0.0335
	0.0842
	0.717
	0.0968
	0.0145

	
	(0.124)
	(0.103)
	(0.522)
	(0.105)
	(0.347)
	(0.123)
	(0.101)
	(0.516)
	(0.103)
	(0.332)

	Constant
	-0.809
	7.251**
	19.15
	7.056*
	8.311
	-0.963
	7.051**
	21.88
	6.959*
	8.932

	
	(3.270)
	(3.297)
	(16.05)
	(3.628)
	(10.10)
	(3.274)
	(3.266)
	(15.74)
	(3.605)
	(10.07)

	
	
	
	
	
	
	
	
	
	
	

	Observations
	1644
	1687
	480
	1690
	1329
	1644
	1687
	480
	1690
	1329

	R-squared
	0.056
	0.055
	0.291
	0.059
	0.040
	0.055
	0.058
	0.271
	0.062
	0.066

	Number of hh_no
	587
	591
	297
	592
	567
	587
	591
	297
	592
	567

	Robust standard errors in parentheses

	*** p<0.01, ** p<0.05, * p<0.1


Note: Interactions between communities and rounds are not reported for convenience. 
TABLE A.3 – Effect of Household’s Health Shocks on Labour Supply, Earnings, and Medical Spending (in absolute level)
	
	Random Effects
	
	Fixed Effects
	

	Dependent variables
	HH member died in past two years
	Serious illness of any HH member in past one year
	HH member died in past two years
	Serious illness of any HH member in past one year

	HH’s hours of works in the last week
	-7.684

(6.952)
	-2.265

(2.968)
	-5.953 (7.536)
	-2.476 (2.967)

	HH’s earned income in the past month
	-961.6***

(233.1)
	-77.17

(110.9)
	-873.9***

(337.7)
	-66.11

(133.3)

	HH’s unearned income in past month
	21.79

(128.8)
	-10.89

(68.02)
	-112.6

(213.0)
	-71.25

(83.81)

	Total household income
	-1,009***

(309.0)
	-1,112*

(675.1)
	-986.5**

(446.9)
	-137.4

(176.2)

	HH’s Medical expenses in past month
	-81.98

(54.66)
	290.1***

(73.84)
	-236.7*

(136.2)
	249.8***

(53.16)

	Robust standard errors in parentheses
	
	
	
	

	*** p<0.01, ** p<0.05, * p<0.1
	
	
	
	


Table A.4- Effects of Health Shocks on per capita consumption: RE

	
	Specification-1
	Specification-2

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	VARIABLES
	lnpc_food
	lnpc_nfood
	lnpc_food
	lnpc_nfood
	lnpc_food
	lnpc_nfood
	lnpc_food
	lnpc_nfood

	
	
	
	
	
	
	
	
	

	hh_died
	-0.130
	0.176
	
	
	-0.0858
	0.200
	
	

	
	(0.103)
	(0.181)
	
	
	(0.101)
	(0.172)
	
	

	serious_ill
	
	
	-0.0563
	0.0263
	
	
	-0.0392
	0.0561

	
	
	
	(0.0453)
	(0.0549)
	
	
	(0.0447)
	(0.0530)

	ln_pcincome
	
	
	
	
	0.217***
	0.569***
	0.216***
	0.568***

	
	
	
	
	
	(0.0381)
	(0.0456)
	(0.0381)
	(0.0453)

	age
	0.00712
	0.0283**
	0.00731
	0.0282**
	0.00535
	0.0132
	0.00548
	0.0130

	
	(0.0130)
	(0.0138)
	(0.0128)
	(0.0139)
	(0.0127)
	(0.0117)
	(0.0126)
	(0.0117)

	age2
	-8.94e-05
	-0.000339**
	-9.06e-05
	-0.000339**
	-7.41e-05
	-0.000188
	-7.50e-05
	-0.000187

	
	(0.000136)
	(0.000146)
	(0.000135)
	(0.000146)
	(0.000133)
	(0.000123)
	(0.000132)
	(0.000123)

	sex
	0.342**
	0.336***
	0.342**
	0.337***
	0.310**
	0.175
	0.310**
	0.176

	
	(0.156)
	(0.127)
	(0.155)
	(0.128)
	(0.151)
	(0.107)
	(0.151)
	(0.108)

	mstat
	0.206
	0.197
	0.206
	0.196
	0.199
	0.161
	0.199
	0.159

	
	(0.159)
	(0.130)
	(0.158)
	(0.131)
	(0.154)
	(0.111)
	(0.153)
	(0.111)

	lnhh_size
	-0.248***
	-0.351***
	-0.251***
	-0.348***
	-0.190**
	-0.129*
	-0.192**
	-0.125*

