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Abstract 

 

The aim of this paper is to understand the functioning of individuals' health seeking behavior. It 

studies, theoretically and empirically, whether individuals change health care providers over time, 

depending on the health outcome (i.e. healed or sick) after consultation with the previous caregiver. 

Results show that the previous health outcome plays a crucial role in shifting individual preferences 

to a particular type of medical care. I find that patients, who healed after seeking health care, are 

more likely to seek care again in the future. Furthermore, conditional on seeking care, individuals 

are more likely to return to formal (informal) health providers with whom they had experienced a 

previous history of cures and switch away from formal (informal) caregivers with whom they had a 

negative outcome. I interpret these results as learning about clinicians’ quality over time. The 

effects are tested using 4 year panel data from a household survey in Tanzania. 
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1. Introduction 

    Illness is one of the most serious and unpredictable shocks that can affect a household in African 

communities, where a considerable part of the population seeks medical care in the informal health 

sector, e.g. traditional healers and witch-doctors, or does not receive any health treatments. In 

Tanzania, the context of this study, 68 percent of the ill population does not seek health care and 

only 27 percent chooses formal health facilities, such as hospitals, health centers and clinics.
3
  Much 

progress has been made recently in understanding the causes of insufficient health service 

utilization in poor countries, showing that besides travel distance (Acton 1975; Leonard, 2003; 

Lindelow, 2005), user fees (Gertler and Van Der Gaag, 1990; Dasgupta and Gupta, 2002) and 

educational level (Lindelow, 2005), health care related decisions might depend on providers' and 

health facilities' quality (Leonard, Mliga, Mariam, 2002, Leonard, 2007).
4
 An omitted but crucial 

aspect in proxing the quality of care in the previous studies is the role played by health outcomes, 

particularly since they are the only available information to the patients. 

    This paper investigates the role of previous health outcomes on health seeking behavioral 

responses. Specifically, it addresses two main questions: first, do patients use information about the 

effectiveness of prior treatments in choosing whether or not to consult a practitioner for an illness 

episode? Second, do patients use information on previous health outcomes in deciding between 

formal or informal health care providers? Hence, I first explore whether patients who experienced a 

positive versus a negative outcome (being cured versus not being cured despite having sought care) 

are less or more likely to seek care again in the following period. Next, I test whether, conditional 

on seeking care, individuals switch away from formal (informal) providers with whom they had a 

                                                 
3
 Author's calculations on the Kagera Health Development Survey (KHDS), 1994-1997. 

4
 Traditionally, health care quality in low income countries has been measured by public health expenditure (Lavy, 

Strauss, Thomas, De Vreyer, 1996), by the physical infrastructure, the stock of medical supplies, the number of 

assigned personnel, the availability of electricity (Collier, Dercon, Mackinnon, 2003). More recent approaches include 

testing doctors using vignettes with hypothetical cases (Das and Hammer, 2005; Leonard and Masatu, 2005; Das, 

Hammer, Leonard, 2008), direct observation of doctors' performance, patient satisfaction (Das and Sohnesen, 2007) and 

utilization of fake patients. 
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negative experience and return to formal (informal) caregivers with whom they had experienced a 

previous history of cures.
5
 

    The proposed analysis is tested using four year household panel data from Kagera, western 

Tanzania. The Kagera Health Developing Survey (KHDS) has several features that makes it 

particularly appropriate for studying individual's health seeking behavior. First, it contains detailed 

information on ill individuals as well as the symptoms suffered and the type of health provider 

chosen. Second, within each year, it includes two questions assessing individual's health status: (i) 

"During the past four weeks have you had any illness or injury?"; (ii) "Are you still suffering from 

this illness today (after a medical consultation)?". The latter variable represents my proxy for the 

health outcome - still sick or healed - after medical advice or treatment, both in the formal or 

informal sector. Third, the panel structure allows me to control for individual unobserved 

heterogeneity in the demand for health services (i.e. culture, household health history, patient's 

effort in healing, etc.) and to overcome potential bias in cross-sectional studies. 

    The novelty of the paper is two-fold. First, I propose a novel approach to proxy the quality of 

care through patients' self-reported health outcomes after a medical consultation. Although, prior 

theoretical and empirical literature shows that the quality of health care influences health seeking 

behavior, it does not shed light on how clinicians' or health facilities' quality becomes part of an 

individual's information set. For example, Leonard, Mliga, Mariam (2002), by using measures of 

technical quality, show that patients seek facilities that provide high quality consultations and 

prescriptions, are staffed by more knowledgeable physicians and are better stocked with basic 

supplies. On the same line, Leonard (2007), using a dataset from Tanzania, shows that households 

are willing to travel greater distances and to pay higher fees to visit clinicians who exhibit higher 

quality, measured, among other indicators, with their tenure. However, these objective measures of 

health care quality suffer from asymmetric information since, without an ad hoc survey among 

patients, it is impossible to infer the amount and the type of information available to each individual 

                                                 
5
 The formal institutions I consider are hospitals, health centers, clinics and dispensaries and the informal ones are 

traditional healers/witch doctors, pharmacies, and patients' homes. See sections 2 and 4 for a detailed description of the 

health care system in Tanzania. 
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before they choose a particular type of health facility. Although we may observe changes in their 

behavior, we do not know what patients really know. My work shares a similar motivation and 

similar findings of the papers above but it proposes a novel approach, able to circumvent the 

asymmetric information problem. I indeed infer health facilities' quality from information that is 

surely available to the patients: their health status after a consultation. Patients accumulate their 

experience with health care and use a series of outcomes to adapt their beliefs on providers' quality. 

Although health outcomes after a consultation cannot perfectly determine the quality of the care 

received, the paper reports that the probability of healing is higher if one seeks care from formal 

clinicians. Furthermore, by exploiting additional data on the health facilities’ quality available to the 

patients  (i.e. number of doctors, number of antibiotics, etc), I find that individuals who live close to 

relatively high-quality facilities have a higher probability of recovery. To the best of my knowledge 

this is the first study using individual health outcomes as a proxy for health care quality. Second, 

almost all previous studies are based on cross-sectional data. The panel dataset used in this paper 

allows to control for household and individual characteristics and, more crucially, to adjust 

estimates for unobserved individual heterogeneity. 

    By controlling for the types of symptoms, I show that the health outcome after medical advice 

plays a crucial role in shifting individual preferences between seeking and not seeking care and 

towards a particular type of health provider. More precisely, I find that the probability to consult a 

health provider for an illness episode is higher for patients who already sought care in the past and 

healed afterwards (compared to those who did not seek care in the first instance and healed) and for 

patients who did not seek medical consultation but did not heal (compared to those who did not 

seek care and healed). Conversely, the probability of consulting medical physicians for an illness 

decreases for patients who sought care in the past but remained sick after consultation. This first set 

of results suggests a pattern of learning in the choice between searching or not medical advice. 

Individuals update their beliefs when new information about the benefits of medical consultation is 

acquired: a positive outcome after a visit ("successful care") reinforces individuals' beliefs on the 

advantages of seeking care, while patients who got a bad experience ("unsuccessful care") 
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negatively react by stopping to seek care. Also, people who experienced an enduring illness, update 

their beliefs about the returns to seeking care. 

    The second set of findings concerns the choice between formal and informal care. Similarly, 

patients who received a successful formal (informal) treatment (healed after formal consultation) 

are more likely to return to seek care in the formal (informal) health sector in the future, compared 

to those who did not seek care and healed, while the probability to seek formal health care decreases 

for individuals who went to formal clinicians in the past and remained sick, compared both to those 

who did not seek care and did not heal, and to those who instead received successful formal care. 

Again, I find some support for the existence of learning motives in the choice between formal or 

informal health care: patients seem to learn to return to any practitioners who cured them of an 

illness and to switch when they are not cured. The estimates also show that the experience of other 

household members affects the individual's choice between seeking and not seeking care and 

between formal or informal practitioners. 

    To motivate the empirical analysis, the paper offers a simple theoretical framework that describes 

how people adjust their health seeking behavior based on the acquisition of new information on the 

quality of the provider previously consulted. The model shows that learning through 

experimentation reduces the uncertainty about practitioners’ ability. 

    The basic identification strategy is a difference in difference estimation where I compare 

"seeking" and "non-seeking" care individuals and "formal" and "informal" patients, who could be 

either sick or healed after medical advice. I first estimate an Arellano Bond model on the 

probability to use health services for an illness episode at time t, on the decision to have sought care 

in t-1 interacted with the health status (i.e. still sick or cured) in t-1. Second, I investigate the 

likelihood to seek formal health care at time t, on the health provider choice in t-1 (formal or 

informal) and the health outcome after consultation in t-1. On this respect, I find that the Formali,t-1 

dummy has a positive and significant coefficient on Formali,t, showing persistence in health seeking 

behavior over time. On the other hand, the interaction between Formal-Sick has a negative effect on 

the likelihood to go back to formal clinicians, suggesting that patients switch away from providers 
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with whom had a negative experience. Patients infer caregiver's quality by looking at the health 

outcome after medical consultation and they update their beliefs. This updating will be translated 

into the choice of a different health provider in the next period. Further tests presented in the paper 

to validate this interpretation seem to point in the same direction. 

    The remainder of the paper is organized as follows. Section 2 provides a background on the 

health system in Tanzania. In section 3 a simple theoretical framework is offered. Section 4 

describes the data and illustrates the main pattern of health seeking decisions, section 5 shows the 

empirical strategy and in section 6, I expose the main results. Section 7 discusses the interpretation 

of the results. Finally, section 8 concludes. 

 

2. Background 

    Tanzania is a democratic republic in East Africa, bordered by Kenya and Uganda to the north, 

Rwanda, Burundi, and the Democratic Republic of Congo to the west, and Zambia, Malawi, and 

Mozambique to the south. Tanzania is a state composed of 26 regions (mikoa), including those of 

the autonomous region of Zanzibar. An estimated population of 3.3 million people live in Tanzania, 

with an annual growth rate of about 2.9 percent (2002 Tanzania National Census). More than 80 

percent of the population is rural. 

    Kagera region is located in the north-western corner of Tanzania covering an area of 39.000 

square kilometers. According to the 2002 National Census, the population is estimated at 2,003,888 

people, approximately 6% of the total population in Tanzania, with an annual growth rate of 3.1%. 

The performance trend of the region over the last years reveals a positive economic growth: GDP 

per capita increases from 159$ in 1994 to 501$ in 2010 (World Bank Development Indicators, 

2011). The region is divided in six administrative districts, one urban (Bukoba Urban) and five rural 

(Karagwe, Bukoba Rural, Muleba, Biharamulo and Ngara).  

Compared to other sub-Saharan African countries, Tanzania's health care system is relatively 

well-established and it improved in recent years. Annual health expenditure averaged US$24 per 
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capita in 1994 and US$67 per capita in 2010.
6
 In 1994, health expenditure represented about 3.7 

percent of the national GDP, while the same share increased at 5.1 percent  in 2010. The role of the 

private sector declined over time compared to the public one: private health expenditure was 2.29% 

of GDP in 1994 and the most recent figure indicates a decrease at 1.6 percent of GDP in 2010. In 

contrast, the share of expenditure on health coming from public sources was 1.5 percent of GDP in 

1994 and 3.7 percent of GDP in 2010 (World Bank Development Indicators, 2011). Health 

indicators are slightly above the average for sub-Saharan Africa. Infant mortality rate fell from 99 

deaths per 1,000 live births in 1999 to 68 in 2005. Children's malnutrition status also improved. 

Between 1999 and 2005, the incidence of stunting decreased from 44 percent to 38 percent, wasting 

from 5 to 3 percent and underweight from 29 to 22 percent. In contrast, maternal mortality remains 

high at 578 deaths per 100,000 live births in 2005. Malaria is the leading cause of death in Kagera 

and in the whole nation, especially among pregnant women and children under five years. Finally, 

according to the Tanzania HIV Indicator Survey, 7 percent of adults were infected with HIV/AIDS 

in 2004. 

    The health sector in Tanzania improved after the independence from the United Kingdom in 

1964. Especially after the Arusha Declaration, there was an emphasis for a more equal and efficient 

access to social services, before mainly basic and concentrated only in more developed urban 

centers. Free medical services were introduced and facilities were redirected towards rural and 

poorer areas. In 1991, the Government revised its approach towards private initiatives and it 

officially recognized private activities of medical practitioners and dentists. Today, even if the 

government remains the main source of financing for the health sector, private organizations and 

qualified persons can actively participate in the management of health care services in Tanzania, 

with the approval from the Ministry of Health. 

