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Nepalese agropastoralists’ confrontations with forces of change in the last generation have altered vil-
lagers’ abilities to gain access to health services, clean water, and nutrition in Humla District, Nepal. 
Development efforts and Nepal’s recent armed conflict, in particular, introduced novel technologies 
and ideologies that a subsection of villagers have responded to in a fashion that we did not expect. In 
this article, based on theories about the diffusion of innovation and risk, we argue that, together, villag-
ers and other change agents have cocreated new contexts of vulnerability in the postconflict setting of 
rural Nepal, as observed in remote Humla District. Using ArcGIS to represent landscapes of health and 
health-seeking behavior, we explore the integration of neoliberal health development in this postcon-
flict setting in which medical pluralism, caste, Hinduism, and cultural conservatism all shape decision 
making. Based on in-depth and long-term research conducted in the region over the past 15 years, we 
describe the strengths and weaknesses of GIS as a tool for enhancing our understanding of this “health 
landscape.” In Humla, topography is a major determinant of access to healthcare. Our analyses reveal 
interesting relationships among health, culture, and vulnerability and provide insight into directions for 
future health interventions in similar contexts elsewhere.

Key words: Health; Health seeking; Development; Geographical information system (GIS); 
Vulnerability

inTrodUcTion

In countries throughout the Global South, health-
care development has been neglected by failing 
governments and bequeathed to a patchwork of 
nongovernmental organizations (NGOs) funded by 
international donors (24,52). NGOs provide essen-
tial services that would otherwise leave masses of 
people without basic tools of survival (e.g., sewage 
disposal, nutritional supplementation, and medicine). 
However, the uncoordinated efforts of many NGOs, 
their emphasis on neoliberal values, and lack of over-
sight provoke many criticisms. In remote parts of 
Nepal, villagers struggle to receive adequate health-
care despite the ever increasing numbers of NGOs 

providing services in the region. Reasons for this 
gap include external issues, such as the mountainous 
terrain that precludes the building and maintenance 
of extensive healthcare infrastructure and internal 
issues of inappropriate program design and low lev-
els of trust between organizations and the communi-
ties they serve (25). With the help of GIS imagery 
and analyses, this article reveals the ways in which the 
natural and human-made landscape shape access to 
healthcare in Humla. It uses a microanalytical frame-
work to reveal information not often available in the 
literature. We posit that the interactions between local 
people, outsiders, and the landscape help to determine 
who gets access to what health resources, with some 
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surprising implications for the relationship between 
health and socioeconomic status in rapidly develop-
ing regions like Humla District. Using GIS-generated 
imagery, we show that wealthier people do have 
better access to healthcare resources; however, due 
to complications of the transition to a new health-
seeking regime, better access to health services does 
not necessarily lead to better health outcomes. The 
results point to ways in which healthcare develop-
ment agents can improve service delivery in remote, 
rapidly developing regions.

The villages in the field site are located 12 km from 
the district capital in a roadless Himalayan valley in 
northwestern Nepal (Fig. 1). The field site includes 
two villages, Paschimgaon and Uttargaon (pseudo-
nyms), of similar size whose inhabitants belong, for 
the most part, to the second-to-highest ranking Hindu 
caste in the Nepali caste system (the Thakuri jaat). 
A census we conducted in 2009 and 2010 revealed 
that Paschimgaon had a population of 420 individu-
als in 67 households, while Uttargaon housed 386 
people in 61 households (Fig. 2). Despite a commu-
nity health model instituted in the late 1970s by the 
Nepali government and the intense activities of gov-
ernmental and nongovernmental aid organizations in 
the region since the early 1990s, villagers’ sicknesses 
are still what the medical community characterizes 

as “preventable” (4,28). Like many people living in 
rural regions of the developing world, Humli vil-
lagers typically suffer from infectious diseases that 
have been largely eradicated in the developed world. 
Tuberculosis, polio, and leprosy affect villagers, 
along with a variety of respiratory and food- and 
water-borne diseases that result from a combination 
of indoor air pollution from cooking fires and lacking 
hygiene and sanitation technologies. Water and food 
sources are contaminated with protozoa, viruses, and/
or bacteria, and villagers struggle in every season 
with diarrheal and respiratory diseases that contrib-
ute to infant mortality, days lost from work, and other 
morbidity and mortality (Table 1). Injuries resulting 
from landslides and falls on steep mountain paths are 
other frequent occurrences in Humla District and are 
usually attended to within the village. Respiratory 
infections account for a large proportion of morbidity 
and mortality and are caused or worsened by poor 
ventilation and indoor cooking fires, combined with 
poorer air quality at high altitudes and local smok-
ing habits. High and physiologically taxing labor 
demands resulting from a livelihood that relies on 
production from agriculture, trade, and livestock-
raising seem to exacerbate the burden of disease in 
this population, particularly in the planting and har-
vesting seasons (35,38).

figure 1. Remote Humla District, Nepal. 
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Nearly half of the complaints for which we were 
able to collect health-seeking data were for acute  
gastrointestinal (GI) difficulties, most likely the result 
of bacterial and viral infections contracted through 
food and water contaminated by livestock. Healthcare 
decisions for GI problems were similar to overall 
health seeking, in that the first response was typically 
to send someone in the household to get drugs from 
a nearby health clinic or a pharmacy in the district 
capital, Simikot, 12 km away. Herbal treatments 
of GI problems took a slightly higher third place 
among first treatments than that for sicknesses overall  
(Table 2). The period of time people waited to seek a 
first line of treatment was also fairly consistent across 
sickness categories, with the majority of first treat-
ments occurring within the first 3 days of sickness. 