	
	(0.0832)
	(0.0808)
	(0.0829)
	(0.0808)
	(0.0802)
	(0.0710)
	(0.0799)
	(0.0709)

	prim_atten
	0.109
	0.213**
	0.108
	0.214**
	0.0847
	0.150**
	0.0842
	0.152**

	
	(0.0737)
	(0.0848)
	(0.0734)
	(0.0848)
	(0.0728)
	(0.0707)
	(0.0726)
	(0.0705)

	prim_com
	0.135*
	0.480***
	0.137*
	0.479***
	0.116
	0.432***
	0.117
	0.430***

	
	(0.0821)
	(0.0892)
	(0.0819)
	(0.0897)
	(0.0795)
	(0.0782)
	(0.0794)
	(0.0784)

	sec_atten
	0.191**
	0.582***
	0.190**
	0.583***
	0.143*
	0.467***
	0.142*
	0.468***

	
	(0.0789)
	(0.0857)
	(0.0788)
	(0.0856)
	(0.0761)
	(0.0753)
	(0.0759)
	(0.0750)

	ssc_com
	0.277**
	0.519***
	0.276**
	0.520***
	0.216*
	0.369***
	0.216*
	0.370***

	
	(0.123)
	(0.129)
	(0.123)
	(0.129)
	(0.119)
	(0.114)
	(0.119)
	(0.114)

	hsc_com
	0.595***
	1.300***
	0.593***
	1.304***
	0.440***
	0.875***
	0.441***
	0.873***

	
	(0.158)
	(0.206)
	(0.159)
	(0.207)
	(0.155)
	(0.184)
	(0.155)
	(0.185)

	ba_com
	0.464**
	1.406***
	0.451**
	1.423***
	0.293
	0.970***
	0.285
	0.989***

	
	(0.220)
	(0.275)
	(0.220)
	(0.275)
	(0.212)
	(0.211)
	(0.211)
	(0.213)

	_Iround_2
	-0.449***
	-0.612***
	-0.452***
	-0.615***
	-0.472***
	-0.631***
	-0.474***
	-0.632***

	
	(0.116)
	(0.194)
	(0.117)
	(0.194)
	(0.116)
	(0.197)
	(0.117)
	(0.197)

	_Iround_3
	0.0836
	-0.659***
	0.0880
	-0.666***
	0.0488
	-0.706***
	0.0518
	-0.714***

	
	(0.0978)
	(0.171)
	(0.0977)
	(0.171)
	(0.0973)
	(0.166)
	(0.0973)
	(0.167)

	_Ingeocode_1790212
	-0.287*
	-0.178
	-0.284*
	-0.178
	-0.325**
	-0.222
	-0.322**
	-0.225

	
	(0.151)
	(0.178)
	(0.151)
	(0.179)
	(0.149)
	(0.166)
	(0.148)
	(0.167)

	_Ingeocode_1790401
	0.0987
	-0.521***
	0.0970
	-0.513**
	0.124
	-0.503***
	0.123
	-0.499***

	
	(0.136)
	(0.199)
	(0.136)
	(0.201)
	(0.136)
	(0.182)
	(0.137)
	(0.183)

	_Ingeocode_1790602
	0.0619
	-0.283
	0.0715
	-0.294
	0.0731
	-0.225
	0.0796
	-0.241

	
	(0.206)
	(0.205)
	(0.207)
	(0.205)
	(0.198)
	(0.199)
	(0.199)
	(0.199)

	_Ingeocode_1790603
	-0.213
	-0.308
	-0.211
	-0.314
	-0.220
	-0.284
	-0.219
	-0.289

	
	(0.205)
	(0.201)
	(0.204)
	(0.202)
	(0.201)
	(0.186)
	(0.200)
	(0.187)

	_Ingeocode_1790688
	-0.0483
	-0.194
	-0.0496
	-0.189
	-0.0669
	-0.203
	-0.0677
	-0.198

	
	(0.172)
	(0.272)
	(0.172)
	(0.271)
	(0.166)
	(0.242)
	(0.166)
	(0.241)

	_Ingeocode_1790699
	-0.399**
	-0.349
	-0.384**
	-0.361
	-0.446**
	-0.413
	-0.435**
	-0.431*

	
	(0.187)
	(0.274)
	(0.187)
	(0.273)
	(0.184)
	(0.253)
	(0.184)
	(0.252)

	_Ingeocode_1790704
	0.167
	-0.816***
	0.171
	-0.823***
	0.198
	-0.751***
	0.200
	-0.759***

	
	(0.374)
	(0.245)
	(0.369)
	(0.247)
	(0.405)
	(0.286)
	(0.402)
	(0.291)

	_Ingeocode_1790705
	0.786***
	0.103
	0.781***
	0.112
	0.680***
	-0.144
	0.677***
	-0.136

	
	(0.197)
	(0.189)
	(0.201)
	(0.189)
	(0.195)
	(0.181)
	(0.197)
	(0.181)

	_Ingeocode_1790706
	0.372*
	-0.448
	0.379*
	-0.457
	0.283
	-0.647**
	0.288
	-0.657**

	
	(0.193)
	(0.288)
	(0.194)
	(0.288)
	(0.195)
	(0.270)
	(0.196)
	(0.269)

	_Ingeocode_1790707
	0.141
	-0.234
	0.149
	-0.243
	0.0957
	-0.314
	0.101
	-0.325

	
	(0.218)
	(0.265)
	(0.215)
	(0.264)
	(0.213)
	(0.234)
	(0.211)
	(0.232)