    The health system has a pyramidal structure from services at district level to medical care at 

national level. The lowest level of health care delivery is the village health service or health post. It 

                                                 
6
 Total health expenditure per capita is the sum of public and private health expenditures as a ratio of total population. It 

covers the provision of health services (preventive and curative), family planning activities, nutrition activities, and 

emergency aid designated for health but does not include provision of water and sanitation. Data are in international 

dollars converted using 2005 purchasing power parity (PPP) rates (World Bank Development Indicators, 2011). 
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essentially provides preventive services which can be offered in patients' homes, such as advice on 

personal habits and domestic hygiene (water, food), as well as the distribution of basic drugs. The 

second stage of health service at district level is the dispensary. The dispensary provides care 

approximately for 6,000 to 10,000 people and supervises all the village health posts in its ward. 

They are generally staffed by a Rural Medical Aid (RMA) with one or two helpers and they provide 

treatment for common diseases, but they offer limited types of surgeries. Third, there is the health 

center that provides a slightly higher level of medical care. It is expected to cater to 50,000 people, 

which is approximately the population of one administrative division. Most of health centers have a 

room for minor surgery and they provide 20-30 beds for inpatients including maternity cases. 

Furthermore, each district is supposed to have a hospital. The district hospital is the base for staffing 

and supplying all rural units and it is to the district hospital that any serious case is referred. The 

regional hospital offers similar assistance like that agreed at the district level, but with specialists in 

various fields and additional services. Finally, at the top, there are four referral hospitals which 

serve the whole country. Referral hospitals are managed by the Ministry of Health, while local 

governments are responsible for dispensaries, health centers and the district/regional hospitals. 

    The most updated data on health service delivery in Kagera come from the Ministry of Health 

and Social Welfare. In the region, there are 12 registered hospitals, 18 health centers and 189 health 

dispensaries. The number of dispensaries slightly decreases from 201 in 1996 to 189 in 2001, but 

the fraction of the public ones increases from 67% to 79%, respectively. The shortage of qualified 

medical personnel is a perennial problem in all the districts. In 1998, Kagera region had only 49 

doctors, for an average population per doctor of 36 individuals. In Kagera, the quality of health care 

differs greatly from physician to physician and from organization to organization and due to the 

absence of health insurance, patients choose a different provider for each time and every illness 

condition (Leonard, Milga, Mariam, 2003). 

    In addition to this formal structure of the health care system, the sector includes individuals not 

recognized by the Ministry of Health, such as practitioners working from their homes, traditional 

healers, quacks and witch-doctors. They serve as primary health care providers for a large part of 
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the population. It is very difficult to have precise data on the magnitude of the informal health 

sector in Tanzania, but the Institute of Traditional Medicine is estimated to have a traditional 

healer/population ratio of 1:400, giving an estimated number of over 80,000 traditional healers with 

varying specialities. Traditional healers have not formal training and they generally acquired their 

practices from their parents who in turn learned from their grandparents. A survey conducted in 

Kagera in 1993 among a sample of 103 traditional practitioners describes their background 

characteristics, knowledge and practices. The mean age of the traditional healers interviewed was 

62.8 years and two thirds were 60 years or older. Respondents had on average 3.2 years of formal 

schooling and only one-third of the sample reported any formal schooling, reflecting their low level 

of education. Interestingly, they were asked to report their main speciality. Almost 70 percent of the 

sample was herbalists, followed by bone setters, spiritualists and circumcizers. The survey also 

investigates the facilities where they usually work. 84 percent of the healers said that they treat 

patients within their homes, 12 percent said they treat patients at their own or their patients' homes, 

3 percent treated patients in the patients' homes and 1 percent practiced out of an office (Semali and 

Ainsworth, 1995). 

 

 

3. A simple theoretical framework 

    This section offers a simple theoretical framework that highlights the effects of the acquisition of 

new information about the quality of the practitioner on patients' health seeking behavior over time. 

We suppose that the process through which individuals use new information can be described by 

the model of Bayesian updating. 

    Consider a risk neutral individual with uncertainty over a practitioner's ability. Assume that there 

are only two types of practitioners, good (i.e. doctor) and bad (i.e. traditional healer) with equal 

prices. Let μ be the probability that the physician is good and, contrarily, 1-μ represents the 

probability that the clinician is bad. The patient has a prior belief on unknown practitioner's ability 

at time t, which is the probability that the physician is good and may reflect individual 
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characteristics, such as age, education, culture. At time t, the patient chooses the clinician with 

whom she has a higher chance to be cured. In other words, she chooses clinician i and not clinician j 

if and only if μ
t
i≥μ

t
j. 

    Beliefs about the quality of the practitioner change as a function of an observed outcome h. 

Assume that there are only two possible outcomes of a visit to the clinician h ɛ { ̅, } representing 

cured ( ̅) and not cured ( ). If the clinician is good, the probability of a good outcome is p and of a 

bad outcome 1-p. If the clinician is bad, the probability of a good outcome is q, while the 

probability to remain sick is 1-q. The individual observes the health outcome at time t before 

deciding the type of clinicians to consult in the next period. 

    The sequence of actions is the following. At time t=0, the patient chooses a practitioner 

according to the first prior about clinician's ability. At time t=1, she receives an outcome, updates 

her beliefs and chooses whether to continue to consult the same practitioner or to switch towards an 

alternative one. After the outcome has been observed, patient's beliefs at time t+1 are updated 

according to the Bayes rules: 

μi
t+1

=
     

                 
             if h= ̅ 

 

and similarly, 

μi
t+1

=
         

                         
       if h=  

Since, reasonably, p>q, it follows that: 

μi
t+1

=
     

                 
   > μi

t            
  if h= ̅                (1) 

    and 

μi
t+1

=
         

                         
   < μi

t       
 if h=          (2) 

     

The above expressions capture the nature of learning. Individuals learn about the quality of the 

clinician by observing their health status after the consultation and they update their beliefs 

regarding clinician's quality. These results drive to the following predictions: 
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    Prediction 1: If patients receive a good outcome (expression (1)), the likelihood to consult the 

same clinician increases over time. 

    Prediction 2: If they receive a bad outcome (expression (2)), the probability to choose the same 

clinician decreases in the following period. 

    Learning through experimentation reduces the degree of uncertainty on clinician's ability. Note 

that if (2) holds, patients will switch towards the alternative clinician j if and only if μi
t+1

<μj
t
, that is 

only if the posterior belief about the probability to heal with clinician i is lower than the prior belief 

about the likelihood to be cured with clinician j. If the patient will continuously receive bad 

outcomes from clinician i, as t→∞, μi
t+1

 will tend to zero and μi
t+1

<μj
t
  will be satisfied. 

    The same framework could be applied to the choice between seeking and non-seeking care. A 

positive outcome after a visit reinforces individuals' beliefs on the advantages of seeking care; on 

the contrary, a negative outcome may prevent individuals from seeking care in the future. Similarly, 

people who did not seek care in the first instance and experienced an enduring illness will update 

their beliefs about the returns of consulting a practitioner and decide to seek care in the next period. 

 

4. Data and descriptive statistics 

    The data used for this study come from the first four rounds of the Kagera Health and 

Development Survey (KHDS 1991-1994), a survey designed by the World Bank and the University 

of Dar es Salaam in the Kagera region, Tanzania.
7
 The KHDS surveyed 816 households four times 

from 1991-94, with an average interval between surveys of 6-7 months over a 24-month period.
8
 

The data are longitudinal and, as such, they allow me to control for unobservable variables that may 

bias cross-sectional results. Households were selected in the six districts of the Kagera region 

(Karagwe, Bukoba Urban, Bukoba Rural, Muleba, Biharamulo and Ngara), mainly in rural villages. 

The prime objective of the survey was to measure the economic impact of fatal illness in the region 

                                                 
7
 In 2004 another round of data was collected, the KHDS 2004. The choice of the earlier rounds is motivated by the lack 

of the key variable for the identification strategy in the last round. The KHDS 2004 does not include the question 

related to the individual health outcome after a medical care (see figure 1). 
8
 See Beegle, De Weerdt, Dercon (2006) for further details on the KHDS. 
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and to propose cost-effective strategies to help survivors. Therefore, it includes a large set of 

questions on health care and health behaviors. 

    In the data, more than a half of respondents reported being ill or injured in the four weeks 

preceding the survey. In the empirical analysis, I mainly use this sub-sample of ill respondents, 

which consists, on average, of 2,194 individuals interviewed up to four times in nearly 51 villages, 

bringing to a total of 8,776 observations. Illness reporting was particularly high among women, for 

the elderly (46 years or older) and for infants between 0-2 years old. 

[Insert table 1] 

    The survey proceeds as follows: individuals who reported an illness in the four weeks prior to the 

survey were asked if anybody had been consulted for treating this illness and where was the first 

place they sought care. The health care choices available in the Kagera region are hospitals, health 

centers, dispensaries, clinics, pharmacies, traditional practitioner's homes, and patient's homes. 

Table 1, panel A, shows that a large portion of the sample (68.3%) does not consult anyone for their 

disease and this percentage is slightly higher for women. Splitting the sample by age groups, it 

emerges that the highest percentage of individuals receiving medical care are infants (40.5%). To 

analyze health seeking behavior, I aggregate the health care establishments in two broader 

categories: formal and informal.
9
 As outlined previously, hospitals, health centers, clinics and 

dispensaries are considered formal health care, while informal health establishments include 

pharmacies, traditional practitioners, patients' home and other (shops or private laboratories).
10

 

Table 1, panel B, reports the health seeking behavior for the sub-sample of ill patients in the 

month prior to the survey, who consulted someone for their disease. More than 13 percent choose 

informal health care and, specifically, almost 7 percent consult traditional practitioners. Considering 

formal health care, approximately 50 percent of individuals seek care in dispensaries, 25 percent in 

hospitals and 10 percent in health centers. The reaction to illnesses could vary with individual 

characteristics, such as gender and age. In Kagera, men and the elderly over 45 years old are more 

                                                 
9
 The choice of aggregating different health care providers in formal and informal care is motivated by the small 

number of observations in each category to empirically analyze them separately. Among others, Lindelow (2005) 

groups together formal and informal caregivers in Mozambique. 
10

 The formal health institutions are those officially recognised by the State in Tanzania (see the Ministry of Health and 

Social Welfare, United Republic of Tanzania, 2007). 
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likely to seek informal health care,
11

 while women and children between 6-15 years old are more 

likely to consult formal clinicians. Roughly 23 percent of infants are cured in hospitals compared to 

about 30 percent of adults between 31-45 years old. Dispensaries are the most widespread formal 

establishments, where more than a half of children (younger than 15 years old) receive health care.  

Evaluating patients' choice of a specific caregiver requires data on the symptoms and the 

diseases suffered, as they allow to take the tendency of choosing different providers into account 

depending on the seriousness of the symptoms (Mwabu, 1986). A total of 25 symptom types are 

reported by ill respondents. The most common symptoms are acute fever (23.5%), cough (13%), 

severe headache (11%), abdominal pain (6.5%) and acute diarrhea (4%). Table A1 in the appendix 

shows the choice of health provider, by self-reported symptoms. Respondents suffering from child 

birth, fracture, vomiting and coughing blood are more likely to seek care in hospitals, while those 

reporting less serious symptoms, such as weakness and difficult breathing tend to look for informal 

health care. 

[Insert table 2] 

    Since the main aim of the paper is to study health seeking behavior over time, our analysis will 

then be restricted to individuals who declared illness in the month prior to the survey for two 

consecutive waves. This sample consists of 3,270 observations, which represents 37.3 percent of the 

sample of sick respondents at least once. Table 2 reports the fraction of ill individuals switching 

between "care" and "no care" and between "formal", "informal" and "no care" from time t-1 to time 

t. More specifically, panel A of table 2 examines the pattern of health seeking behavior between 

"care" and "no care". Among the individuals who sought health care in t-1, almost 59 percent cease 

to seek health care in the next period. Among those who did not seek care in t-1, only about 22 

percent decide to consult clinicians in time t, showing a fairly persistent behavior for patients who 

did not have access to health services. By subsequently splitting health care between formal and 

informal, panel B shows that 41 percent of patients seek formal care both in t and in t-1, while only 

                                                 
11

 The result that adults are generally more likely to seek health care from traditional healers is common to other  
analysis of health seeking behavior, such as Leonard (2003) among others. 
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a small fraction of individuals who looked for informal care in the past, consult informal physicians 

in the following period (3%). Furthermore, the great majority of individuals, who chose informal 

practitioners, decide to no longer seek care in the following period (76.3%). Understanding the 

reasons behind these behaviors is a first order question to increase access to curative health services. 