As of 2010, one public hospital in Simikot served 
all inhabitants of northern Humla. It was irregularly 
staffed because the doctors posted by the govern-
ment to work in Simikot tend to spend a considerable 

amount of time outside of Humla District (12,30). 
This means that undertrained staff are generally 
responsible for diagnosis and treatment, so the qual-
ity of care Humlis can receive there is quite low. A 
private institution with more funding, equipment, and 
supplies is nearby, with new facilities and the only 
X-ray machine in Humla, but anecdotal evidence 
suggests that most Humlis view the cost of treatment 
there as prohibitive and the hospital is often empty. 
The government health clinic infrastructure remains, 
consisting of health posts in more-or-less every other 
village, either completely locked up and devoid 
of equipment and medicine or staffed by untrained 
health volunteers who dispense whatever medicines 
are available. A few nongovernmental organizations 
have instituted clinic systems in attempts to fill in the 
holes in government coverage. 

The Thakuris of northern Humla identify as 
high-ranking members of the Nepali Hindu caste 
system, but their religious practices more closely 

figure 2. The villages in the fieldsite have distinct geographical feature. 

Table 1. Sickness and Treated Sickness in the Field Site

All Sickness Treated Sickness

Frequency 
(Occurrences)

% of All 
Sickness

Frequency 
(Occurrences)

% of All 
Treatments

Gastrointestinal 149 23.7 105 40.9
Fever 104 16.5 55 21.4
Cough 88 14.0 16 6.2 
Injury 76 12.1 18 7.0
Minor infection 65 10.3 21 8.2
Flu 36 5.7 12 4.7 
Other 79 12.7 17 6.7
Total 629 100 257 100
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resemble animistic, ancestor-centric religions prac-
ticed by their predecessors who migrated to the Hima- 
layas from India’s Gangetic plain over 500 years 
ago (5,6,26,36,40). In addition to the difficulties of 
access to healthcare services in an environment char- 
acterized by scarcity and unpredictability, health-
seeking patterns in the region are complex, due to 
pluralistic health-seeking practices resulting from the 
syncretism between Buddhism and Hinduism (29) 
and, more recently, from the introduction of bio-
medical systems from the Western world (34) and 
the Maoist conflict (1996–2006) that made travel for 
treatment unsafe and more costly (12,50). 

Villagers respond to development workers and 
their programs in complicated ways. On the one 
hand, rural villagers often have reputations for being 
among the most “backward” of all Nepali citizens 
(51) and wish to become “developed.” On the other 
hand, the organizations that have requested their 
labor in programs have fulfilled few of their devel-
opment promises (25). When the workers leave and 
the projects end, NGOs often neglect the unfinished 
or broken irrigation systems, greenhouse projects, 
or orchards that are difficult to maintain locally 
and relegate villagers to a more precarious posi-
tion than when the projects began. Paired with their 
long-standing disenfranchisement from the govern-
ment, this situation has made villagers suspicious 
of outsiders in general (18,54). This was one reason 
Humlis gave for viewing both Maoist combatants 
and NGO workers with similar reluctance during the 
war—both of their claims and concerns were equally 
foreign, difficult to evaluate, and sounded a lot like 
the failed promises villagers had heard before.

Despite this ambivalence, most villagers in the field 
site wanted Western medicines to treat their sicknesses 

but often could not afford the money, time, and/or 
risk of failure the use of healthcare services entailed. 
Local alternatives included herbs and dhamis, or sha-
mans, who heal through their contact with ancestral 
spirits. Humlis often use traditional treatments in 
combination with biomedical services. As a result of 
the aggressive development programs implemented 
in this part of Humla by Western-based organiza-
tions, though, the two most popular health-seeking 
strategies among villagers in the field site involved 
the procurement of biomedical services. Biomedical 
drugs are considered the strongest (sabanda kadaa), 
or most powerful, of available medicines (56) and the 
most difficult to access. Even the nearest government 
village health clinic was nearly 2 h away, unpredict-
ably staffed by a poorly trained health worker and 
stocked with a bare minimum of supplies. Going there 
meant that one or two members of the household took 
a valuable half-day away from the fields to arrive at a 
locked door. Alternatively, sick people walked 12 km 
and climbed 1,500 m in elevation to the hospital or 
a pharmacy in Simikot (Fig. 3). Doctors from urban 
regions of Nepal spend 2-year stints in rural hospi-
tal postings, but they are usually posted far away 
from their homes and have little incentive to invest 
a great deal of energy in the temporary posting (31). 
Depending on how sick and/or persistent a person is, 
villagers might spend several days awaiting treatment 
or medicine in Simikot. 