	_Ingeocode_1790808
	-0.291*
	-0.239
	-0.283*
	-0.245
	-0.328**
	-0.310*
	-0.323*
	-0.319*

	
	(0.170)
	(0.173)
	(0.170)
	(0.173)
	(0.165)
	(0.163)
	(0.165)
	(0.163)

	_Ingeocode_1791011
	-0.0466
	-0.264
	-0.0436
	-0.267
	-0.128
	-0.436***
	-0.126
	-0.440***

	
	(0.124)
	(0.167)
	(0.123)
	(0.167)
	(0.122)
	(0.155)
	(0.122)
	(0.155)

	_Ingeocode_1791110
	0.343***
	0.133
	0.348***
	0.128
	0.240**
	-0.0749
	0.244**
	-0.0811

	
	(0.120)
	(0.178)
	(0.119)
	(0.179)
	(0.119)
	(0.166)
	(0.119)
	(0.166)

	_IrouXnge_2_1790212
	0.303*
	0.319
	0.302*
	0.319
	0.332*
	0.333
	0.331*
	0.335

	
	(0.172)
	(0.235)
	(0.172)
	(0.235)
	(0.171)
	(0.237)
	(0.171)
	(0.238)

	_IrouXnge_2_1790401
	0.169
	0.758***
	0.172
	0.750***
	0.178
	0.795***
	0.179
	0.792***

	
	(0.153)
	(0.244)
	(0.154)
	(0.245)
	(0.153)
	(0.244)
	(0.154)
	(0.245)

	_IrouXnge_2_1790602
	-0.208
	0.855***
	-0.211
	0.862***
	-0.231
	0.758***
	-0.233
	0.768***

	
	(0.265)
	(0.257)
	(0.265)
	(0.256)
	(0.264)
	(0.268)
	(0.264)
	(0.267)

	_IrouXnge_2_1790603
	0.187
	0.183
	0.181
	0.195
	0.200
	0.174
	0.196
	0.186

	
	(0.202)
	(0.257)
	(0.203)
	(0.256)
	(0.208)
	(0.262)
	(0.208)
	(0.261)

	_IrouXnge_2_1790688
	0.675***
	0.247
	0.676***
	0.243
	0.708***
	0.267
	0.708***
	0.264

	
	(0.163)
	(0.301)
	(0.164)
	(0.301)
	(0.158)
	(0.301)
	(0.159)
	(0.300)

	_IrouXnge_2_1790699
	-0.0408
	0.576*
	-0.0500
	0.585*
	-0.0170
	0.569*
	-0.0233
	0.581*

	
	(0.211)
	(0.316)
	(0.212)
	(0.314)
	(0.210)
	(0.310)
	(0.211)
	(0.309)

	_IrouXnge_2_1790704
	-0.0919
	0.860**
	-0.0882
	0.863**
	-0.0812
	0.828**
	-0.0784
	0.828**

	
	(0.366)
	(0.358)
	(0.367)
	(0.357)
	(0.387)
	(0.370)
	(0.387)
	(0.373)

	_IrouXnge_2_1790705
	0.0153
	0.640**
	0.0129
	0.639**
	0.116
	0.855***
	0.114
	0.856***

	
	(0.220)
	(0.265)
	(0.221)
	(0.263)
	(0.216)
	(0.266)
	(0.217)
	(0.265)

	_IrouXnge_2_1790706
	0.370*
	1.154***
	0.361*
	1.163***
	0.452**
	1.326***
	0.446**
	1.338***

	
	(0.211)
	(0.312)
	(0.212)
	(0.311)
	(0.208)
	(0.321)
	(0.209)
	(0.320)

	_IrouXnge_2_1790707
	-0.198
	0.720**
	-0.208
	0.737**
	-0.179
	0.733***
	-0.186
	0.752***

	
	(0.233)
	(0.295)
	(0.230)
	(0.292)
	(0.229)
	(0.283)
	(0.227)
	(0.280)

	_IrouXnge_2_1790808
	0.462***
	0.724***
	0.453**
	0.732***
	0.467***
	0.772***
	0.461***
	0.784***

	
	(0.177)
	(0.232)
	(0.178)
	(0.231)
	(0.175)
	(0.236)
	(0.176)
	(0.235)

	_IrouXnge_2_1791011
	0.456***
	0.409*
	0.452***
	0.413*
	0.519***
	0.544**
	0.516***
	0.551**

	
	(0.137)
	(0.218)
	(0.138)
	(0.217)
	(0.137)
	(0.220)
	(0.138)
	(0.220)

	_IrouXnge_2_1791110
	0.273**
	0.377*
	0.265*
	0.385*
	0.306**
	0.431*
	0.301**
	0.443**

	
	(0.136)
	(0.223)
	(0.136)
	(0.222)
	(0.135)
	(0.224)
	(0.136)
	(0.224)

	_IrouXnge_3_1790212
	0.286**
	0.205
	0.282**
	0.207
	0.359***
	0.339*
	0.356**
	0.344*

	
	(0.140)
	(0.202)
	(0.140)
	(0.202)
	(0.139)
	(0.199)
	(0.139)
	(0.200)