[Insert figure 1] 

    As shown in figure 1, a key feature of the data is that, within each wave, beyond investigating 

whether the individual reports an illness or injury during the past four weeks, the survey asks a 

second question related to the individual's health status: "Are you still suffering from this illness 

today?". This question allows to measure the individual health outcome (i.e.: still sick or healed) 

after medical consultation. Although subjective measures of health outcomes cannot perfectly 

determine the quality of care received, the probability of healing is higher if one consults a good 

clinician (Leonard, Masatu, Vialou, 2007). Indeed, the means test on observables, to check whether 

the proportion of sick individuals after a treatment depends on where they sought medical care in 

the first instance, shows that 47 percent of those receiving care from an informal clinician are still 

suffering from the same disease, compared to 40 percent of those not cured after formal therapy. 

The test for the equality of the two coefficients rejects the null hypothesis with a p-value of 0.01 

(not displayed). This finding may suggest a positive correlation between perception of health status 

and objective measures of health quality. Further tests reported in section 7 validate this 

interpretation. 

 

5. Estimating equations 

    The goal of the empirical section is to assess the role of previous health outcome in shaping 

individual health seeking decisions. As a first step, I investigate if the choice between seeking and 

not seeking health care for an illness episode depends on the health outcome after consultation with 

the previous caregiver. Specifically, I estimate the following equation: 

 

 Careit=α+β₁Carei,t-1+β₂Carei,t-1 Sicki,t-1
After
+β₃ Sicki,t-1

After
 +γXit+dt+εit        (3) 
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    where Careit is a binary variable taking value one if individual i seeks medical care at time t. The 

lagged value of the dependent variable Carei,t-1 is included in the right hand side of the equation and 

Sicki,t-1
After

 is a dummy equal to one if i is still suffering from the same disease at the day of the 

survey in t-1. Xit represents a vector of individual and household characteristics, dt is a set of time 

dummies and εit is the error term. I refer to β₁, the parameter that links health seeking decision 

across periods, as persistence. β₂ instead describes how the probability to seek care at time t varies 

with the health status at the day of the survey at time t-1 (i.e. after medical consultation). The idea is 

to test the persistence in health seeking behavior and whether previous health outcomes play a 

decisive role in the choice between seeking or not seeking medical care for an illness episode. 

According to the theoretical model we should observe β₁>0 and β₂<0. 

    By construction, the estimate of equation (3) includes the sample of ill respondents in the month 

prior to the survey at time t and t-1, who might be either still sick or cured during the survey in t-1. 

    I next move to examine the individual decision between formal and informal practitioners, 

conditional on seeking care. Specifically, I test whether patients differentially switch caregivers 

depending on the health status after consultation with the previous practitioner. In particular, I 

estimate the following equation on the sample of ill patients at time t and t-1: 

Formalit=α+β₁Formali,t-1+β₂Formali,t-1  Sicki,t-1
After

 +β₃ Informali,t-1+ 

 

+β₄ Informali,t-1*Sicki,t-1
After

 +β₅ Sicki,t-1
After

 + γXit+dt+εit         (4) 

 

    where Formalit is a binary variable equal to one if individual i seeks formal medical care at time t 

and equal to zero if she gets informal treatments or does not seek care at all.
12

 Among the 

regressors, I include the lagged value of the dependent variable Formali,t-1 and the dummy 

Informali,t-1, which takes value one if i looks for informal medical care and zero if she seeks formal 

care or she did not receive care at all. As previously defined, Sicki,t-1
After

  is a dummy taking value 

one if individual i reports to be sick after a medical consultation (either formal or informal) in t-1. 

The other controls are defined as in equation (3). According to equation (4), β₁ measures 

                                                 
12

 The choice to include in the sample also respondents who do not seek care is motivated by the small number of 

observations among patients who seek informal health care. 
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persistence: the probability of seeking care from the same provider over time. β₂ captures the 

differential effect of positive versus negative health outcomes after consultation with formal 

clinicians in t-1 on the probability of seeking formal treatment in t. Note that these effects are 

gauged against the likelihood of not seeking care. According to the model we should observe β₁>0 

and β₂<0. Subsequently, I investigate the chance of seeking health care in the informal sector, by 

using Informali,t  as a dependent variable in equation (4). 

    There is one main problem in estimating equations (3) and (4) with a standard OLS model. In 

particular, the error term, εit, could include unobserved individual-specific time invariant effects, 

which allow for heterogeneity in the means of the dependent variable across individuals (e.g.: εit=ηi 

+vit). For example, some patients might have a higher propensity to look for formal care during an 

illness episode depending on their culture or on their family's preferences, or they might put 

different efforts in healing (Leonard and Zivin, 2005). Since individual unobserved heterogeneity 

enters in each period, Cov(Careit-1, εit)>0 in equation (3) and Cov(Formali,t-1, εit )>0 in equation (4), 

β₁ will be biased.
13

 The first-differencing transformation eliminates the unobserved effect, but 

induces a correlation between the transformed lagged dependent variables ΔCareit-1 = Careit-1 - 

Careit-2 and ΔFormali,t-1= Formali,t-1- Formali,t-2 and the transformed error term Δεit= εit- εit-1, since 

Careit-1 and Formali,t-1 depend on εit-1. OLS estimator is then inconsistent and alternative techniques 

are needed. I adopt the one-step Generalized Method of Moments (GMM) estimator designed by 

Arellano and Bond (1991). Specifically, Arellano-Bond proposed to instrument, after first-

differencing, the transformed lagged regressors, ΔCareit-1 and ΔFormali,t-1, using lags two periods 

and beyond. With four rounds of data, the instruments for ΔCareit-1 are Careit-2 and Careit-3 and for 

ΔFormali,t-1 are Formali,t-2 and Formali,t-3. These are valid instruments since they are uncorrelated 

with the transformed error term Δεit, but correlated with ΔCareit-1 and ΔFormali,t-1 (Cameroon and 

Trivedi, 2005).
14

 

                                                 
13

 For detailed explanations related to the sign of the bias using OLS estimator in a dynamic model see, among others, 

Bond (2002) and Andrabi, Das, Khwaja, Zajonc (2009). 
14

 The use of lagged regressors as instruments was first proposed by Anderson and Hsiao (1981) in the context of 

dynamic panel models and was expanded upon by Holtz-Eakin, Newey, and Rosen (1988) and Arellano and Bond 

(1991). 
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In the Arellano and Bond model, equations (3) and (4) are hence estimated on the full sample of 

ill individuals for three consecutive waves. In estimating equations (3) and (4), I also take into 

account the endogeneity of the interaction terms, Careit-1 * Sicki,t-1
After

 , Formali,t-1  Sicki,t-1
After

 and 

Informali,t-1  Sicki,t-1
After

.  Endogenous variables are treated similarly to the lagged dependent 

variable: levels of the endogenous variables lagged two or more periods can serve as instruments 

since they remain orthogonal to the error. 

A necessary condition on this respect is the lack of first order serial correlation in the residuals 

after first-differencing. Tests for no serial correlation are reported in the next section. 

    A drawback of this identification strategy is that the Arellano-Bond estimator is designed to 

estimate a dynamic linear model. To check the bias due to the non-linearity of equations (3) and (4), 

I compared the coefficients of the linear probability model with the partial effects estimated from 

the nonlinear model, without including the lagged dependent variables among the regressors. The 

coefficients emerging from the two models are of the same sign and order of magnitude (not 

displayed), thus, linearity does not seem to be a relevant concern in this context and, even with this 

weakness, the Arellano-Bond estimator provides reliable estimates of the partial effects on the 

response probability. An additional concern might be that the empirical analysis is based on 

measures of health care utilization, conditional on illness, consequently generating a potential 

problem of selection bias. To address this concern, I follow two steps: first, I estimate unconditional 

probabilities and show how the estimated coefficients have the same signs and significance as in the 

conditional probability model.
15

 Second, I construct inverse probability weights from a probit 

model where the dependent variable is equal to one for individuals sick for two consecutive waves. 

I then compare weighted and unweighted estimates and show that the main results are not sensitive 

to re-weighting (Wooldridge, 2002). A final possible issue is that the Arellano-Bond estimator is 

not able to eliminate any potential unobserved time-varying shock variables at the individual level, 

such as the endogenous evolution of the health stock. The endogenous evolution of the health stock 

                                                 
15

 In panel datasets there have been attempts to solve the selection process due to the selected nature of the initially sick 

sample with extensions of a two-steps method, such as the one proposed by Heckman (1979) (see for example, Nijman 

and Verbeek (1992), Vella (2002) Wooldridge (1995, 2002)). However, as shown in the next section, selection seems to 

be a minor problem compared to the time dependence. 
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is important in this setting for two reasons. First, it may be correlated with the probability of 

reporting an illness in the next period and determine selection into the sample used in analysis: an 

individual whose health stock improves substantially after care in the previous period may not be 

acutely ill in the next period, meaning he will not be included in the sample. Second, it may 

influence the probability to seek care for those in the sample: receiving care and recovering from 

illness without delay might improve the health stock, thus changing the impact of illness and the 

choice of care the next period. To address this issue, I estimate equations (3) and (4) including as 

additional controls Activities of Daily Living (ADLs) such as whether respondent’s health status 

limits vigorous activities, uphill walking or bending.
16

 This additional covariates will control for 

any substantial improvement in the health stock after receiving care (in equation 3) or after a 

successful or unsuccessful visit to a particular provider (in equation 4) and will decrease any 

potential omitted variable problem that would cause bias to the resulting estimates. 

Equations (3) and (4) will be tested in tables 4 and 6 below and subject to a series of robustness 

tests. 

 

6. Results 

6.1 Seeking health care 

    The first set of results examines the probability of seeking health care at time t, conditional on the 

health status after medical consultation in the previous period. OLS and Arellano-Bond estimates 

are reported together with robust standard errors. Summary statistics of the variables used in the 

regressions can be found in table 3. 

[Insert table 4] 

    The first column of table 4 represents a baseline specification: it reports the socio-economic 

determinants of the probability to seek health care for the sample of ill individuals at time t. 

Regressors include individual characteristics, such as age, gender, education, religion and two 

binary variables indicating if the respondent is the head of the household and a child younger than 

                                                 
16

 Measures of Activities of Daily Living (ADLs) have been used in a number of previous studies as reliable proxies for 

exogenous health stock (Bound, 1991; Strauss and Thomas 1996, Gertler and Gruber, 2002).  
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12 years old. Household characteristics include household size, the main source of drinking water,
17

 

type of dwelling,
18

 dependency ratio,
19

 and a proxy for wealth, measured as the log value of 

physical assets held by the household (i.e. land, business, general equipment, livestock and 

dwellings). The explanatory variables also include a set of wave and district dummies. District 

dummies capture unobservable characteristics at the district level, such as the number and the 

quality of health facilities. To further allow for any change in unobservables at the district level and 

over time (i.e. changes in the quality of the medical facilities), I adjust my estimates with the 

interaction between wave and district dummies. Note that, among the controls, I also include a set 

of dummies for self-reported symptoms. The reason is that the choice of seeking health care may 

depend on the type of symptom suffered. Finally, I control for dummies indicating the number of 

days since the illness began. Standard errors are corrected for clustering of the residuals at the 

household level. 

    According to the linear estimate in column 1, age does not seem to influence the likelihood of 

consulting physicians for an illness episode, while there is a positive and statistically significant 

correlation between education and the dependent variable. Holding other controls at the sample 

mean, one additional year of education increases the likelihood of seeking medical care by 0.9 

percentage points. Analysing the demographic composition of the household, the coefficients on 

“household heads”, "child", "dependency ratio" and "household size" are not statistically 

significant. Focusing on household features, the value of the physical assets owned by the 

household does not affect the likelihood to seek curative health services. On the other hand, having 

access only to unsafe water, as the main source of drinking water, and living in a bad house 

significantly reduce the likelihood to consult caregivers. The first effect is substantial: ceteris 

paribus, patients having access only to unsafe water are 8 percentage points less likely to consult 

caregivers for an illness episode. Access only to unsafe water and living in a bad house may 

                                                 
17

 Safe sources of drinking water include indoor plumbing, inside standpipe, water vendor, water truck, public or private 

tap, well; unsafe sources are water from rain, river, spring, pond and lake. 
18

 The type of dwelling is described by the flooring, the roofing and the construction materials of outside walls. Bad 

dwellings are those with wall, floor and roof made by mud, bamboo tree or earth; good dwellings are those with wall, 

floor and roof made by iron, stone or cement. 
19

 The dependency ratio is equal to the total number of the elderly and kids in the household out of the household size. 
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partially capture an "income effect", suggesting that richer individuals might have a higher 

likelihood to get curative health care. The type of religion does not seem to influence the dependent 

variable. 

    Column 2 reports bivariate OLS estimates showing how the probability to look for care at time t 

is positive and statistically significant correlated with having sought care in the past. 