In mountain ecosystems, elevation, rough terrain, 
livelihood systems, and climate change may make 
decisions about health, among other concerns, con-
tingent on the season, especially where agriculture 
forms the basis of food security (1,49). If it is har-
vest or plowing season, time constraints on health 
seeking are an even greater issue, often delaying 

Table 2. First Treatments for Overall and Gastrointestinal Sickness in the Fieldsite

1st Treatment: All Sicknesses 1st Treatment: GI

Frequency Percent Frequency Percent

Pharmacy—nearby 81 31.5 34 32.4
Pharmacy—Simikot 61 23.7 30 28.6
Herbs 48 18.7 26 24.8
Simikot medical treatment 24 9.3 6 5.7
None 23 8.9 3 2.9
Dhami 17 6.6 5 4.8
Treatment in distant urban center 2 0.8 1 1.0
Other 1 0.4 0 0
Total 257 100.0 105 100.0
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treatment processes beyond the critical period (33). 
Because villagers are so dependent on labor-intensive 
economic pursuits, health-seeking in remote areas 
often involves tough sacrifices on the part of the sick 
person and their family members (20,48). In this field 
site, we found that labor demands associated with 
agricultural seasons often dictated the kinds of sick-
nesses people experienced, as well as their decisions 
about treating sickness. 

In Humla, kin networks have traditionally been 
the main source of social support. Social networks 
(i.e., friends and family) reduce vulnerability by 
providing material and emotional supports, addi-
tional caretaking, and relief from labor burdens that 
prevent undue stress on the body (57). They may 
also enhance vulnerability and sickness by creat-
ing social exclusions that bar access to important 
health resources (22,37,43,55). 

When NGOs enter the vulnerability equation, addi-
tional dynamics may affect the social and material 
resources available. NGOs tend to espouse neoliberal 
ideologies that emphasize individual-level decision 
making about economics and healthcare. The social 
networks interacting with NGO programs and workers 

begin to shift as a result of these influences and the 
changes in mobility and economic structure that often 
accompany NGO-led development (15). Economies 
tend to become more cash-based, and certain people 
are better-positioned to enter into novel economic 
relationships and pursuits (11). Here, we explore pos- 
sible associations between social networks, devel-
opment, and health vulnerability in Humla.

Geographical information systems (GIS) revealed 
patterns in terms of kinship as well as seasonality, oth-
erwise obscured, that appeared to be related to health 
vulnerability and health seeking. When we com-
bined social features with GIS in new ways, patterns 
emerged that revealed a gap between health services 
and health outcomes in Humla District. Sickness and 
the ways in which villagers confront it are conscribed 
by the seasonal, topographical, and policy dynamics 
characteristic of remote developing world contexts. 
The ways in which these dynamics influenced indi-
vidual decision makers in shaping health landscapes 
in Humla form patterns discernible via GIS at the 
level of microanalysis and revealed a health-seeking 
transition that left unexpected segments of the pop-
ulation vulnerable to poor health outcomes.

figure 3. Digital Globe imagery illustrates the difficult walking path to treatment services in the 
district capital.
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MeThodS

The results presented here are primarily based 
on fieldwork conducted in 2009–2010 by the first 
author, supplemented with ethnographic informa-
tion from the authors’ combined 17 years of expe-
rience in the region that provide explanation and 
context for the statistical findings. In IRB-approved 
2009–2010 fieldwork, the first author conducted 
308 surveys among male and female members of 
the 128 households comprising the two villages, 
Paschimgaon and Uttargaon. Surveys measured atti-
tudes toward development projects and processes in 
the field site, adoption of said programs, and vil-
lager vulnerabilities in terms of access to a broad 
range of resources, including cash, agricultural pro-
ductivity, labor, health, social supports, and natural 
resources. Paschimgaon had a reputation for being 
particularly reluctant to engage with development 
programs. Uttargaon is located nearby and is one of 
the few villages in the region of similar size, ethnic 
make-up, and religious observance to Paschimgaon, 
allowing for comparisons that might reveal underly-
ing causes for Paschimgaon’s conservatism. Surveys 
were conducted in three separate seasons (harvest, 
winter, and spring) so as to take into account nutri-
tional and workload variation, and they measured 
villagers’ material and social resources, health 
and health-seeking behavior, and attitudes about 
development. In addition, key informant interviews, 
participant observation and many informal conver-
sations with villagers during a year of fieldwork in 
the villages yielded much about the attitudes and 
day-to-day challenges and opportunities villagers 
confronted when dealing with health issues. 

A Garmin eTrex Vista HCx GPS was used to gen- 
erate data for remote sensing, since this region and the 
features that comprise health seeking in Humla lie 
outside the limits of adequate GIS satellite cover-
age. User-equivalent range errors averaged 12 m 
during use in the field. Treatment pathways and kin 
relationships were processed using geodetic lines to 
represent relationships between two points with geo-
spatial attributes (2). In order to produce a map that 
shows a network of connections among sets of these 
pathways/relationships, household locations were 
digitized in ESRI’s ArcMap 10, using a Worldview 
1 image base layer, and their associated distance and 
latitude and longitude locations attached to the kin 

network and health-seeking data sets. Using these 
locations to define the start and end of a treatment 
pathway or kin relationship, ArcMap’s Xy-to-line 
tool created connections between households that 
match the pathway or relationship of that household  
as defined in the input table. These connections were 
further summarized using custom categorical sym-
bols within ArcMap to help make inferences about 
pathways and relationships. After consideration of 
some of the other ways of connecting points in Arc, 
we chose the Xy-to-line tool because it creates a 
variable for the distances between two points, as 
well as rendering visible the social patterns observed 
in the field. Judging from a review of the litera-
ture and the reactions of the GIS specialists with 
whom we consulted, we are pioneering this par-
ticular technique of portraying social relationships  
in ArcGIS.