	_IrouXnge_3_1790401
	0.0446
	0.869***
	0.0411
	0.864***
	0.0375
	0.900***
	0.0338
	0.902***

	
	(0.125)
	(0.244)
	(0.126)
	(0.245)
	(0.123)
	(0.240)
	(0.124)
	(0.241)

	_IrouXnge_3_1790602
	-0.338*
	0.399
	-0.348*
	0.409
	-0.289*
	0.486*
	-0.296*
	0.504*

	
	(0.179)
	(0.291)
	(0.181)
	(0.290)
	(0.175)
	(0.289)
	(0.177)
	(0.289)

	_IrouXnge_3_1790603
	0.0711
	0.541**
	0.0635
	0.550**
	0.164
	0.735***
	0.159
	0.746***

	
	(0.185)
	(0.268)
	(0.185)
	(0.268)
	(0.185)
	(0.282)
	(0.185)
	(0.283)

	_IrouXnge_3_1790688
	0.174
	0.0487
	0.176
	0.0433
	0.233
	0.156
	0.234
	0.150

	
	(0.170)
	(0.305)
	(0.171)
	(0.304)
	(0.168)
	(0.286)
	(0.169)
	(0.285)

	_IrouXnge_3_1790699
	0.151
	0.323
	0.128
	0.341
	0.217
	0.422
	0.201
	0.449

	
	(0.170)
	(0.296)
	(0.172)
	(0.294)
	(0.166)
	(0.290)
	(0.167)
	(0.287)

	_IrouXnge_3_1790704
	-0.467
	0.829***
	-0.502*
	0.869***
	-0.405
	0.945***
	-0.428
	0.994***

	
	(0.302)
	(0.256)
	(0.296)
	(0.253)
	(0.329)
	(0.314)
	(0.325)
	(0.314)

	_IrouXnge_3_1790705
	-0.442**
	0.512*
	-0.446**
	0.507*
	-0.367*
	0.645**
	-0.370*
	0.646**

	
	(0.187)
	(0.282)
	(0.191)
	(0.282)
	(0.188)
	(0.267)
	(0.191)
	(0.267)

	_IrouXnge_3_1790706
	-0.327
	0.978**
	-0.344
	0.990**
	-0.292
	1.025**
	-0.304
	1.045**

	
	(0.244)
	(0.394)
	(0.246)
	(0.394)
	(0.248)
	(0.413)
	(0.249)
	(0.412)

	_IrouXnge_3_1790707
	-0.184
	0.723**
	-0.196
	0.733**
	-0.158
	0.743**
	-0.167
	0.759**

	
	(0.218)
	(0.364)
	(0.217)
	(0.363)
	(0.207)
	(0.329)
	(0.206)
	(0.328)

	_IrouXnge_3_1790808
	0.254*
	0.437**
	0.244
	0.446**
	0.327**
	0.590***
	0.320**
	0.604***

	
	(0.151)
	(0.214)
	(0.152)
	(0.213)
	(0.150)
	(0.213)
	(0.152)
	(0.214)

	_IrouXnge_3_1791011
	0.321***
	0.582***
	0.315***
	0.587***
	0.361***
	0.642***
	0.357***
	0.650***

	
	(0.116)
	(0.192)
	(0.116)
	(0.192)
	(0.115)
	(0.187)
	(0.115)
	(0.187)

	_IrouXnge_3_1791110
	0.0280
	0.579***
	0.0195
	0.585***
	0.0833
	0.667***
	0.0774
	0.677***

	
	(0.123)
	(0.209)
	(0.123)
	(0.209)
	(0.120)
	(0.200)
	(0.120)
	(0.201)

	Constant
	3.127***
	4.459***
	3.131***
	4.461***
	1.798***
	1.149***
	1.804***
	1.150***

	
	(0.321)
	(0.352)
	(0.319)
	(0.354)
	(0.413)
	(0.402)
	(0.412)
	(0.403)

	
	
	
	
	
	
	
	
	

	Observations
	1669
	1693
	1669
	1693
	1661
	1684
	1661
	1684

	Number of hh_no
	590
	592
	590
	592
	
	
	
	

	Robust standard errors in parentheses
	
	
	
	
	589
	591
	589
	591

	*** p<0.01, ** p<0.05, * p<0.1
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Table A.5- Effects of Health Shocks on per capita consumption: FE

	
	Specification-1
	Specification-2

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	VARIABLES
	lnpc_food
	lnpc_nfood
	lnpc_food
	lnpc_nfood
	lnpc_food
	lnpc_nfood
	lnpc_food
	lnpc_nfood

	
	
	
	
	
	
	
	
	

	hh_died
	-0.153*
	0.455**
	
	
	-0.118
	0.481**
	
	

	
	(0.0835)
	(0.213)
	
	
	(0.0832)
	(0.221)
	
	

	serious_ill
	
	
	-0.0263
	0.0433
	
	
	-0.0201
	0.0701

	
	
	
	(0.0504)
	(0.0659)
	
	
	(0.0505)
	(0.0630)

	ln_pcincome
	
	
	
	
	0.132***
	0.366***
	0.132***
	0.364***

	
	
