Electronic supplementary material:
The online version of this article contains supplementary material.

Cite as: Chao AH, McAllister JR. Reconstructive surgery outreach to
low- and middle-income countries: An interdisciplinary analysis of 131
non-governmental organizations. J Glob Health 2022;12:04002.

Reconstructive surgery outreach to
low- and middle-income countries:
An interdisciplinary analysis of 131
non-governmental organizations
Albert H Chao1,
Jacqueline R McAllister2
Ohio State University, Department
of Reconstructive Surgery,
Columbus, Ohio, USA
2
Kenyon College, Department of
Political Science, Gambier, Ohio,
USA
1

Background A significant portion of surgical aid to low- and middle-income countries (LMICs) is provided by non-governmental organizations (NGOs) in concert with
surgeons, but little is known about the overall scope of this work or how it corresponds to indicators typically used to guide developmental aid distribution. The objective of this study was to characterize and investigate the collective efforts of NGOs
providing reconstructive surgical aid to LMICs.
Methods An interdisciplinary approach was taken drawing from political science to
examine this issue in reconstructive surgery. NGOs providing reconstructive surgical
aid were identified, and then catalogued with respect to the LMICs they serve. LMICs
were characterized using 28 variables in 6 domains based on contemporary developmental theory. Univariate and multivariate regression analyses were performed.
Results A total of 131 reconstructive surgery NGOs were identified serving 718
sites in 136 LMICs. Univariate analysis found that LMICs that were more frequent
recipients of aid were more populous (P < 0.001), had lower ‘Hospital Beds Density’
(P = 0.001), and had higher rates of ‘Mortality by Injury’ (P = 0.001). Multivariate regression analysis identified population as the sole predictor among all indicators analyzed (95% confidence interval (CI) = 1.154 to 1.469; P = 0.001).
Conclusions The distribution of reconstructive surgical aid by NGOs is guided most
by population, but not other characteristics traditionally used to guide aid distribution. Greater coordination and data-sharing among NGOs is recommended to optimize outreach efforts.

Correspondence to:
Albert H. Chao, MD
Associate Professor of Plastic Surgery
915 Olentangy River Rd.
Columbus, Ohio 43235
USA
Albert.Chao@osumc.edu

www.jogh.org • doi: 10.7189/jogh.12.04002

Approximately 30% of the global burden of human disease consists of conditions that
are surgical [1]. Recent estimates indicate that 5 billion people lack access to safe, affordable surgical and anesthesia care when needed [2]. This results in reduced welfare
for millions of people and stunts the development of low- and middle-income countries
(LMICs). Accordingly, Dr Jim Yong Kim, former President of the World Bank, declared
that “surgery is an indivisible, indispensable part of health care” and called for a “shared
vision and strategy for global equity in essential surgical care” [3]. Non-governmental organizations (NGOs) and the surgeons who work with them play a crucial role in providing surgical aid to LMICs.
The fundamental goal of aid, whether by NGOs or governments, is development. Different schools of thought exist among contemporary developmental theorists regarding how
this occurs [4]. Statists, for example, assert that the state is central and must actively promote essential areas, such as education and health services, in order to make the best use
of developmental aid. Neoinstitutionalists, on the other hand, posit that the structure of
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institutions is more critical and that development is most successful when they safeguard fundamental rights
such as equality, property, and the rule of law. Still others place an emphasis on human development and the
diverse needs and interests of people, citing human capital as a key driver of development. A common theme
amongst these views is that development depends on the context in which it is provided. Accordingly, numerous international organizations have devised and employed country-specific indicators that inform decision-making on how best to distribute developmental aid [5-7].
Little is known about the overall scope of NGOs that provide surgical aid to LMICs, or how these efforts correspond to LMIC indicators typically used to make assessments about developmental aid distribution. This
topic lies at an intersection of medicine and political science, and thus we have sought to take an interdisciplinary approach to investigating this subject. Drawing from the field of political science, this study applies
principles and methodology related to LMIC development to explore these issues in the field of reconstructive surgery. The specific objectives of this study are 2-fold. First, this study aims to identify NGOs that provide reconstructive surgical aid and to define the overall scope of their work with respect to the LMICs they
serve. Second, we seek to characterize the relationship between the extent to which individual LMICs are
recipients of reconstructive surgical aid by NGOs with country-specific indicators typically used to make assessments about developmental aid distribution. These indicators include those that relate to demography,
economy, geography, government and society, health, and stability. This analysis thus aims to improve our
understanding of the important work performed by NGOs and the surgeons that work with them, as well as
to inform future outreach efforts.

MATERIALS AND METHODS
Non-governmental organizations
First, NGOs providing surgical aid to LMICs were identified by applying the methodology of Ng-Kamstra et al
[8,9]. Briefly, their methodology defines a surgical NGO as one that fulfills two criteria. First, the organization
meets the United Nations Rule of Law definition of a NGO, described as “a not-for-profit group, principally
independent from government, which is organized on a local, national, or international level to address issues
in support of a public good” [10]. Second, the NGO performs surgery in at least one LMIC, where surgery
is defined as the “therapeutic excision, incision, or manipulation of tissue in an operating room, and distinguished from the logistical or financial support of such care” [8]. Based on this definition, surgical NGOs were
identified through a review of internet NGO databases and resources [8,9]. In this study, in order to maximize
identification of reconstructive surgical NGOs, we additionally reviewed the Plastic Surgery Foundation Volunteers in Plastic Surgery database [11].
Second, to identify surgical NGOs specifically providing reconstructive surgical aid, we then applied additional inclusion criteria for NGOs that perform reconstructive surgery. The list of LMICs served by each NGO was
recorded, which typically represented their work over multi-year time periods given that many NGOs have
rotating or variable service schedules. Non-governmental organizations were excluded if there was insufficient
publicly available data to determine their areas of treatment and/or service sites.