Analyses and imaging in ArcGIS were supple-
mented by statistical analyses of the relationships 
between health and socioeconomic status (SES) 
indicators conducted primarily in IBM’s SPSS ver-
sion 20. Because we were using ArcGIS in innova-
tive ways in order to reveal social network features 
and their impacts on decision making, we consulted 
with several GIS specialists and experimented 
with a few ways of modeling the data in ArcGIS. 
Where ArcGIS images were less informative, we 
used Google Earth to represent information about 
pathways to treatment. The combination of ArcGIS, 
SPSS, and Google Earth provide unique insights 
into health seeking in this region, where the moun-
tains and the topographical constraints they pose  
so heavily influence people’s day-to-day activities 
and access to the services provided by NGOs and 
the government.

village-level variaTion

Despite their physical proximity to one another 
and many other demographic and cultural similari-
ties, the two villages in the field site varied in sev-
eral important ways. In this article we examine these 
and other differences in terms of what they reveal 
about development processes and health determi-
nants and outcomes in this Himalayan enclave. Due 
to the poverty, remoteness, and traditional nature of 
the cultures beset by rapid development processes, 
these findings will also shed light on healthcare 
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development in the Global South more broadly. 
Microclimate variability is quite common in moun-
tainous regions like this one, due to the extremes of 
topographical variation and impediments and access 
to resources existing within a few kilometers of one 
another (7). Different microclimates characterized 
by local geological and topographical features may 
pose varying challenges to health access for indi-
viduals inhabiting them. 

Paschimgaon, unlike the other villages in upper 
Humla, has flatter, expertly terraced and irrigated 
lower fields used to plant and harvest a variety of red 
rice unique to the region. This highly nutritious red rice 
is essential to many ceremonies among the Thakuri 
caste in Humla District. Because Paschimgaon vil-
lagers own the only land capable of growing this 
crop, many of these villagers harbor a considerable 
amount of pride about their ability to grow and fur-
nish their ceremonies with it. In contrast, Uttargaon 
villagers have access to the least fertile, steepest, and 
most dispersed agricultural fields, making food secu-
rity a constant stress for inhabitants.

Beyond their way of earning a living, Paschimgaon 
villagers are considered more traditional than their 
neighbors. Their traditionalism may result from 
their relative geographic isolation (Paschimgaon is 
bounded on three sides by waterways and chasms 
that protect their land and forest resources from 
encroachment by other villages) or could be due 
to their relative agricultural success. Paschimgaon 

villagers venture outside of their own village less 
often than residents of Uttargaon and form a more 
tightly knit community (Fig. 4). Because of this, they 
are perceived by other villagers and by NGO work-
ers as conservative and averse to progress. Indeed, 
Thakuri people from the surrounding villages and 
sometimes from Bajang and Bajura Districts came 
to Paschimgaon to learn words to the old folk 
songs performed during important ceremonies. But 
Paschimgaon’s traditionalism was not always posi-
tively heralded. NGO workers often used the word 
“lazy” as a proxy for their resistance to NGO pro-
grams. Paschimgaon did have significantly more 
residents with disabilities compared to neighboring 
villages, and outsiders sometimes used this visible 
disadvantage as an indictment against both the lack 
of modernity in the village and residents’ ability to 
care for each other. By and large, the negative repu-
tation of Paschimgaon was exaggerated by outsid-
ers, if not completely contrary to what we observed 
in fieldwork.

Instead, our data revealed that Paschimgaon villag-
ers suffered significantly fewer gastrointestinal and 
respiratory sicknesses than Uttargaon villagers across 
seasons (Table 3). Uttargaon villagers had signifi-
cantly greater sicknesses in every season than their 
neighbors across the Karnali River, possibly the result 
of their more intense farming labor requirements, 
nutritional deficits associated with their poor land 
quality, and their practice of conducting extensive, 

figure 4. This map linking households sharing “blood” and marital kin connec-
tions reveals the denser introverted nature of Paschimgaon’s networks, compared to 
Uttargaon’s longer distance, sparser networks (same as Fig. 2).
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far-flung trade activities [see (32) for a similar situ-
ation described among the Garhwali]. Uttargaon 
villagers invest many hours of work to access and 
plow their poorer quality and unirrigated fields, 
only to have mediocre crop yields at best. Remote 
sensing revealed that the two villages had compa-
rable landholdings, but Uttargaon’s fields were on 
slopes steeper by almost a factor of 2 and spread 
out over about twice the area of Paschimgaon’s 
landholdings. Difficult mountain landscapes force 
people to be more flexible about preventing sick-
ness and procuring necessities (47), so Uttargaon 
villagers are more integrated in businesses result-
ing from trade with China and more open to devel-
opment projects that may reduce health stresses. 
Uttargaon is home to the only secondary school in 
upper Humla and tends to receive more attention 
from development agents. 