	
	
	
	(0.0452)
	(0.0524)
	(0.0453)
	(0.0523)

	age
	-0.289**
	-0.103
	-0.280**
	-0.127
	-0.260**
	-0.0839
	-0.253**
	-0.111

	
	(0.125)
	(0.175)
	(0.125)
	(0.179)
	(0.125)
	(0.170)
	(0.125)
	(0.175)

	age2
	0.00204
	0.00106
	0.00197
	0.00126
	0.00175
	0.000902
	0.00169
	0.00111

	
	(0.00126)
	(0.00176)
	(0.00126)
	(0.00180)
	(0.00121)
	(0.00173)
	(0.00121)
	(0.00177)

	mstat
	0.215
	-0.232
	0.190
	-0.153
	0.240
	-0.228
	0.220
	-0.146

	
	(0.348)
	(0.428)
	(0.341)
	(0.459)
	(0.327)
	(0.389)
	(0.322)
	(0.424)

	lnhh_size
	-0.234
	-0.295*
	-0.236
	-0.284
	-0.341
	-0.163
	-0.346
	-0.143

	
	(0.346)
	(0.175)
	(0.347)
	(0.173)
	(0.271)
	(0.175)
	(0.272)
	(0.173)

	_Iround_2
	-0.339***
	-0.576***
	-0.341***
	-0.575***
	-0.369***
	-0.590***
	-0.371***
	-0.585***

	
	(0.126)
	(0.220)
	(0.127)
	(0.220)
	(0.125)
	(0.225)
	(0.126)
	(0.225)

	_Iround_3
	0.222*
	-0.624***
	0.223*
	-0.627***
	0.187
	-0.658***
	0.188
	-0.660***

	
	(0.128)
	(0.215)
	(0.128)
	(0.216)
	(0.124)
	(0.210)
	(0.124)
	(0.212)

	Observations
	1669
	1693
	1669
	1693
	1661
	1684
	1661
	1684

	R-squared
	0.174
	0.077
	0.173
	0.072
	0.191
	0.120
	0.190
	0.114

	Number of hh_no
	590
	592
	590
	592
	589
	591
	589
	591

	Robust standard errors in parentheses
	
	
	
	
	
	
	
	

	*** p<0.01, ** p<0.05, * p<0.1
	
	
	
	
	
	
	
	


Note: Interactions between communities and rounds are not reported for convenience. 
Table A.6  Hausman Tests between Fixed effect and Random Effects (per capita specification)
	
	death
	
	Serious illness
	

	
	Prob>chi2
	Chi2
	Prob>chi2
	Chi2

	Work loss
	0.000*
	112.30
	0.000*
	116.76

	Earned income
	0.424
	33.89
	0.993
	16.46

	Unearned income
	0.002*
	58.68
	0.006*
	53.94

	Total income
	0.919
	22.34
	0.476
	46.43

	Health expense
	0.71
	3.71
	0.97
	1.22

	Food
	0.997
	14.09
	0.810
	25.81

	Non-food
	1.00^
	4.65
	1.00
	0.72

	Food+
	0.04**
	48.22
	0.00*
	82.59

	Non-food+
	0.44
	33.45
	0.850^
	25.57


* Significant at 1% level, ** significant at 5% level, ^ indicates hausman test between random effect and fixed effect and + indicate specification 2 after taking income as explanatory variable
       Table A.7- Probabilities of different coping strategies (Marginal effects)

	
	(1)
	(2)
	(3)

	VARIABLES
	assets
	borrow
	othercop

	
	
	
	

	serious_ill
	0.0405*
	0.210***
	0.0190

	
	(0.0225)
	(0.0441)
	(0.0315)

	hh_died
	0.0496
	0.156
	0.0352

	
	(0.0630)
	(0.106)
	(0.0682)

	Age
	-0.00222
	0.00766
	-0.0132**

	
	(0.00504)
	(0.0111)
	(0.00596)

	age2
	3.03e-05
	-6.67e-05
	0.000118*

	
	(5.27e-05)
	(0.000113)
	(6.19e-05)

	Sex
	-0.0612
	0.0945
	0.0118

	
	(0.0583)
	(0.0796)
	(0.0476)

	Mstat
	0.0532***
	0.0527
	-0.103

	
	(0.0190)
	(0.0883)
	(0.0748)

	lnhh_size
	-0.0213
	-0.0683
	0.0551

	
	(0.0249)
	(0.0596)
	(0.0361)

	prim_atten
	0.0309
	-0.00538
	-0.0387

	
	(0.0381)
	(0.0701)
	(0.0352)

	prim_com
	0.00508
	0.0461
	-0.0140

	
	(0.0412)
	(0.0803)
	(0.0467)

	sec_atten
	0.0145
	0.0240
	-0.0308

	
	(0.0408)
	(0.0776)
	(0.0429)

	ssc_com
	-0.0291
	0.00478
	-0.0478

	
	(0.0373)
	(0.0896)
	(0.0534)

	hsc_com
	
	0.0618
	

	
	
	(0.253)
	

	ba_com
	
	0.00513
	0.0886

	
	