    In column 3, I estimate the probability of consulting caregivers for an illness episode at time t, 

conditional on the health outcome after medical consultation in the previous period. The idea 

behind the empirical model is that individuals should respond to a negative outcome from a 

previous treatment by no longer consulting caregivers and react to a positive outcome by continuing 

to seek health care in the following period. This effect is studied by including, among the 

regressors, the lagged value of the dependent variable, Careit-1, and the interaction between Careit-1 

and Sicki,t-1
After

, a dummy equal to one if i is still suffering from the same disease after consultation. 

By construction, column 3 considers the sample of ill individuals (those who declared to be ill in 

the four weeks prior to the survey) at time t and at time t-1, who can be either still sick or not during 

the survey (after consultation) at time t-1. According to OLS estimates, patients who looked for 

health care in the past and healed after consultation are more likely to seek medical care in the 

future compared to patients who did not seek care and healed by themselves (Carei,t-1 is positively 

and statistically significant), while the interaction term between Care-Sick and the coefficient on 

Sicki,t-1
After

 do not seem to affect the decision to look for health services at time t. The individual 

decision of seeking health care might depend not only on what happened to the illness of person i, 

but also what happened to the previous illnesses of all members of person i's household. To test this 

hypothesis, I include, as controls in column 3, three specific covariates: the number of other 

household members who sought health care in t-1, the number of household members who were 

still sick during the survey in t-1 and the interaction between these two variables. As expected, the 

individual propensity to look for care at time t is positively influenced by the number of other 

people in i's household who sought care in the previous period when none in the household 

remained sick after consultation (the coefficient on the number of household members who sought 
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Carei,t-1 is positive and statistically significant). On the other hand, the number of household 

members who sought care and did not heal after consultation has a negative effect on the dependent 

variable, suggesting that other household members' health outcomes influence individual behavior. 

Looking at the other explanatory variables (column 4), women are less likely to seek care for their 

illness, and the coefficient on education is not statistically significant anymore. The coefficients on 

the other controls remain equally significant and of the same order of magnitude as in column 1. In 

column 5, weighted estimates are reported to better understand the severity of any sample selection 

bias. The weights have been computed as the inverse of the fitted probabilities coming from the 

probit model showed in the Appendix table A2, where the dependent variable is equal to one for 

individuals sick for two consecutive waves. If we had no selection problem, the weighted estimates 

should be identical to the unweight ones. As shown in column 5, this seems to be the case. 

   Columns 6-8 contain the key results of this empirical section. I report Arellano and Bond 

estimates that take into account both dynamic and individual unobserved heterogeneity. By 

construction, Arellano and Bond estimates include the full sample of ill individuals at least for three 

consecutive waves. This sample consists of 1087 observations, which represents approximately 

11% of the sample of sick respondents at least once. Column 6 confirms persistence in health 

seeking behavior: those who looked for care in the past are more like to seek care again in the next 

period. The findings in column 7 show that while having sought care per se increases the likelihood 

to seek care in the following period (the coefficient on Carei,t-1  remains positive and significant), 

for patients who did not heal after a consultation the opposite is true: the interaction term between 

Care-Sick is negative and statistically significant at 1 percent level. The sign and the significance of 

these coefficients are robust to the inclusion of additional controls. More precisely, according to 

column 8, ceteris paribus, the likelihood to consult a health provider at time t increases by 23.4 

percentage points for patients who sought care and healed after consultation, compared to patients 

who did not seek care and healed by themselves. On the other hand, the propensity to seek care at 

time t is 32.9 percentage points lower for individuals who sought care but remained sick after 

consultation compared to patients who sought care and healed and the same probability is 22.7 
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percentage points lower for patients who sought care and did not heal after consultation, compared 

to patients who did not seek care and did not heal by themselves.
20

 

These results suggest a pattern of learning in the choice between receiving or not medical advice. 

As predicted by the model, individuals update their beliefs when new information about the benefits 

of medical consultation is acquired: a positive outcome after a visit ("successful care") reinforces 

individuals' beliefs on the advantages of seeking care, while patients who got a bad experience 

negatively react by stopping to seek care. Another interesting finding comes from the positive sign 

of the coefficient on Sicki,t-1
After

, showing that the likelihood to consult a health provider at time t is 

13.2 percentage points higher for patients who did not seek health services and did not heal by 

themselves compared to those who did not seek care and healed by themselves. This shows that 

people, who experience an enduring illness, update their beliefs about the returns to seeking care. 

Interestingly, once again, the coefficient on the number of household members who consulted a 

clinician positively influences the individual decision of seeking health care, suggesting a form of 

learning also at the household level.
21

 

    The change in the magnitude of the coefficient on Carei,t-1  between the OLS estimates and the 

Arellano-Bond baseline estimates deserves some comments. Arellano and Bond (1991) and Bond 

(2002) describe how, under fairly general conditions, there is an upward bias on the lagged 

dependent variable in the baseline dynamic OLS model compared to the GMM estimates, which 

captures the presence of individual specific effects. In my setting, the presence of individual effects 

emerge by comparing the magnitude of coefficient (standard error) on Carei,t-1 in the OLS estimates 

equal to 0.196 (0.019) (column 2) and in the GMM estimate equal to 0.171 (0.057) (column 6).
22

 

                                                 
20

 The magnitude of the estimated effects for patients who sought medical care and remained sick can be gauged by 

computing the change in the predicted probability when we move from a situation when consultation was effective and 

when it was not. This is equal to the sum of β₂+β₃ in equation (3): -0.461+0.132=-0.329 and to the sum of β₂+β₁ in 

equation (3): -0.461+0.234=-0.227. 
21

 To further understand the severity of the selection bias due to time varying unobserved characteristics, I also estimate 

equation (3) using unconditional probabilities on the full sample of respondents. The main coefficients (standard errors) 

of interest are very similar to the ones estimated on conditional probabilities with the Arellano-Bond model and equal 

to: Carei,t-1= 0.45(0.07)***, Carei,t-1 Sicki,t-1
After

==-0.78(0.06)***, Sicki,t-1
After

 0.25(0.03)**, 
22

 I also estimated a standard fixed effects model. As described in Arellano and Bond (1991) the coefficient on Carei,t-1 

is downward bias and equal to -0.350 (0.028)*** in the specification without controls  and equal to -0.333 (0.032)*** in 

the specification with controls. 
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    The Sargan test in columns 6-8 shows that the test for the over-identification restriction is not 

reject, providing confidence in the exogeneity of the lagged values of the dependent variable, used 

as instruments. Furthermore, for consistent estimation, the Arellano and Bond procedure requires 

the error εit to be serially uncorrelated. The test for no serial correlation in the errors at order 1 

shows that the null hypothesis (Cov(Δεit;Δεit-1)=0) is rejected with a p-value equal to 0.000, but, as 

expected, at order 2, Δεit and Δεit-2 are serially uncorrelated (p-value=0.11), suggesting consistently 

estimated results (Arellano and Bond, 1991).
23

 

[Insert table 5] 

    The main results in table 4, i.e. the positive coefficient on Carei,t-1  and the negative coefficient on 

the interaction between Care-Sick, deserve further discussions. First, it must be noted that it is not 

possible from the survey to know whether children take their own health care decisions. 

Presumably, parents are those in charge of deciding whether their sick children have to consult or 

not a health practitioner. In table 5, I separately estimate equation (3) for adults (column 1) and for 

children younger than 12 years old (column 2). The coefficients of interests remain statistically 

significant in both samples, but they present greater magnitude in the children sub-sample. 

Specifically, holding the other controls at the sample mean, the likelihood to consult a health 

provider at time t increases by 41.9 percentage points for children (or their parents) who sought 

medical care and healed after the visit (compared to those who did not receive health care and 

healed by themselves), while it decreases by approximately 18.6 percentage points for children who 

received medical care and did not heal compared to those who did not seek care and did not heal by 

themselves and by 46.6 percentage points compared to children who received health care and 

healed.
24

 The corresponding percentage points in the adult sample are equal to: 15.5, 22 and 26.2. 

                                                 
23

 In columns 6-8, the lack of adjustment for clustering of the standard errors at household level must be acknowledged. 

In the standard one-step GMM Arellano-Bond estimation it is not possible to correct estimates for arbitrary patterns of 

autocorrelation. It would be possible to adjust the residuals by using the Mata-Based implementation of an augmented 

version of Arellano and Bond, outlined in Arellano and Bover (1995) and fully developed in Blundell and Bond (1998) 

(see Roodman, 2006). However, this correction will be paid the penalty of computational difficulties in applying a more 

complicated GMM system. 
24

 The magnitude of the estimated effects is computing by summing the coefficients: -0.605+0.419=-0.186 and -

0.605+0.139=-0.466. 
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   Second, in column 3, I report Arellano-Bond estimates for the sample of household heads only. 

This would adjust the estimates for any potential within household correlation in the standard errors 

in the Arellano and Bond model. The sample of household heads represents 17.28% of the 

population (3310 observations) and 64.65% of them reported an illness episode in the four weeks 

prior to the survey. The coefficients of interest maintain the same signs and significance as in the 

full sample, providing further confidence in the main results. 

    Additionally, health care decision may depend on the symptoms suffered before any consultation 

rather than on the health outcomes. For example, one could argue that patients could suffer from 

different disease in time t and in time t-1 and decide not to seek care in t not because they received 

unsuccessful care in t-1, but simply because they are suffering from a less serious disease (e.g.: this 

reasoning would provide an alternative interpretation to the negative coefficient on the interaction 

Care-Sick). I try to rule out this competing explanation by estimating equation (3) on the sub-

sample of patients who are suffering from the same symptom in time t and t-1 (column 4). No 

significant differences are observed compared to the baseline estimates in column (8), table 4. This 

confirms that our effects are not driven by the symptoms suffered in different time periods, but by 

the health status after a consultation. 

    The main findings presented in table 4 assume that an illness reported in two waves of the survey 

represents a new episode of illness each time. However, it might be possible individuals are 

reporting the same prolonged/chronic disease in subsequent time periods. In this case, it is 

reasonable to think that patients choose an alternative provider in the next period for not cured 

health conditions. This choice as well would not be the consequence of the health outcome after 

consultation, but rather of the chronic condition suffered by the patient. To address this concern I 

exploit a question in the survey eliciting information on the length of the reported illness. A disease 

with a duration longer than six months is defined chronic. The average duration of the illnesses for 

the patients in the sample is about 357 days with a standard deviation of 1450 days. Indeed, 83 

percent of the individuals reported an illness average length of 30 days. In column 5 of table 5, I 

estimate equation (3) by restricting the sample to individuals who reported only non-chronic 
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diseases. The coefficient on the interaction term "Care-Sick" remains negative and significant, 

showing robustness of the main findings. 

    An additional robustness check is performed in column 6. As a proxy for symptoms' severity, I 

include among the controls Activities of Daily Living (ADLs). In particular, the survey assesses 

respondent’s general health conditions by asking “Does your health limit vigorous activities, like 

running, lifting heavy objects, participating in sports or doing hard labor?”, “Does your health limit 

uphill walking?”, “Does your health limit bending?”. Once again, results are robust to the inclusion 

of these additional regressors and the coefficients of interest maintain the same sign and magnitude 

as the main specification in table 4, column 8.
25

 

In column 7, I conduct a final test by estimating equation (3) on the sub-sample of individuals 

older than 5 years without formal education (36.8% of the sample). This test would document the 

existence of any learning process among low-educated populations for whom low formal utilization 

or the use of traditional healers is often interpreted as evidence of poor decision-making. Again, the 

magnitude of the coefficients of interests is extremely similar to those estimated in the baseline 

specification in table 4.
26

 

    To sum up, the results of this section seem to show an important form of learning at the extensive 

margin of health seeking behavior. Three main mechanisms emerge: patients negatively react to 

unsuccessful medical treatments by stopping to seek care, (ii) they positively reinforce beliefs about 

the benefits of medical advice after a positive experience and, finally (iii) they update their beliefs 

about the returns to seeking care for enduring and previously untreated diseases. Robustness checks 

provide further confidence in the reliability of these main findings. 

 

 

6.2 Seeking formal and informal health care 

                                                 
25

 The smaller number of observations in column 6 is due to the fact that questions on Activities of Daily Living have 

been asked only in waves 2-3-4. 
26

 Interestingly, I also investigate the differences in health seeking behavior of economically active versus inactive 

people by splitting the sample between individuals with 12-45 years (active) and those younger than 12 and older than 

45 years (inactive). Results show that the magnitude of the negative coefficient on Care-Sick is higher, in absolute 

value, for inactive individuals, suggesting that, ceteris paribus, economically inactive people have a greater propensity 

not to seek care in the following period (not displayed). 
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    I next move to analyze the probability of seeking formal health care at time t, conditional on the 

health outcome after consultation with previous caregivers at time t-1. The goal of this section is to 

infer whether the process of learning involved in the choice between seeking and not seeking care 

found before, also exists in the decision between different health care providers, conditional on 

seeking care. 