Outsiders often assume Uttargaon villagers are 
healthier due to the lower rate of disability there and 
to the fact that, in focus groups, Uttargaon villagers 
perceived themselves as having higher overall socio-
economic statuses (SES) than that of Paschimgaon 
villagers, when in fact their food security and health 
outcomes, measured via surveys during 2009 and 

2010, were worse. Aside from disadvantages in 
terms of health and soil quality, Uttargaon villagers 
had better income, education, technological devel-
opment, and perceptions of their own economic 
status and fared better in terms of SES (SES was 
a weighted measure of each household’s landhold-
ings, food security, labor and education assets, live-
stock resources, cash and kind income, and social 
resources) (14,16,44), based on our analyses of 
survey data. In summary, Uttargaon is worse off in 
terms of health and land (Table 3), but better off in 
terms of development and income (Table 4).

Sickness indicators measured by surveys tended 
to increase as SES decreased, but when the economic 
concerns of a household competed with individual 
health concerns (e.g., a sick household member’s 
choice between seeking treatment in another vil-
lage and sowing the fields), individuals usually pri-
oritized economic concerns. Ethnographic evidence 
during long-term fieldwork suggests that health 
concerns were viewed more fatalistically by villag-
ers than economic endeavors were. This perspective 
is often viewed as biologically irrational but makes 
sense economically and is corroborated by other 
research in South Asia (49).

Table 4. Statistically Significant Village Differences in Level of “Development” 

Village n (Households) Mean SD SEM

Total number of technologies 
adopted**

Paschimgaon 67 1.72 1.53 0.19
Uttargaon 61 2.72 1.19 0.15

Number of health technologies 
adopted**

Paschimgaon 67 1.22 1.10 0.13
Uttargaon 61 1.72 0.58 0.07

Socioeconomic status* Paschimgaon 67 1.57 0.49 0.06
Uttargaon 62 1.76 0.37 0.05

Total income (in Nepali rupees)* Paschimgaon 67 16490.07 16179.15 1976.60
Uttargaon 61 21987.79 13905.58 1780.43

Education per number of people 
in household**

Paschimgaon 67 1.47 1.18 0.14
Uttargaon 61 2.45 1.62 0.21

*Significant at p < 0.05. **Significant at p < 0.01.

Table 3. Statistically Significant Village Differences in Well-Being

Village n (Households) Mean SD SEM

Months of food security this year** Paschimgaon 67 2.99 1.87 0.23
Uttargaon 61 1.48 1.55 0.20

People suffering gastrointestinal problems* Paschimgaon 63 0.38 0.63 0.08
Uttargaon 58 0.66 0.76 0.10

People suffering respiratory problems** Paschimgaon 53 0.11 0.32 0.04
Uttargaon 48 0.58 0.79 0.11

*Significant at p < 0.05. **Significant at p < 0.01.
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village-level health Seeking

Using GIS, we mapped villagers’ pathways to treat-
ment. This approach revealed the consequences of 
decisions about healthcare in two villages with different 
access to resources and different levels of engagement 
with development organizations. From 630 sickness 
episodes recorded in 2009 and 2010 fieldwork, we 
analyzed 257 health-seeking decisions in ArcGIS and 
statistical software programs. Decisions about when 
and how to treat sicknesses were usually negotiated at 
the household level. Because of the rough terrain, lack 
of infrastructure, and general scarcity of healthcare and 
other resources in Humla, these negotiations depended 
on a variety of factors, including how many people 
were available either within the household or outside 
of it to engage in health seeking, what other demands 
competed for villagers’ time and cash resources, the 
type and severity of sickness, which members of the 
household were affected, and people’s beliefs about 
the best option for healthcare. These factors played out 
differently in the two villages.

The most significant differences in health-seeking 
decisions between the two villages concerned the 
intensity of treatment. In Uttargaon, household deci-
sions about the first method of treatment for a given 
sickness were, by and large, much riskier, in that 
they involved travel over greater distances to bio-
medical medicine healthcare facilities that had more 
equipment and charged more for treatment (Table 5). 
Figure 5 reveals the differences in healthcare choices 
between the two villages. With the exception of air 
travel to treatment in the Nepal-Indian border town 
of Nepalganj, all travel was by foot and frequently 
involved sick people themselves walking unaided, 
often at even greater cost to their health. Paschimgaon 
villagers preferred using only one treatment at a time 
and preferred to seek treatment locally, either in health 

clinics or with local herbs or dhamis, to the more costly 
treatments available farther afield. This is a classic 
pattern of risk aversion expected among “peasants” in 
remote places with scarce resources (23,41,53). 

In comparison, Uttargaon villagers’ treatment deci-
sions more closely resemble a group of people who 
are in what we would call a health-seeking transition. 
This transition appears to be the result of the degree 
to which they have been affected by neoliberal eco-
nomic development. As Uttargaon villagers have 
ventured out of their village in search of economic 
opportunities along the path to China and in urban 
centers in Nepal, they are often paid in cash that they 
can exchange for processed foods, medicines, and 
other goods and services. Humli villagers are paid for 
road work in both cash and kind (i.e., with white rice 
donated by the international community to the World 
Food Program that manages a road-building project 
in upper Humla). Humli villagers are aware that the 
white rice they receive from international donors is 
of a lower nutritional quality than their own millet, 
red rice, amaranth, wheat, and barley crops. They 
feel they have little choice in the matter, because their 
agricultural yields are on the decline due to soil ero-
sion and nutrient leaching, increasingly unpredict-
able weather patterns, and emerging crop diseases. 
In addition, Uttargaon villagers’ engagements with 
neoliberal economic development have precipitated a 
shift in the social organization of that village, which 
is reflected in their diffuse and geographically exten-
sive social networks, as seen in Figure 4 (13). Men are 
the ones who earn cash outside of the village, for the 
most part, and cash resources typically are not subject 
to the group management that, for instance, land and 
cattle resources must be (27), so decision making and 
travel outside the village have become more individu-
alized in Uttargaon. We saw that Uttargaon villagers 
were more likely to pursue work outside of the village 
and that they vigorously pursued social, economic, 
and political connections in urban areas of Nepal and 
China. This does not mean that Uttargaon villagers 
have thrown off the values they associate with tradi-
tional kin groups, social exchange, and support, but 
that they are mobilizing them in new ways in order to 
adapt to the increasing scarcity of resources at home.