	(0.199)
	(0.161)

	round2
	-0.00880
	0.104
	0.0198

	
	(0.0267)
	(0.0678)
	(0.0420)

	round3
	-0.0427**
	0.0813
	0.0410

	
	(0.0212)
	(0.0527)
	(0.0359)

	Quin_he2
	-0.00775
	0.0443
	-0.00493

	
	(0.0380)
	(0.0861)
	(0.0439)

	Quin_he3
	0.0120
	0.0958
	-0.0614*

	
	(0.0388)
	(0.0833)
	(0.0360)

	Quin_he4
	0.0698
	0.0380
	0.0187

	
	(0.0564)
	(0.0801)
	(0.0493)

	Quin_he5
	-0.00248
	0.113
	-0.0505

	
	(0.0340)
	(0.0751)
	(0.0392)

	
	
	
	

	Observations
	466
	477
	471

	Robust standard errors in parentheses
	
	
	

	*** p<0.01, ** p<0.05, * p<0.1
	
	
	


Table A.8 Effects of coping on consumption

	
	(1)
	(2)

	VARIABLES
	lnpc_food
	lnpc_nfood

	
	
	

	serious_ill
	-0.00146
	-0.0421

	
	(0.0887)
	(0.107)

	Illnessxassets
	0.146
	0.429

	
	(0.334)
	(0.292)

	Illnessxborrow
	-0.0499
	-0.288

	
	(0.159)
	(0.248)

	illnessxate_less
	0.254
	1.119**

	
	(0.247)
	(0.442)

	Assets
	0.00399
	-0.373

	
	(0.301)
	(0.231)

	Borrow
	0.0569
	0.264

	
	(0.129)
	(0.219)

	ate_less
	-0.107
	-0.799***

	
	(0.161)
	(0.275)

	Age
	0.0157
	0.0407*

	
	(0.0235)
	(0.0242)

	age2
	-0.000190
	-0.000487*

	
	(0.000245)
	(0.000257)

	Sex
	0.511*
	0.289

	
	(0.276)
	(0.186)

	Mstat
	0.0628
	0.359*

	
	(0.259)
	(0.186)

	lnhh_size
	-0.180
	-0.445***

	
	(0.148)
	(0.126)

	prim_atten
	0.0914
	0.165

	
	(0.111)
	(0.140)

	prim_com
	0.199
	0.416***

	
	(0.136)
	(0.127)

	sec_atten
	0.00130
	0.519***

	
	(0.127)
	(0.135)

	ssc_com
	-0.0104
	0.132

	
	(0.170)
	(0.231)

	hsc_com
	0.731***
	0.870***

	
	(0.236)
	(0.303)

	ba_com
	0.0848
	1.228***

	
	(0.206)
	(0.420)

	round2
	-0.328***
	-0.131

	
	(0.0872)
	(0.116)

	round3
	0.131*
	-0.299***

	
	(0.0685)
	(0.0931)

	Constant
	2.823***
	4.157***

	
	(0.550)
	(0.590)

	
	
	

	Observations
	471
	477

	R-squared
	
	

	Number of hh_no
	342
	345

	Robust standard errors in parentheses
	
	

	*** p<0.01, ** p<0.05, * p<0.1
	
	


Table A.9 Effects of Health Shocks on future debt ratios

	
	(1)
	(2)

	VARIABLES
	loandcons
	loandincome

	
	
	

	L.serious_ill
	3.573
	-0.629

	
	(11.19)
	(0.604)

	L.hh_died
	-22.22**
	-0.785

	
	(9.979)
	(0.559)

	Age
	6.588***
	0.204

	
	(2.344)
	(0.131)

	age2
	-0.0698***
	-0.00251*

	
	(0.0242)
	(0.00142)

	Sex
	29.32
	1.526**

	
	(22.59)
	(0.720)

	Mstat
	-13.52
	0.631

	
	(25.69)
	(0.434)

	hh_size
	-1.220
	0.115

	
	(2.397)
	(0.141)

	prim_atten
	18.39
	-0.650

	
	(24.37)
	(0.803)

	prim_com
	-6.804
	-1.220

	
	(10.10)
	(0.768)

	sec_atten
	-4.307
	-1.078

	
	(11.64)
	(0.800)

	ssc_com
	-10.22
	-0.364

	
	(11.68)
	(1.491)

	hsc_com
	-27.70
	-1.820*

	
	(18.00)
	(1.010)

	ba_com
	138.6
	-0.0767

	
	(92.19)
	(1.340)

	round3
	-19.78***
	

	
	(7.298)
	

	round2
	
	-0.399

	
	
	(0.721)

	Constant
	-94.76**
	-2.705

	
	(40.73)
	(2.795)

	
	
	

	Observations
	1089
	1098

	R-squared
	
	

	Number of hh_no
	554
	557

	Robust standard errors in parentheses
	
	

	*** p<0.01, ** p<0.05, * p<0.1
	
	


Table A.10 Effects of lagged debt ratios on consumption: FE

	
	(1)
	(2)

	VARIABLES
	lnpc_food
	lnpc_nfood

	
	
	

	L.loandcons
	0.00122**
	-0.000112

	
	(0.000502)
	(0.000198)