[Insert table 6] 

    Column 1 of table 6 contains the baseline linear estimates. Standard errors are corrected for 

clustering of the residuals at the household level. The sample includes patients reporting an illness 

episode at time t. I include the same controls as in tables 4-5. The dependent variable increases with 

the number of years of education and the coefficient is statistically significant at 1 percent level. In 

terms of magnitude, ceteris paribus, one additional year of education increases the likelihood to visit 

formal clinicians by 0.9 percentage points.
27

 Also the coefficient on unsafe water is negative: 

conditional on illness, ceteris paribus, having access only to unsafe water, as the main source of 

drinking water, reduces the chance to consult formal caregivers by 8 percentage points. Analyzing 

the relationship between self-reported symptoms and health seeking behavior, I find that patients 

suffering from chronic diarrhea, vomiting and fractures are more likely to consult formal health 

practitioners while reporting weakness, headache, fainting, chills and cough negatively affects the 

dependent variable (not displayed). The latter results are consistent with an explanation for which 

the likelihood of a formal visit is directly linked to the severity of the illness.
28

 

    In column 2, baseline estimates show a positive and statistically significant correlation between 

the probability to seek formal care at time t-1 and the likelihood to seek care at time t. Columns 3-5 

report OLS estimates for the probability to seek formal health care at time t, conditional on the 

health outcome of the previous consultation. The predictions behind the model are that patients 

should respond to a failure in the previous medical treatment by switching type of health care 

                                                 
27

 In line with this result, Lindelow (2005) finds that higher levels of education are associated with higher probabilities 

of seeking care in hospitals and health centers. 
28

 Similarly, Das (2001) finds that the severity of the illness is negatively correlated with the fraction of individuals 

seeking health care from unqualified practitioners (i.e.: a private doctor is half as likely to be visited for a fever as an 

unqualified practitioner). 
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provider in the next period, but react to successful treatment by continuing to seek health care from 

the same provider. The sample includes ill patients at time t and time t-1 and the omitted category is 

represented by individuals who did not seek care at time t-1. According to the estimates in column 

3, patients who consulted a formal caregiver at time t-1 and healed afterwards are more likely to 

seek formal health care in the future compared to those who did not seek care but healed (Formalit-1 

is positive and statistically significant), showing persistence in health seeking behavior when the 

medical treatment is successful. However, neither the coefficients on Informalit-1 and Sicki,t-1
After

, nor 

the interactions between Formal-Sick and Informal-Sick have a statistically significant effect on 

health care decisions. Looking at the other explanatory variables (column 4), household size is 

statistically significant with the negative expected sign. Heads of household are more likely to 

consult formal caregivers, while the dependent variable decreases for people heaving access only to 

unsafe water or living in inadequate houses. The coefficients on "unsafe water", "bad house" and 

"household size" capture a wealth effect, showing that, on average, wealthier households can afford 

better health services 

The weighted estimates reported in column 5 are very similar to the unweighted ones, suggesting 

no selection in the sample of continuously sick individuals.
29

 

    Columns 6-11 contain the key results of this empirical section. I report Arellano and Bond 

estimates on the probability of seeking formal (columns 6-8) and informal health care (columns 9-

11) at time t, taking into account time dependence and individual unobserved heterogeneity. The 

actual sample considers patients ill for three consecutive periods. According to the specification 

with controls (columns 8), ceteris paribus, the likelihood to look for formal clinicians at time t 

increases by 21.3 percentage points if the patient had a successful formal care in the past compared 

to those who did not seek care but healed by themselves (Formali,t-1 is positive and statistically 

significant), confirming OLS estimates. 

                                                 
29

 I also estimated a standard fixed effects model. As described in Arellano and Bond (1991) the coefficient on 

Formali,t-1 is downward bias and equal to -0.366 (0.029)*** in the specification without controls  and equal to -0.311 

(0.033)*** in the specification with controls. 
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On the other hand, the same probability decreases for individuals receiving unsuccessful formal 

care (patients who went to a formal clinician in time t-1 and remained sick): more precisely, it 

decreases by 22.5 percentage points compared to those who did not seek care and did not heal by 

themselves and by 31.9 percentage points compared to those who had a successful formal care.
30

 

These findings show that a successful treatment in the past increases the chance to re-visit the 

same health institution in the next period, but unsuccessful treatments provide an incentive to 

switch to another type of clinician. Patients learn to return to any practitioners who cured them of an 

illness and to switch when they are not cured. Turning to the analysis of the coefficients, I find that 

patients who chose informal health care at time t-1 and healed afterwards are 11.9 percentage points 

more likely to seek formal care instead of opting for no care in the next period, compared to 

individuals who did not seek care but healed (Informalit-1 is positive and statistically significant). By 

looking at the negative coefficient on the interaction between Informal-Sick, it emerges that 

individuals who received informal health care in the past and did not recover are 0.2 percentage 

points less likely to seek formal physicians in the future, compared to those who did not seek care 

and did not heal by themselves.
31

 On the other hand, individuals who received informal health care 

and did not heal are 0.3 percentage points more likely to seek formal physicians, compared to those 

who had successful informal treatments.
32

 Once again, results show evidence of switching across 

health sector, when the treatment received was unsuccessful. Finally, in column 8, the dependent 

variable is also positively correlated with Sicki,t-1
After

: holding other controls at the sample mean, the 

probability of seeking formal care increases by 11.5 percentage points for patients who did not 

receive care in t-1 and did not heal compared to patients who did not seek care but healed by 

themselves. This means that a form of learning also exists for individuals who originally decided 

                                                 
30

 The magnitude of the estimated effects can be gauged by computing the change in predicted probabilities for patients 

who healed and those who remained sick, when we move from "formal" to "non-formal" health care. The estimate of 

22.5 percentage points given in the text is computed by studying the effect of going formal and being sick compared to 

those who did not seek health care and did not heal. This is the sum of the coefficients β₁+β₂ in equation (4): 0.213-

0.438=-0.225. The estimate of 32.3 percentage points is obtained by studying the effect of going formal and being sick 

compared to patients going formal and healed. This is the sum of β₂+β₅=-0.438+0.119=-0.319. 
31

 The estimate of 0.2 percentage points given in the text is obtained by summing up the coefficients β₃+β₄ in equation 

(4): 0.119-0.121=-0.002. 
32

 The estimate of 0.3 percentage points is computed by summing the coefficients β₄+β₅ in equation (4):  

0.129+0.132=0.003. 
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not to seek care for an illness episode. The other controls maintain the same sign and magnitude as 

the specification in column 7. 

    Columns 9-11 show Arellano and Bond estimates for the likelihood of consulting informal 

physicians at time t, keeping "no care" as the omitted category. In line with previous results, while 

the coefficient on Informalit-1 is positive and statistically significant, the interaction term Informal- 

Sick is negatively correlated with the dependent variable. According to column 11, holding other 

controls at the sample mean, patients who sought informal care and healed afterwards are 23.5 

percentage points more likely to visit again informal practitioners compared to patients who did not 

seek care and healed by themselves, while the same probability decreases by 16.5 percentage points 

for those receiving unsuccessful informal care, compared to individuals who did not receive care 

and did not heal; and by 37.7 compared to patients who sought care and healed.
33

 

These findings still underline that people react to bad health outcomes by switching health 

provider. By looking at the behavior of patients who sought formal care in the past, I find that the 

chance of consulting informal physicians at time t increases by 3.9 percentage points for individuals 

who sought formal care and healed afterwards, compared to those who did not seek care and healed 

(Formalit-1 is positive and statistically significant). On the other hand, the dependent variable 

slightly decreases for patients who received unsuccessful formal care (Formal-Sick is negative and 

statistically significant). More precisely, it decreases by 0.3 percentage points, for those who had 

formal care but did not recover compared to those who did not seek care and did not heal and by 1.9 

percentage points for those who had unsuccessful formal care compared to those who instead healed 

after formal care.
34

 As before these latter results might be interpreted as a sign that when a treatment 

does not work (formal or informal), patients lose confidence in the health system and might decide 

to stop seeking care. As in column 8, the dependent variable is positively correlated with Sicki,t-1
After

, 

                                                 
33

 The estimate of 16.5 percentage points given in the text is obtained by summing up the coefficients β₃+β₄ in equation 

(4): 0.235-0.400=-0.165 and the estimate of 37.7 is computed by summing up 0.023-0.400=-0.377. 
34

 The estimate of 0.3 percentage points given in the text is obtained by summing up the coefficients: 0.039-0.042=-

0.003, while the estimate of 1.9 percentage points is computed by summing up the coefficients  -0.042+0.023=-0.019. 
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suggesting that individuals who did not receive treatment in the past and did not heal are more 

likely to seek informal care in the next period.
35

  

The Sargan test in columns 6-11 shows that the test for the over-identification restriction is not 

reject, providing confidence in the exogeneity of the lagged values of the dependent variable, used 

as instruments. Furthermore, the test for no serial correlation in the errors at order 1 shows that the 

null hypothesis is rejected with a p-value equal to 0.000, but Δεit and Δεit-2 are serially uncorrelated 

at order 2 (p-value=0.131), suggesting consistently estimated results (Arellano and Bond, 1991). 

    To gain additional insight on the interpretation of the just identified effects, I compare the 

magnitude of the coefficients in columns 8 and 11. Patients who got successful informal health care 

display a slightly higher degree of persistence compared to those receiving successful formal health 

care but they react more strongly to unsuccessful informal treatments compared to unsuccessful 

formal ones.
36

 A potential explanation for these results might suggest that "informal" patients 

display a higher faithful in the informal sector only when it works and immediately react when it is 

unsuccessful. Another interesting finding emerges: patients who had unsuccessful informal care are 

more likely to consult formal practitioners rather than stopping seeking care, while those who 

received unsuccessful formal care tend to cease seeking care rather than choosing informal health 

care.
37

 This finding seems to suggest an order of preferences from the informal to the formal health 

sector, until the decision to stop seeking health care for an illness episode. 

[Insert table 7] 

    Robustness tests to validate the main results presented in table 6 are reported in table 7. To 

disentangle the health seeking behavior of parents from those of their children, I separately estimate 

                                                 
35

 To understand the severity of the selection bias due to time variant unobserved characteristics, I also estimate 

equation (4) using unconditional probabilities on the full sample of respondents. The main coefficients (standard errors) 

of interest are very similar to the ones estimated on conditional probabilities with the Arellano-Bond model and equal 

to: Formalit-1 =0.22(0.05)***, Formalit-1  Sicki,t-1
After

=-0.57(0.05)**, Sicki,t-1
After

 =0.14 (0.02)***, and to Informalit-1 = 

0.40(0.08)***, Informalit-1  Sicki,t-1
After

 =-0.72(0.098)**, Sicki,t-1
After

 =0.03 (0.01)*** when using Informalit  as 

dependent variable. 
36

 In this exercise, I first compare Formalit-1 in column 8 - equal to 0.213 - and Informalit-1 in column 11 - equal to 0.235 

- to check the persistence. I next compare the coefficients on unsuccessful formal care equal to -0.319 in column 6 

versus the coefficient on unsuccessful informal care equal to -0.377 in column 8.  
37

 Specifically, as outlined earlier, the probability to seek formal care increases by 2.3 percentage points for individuals 

who received informal health care and did not heal, while patients who sought formal care and did not recover are 0.3 

percentage points less likely to consult informal practitioners. 
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equation (4) for adults and children younger than 12 years old. In the children sub-sample, the 

coefficients on Formalit-1  and Informalit-1  remain positively associated with the probability of 

looking for formal care but increase in magnitude. This is consistent with the explanation that 

parents, taking care of their kids, are more responsive to effective treatments. 

    A further check is performed in columns 5 and 6, where the sample of household heads is 

considered. As stated earlier, this would adjust the estimates for any potential within household 

correlation in the standard errors in the Arellano and Bond model. It is encouraging to observe that 

the interaction terms between "Formal" and "Sick" (column 5) and between "Informal" and "Sick" 

(column 6) are still negative and statistically significant. 

    In columns 7-8, I exploit one more piece of information available on individuals' diseases to gain 

some insight on the interpretation of the "learning effect". The sample is restricted to patients who 

suffered from the same symptom at time t and t-1. Indeed, as pointed out by Mwabu (1986), the 

individual’s choice among different caregivers' options depends on the seriousness of symptoms she 

is suffering from and therefore, it may occur that the reason for switching clinicians is due to 

different diseases at time t and t-1. The estimates show that the effects of the coefficient on 

Formali,t-1 in column 7 (Informali,t-1, in column 8) and of the interaction term Formal-Sick 

(Informal-Sick) on the dependent variable remain equally significant and of the same order of 

magnitude as in table 6. This suggests that the choice between different caregivers is not driven by 

the symptoms suffered in different point in time, still confirming the relevant role of health 

outcomes in the decision between alternative sources of health provision. 