Though worse off in terms of locally available food 
and water resources, Uttargaon villagers’ higher deg-
ree of engagement with development processes pre-
pared them to respond individually and with alacrity 

Table 5. First Treatment by Village

Paschimgaon Uttargaon Total

No treatment 16 7 23
Herbs 29 19 48
Dhami (shaman) 11 6 17
Health post —nearby 58 23 81
Pharmacy—district capital 16 45 61
Simikot medical treatment 5 19 24
Other 2 1 3
Total 137 120 257

Pearson chi-square p = 0.000.
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to modern healthcare systems. In Humla, these 
systems are built on cash payments, and patients 
travel farther than other Nepalis to access healthcare 
services and, once there, have to contend with treat-
ment courses based on Western values of equality, 
individuality, and self-sufficiency. Simultaneously, 
changes in social and economic factors seem to have 
set Uttargaon villagers up for worse health outcomes 
in the first place. 

The theory of epidemiologic transition (46) pos-
its that, as populations become more developed and 
gain local industries and extensive healthcare infra-
structures, infectious diseases decline while chronic 
conditions arise. Even within this health microcli-
mate, we found that during 2009–2010, Uttargaon 
villagers suffered more chronic sicknesses than 
Paschimgaon villagers (Table 6). Evidence suggests 
that increasing rates of sickness in this transitioning 

community are due to lack of proper nutrition, diet 
diversity, and labor increases during the interim 
period before the healthcare infrastructure can catch 
up to economic reform. In this way, Paschimgaon’s 
“risk aversion” may shield those villagers from the 
negative health effects of this transition, while also 
putting them at a disadvantage in terms of economic 
futures in a rapidly developing region.

Socioeconomic Status and health 

With the help of GIS, we observed the ways in 
which seasonality and geographical features influ-
enced health vulnerability and health seeking. In 
general, the wealthier the households of upper 
Humla, the less sickness they experienced (Fig. 6). 
However, male sicknesses tended to be distributed 
more evenly across socioeconomic classes than that 

Table 6. Chronic Sickness by Village

Paschimgaon Uttargaon Total

Type of sickness/symptoms Chronic pain 12 3 15
Chronic weakness 7 8 15
Asthma 4 8 12
Other chronic condition 7 26 32
Total 30 45 75

Pearson chi-square p = 0.003.

figure 5. First method of sickness treatment in the fieldsite.
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of females (Fig. 7). Female health in Humla is more 
dependent on wealth than male health, since females 
tend to be more confined by Hinduism-influenced 
social roles connected with class status. They also 
have less freedom to pursue economic opportuni-
ties and less access to the individualized distribu-
tion of resources that cash entails. In the political 
meetings in the villages at which women were pres-
ent, male expenditures on gambling revenue, alco-
hol, and cigarettes were the most common female 
complaints, and in interviews, women were often 
unaware of how much their husbands were making 
and/or spending on such leisure activities (10% of 
their total expenditures, on average).

Households with more adult producers had better 
health outcomes. Since multiple males in tradition-
ally agropastoral households allow for simultaneous 
participation in agricultural duties at home, trade 
endeavors afield, and other business engagements, 
male and female members of multimale households 
experience fewer labor burdens and greater prosper-
ity than single-male households (28). Households 
with higher male–female ratios had fewer losses 
from sickness during labor-intensive agricultural 
seasons. Likewise, lower dependency ratios cor-
related significantly with fewer female sicknesses 
in the harvest season, demonstrating the seasonal 
labor-health contingency for households in Humla 
District (Table 7). However, even single-male 
households with higher dependency ratios were 
often forced to send males outside during strenuous 
agricultural seasons, and the strain on their labor 
resources resulted in poor health outcomes and, in 
turn, increased burdens on the household’s ability to 
produce food (Table 8). 

While better health outcomes were associated 
with larger and better quality fields overall, women’s 
labor was disadvantaged by large and dispersed 
lands (58). GIS calculations showed that members 
of households with larger landholdings had signifi-
cantly longer distances to travel to fields. Larger 
landholdings meant more female sicknesses in the 
nonharvest seasons and fewer in the harvest season, 
suggesting that demands associated with intense 
agricultural seasons in the Himalayas forced women 
to work even while they were sick (Table 9). 

figure 6. In general, as socioeconomic status increased, sick-
ness decreased. 