	L.loandincome
	-0.0268**
	-0.00611

	
	(0.0104)
	(0.0104)

	hh_died
	-0.0452
	0.0319

	
	(0.136)
	(0.196)

	serious_ill
	-0.106
	0.100

	
	(0.0761)
	(0.108)

	Age
	-0.138
	-0.212

	
	(0.278)
	(0.385)

	age2
	0.00163
	0.00263

	
	(0.00335)
	(0.00478)

	Mstat
	0.604*
	0.465***

	
	(0.327)
	(0.125)

	hh_size
	-0.0624
	-0.0785

	
	(0.0543)
	(0.115)

	round2
	-0.380***
	0.0592

	
	(0.0382)
	(0.0511)

	round3
	0
	0

	
	(0)
	(0)

	Constant
	6.070
	8.598

	
	(5.842)
	(7.864)

	
	
	

	Observations
	1071
	1081

	R-squared
	0.266
	0.011

	Number of hh_no
	547
	555

	Robust standard errors in parentheses
	
	

	*** p<0.01, ** p<0.05, * p<0.1
	
	


Table A.11 Effects of other shock variables on outcome variables: Omitted variable bias
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	VARIABLES
	lnpclsupply
	ln_pcincome
	ln_pctransfer
	ln_pchexpense
	lnpc_food
	lnpc_nfood

	
	
	
	
	
	
	

	serious_ill
	-0.0240
	-0.0694
	0.119
	0.565***
	0.0312
	0.115

	
	(0.0418)
	(0.0429)
	(0.169)
	(0.121)
	(0.0595)
	(0.0787)

	l_livestock
	0.0545
	-0.0574
	-0.0340
	-0.257
	-0.0477
	-0.127

	
	(0.103)
	(0.101)
	(0.303)
	(0.348)
	(0.130)
	(0.200)

	l_p_asset
	-0.0758
	0.193
	0.153
	-0.162
	-0.156
	-0.286

	
	(0.173)
	(0.207)
	(0.486)
	(0.372)
	(0.153)
	(0.244)

	l_c_asset
	0.00665
	0.0106
	-0.339
	0.0158
	-0.233*
	0.194

	
	(0.166)
	(0.127)
	(0.471)
	(0.361)
	(0.127)
	(0.237)

	bankruptcy
	-0.182
	0.0668
	-0.445
	-0.392
	0.158
	-0.218

	
	(0.112)
	(0.110)
	(0.319)
	(0.354)
	(0.164)
	(0.156)

	age
	0.0176
	0.0252***
	-0.00506
	-0.000965
	-0.494***
	-0.162

	
	(0.0110)
	(0.00908)
	(0.0267)
	(0.0224)
	(0.156)
	(0.228)

	age2
	-0.000119
	-0.000251***
	7.77e-05
	-3.94e-05
	0.00327**
	0.00132

	
	(0.000114)
	(9.37e-05)
	(0.000256)
	(0.000225)
	(0.00153)
	(0.00221)

	sex
	-0.0309
	0.223**
	-0.0954
	0.338
	0
	0

	
	(0.109)
	(0.0882)
	(0.278)
	(0.239)
	(0)
	(0)

	mstat
	0.0533
	0.0234
	-0.332
	-0.340
	0.302
	0.145

	
	(0.101)
	(0.0840)
	(0.278)
	(0.246)
	(0.369)
	(0.534)

	hh_size
	-0.0923***
	-0.0919***
	-0.179***
	-0.129***
	-0.0328
	-0.0977*

	
	(0.0138)
	(0.0129)
	(0.0423)
	(0.0336)
	(0.0836)
	(0.0514)

	prim_atten
	-0.0702
	0.0658
	0.0751
	-0.0382
	0
	0

	
	(0.0756)
	(0.0608)
	(0.241)
	(0.163)
	(0)
	(0)

	prim_com
	-0.0931
	0.0549
	0.330
	0.0337
	0
	0

	
	(0.0804)
	(0.0610)
	(0.288)
	(0.185)
	(0)
	(0)

	sec_atten
	-0.0987
	0.184***
	0.0275
	0.303*
	0
	0

	
	(0.0760)
	(0.0596)
	(0.216)
	(0.163)
	(0)
	(0)

	ssc_com
	-0.204**
	0.169
	0.423
	0.452
	0
	0

	
	(0.100)
	(0.115)
	(0.272)
	(0.286)
	(0)
	(0)

	hsc_com
	-0.335**
	0.743***
	0.311
	1.114***
	0
	0

	
	(0.162)
	(0.123)
	(0.392)
	(0.428)
	(0)
	(0)

	ba_com
	-0.144
	0.661***
	0.676
	1.454***
	0
	0

	
	(0.139)
	(0.209)
	(0.530)
	(0.391)
	(0)
	(0)

	_Iround_2
	-0.0299
	0.00525
	-0.256
	-0.144
	-0.245*
	-0.539**

	
	(0.107)
	(0.0844)
	(0.393)
	(0.300)
	(0.126)
	(0.227)

	_Iround_3
	0.100
	0.101
	-0.141
	0.624*
	0.245
	-0.747**

	
	(0.229)
	(0.0943)
	(0.501)
	(0.344)
	(0.179)
	(0.335)

	Observations
	1246
	1281
	350
	1007
	1268
	1287

	R-squared
	
	
	
	
	0.162
	0.108

	Number of hh_no
	586
	591
	254
	539
	589
	592

	Robust standard errors in parentheses
	
	
	
	
	
	

	*** p<0.01, ** p<0.05, * p<0.1
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� A household is a group of people who live together and take food from the “same pot.” A household member is someone who has lived in the household at least 12 months, and at least half of the week in each week in those months.