    Columns 9-10 report estimates for the sample of respondents suffering from non-chronic diseases 

only (i.e. for which the duration on the illness is shorter than six months). Once again, the health 

outcomes after consultation play a crucial role in the decision to seek formal or informal care in the 

next period. 

    Another interesting test for the robustness of my explanation is done in columns 11-12, where I 

control for respondent’s general health status using Activities of Daily Living (ADLs). If health 

seeking choices were only driven by respondent’s health stock, the coefficients on the Formal-Sick 
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and Informal-Sick interactions would have lost their statistical power. Columns 11-12 show that 

they don't.  

In columns 13-14, I show that results do not change among the subsample of individuals with no 

formal education. 

    Another potential and related concern regards the fact that the health outcome might not be a 

direct consequence of the first practitioner consulted since a sick individual could have visited a 

second provider during the course of her illness. I exploit a question in the KHDS which allows me 

to verify whether patients looked for health care in more than one establishment for the same 

disease. More than 90 percent of respondents claimed not to have visited other caregivers for the 

same illness in the interim period of four weeks. It is plausible to think that they may not have 

sufficient resources to visit a second practitioner if there is a failure to cure in the first instance. This 

leads to some confidence that the health outcome we are considering is related to the first treatment 

received. 

    Finally, recovery during an illness episode could depend not only on the type of facility one 

visits, but also on the type of treatment one receives. People who go to the hospital might get a 

prescription for antibiotics or antimalarial drugs, but be unable to purchase the drugs. In such a 

case, the fact that they are still sick after the illness might not lead them to infer much about the 

quality of the care they received at the facility. Hence, we should expect that those who have more 

information about the quality, because they could take the recommended treatment, are more 

reactive. While the KDHS does not indicate whether medicines were prescribed and whether the 

patient took them, it elicits information on the total amount of drugs expenditures. As further check, 

I use the total amount of drugs expenditures as a proxy describing whether the patients took the 

medicine.
38

 I run equation (4) by splitting the sample between individuals who spent money for 

medicine and those who did not (not displayed). As expected, the effect of having successful formal 

care in the past on the probability to look formal health care in the future is stronger for individuals 

                                                 
38

 I implicitly assume that patients who spent money to buy the medicines actually took them; however among those 

who did not spend money, there could be someone who got the medicines for free. 
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with positive expenditures, suggesting that those who have more information about provider's 

quality (because they could take the recommended treatment) are more responsive.
39

 

    Overall, the results presented in this section capture two main effects: persistence in health 

seeking behavior - patients continue to consult the same health provider if she is able to cure the 

disease - and learning - patients who had a negative experience have an incentive to try out other 

sources of health provision -. In line with the theoretical model, patients infer caregiver's quality by 

looking at the health outcome after a medical consultation and they update their beliefs. This 

updating of beliefs will be translated into the choice of a different health provider in the next period. 

However, although results suggest that patients make rational health care choices, this does not 

necessarily imply that their behavior is welfare/health improving. Whether a person feels cured 

could not always be correlated with the actual clinical quality of care. 

 

7 Interpretation: quality assessment of health facilities 

My results so far indicate that individuals are more likely to return to health providers with 

whom they had experienced a previous history of cures. A potential interpretation for these findings 

is that patients learn about the quality of the clinician by observing their health status after the 

medical consultation. In this section, I try to validate this interpretation by studying the correlation 

between self-reported outcomes after a medical consultation and objective measures of health 

facilities’ quality.  

The Kagera Health Development Survey indeed includes a health facility questionnaire 

conducted with the medical person in charge of the closest health facility to each community.
40

 The 

questionnaire elicits information on a wide range of measures of facility’s quality such as, the 

                                                 
39

 Specifically, patients who had successful formal care are more likely to seek formal treatment again when they have 

positive expenditure (the coefficient on Formalit-1 is statistically significant and equal to 0.44 for patients who spent 

money for drugs and equal to 0.42 for those who did not); patients who got unsuccessful formal care and positive 

expenditures are 33 percentage points more likely to seek care again, while those receiving unsuccessful care and zero 

expenditures are 24 percentage points less likely to consult formal clinicians in the future. 
 
40

 In the first wave, the interviewers visited only the nearest health facility to each cluster; from the second wave 

onwards, they visited all nearby health facilities used by the households in the cluster. However, for the purpose of the 

paper, I will only consider the closest health facility to each cluster in each wave. 
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number of functioning equipment, the number of qualified staff and the type of services offered (i.e. 

immunization, surgery, etc.).  

[Insert table 8] 

Descriptive statistics on the quality of the health facilities part of the study are reported in table 

8. For each wave, we have data for 42, 44, 46, 48 health facilities, respectively. Almost 73 percent 

of the health facilities in the sample are dispensaries, 19 percent are health centers, 6.1 percent are 

designed district hospitals, 1.1 percent are hospitals and 0.6 percent are village health posts. 69 

percent of the facilities are owned by the government while the rest is private or owned by missions. 

To proxy the quality of health care received by the patients, I exploit some indicators capturing the 

quality of the physical infrastructure, the number of qualified staff and the stock of medical 

supplies, such as antibiotics (Collier, Dercon, Mackinnon 2003).  There is wide variety in quality 

across facilities. As expected, hospitals generally have better quality: they all report to have 

electricity, a refrigerator, a sterilizer for syringes, public water, an operating room and a laboratory 

test. When we look at the number of qualified personnel, we note that the average number of 

doctors among all the health facilities in the sample is very low and equal to 0.1, with a peak of 3 

doctors in dispensaries and hospitals.  In the last column of table 8 we look at the number of 

antibiotics in stock in each clinic.
41

 This will be an important indicator capturing the supply of 

material inputs. 3.7 is the average number of different types of antibiotics in stock in the health 

facilities in the sample. 

[Insert table 9] 

By assuming that patients visit the closest health facility, I next test the correlation between 

objective measures of health facilities’ quality – elicited through the health facility questionnaire - 

and self-reported outcomes – elicited through the individual survey. OLS estimates in table 9 show 

that individuals who live closer to a relatively high-quality health facility have a higher probability 

of recovery (the coefficients on the number of functioning equipment, on the indicator for at least 

one doctor in the facility and on the number of antibiotics in stock are all positive). In particular, 

                                                 
41

 The list of antibiotics reported in the questionnaire includes Metronidazole, Tetracycline, Benzyl Penicillin, Procaine 

penicillin, Penicillin – V, Tetracycline.  
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those living closers to a facility with a higher number of functioning equipment and antibiotics in 

stock are respectively 1.6 and 1 percentage points more likely to recovery after an illness. 

Given this positive and statistically significant correlation between self-reported outcomes after a 

visit and facility’s quality we are now able to provide a more rigorous interpretation of the Arellano 

and Bond estimates showed in the previous section. Patients who recovered after an illness episode 

do learn about the quality of the health facility visited and they tend to gravitate towards the 

facilities that are indeed of higher quality. 

 

8 Concluding remarks 

    This paper suggests that the health outcome of a medical consultation, namely healed versus sick, 

plays a crucial role in the choice between different clinicians in the following periods. This result 

has relevant implications for the pattern of health seeking behavior over time, hence directly for 

households and individuals health status. 

    Although previous economic research on health care choices shows how objective measures of 

quality (i.e. number of assigned personnel, availability of electricity, quality of medical personnel) 

may influence care seeking behavior, relatively little attention has been paid to the role played by 

more subjective measures (i.e. health outcomes) in shifting individual preferences towards a 

particular type of medical provider. Because there are no formal sources of information about health 

care quality, the health outcome after a medical consultation is the only information available to 

patients and it is consequently crucial in shaping their health seeking choices. Previous health 

experiences are likely to generate useful information about health care quality and are relevant to 

update individuals' beliefs about the physicians previously consulted. 

    Controlling for types of symptoms and individual unobserved heterogeneity, the paper suggests 

that previous health outcomes strongly influence the individual decision between seeking or not 

seeking care and between formal and informal health care during an illness episode. I empirically 

show that the probability to consult a health provider for an illness episode increases for patients 

who already sought care in the past and healed afterwards, while it decreases for patients who 



65 

 

sought care in the past but remained sick after consultation. I also find that individuals who received 

a successful formal (informal) care - those who healed after formal care - are more likely to seek 

formal health care in the future, while patients who had unsuccessful formal (informal) care - those 

who did not heal after formal care - have a higher chance to switch away from the formal (informal) 

health sector. By further showing a significant correlation between self-reported outcomes and 

objective indicators of health facilities’ quality available to the patients, these findings seem to 

suggest the existence of Bayesian learning in health seeking behavior, where past experience helps 

individuals to take a more rational health seeking decision.  
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Tables 
 
 
 
Table 1: Share of ill individuals choosing among different health care providers (%) 

                    

 Total  By gender By age 

Place   Male  Female  0-2  3-5 6-15 16-30  31-45  >45  

Panel A           

Care 31.7 33.2 30.4 40.5 27.2 28.8 32.3 32.3 32 

No care 68.3 66.8 69.6 59.5 72.8 71.2 67.7 67.7 68.0 

Obs. 8776 4112 4654 991 828 2408 1951 988 1610 

Panel B           

Informal care 13.3 14.1 12.6 11.9 13.8 11.4 13.3 14.7 15.8 

Pharmacy 1.26 1.2 1.3 1 0.4 1.3 1.0 2.5 1.4 

Traditional 6.72 7.7 5.7 6.7 8.0 4.8 6.4 7.8 8.6 

Own home 4.31 4.4 4.2 3.5 4.4 3.9 4.8 3.5 5.5 

Other 1.01 0.7 1.3 0.7 0.9 1.4 1.3 0.9 0.4 

Obs. 370 192 178 48 31 79 84 47 81 

Formal Care 86.7 85.9 87.4 88.0 86.2 88.6 86.7 85.3 84.2 

Hospital 25.2 22.9 27.4 23.2 19.6 21.9 28.6 29.8 26.6 

Health Center 10.4 11.1 9.7 12.5 7.6 10.4 9.4 11.6 10.6 

Dispensary 50 51.1 49 49.4 57.8 55.2 48.5 43.0 46.5 

Clinic 1.1 0.8 1.3 3.0 1.3 1.2 0.2 0.9 0.6 

Obs. 2412 1176 1236 353 194 615 545 272 433 

Source: author's calculation on the KHDS. 
      

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
Table 2: Share of ill individuals switching between care/no care and formal/informal/no care 
from Time t-1 to Time t (%) 

 

            

Time t Time t-1 

Panel A          

 Care No Care 

Care 41.17 21.6 

No Care 58.83 78.4 

Obs.  1132 2140 

Panel B       
 Formal Informal No Care 

Formal 41.43 20.39 18.73 

Informal 2.4 3.28 2.87 

No Care 56.12 76.32 78.4 

Obs.  980 152 2140 

Notes: Sample of ill patients for two consecutive waves. Source: author's 
calculation on the KHDS. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
Table 3: Summary Statistics  

        

Variable Obs Mean Std. Dev. 

Dependent variables 

Carei,t 3270 0.28 0.45 

Formali,t 3270 0.29 0.45 

Informali,t 3270 0.02 0.16 
Independent variables 

Carei,t-1 3270 0.28 0.45 
Formali,t-1   3270 0.44 0.43 
Informali,t-1 3270 0.03 0.16 
SickAfter

i,t-1 3270 0.42 0.49 
Caret-1*SickAfter

i,t-1 3270 0.14 0.35 
Formalt-1* Sicki,t-1

After 3270 0.13 0.34 
Informalt-1*Sicki,t-1

After 3270 0.02 0.14 

N. hh members Carei,t-1  3270 1.28 1.50 

N. hh members Carei,t-1 * N. hh members SickAfter
i,t-1 3270 3.14 6.50 

N. hh members SickAfter
i,t-1 3270 1.79 1.51 

N. hh members Formali,t-1  3270 1.16 1.52 
N. hh members Formali,t-1 *N. hh members  SickAfter

i,t-1 3270 2.91 6.40 

N. hh members Informali,t-1  3270 0.11 10.4 

N. hh members Informali,t-1 * N. hh members  SickAfter
i,t-1 3270 0.22 0.77 

Age 3270 25.4 22.6 

Age sq. 3270 1162 1692 

Female 3270 0.53 0.49 

Education 3270 2.59 2.98 

HH head 3270 0.23 0.42 

Physical stock (ln) 3270 13.0 1.56 

Unsafe water (a) 3270 0.80 0.39 

Bad house (b) 3270 0.29 0.45 

HH size 3270 8.00 4.10 

Dependency ratio (c) 3270 0.49 0.20 

Child (<12) 3270 0.37 0.48 

Catholic 3270 0.59 0.49 

Days of illness 3270 11.3 17.5 

Health limits vigorous activities 1844 0.16 0.36 

Health limits walking 1844 0.07 0.26 

Health limits bending 1844 0.09 0.29 

Notes: Sample of ill patients for two consecutive waves. Formal health care includes hospitals, health 
centers, clinics and dispensaries and the informal ones include pharmacies, traditional practitioners, 
patients' home and other (shops or private laboratories). (a) Safe source of drinking water includes: indoor 
plumbing, inside standpipe, water vendor, water truck, neighboring household, public and private tap, 
well; unsafe source of drinking water includes water from rain, river, spring, pond and lake. (b) The type 
of dwelling is described by the flooring, the roofing and the construction material of outside walls. Bad 
dwelling are those with wall, floor and roof made by mud, bamboo tree or earth; good dwelling are those 
with wall, floor and roof made by iron, stone or cement. (c) The dependency ratio is equal to the number 
of the elderly and kids in the household out of the total number of household members. The smaller 
number of observations on health limits vigorous activities, walking and bending is due to the fact that 
these questions have been asked only in waves 2-3-4. 