figure 7. Male health was less affected by socioeconomic status than female health.
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Enhanced by the information GIS reveals about 
workloads and health across space, these results 
suggest that outside earned income, more central to 
Uttargaon livelihoods, operated differently than other 
indicators of socioeconomic status in health outcomes 
and decisions. Higher income correlated with the use 
of cost-intensive first treatments (Table 10), mean-
ing Humli villagers with more cash resources were 
able to pursue more treatment options than the vil-
lagers who had less cash on hand. However, the rela-
tionship between labor, topography, food production 
resources, and health in agriculturally based societies 
is complex. ArcGIS analysis showed that, in Humla, 
more fields means more travel to dispersed parcels. 
People who traveled farther to their fields tended 
to wait longer before attempting a first treatment of 
sickness (Table 11). Seasonal agricultural concerns 
were often prioritized above health treatment, espe-
cially among those households that depended more 
on agriculture for their livelihoods. Indeed, Humlis 
who prioritized nutrition and food (preventative 
health seeking via agricultural work) fared better than 
their neighbors who prioritized treatment. GIS imag-
ery makes explicit Humlis’ health-seeking rationale: 
topographical and resource variations were associ-
ated with different choices about treatment and dem-
onstrate the difficulty of health access in the district.

Social resources and health Seeking 

The importance of other human beings in both 
health-seeking and health outcomes, beyond the indi-
viduals experiencing the sickness episode and beyond 
the marital union, is a central theme revealed by the 
Humla health landscape. We have discussed the ways 
in which (a) healthcare development has been geared 
toward the individual and how some Humlis are tak-
ing advantage of this bias in service delivery while 
others are not and (b) how other members of the 

household may directly influence the health-seeking 
process. We continue and extend this conversation 
by exploring relationships between health, social 
resources, and geographical landscape within and 
beyond the household. GIS and microanalysis reveal 
the unexpected relationships involved in healthcare 
development in this and other developing regions.

Surprisingly, within the household, as we saw 
above, more people did not necessarily lead to a 
more active health-seeking regime. More people in 
the household was associated with less intensive 
first treatments and more intensive second treat-
ments, the same pattern identified for the risk-averse 
Paschimgaon villagers (above). This finding high-
lights the ways in which healthcare and economic 
pursuits are brought into competition in agrarian live-
lihoods, especially in regions where scarce resources 
demand a strict and highly coordinated subsistence 
schedule (49). However, households with higher 
worker-to-dependent ratios tended to have lower 
levels of (mainly female) sickness during strenuous 
agricultural periods, again highlighting the impor-
tance of household composition in determining both 
health-seeking and health outcomes.

External to the household, nonkin political con-
nections with people in the district capital correlated 
with more, and more intensive, third treatments for 
both villages in the study site, suggesting that house-
holds were drawing on social resources when sick-
nesses were particularly persistent or other resources 
had run out. The kin network maps in ArcGIS (Fig. 4) 
reveal the ways in which this plays out in Uttargaon’s 
favor. Ethnographic evidence suggests that influ-
ential people at the district level helped out family 
and friends from the villages by providing loans to 
cover the cost of treatment, room and board for the 
duration of extravillage treatment, and/or facili-
tation of the health-seeking process at the district 
hospital using political muscle. In Nepal, informal 

Table 8. Pearson Correlations Between Labor and Sickness

Days Off 
Work 
due to 

Sickness

Days Off 
Female 

Work due to 
Sickness

Workers Pearson correlation 0.290* 0.263*
outside the Sig. (two-tailed) 0.017 0.032
village n 67 67

*Significant at p < 0.05. **Significant at p < 0.01.

Table 7. Pearson Correlations Between Household Composition 
and Sickness

Sickness
Female 

Sickness

Male–
female 
ratio

Pearson correlation -0.326** -0.294*
Sig. (two-tailed) 0.005 0.012
n 72 72

Worker–
dependent 
ratio

Pearson correlation -0.111 -0.259*
Sig. (two-tailed) 0.362 0.032
n 70 69

*Significant at p < 0.05. **Significant at p < 0.01.
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channels like these, connecting village Nepalis to 
more powerful patrons, traditionally defined the 
few pathways of power available to rural people (8). 
Likewise, higher numbers of neighboring kin were 
significantly associated with shorter wait periods 
before the first treatment, simultaneous use of sev-
eral health treatments, and use of more than one 
treatment method for a given sickness. These results 
confirm ethnographic evidence that neighboring kin 
were an important resource in the health-seeking 
process. Kin were called upon to help sick people 
reach their treatment destinations; to provide money, 
food, or childcare so a parent could take a sick child 
to the hospital; or to provide labor if sickness befell 
during critical agricultural periods. 

conclUSionS

Although in many ways unique, the landscape 
of health and health seeking in Humla District as 
revealed by GIS analysis embodies and ampli-
fies the complex nature of health service delivery 
in the developing world. Problems with healthcare 
development are clearly not the result of stupidity 
or malice on the part of villagers or development 
organizations, but of the unintended consequences 
of culture clashes within scarce environments. The 
findings presented above point to specific issues in 
health service delivery that are ripe for improvement 
in remote regions, and the ways in which GIS can 
improve our understandings of healthcare access in 
the developing world.

Health programs implemented by the NGOs 
in Humla District tended to conform to preexist-
ing hierarchies of social status. The treatment sys-
tem in Humla demands quantities of both time and 
cash, so those who were already more inclined to 
accept development workers, programs, and ide-
ologies were also most able, economically, to reap 
its benefits. The true inequality exacerbated by the 
healthcare system in Humla, then, had to do with 
the status of having bikas (development) and know-
ing how to mobilize social resources to benefit from 
it. Ironically, this development savvy did not lead 
to better health status. In a reversal, the use of bio-
medical medicines and treatments conferred status 
on the users despite worse health outcomes in the 
short term. Comparisons between more developed 
and less developed villages using GIS revealed the 
landscape’s effects on differences in diet, kin net-
works, and labor that led to such unexpected rever-
sals in health seeking and health vulnerability. 