� Coping is defined as a short-term mechanism adopted by household to cope with adverse effects of health shocks. 


� In this study, earned income refers to the monthly wage/salary/net profit from occupation. Unearned income is an income that household received as transfers, social assistance and other income.


� We are aware about the fact that this introduces many new variables in regression may decrease the degrees of freedom and kill much of the variation in the data. In that case, standard errors may become very large and statistical significance may evaporate. However, this problem did not arise at all in our case because they did not bring any significant changes in the results.


� We also included some potential omitted time-varying shocks such as loss of livestock, loss of productive and consumption assets, bankruptcy and other idiosyncratic shocks in our model from the concern that unobserved correlates of changes in family earnings and changes in health outcomes may confound identification- the effect of illness on outcome variables. Result shows in appendix table A.11, none of them is statistically significant individually or jointly implying that they are not omitted variable in the model. However, controlling them only change the significant level of earnings from 10 to 11 percent. 


� Debt to income ratio is defined as the outstanding amount of the loan divided by the last month’s earned income of a household. Debt to consumption ratio is defined as the outstanding amount of the loan divided by the last three days food consumption of a household. 


� We test jointly for the coefficients of age and age square


� We divided the coefficient by 100 as labour supply is in absolute level but family size in logarithm form (lin-log) (Gujarati, 2003). 


� Originally, our income variable is nominal but as we use a logarithm functional form and take time dummies, it automatically turns in real income and thus controls inflation.


� In case of log-lin specification the approximation error occurs because, as the change in log(y) becomes larger and larger, the approximation %∆y≈100.∆log(y) becomes more and more inaccurate. Thus, the exact percentage change=100.[exp(� EMBED Equation.3  ���)-1] (Wooldridge, 2002)


� According to the hausman test chi2>p=0.42 for death and chi2>p=0.99 for serious illness. 


� Hausman test indicates there is a systematic difference between RE and FE estimates and chi2>p=0.006.


� In our data set, the variable hours of labour refer to the last week. Similarly, both the household income and the medical spending are for the last month. But, our key explanatory variable the death shock is for the last two years and the serious illness is for the last year.


� Hausman test statistics are presented for all outcomes in table A.6 in the appendix.


� Bringing income in the consumption function raises the concern of endogeneity issue because same unobserved covariates may affect both health status and households income. But, we cannot control this potential endogeneity due to lack of appropriate instruments for the income variable. However, this results, therefore, just to see the sensitivity of results in specification1.  


� Linear combination of estimators





PAGE  
62

[image: image60.jpg]


[image: image61.jpg]


[image: image62.jpg]


[image: image63.jpg]


[image: image64.jpg]


[image: image65.jpg]


[image: image66.jpg]


[image: image67.jpg]


[image: image68.wmf]å

å

å

=

=

=

N

i

S

s

ist

i

s

T

t

t

i

i

c

c

u

Max

ist

1

1

1

)

(

p

b

l

[image: image69.wmf].

,

1

1

t

s

e

c

N

i

N

i

ist

ist

"

£

å

å

=

=

[image: image70.wmf]å

å

=

=

=

S

s

ist

i

s

T

t

t

i

i

c

u

U

1

1

)

(

p

b

[image: image71.wmf].

,

,

)

(

)

(

'

'

t

s

i

c

u

c

u

i

jst

j

ist

i

j

"

=

l

l

[image: image72.wmf]x

i

e

x

u

s

s

-

-

=

)

/

1

(

)

(

[image: image73.wmf]]

)

ln(

1

)

)[ln(

/

1

(

1

å

=

-

+

=

N

j

j

i

st

ist

N

c

c

l

l

s

[image: image74.wmf])]

ln(

)

)[ln(

/

1

(

j

i

jst

ist

c

c

l

l

s

-

+

=

_1350562409.unknown

_1350563542.unknown

_1350563566.unknown

_1350563616.unknown

_1351403713.unknown

_1351403745.unknown

_1350563849.unknown

_1350563591.unknown

_1350563523.unknown

_1349696937.unknown

_1350561728.unknown

_1350051166.unknown

_1350561425.unknown

_1350051154.unknown

_1335389748.unknown

_1348130250.unknown

_1348131767.unknown

_1348145403.unknown

_1349696867.unknown

_1348130313.unknown

_1346427950.unknown

_1348130223.unknown

_1335900283.unknown

_1335905725.unknown

_1335899839.unknown

_1335389633.unknown

_1333051646.unknown

_1335389518.unknown

_1332888434.unknown