 
 
 



 

 

 
Table 4:  Seeking health care, conditional on previous health outcome 

         

Dependent variable=1 if consulted caregiver at time t  (Caret)      

 OLS Arellano-Bond 

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

Caret-1  0.196 0.125 0.099 0.102 0.171 0.361 0.234 

  (0.019)*** (0.019)*** (0.019)*** (0.021)*** (0.057)*** (0.068)*** (0.056)*** 

Caret-1*SickAfter
t-1   -0.034 -0.030 -0.057  -0.548 -0.461 

   (0.029) (0.028) (0.030)*  (0.068)*** (0.057)*** 

SickAfter
t-1   0.025 0.011 0.018  0.187 0.132 

   (0.014)* (0.014) (0.016)  (0.034)*** (0.031)*** 

No. HH members Caret-1   0.184 0.195 0.176  0.243 0.218 

  (0.023)*** (0.017)*** (0.021)***  (0.026)*** (0.022)*** 

No HH members Caret-1 * No. HH 
members SickAfter

t-1 
  -0.017 -0.018 -0.015  -0.024 -0.021 

  (0.005)*** (0.003)*** (0.004)***  (0.005)*** (0.004)*** 

No. HH members SickAfter
t-1   0.018 0.007 0.004  0.007 0.009 

  (0.006)*** (0.005) (0.006)  (0.011) (0.010) 

Age -0.002   0.000 0.001   -0.011 

 (0.001)   (0.002) (0.001)   (0.027) 

Age sq. (a) 0.021   -0.031 -0.030   0.026 

 (0.011)   (0.011) (0.010)   (0.001) 

Female -0.014   -0.033 -0.020   -- 

 (0.011)   (0.013)** (0.015)   -- 

Education 0.009   0.003 0.004   0.003 

 (0.003)***   (0.003) (0.004)   (0.020) 

Head of hh 0.025   0.046 0.036   0.157 

 (0.018)   (0.022)** (0.025)   (0.210) 

Physical stock (ln) -0.000   0.005 0.004   0.007 

 (0.006)   (0.004) (0.005)   (0.017) 

Unsafe water -0.080   -0.027 -0.031   -0.006 

 (0.022)***   (0.020) (0.020)   (0.051) 

Bad house -0.029   -0.048 -0.041   0.001 

 (0.017)*   (0.014)*** (0.016)**   (0.064) 

HH size 0.001   -0.019 -0.019   -0.002 

 (0.002)   (0.002)*** (0.002)***   (0.010) 

Dependency ratio 0.025   -0.014 -0.048   -0.002 

 (0.035)   (0.030) (0.033)   (0.105) 

Child (<12) 0.022   0.024 0.026   -0.000 

 (0.022)   (0.029) (0.035)   (0.126) 

Catholic 0.008   -0.013 -0.024   0.000 

 (0.016)   (0.013) (0.014)*   (0.077) 

Wave and Symptoms dummies (b) yes no no yes yes no no yes 

District dummies yes no no yes yes no no yes 

Wave*District dummies yes no no yes yes no no yes 

Dummies for days of illness yes no no yes yes no no yes 

Observations 8703 3270 3270 3253 3253 1087 1086 1082 

R-squared 0.15 0.04 0.31 0.40 0.39 -- -- -- 

Sargan test (p-value) -- -- -- -- -- 0.46 0.22 0.13 

Notes:  Linear estimates are reported. Constant not displayed. * denotes significance at the 10 percent level; ** at the 5 percent level; ***  at 1 percent level. 
Robust standard errors in parenthesis. Column 1 includes the sample of ill patients in t and columns 2-5 consider the sample of ill patients for two 
consecutive waves; in column 5 estimates are weighted for inverse probability weights; in the OLS estimates standard errors are adjusted for clustering of 
the residuals at the household level. Columns 6-8 report Arellano and Bond estimates where the actual sample includes individuals sick at least for three 
consecutive waves. (a) Coefficient and standard errors multiplied by 1000. (b) The symptom dummies include: acute diarrhea, chronic diarrhea, weight lost, 
acute fever, recurrent fever, skin rush, weakness, severe headache, fainting, chills, vomiting, cough, productive cough, coughing blood, urine pain, genital 
sores, abdominal pain, sore throat, difficult breathing, fracture, burn, wound, child birth. 



 

 

 
 
Table 5: Seeking health care, conditional on previous health outcome. Robustness checks  

                

Dependent Variable=1 if consulted caregiver at time t (Caret) 

 

Arellano-Bond 

 Age>=12 Age<12 Household 
head 

Same sympt. 
in t and t-1 

Non-chronic Full sample No formal 
education 

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

Caret-1 0.155 0.419 0.210 0.323 0.094 0.177 0.235 

 

(0.067)** (0.096)*** (0.132) (0.125)*** (0.098) (0.081)** (0.055)*** 

Caret-1*SickAfter
t-1 -0.375 -0.605 -0.441 -0.490 -0.308 -0.384 -0.450 

 

(0.068)*** (0.096)*** (0.143)*** (0.128)*** (0.103)*** (0.079)*** (0.056)*** 

SickAfter
t-1 0.113 0.139 0.201 0.084 0.077 0.109 0.131 

 

(0.037)*** (0.054)*** (0.068)*** (0.063) (0.046)* (0.040)*** (0.030)*** 

N. hh members Caret-1  
0.241 0.192 0.233 0.163 0.207 -0.023 0.217 

(0.023)*** (0.030)*** (0.037)*** (0.031)*** (0.032)*** (0.005)*** (0.022)*** 

N. hh members Caret-1 * N. hh 
members SickAfter

t-1 

-0.023 -0.019 -0.024 -0.016 -0.018 0.237 -0.021 
(0.005)*** (0.006)*** (0.010)** (0.007)** (0.009)** (0.027)*** (0.004)*** 

N. hh members SickAfter
t-1 0.005 0.010 0.017 0.019 -0.046 0.007 0.007 

(0.013) (0.017) (0.018) (0.022) (0.018)** (0.014) (0.010) 

Limited vigorous activities      0.116  

 
     (0.058)** 

Limited walking      -0.082  

 
     (0.072)  

Limited bending      -0.015  
            (0.068)   

Controls(a) yes yes yes yes yes yes yes 

Wave and symptoms dummies(b) yes yes yes yes yes yes yes 

District dummies yes yes yes yes yes yes yes 

Wave*District dummies yes yes yes yes yes yes yes 

Dummies for days of illness yes yes yes yes yes yes yes 

Observations 733 349 293 244 1062 625 286 

Notes:  * denotes significance at the 10 percent level; ** at the 5 percent level; *** at 1 percent level. Robust standard errors in parenthesis. Arellano 
and Bond estimates include the full sample of patients sick for at least three consecutive waves. (a) Controls include age, age sq., female, education, 
household head (except in column 3), physical stock (ln), bad water, bad house, household size, dependency ratio, catholic. (b) The symptoms 
dummies include: acute diarrhea, chronic diarrhea, weight lost, acute fever, recurrent fever, skin rush, weakness, severe headache, fainting, chills, 
vomiting, cough, productive cough, coughing blood, urine pain, genital sores, abdominal pain, sore throat, difficult breathing, fracture, burn, wound, 
child birth. 

 
 



 

 

 
Table 6: Seeking formal and informal health care, conditional on previous health outcome 

 OLS Arellano-Bond 

 Formalt Formalt Informalt 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

Formal t-1  0.226 0.124 0.151 0.144 0.134 0.302 0.213  0.045 0.039 
  (0.019)*** (0.019)*** (0.022)*** (0.023)*** (0.061)** (0.067)*** (0.057)***  (0.014)*** (0.013)*** 
Formal*SickAfter

t-1   -0.016 -0.011 -0.036   -0.493 -0.438  -0.045 -0.042 
   (0.031) (0.034) (0.036)   (0.066)*** (0.057)***  (0.017)*** (0.018)** 
Informal t-1   0.038 0.055 0.060   0.134 0.119 0.025 0.261 0.235 
   (0.037) (0.048) (0.053)   (0.074)* (0.066)* (0.025) (0.065)*** (0.057)*** 
Informal*SickAfter

t-1   -0.000 -0.046 -0.077   -0.102 -0.121  -0.437 -0.400 
   (0.053) (0.065) (0.069)   (0.099) (0.094)  (0.096)*** (0.089)*** 
SickAfter

t-1   0.019 0.014 0.017   0.153 0.115  0.029 0.023 
   (0.014) (0.016) (0.018)   (0.030)*** (0.028)***  (0.012)** (0.012)* 
N. hh members Formalt-1    0.206 0.108 0.104   0.263 0.244    

  (0.019)*** (0.011)*** (0.011)***   (0.019)*** (0.018)***    
N. hh members Formalt-1 * N.  hh members SickAfter

t-1   -0.021 -0.009 -0.008   -0.028 -0.025    
  (0.003)*** (0.003)*** (0.002)***   (0.004)*** (0.004)***    

N. hh members Informalt-1            0.196 0.195 
          (0.049)*** (0.044)*** 

N. hh members Informalt-1 * N. hh members SickAfter
t-1           0.002 0.006 

          (0.020) (0.019) 
N. hh members SickAfter

t-1   -0.012 -0.008 -0.011   0.013 0.016  -0.003 -0.004 
  (0.004)*** (0.006) (0.006)*   (0.009) (0.009)*  (0.003) (0.003) 

Education 0.009   0.005 0.006    -0.003   0.007 
 (0.003)***   (0.003) (0.004)    (0.019)   (0.007) 
Head of hh 0.019   0.046 0.038    0.233   -0.069 
 (0.017)   (0.024)* (0.027)    (0.176)   (0.062) 
Unsafe water -0.080   -0.055 -0.058    0.034   -0.020 
 (0.021)***   (0.020)*** (0.021)***    (0.050)   (0.016) 
Bad house  -0.027   -0.040 -0.031    -0.006   0.023 
 (0.018)   (0.017)** (0.019)*    (0.059)   (0.022) 
HH size 0.001   -0.008 -0.007    -0.006   0.001 
  (0.002)     (0.002)*** (0.002)***     (0.010)     (0.004) 

Controls (a) no no no yes yes no no yes no no yes 
Wave, districts, Symptoms dummies; Wave*District dummies (b) yes no no yes yes no no yes no no yes 
Dummies for days of illness yes no no yes yes no no yes no no yes 
Observations 8704 3270 3270 3253 3253 1087 1086 1086 1087 1086 1086 
R-squared  0.13 0.06 0.35 0.42 0.43    ---    ---    ---    ---    ---    --- 
Sargan Test p-value    --    --    --    --    -- 0.34 0.3 0.15 0.21 0.2 0.15 

Notes:  Linear estimates are reported. Constant not displayed. * denotes significance at the 10 percent level; ** at the 5 percent level; ***  at 1 percent level. Robust standard errors in parenthesis. Columns 1-5 report OLS 
estimates of the equation in levels and standard errors are adjusted for clustering of the residuals at the household level. In column 5, estimates are weighted for inverse probability weights. Column 1 includes the sample of 
patients ill in t; columns 2-4 include the sample of patients ill in t and in t-1; Columns 6-11 report Arellano Bond estimates where the effective sample includes individuals ill at least for three consecutive waves. (a) Controls as 
specified in the notes in table 5.  (b) Symptoms dummies as specified in the notes in table 5. 