We suggest this trend is part of a more general 
health-seeking transition brought about by rapid 
development in regions characterized by scarcity and 
remoteness. In its first stage, health seeking is locally 
available and low cost but there is still high mortal-
ity. In the interim stage, biomedical health services 
become available, but they are distant and costly, and 
only those who are heavily involved in the cash econ-
omy can take advantage of them. In this transition, 
though, the services themselves are unreliable and 
the costs of earning an income exact a great toll on 
user groups, and morbidity actually trends upward. 

Table 9. Pearson Correlations Between Field Size and the Effects of Sickness on Female Labor

Female Work Days Lost to 
Sickness–Harvest

Female Work Days Lost to 
Sickness–Early Summer

Field size measured in labor days Pearson correlation -0.286* 0.232*
Sig. (two-tailed) 0.016 0.019
n 70 101

*Significant at p < 0.05. **Significant at p < 0.01.

Table 10. Spearman’s Rho Correlations Associating Income and Treatment Decisions

Cash Earned 
During 

Previous year

Equivalent of 
Previous year’s 
In-Kind Income

Equivalent of 
Total Income 
2009–2010

Cost-intensiveness of 1st method of 
treatment

Correlation coefficient 0.255* 0.286** 0.233*
Sig. (two-tailed) 0.019 0.008 0.032
n 84 84 85

*Significant at p < 0.05. **Significant at p < 0.01.
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Also, large families are essential to accomplishing 
household goals during this health-seeking transition, 
because economic opportunities and newly available 
health services are still so far away and highly vola-
tile, demanding that households cast a wide net in the 
search for both cash and health services. They are 
willing to do so out of as much an imaginary devel-
opment reality as an actual one (21). Presumably, in 
a third stage, improvements in the healthcare infra-
structure, locally available education, and quality of 
services would combine with a more integrated cash 
economy, and health outcomes would improve at 
least for those who could afford the cost of services. 
This stage still does not privilege equitable health-
care access for all (45), and it hinges on the success 
of other forms of neoliberal development, such as 
the wholesale integration of the cash economy and 
the success of local business endeavors, by no means 
a foregone conclusion in places like Humla, nor an 
unmitigated good.

GIS analysis of the variation among villages and 
individuals in a single community also points to ways 
in which proponents of development can improve 
upon the success of their programs in order to build 
a more accessible healthcare landscape in Humla 
District and beyond. In 2009 and 2010 research, we 
observed the extent of successful adoption of NGO-
implemented latrines that did appear to be negatively 
related to the prevalence of GI sickness in the fieldsite 
(Fig. 8). This, combined with high rates of gastro- 
intestinal sickness in the fieldsite, indicates that devel-
opment organizations have a potential role to play in 
healthcare improvements, if carried out wisely.

However, the vulnerabilities accompanying a  
health-seeking transition in remote regions of rapid 
development, demonstrated in this analysis, high-
light particular policy areas requiring attention. A neo-
liberal focus on curative medicine obscures the key 
roles nutrition and social supports play in preventing 
sickness. These areas of sickness prevention need to 

figure 8. Gastrointestinal sickness clustered in wards lacking functional toileting systems.

Table 11. Pearson Correlations Between “Wait Times” Prior to Treatment and Distance to Fields

Average Distance  
to Fields

Average Distance  
to Best Quality Fields

Period of time before first 
treatment (days)

Pearson correlation 0.397** 0.502**
Sig. (two-tailed) 0.004 0.001
n 50 38

**Significant at p < 0.01.
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be incorporated in healthcare and other development 
programs to accommodate the transition to a cash 
eco nomy. Next, while health infrastructure projects 
struggle to keep apace of the “global imaginary” (21) 
sought by local people, mobile health services that 
incorporate pluralistic health beliefs would go a long 
way to making health services more accessible. The 
range of differences between the two villages of the 
field site further demonstrates two other problems 
confronting healthcare development: first, the ten-
dency of development projects to increase inequali-
ties even in relatively homogeneous populations; and 
second, the range of vulnerabilities accompanying 
even micro-climatological differences, especially 
in mountainous environments. A one-size-fits-all 
approach to healthcare development will exacerbate 
inequalities and deepen vulnerabilities specific to 
varied ecopolitical contexts.

GIS research can illuminate the pathways to suc-
cessful healthcare development by connecting social 
network information to the landscape properties that 
facilitate or form barriers to human health. Those who 
have studied the diffusion of innovations in South 
Asia note the continued importance of geography and 
information sources to adoption of new innovations 
(3,9,10,19,39,42). Geography, especially in conflict 
settings, may impact access to innovations physi-
cally and socially through people’s relationships and 
experiences (17). Therefore, decisions to participate 
in conflicts and engage with development are parts 
of broader social patterns, embedded in remote land-
scape features, and influenced in multiple ways by 
the geographic and social characteristics of networks 
in which people are immersed. Identifying those 
features that affect development success is key to 
the design of health development programs and one 
forte of GIS analysis.
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