 



 

 

 
Table 7: Seeking formal and informal health care, conditional on previous health outcome. Robustness checks 

                              

 
Arellano-Bond 

 Age>=12 Age<12 Household Heads Same sympt. in t and t-1 Non-chronic disease Full sample No formal edu 
Dependent Variable = Formalt Informalt Formalt Informalt Formalt Informalt Formalt Informalt Formalt Informalt Formalt Informalt Formalt Informalt 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 

Formal t-1 0.169 0.033 0.326 0.061 0.246 -0.006 0.391 0.036 0.242 0.044 0.176 0.028 0.028 0.078 

 (0.074)** (0.014)** (0.093)*** (0.026)** (0.146)* (0.029) (0.149)*** (0.026) (0.060)*** (0.014)*** (0.086)** (0.018) (0.094) (0.030)*** 
Formal*SickAfter

t-1 -0.368 -0.064 -0.594 -0.028 -0.445 -0.004 -0.587 -0.023 -0.456 -0.043 -0.394 -0.053 -0.210 -0.101 

 (0.073)*** (0.021)*** (0.095)*** (0.031) (0.140)*** (0.041) (0.133)*** (0.024) (0.060)*** (0.018)** (0.082)*** (0.024)** (0.105)** (0.035)*** 
Informal*SickAfter

t-1 0.111 0.314 0.098 0.103 0.089 0.542 0.288 0.199 0.133 0.264 0.040 -0.437 -0.036 -0.393 

 (0.069) (0.081)*** -0.144 (0.060)* (0.108) (0.276)** (0.147)** (0.121)* (0.070)* (0.061)*** (0.111) (0.115)*** (0.152) (0.132)*** 
Informal t-1 -0.032 -0.500 -0.274 -0.195 -0.015 -0.689 -0.271 -0.286 -0.102 -0.451 0.079 0.283 -0.029 0.230 

 (0.109) (0.114)*** (0.165)* (0.106)* (0.161) (0.291)** (0.211) (0.167)* (0.097) (0.093)*** (0.069) (0.084)*** (0.129) (0.107)** 
SickAfter

t-1 0.112 0.042 0.171 -0.007 0.157 0.023 0.187 0.000 0.136 0.027 0.083 0.039 0.037 0.047 

 (0.035)*** (0.014)*** (0.041)*** (0.019) (0.066)** (0.028) (0.061)*** (0.019) (0.028)*** (0.011)** (0.038)** (0.016)** (0.043) (0.015)*** 
No. hh Formalt-1  0.266 

 
0.247 

 
0.261 

 
0.233 

 
0.252 

 
0.238 

 
0.267 

 (0.025)*** 
 

(0.029)*** 
 

(0.039)*** 
 

(0.036)*** 
 

(0.019)*** 
 

(0.026)*** 
 

(0.031)*** 
 No. hh Formalt-1 * No. hh 

SickAfter
t-1 

-0.026 
 

-0.027 
 

-0.025 
 

-0.023 
 

-0.026 
 

-0.024 
 

-0.027 
 (0.005)*** 

 
(0.006)*** 

 
(0.010)*** 

 
(0.007)*** 

 
(0.004)*** 

 
(0.005)*** 

 
(0.009)** 

 No. hh Informalt-1  
 

0.361 
 

0.122 
 

0.362 
 

0.025 
 

0.193 
 

0.387 
 

0.151 

 
(0.069)*** 

 
(0.042)*** 

 
(0.136)*** (0.036) 

 
(0.048)*** 

 
(0.079)*** 

 
(0.068)** 

No. hh Informalt-1 * No. hh 

SickAfter
t-1  

-0.062 
 

0.043 
 

-0.012 
 

0.044 
 

0.004 
 

-0.062 
 

0.006 

 
(0.025)** 

 
(0.027) 

 
(0.071) 

 
(0.028) 

 
(0.020) 

 
(0.027)** 

 
(0.027) 

No. hh SickAfter
t-1 0.008 0.001 0.047 -0.008 0.003 -0.004 0.020 -0.005 0.016 -0.005 0.010 -0.001 -0.041 -0.008 

(0.012) (0.004) (0.015)*** (0.005)* (0.017) (0.006) (0.022) (0.005) (0.011) (0.003) (0.012) (0.005) (0.016)** (0.007) 
Limited vigorous activities 

          
0.101 0.011 

   
          

(0.054)* (0.025) 
  Limited walking 

          
-0.049 -0.045 

   
          

(0.068) (0.028) 
  Limited bending 

          
-0.022 0.008 

                      (0.061) (0.027)     

Controls (a) yes yes yes yes yes yes yes yes yes yes yes yes yes yes 
Wave, district and symptom 
dummies(b) 

yes yes yes yes yes yes yes yes yes yes yes yes yes yes 

Wave*District dummies yes yes yes yes yes yes yes yes yes yes yes yes yes yes 

Dummies for days of illness yes yes yes yes yes yes yes yes yes yes yes yes yes yes 
Observations 735 735 351 351 294 294 246 246 1066 1066 1086 1086 286 286 

Notes:  * denotes significance at the 10 percent level; ** at the 5 percent level; ***  at 1 percent level. Robust standard errors in parenthesis. Estimates include the full sample of patients sick in t and in t-1. (a) Controls as specified in 
the notes in table 5. (b) Symptoms dummies as specified in the notes in table 5.  

 



 

 

 
 

 
 
 
Table 8: Health facilities’ characteristics 
 

                              

 %   Government 
owned 

Electricity Refrigerator Sterlizer Public 
Water 

Operating 
Room 

Lab 
test 

N. 
doctors 

N. 
dentists 

N. 
medical 

assistants 

N. 
pharmacists 

N. 
nurses 

N. of  
antibiotics 
in stock 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 

Village Health Post 0.6 100.0 0.0 0.0 100.0 0.0 0.00 100.0 0.0 0.0 1.0 0.0 1.0 4.0 

Dispensay 72.8 81.0 12.0 84.0 96.0 27.0 14.0 28.00 3.0 0.0 1.4 0.0 2.1 3.1 

Health Center 19.4 51.0 46.0 97.0 100.0 16.0 51.0 100.0 0.0 0.0 3.9 0.1 5.1 4.7 

District designed hospital 6.1 0.0 100.0 100.0 100.0 0.0 100.0 100.0 1.5 0.0 9.9 0.6 37.7 6.0 

Hospital 1.1 0.0 100.0 100.0 100.0 100.0 100.0 100.0 3.0 1.0 6.5 0.0 2.0 5.5 

All Health Facilities 100.0 69.0 25.0 88.0 97.0 24.0 27.0 47.7 0.1 0.0 2.5 0.1 4.8 3.7 

Notes: Columns 2-14 display mean values of binary variables equal to one if the health facility has electricity, a refrigerator, equipment for sterilization of syringes, public water (0 if well with pump, open well, lake, river, rain), 
an operating room, and a laboratory test. Source: author's calculation on the KHDS. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
Table 9: Correlation between health outcome and health facilities’ quality 
 

    Dependent variable=1 if recovered after medical consultation 

 (1) (2) (3) 

Equipment 0.016   
 (0.009)*   

At least 1 doctor  0.091  
  (0.059)  

N. of  antibiotics in stock   0.010 
      (0.005)** 

Controls(a) yes yes yes 

Wave, District and Symptoms dummies (a) yes yes yes 

Wave*District dummies yes yes yes 

Dummies for days of illness yes yes yes 

Health Facility dummies yes yes yes 

Observations 2982 2982 2982 

R-squared 0.03 0.03 0.03 

Notes: Sample of ill patients for two consecutive waves. * denotes significance at the 10 percent 
level; ** at the 5 percent level; *** at 1 percent level. Robust standard errors in parenthesis. (a) 
Controls and symptoms dummies are those specified in table 5. Equipment is an index going from 
0 to 5 computed by summing up the following items: electricity, refrigerator, sterlilizer, operating 
room, public water and laboratory test. 



 

 

 

Figures 
 
 

Figure 1: Timing of the questions in each wave of the KHDS 1994-1997 
 
Time t-1 

 
 
Note: These questions are repeated for four waves. 
Source: KHDS 1994-1997

During the past 4 weeks have 
you had any illness or injury? 

If yes, can you describe the symptoms 
that you suffered from during this illness? 
=>Symptomi,t-1 

If yes, where was the first 
place where you sought care? 
=>Formali,t-1 /Informali,t-1 

Did you seek care at any other 
establishment for this illness? 

Are you still suffering from this 
illness today? =>Sick After

 i,t-1
  

Did you consult someone 
for treating this illness? 
=> Carei,t-1 



 

 

Appendix tables 
 

Table A1 : Choice  of health care provider, by symptoms reported (%) 
    

 
                  

   

Formal care Informal Care 

  Care Obs Hospital Health Center Dispensary Clinic Pharmacy Traditional Own home Other Obs. 

Acute Diarrhea 47.38 325 26.62 12.99 37.01 3.25 1.95 5.84 10.39 1.95 154 

Chronic Diarrhea  80 10 50  -- 12.5  -- 12.5  --  --  -- 8 

Weight Loss 50 4    50    50   2 

Acute Fever 38.92 2066 22.76 10.70 53.98 1.12 1.12 5.47 3.86 1 804 

Recurring Fever 46.7 197 27.17 13.04 47.83 1.09 1.09 6.52 2.17 1.09 92 

Skin Rash 39.25 107 19.05 16.67 57.14  --  -- 7.14  --  -- 42 

Weakness 36.73 147 22.22 7.41 51.85  -- 1.85 9.26 7.41  -- 54 

Severe Headache 34.55 955 29.09 10.91 47.27 0.61 0.91 5.76 3.94 1.52 330 

Fainting 25 8 50  --  --  --  --  -- 50  -- 2 

Chills 20 720 25 11.11 47.22 2.08 3.47 6.25 4.17 0.69 144 

Vomiting 57.33 75 30.23 2.33 62.79 2.33  -- 2.33  --  -- 43 

Cough 18.89 1138 23.26 13.02 51.16 1.4  -- 5.12 5.12 0.93 215 

Productive Cough 26.09 161 23.81 9.52 47.62  -- 4.76 9.52 4.76  -- 42 

Coughing blood 42.86 7 33.33 33.33  --  -- 33.33  --  --  -- 3 

Urine Pain 50 2  -- 100  --  --  --  --  --  -- 1 

Genital sores 100 2  --  -- 50  --  -- 50  --  -- 2 

Mental Disorders 66.67 3  --  --  --  --  -- 50 50  -- 2 

Abdominal pain 41.61 572 24.37 6.3 55.88 0.84 0.84 7.14 2.94 1.68 238 

Sore Throat 53.85 13 28.57 14.29 57.14  --  --  --  --  -- 7 

Breathing 57.58 33 15.79 26.32 42.11  -- 5.26 10.53  --  -- 19 

Burn 55.56 18 40 10 30  --  -- 10 10  10 

Fracture 70.59 17 33.33 16.67 16.67  --  -- 33.33  --  -- 12 

Wound 31,18 356 19.82 11.71 49.55 1.8  -- 11.71 5.41  -- 111 

Child Birth 66.67 15 40 40  --  --  -- 10 10  -- 10 

Other 23.84 1825 28.28 8.28 48.97 0.92 0.92 7.59 4.14 0.92 435 
Source: author's calculation on the KHDS. 

        



 

 

 

Table A2: Probability to report an illness for two consecutive waves 

      

Dependent Variable= 1 if sick for two consecutive waves 

 
OLS Marg. Coeff. 

 
(1) (2) 

Age -0.002 -0.002 

 
(0.001) (0.001) 

Age sq. (a) 0.000 0.000 

 
(0.000)*** (0.000)*** 

Female 0.037 0.039 

 
(0.011)*** (0.012)*** 

Education -0.005 -0.005 

 
(0.002)** (0.003)** 

Head of hh 0.055 0.058 

 
(0.019)*** (0.020)*** 

Physical stock (ln) -0.011 -0.012 

 
(0.004)** (0.005)*** 

Unsafe water 0.003 0.004 

 
(0.016) (0.017) 

Bad house 0.042 0.046 

 
(0.017)** (0.018)** 

HH size -0.003 -0.003 

 
(0.002) (0.002) 

Dependency ratio 0.005 0.010 

 
(0.033) (0.034) 

Child (<12) -0.009 -0.010 

 
(0.018) (0.020) 

Catholic 0.000 0.000 

  (0.014) (0.015) 

Wave and Symptoms dummies (b) yes yes 

District dummies yes yes 

Dummies for days of illness yes yes 

Wave*District dummies yes yes 

Observations 12618 12618 

R-squared 0.09  --- 

Notes:  Constant not displayed. * denotes significance at the 10 percent level; ** at the 5 percent 
level; ***  at 1 percent level. Robust standard errors in parenthesis adjusted for clustering of the 
residuals at the household level. 

 

 

 

 

 