Variables
The dependent variable in this study was a country-specific variable of the total number of times a LMIC was
listed as a site served by reconstructive surgery NGOs. In the statistical analysis, this was treated as a count variable for each LMIC. The independent variables consisted of 28 country-specific characteristics and indicators
in 6 domains based on contemporary developmental theory. These country-specific characteristics are from the
year 2020, except where otherwise noted. A summary of these variables is presented in Table 1 with specific key
details to follow (see Appendix S1 in the Online Supplementary Document for additional technical details).
Economy. ‘Income Classification’ is a categorical variable (low, lower-middle, upper-middle) based on gross
national income per capita [21]. This classification by the World Bank is a widely used metric for development
due to its close correlation with other non-monetary measures of quality of life [22].
Government and Society. ‘Freedom’ is a categorical variable (Free, Partly Free, Not Free) based on 10 political
rights and 15 civil liberties indicators [23]. ‘Press Freedom’ is a categorical variable (Free, Partly Free, Not Free),
and is based on 23 measures of the legal, political, and economic environment for the media in a country [24].
The ‘Human Development Index’ is a summary measure of average achievement in key dimensions of human
development: a long and healthy life, being knowledgeable, and having a decent standard of living [15]. It was
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Category

Demography

Economy

Geography

Government & Society

Health

Stability

Variable

Source

English-speaking
Internet use
Literacy
Population
Urbanization
GDP per capita
GDP healthcare
Healthcare dollars per capita
Income classification
Airports
Continent
Distance
Freedom
Human development index
Polity score
Press freedom
Healthy life expectancy at birth
Hospital beds density (per 1000)
Infant mortality (per 1000 live births)
Maternal mortality (per 100 000 live births)
Mortality by injury
Physicians density (per 1000)
Surgical specialist workforce (per 100 000)
Armed conflict
Civil unrest
Crime
Terrorism
Travel advisory

CIA [12]
CIA
CIA
CIA
CIA
World Bank [7]
World Bank
World Bank
World Bank
CIA
Google [13]
Google
Freedom House [14]
UNDP [15]
Polity Project [16]
Freedom House
World Bank
World Bank
WHO [17]
World Bank
World Bank
World Bank
Lancet [18]
UCDP [19]
US Department of State [20]
US Department of State
US Department of State
US Department of State

CIA – Central Intelligence Agency, GDP – gross domestic product, IQR – interquartile range, UCDP – Uppsala Conflict Data Program,
WHO – World Health Organization.

created by the United Nations Development Programme on the view that people and their capabilities represent important criteria for assessing the development of a country, not economic growth alone.
‘Polity’ is a political science data set that reports a state’s level of democracy. Its conclusions are based on an
evaluation of that state’s elections (eg, whether they are competitive and open), the nature of political participation in general, and the extent of checks on executive authority [16].
Healthcare. ‘Healthy Life Expectancy at birth’ is a population health measure that combines mortality data
with morbidity and health status data to estimate expected years of life in good health that a newborn can expect [25]. This measure is frequently used to estimate and predict future health service needs, evaluate health
programs, and identify trends and inequalities [26]. ‘Mortality by Injury’ is a surrogate measure for the incidence and severity of trauma.
Stability. ‘Armed Conflict’, ‘Civil Unrest’, ‘Terrorism’ are binary variables indicating their presence or absence
[19,27]. ‘Crime’ is a binary variable and indicates whether levels are low or high as classified by the US Department of State. ‘Travel Advisory Level’ is an ordinal variable indicating recommendations regarding travel
(exercise normal precautions, reconsider travel, exercise increased caution, do not travel) [28].

Statistical analysis
Descriptive statistics. Descriptive statistics were used to present the characteristics of LMICs as a group, as well
as weighted by NGO representation. For example, if Country 1 has a population of A and was a recipient of aid
by X NGOs, and Country 2 has a population of B and was a recipient of aid by Y NGOs, then the weighted mean
population of countries receiving reconstructive surgical aid was calculated as equal to (A × X + B × Y) / (X + Y).
Univariate. Each independent variable was analyzed with respect to the dependent variable using the
Mann-Whitney U test for binary variables, Kruskal-Wallis test for categorical variables, and Pearson correlation for continuous variables. All tests were two tailed. P values <0.05 were considered significant.
www.jogh.org • doi: 10.7189/jogh.12.04002

3

2022 • Vol. 12 • 04002

PAPERS
VIEWPOINTS

Table 1. Independent variables characterizing low- and middle-income countries.

Chao et al.

Multivariate. Regression analysis was employed to determine independent predictors for reconstructive surgical aid by NGOs to LMICs. Since the dependent variable was a count variable, both Poisson and negative binomial regression models were explored. Goodness of fit of the final model was determined using the Omnibus
Test and Residuals Analysis of the difference between actual responses and the estimated values from the model.
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All analyses were performed using SPSS version 27 (IBM Corp, Armonk, NY, USA).

RESULTS
Low- and middle-income countries
A total of 136 LMICs were included in this study, which includes all LMICs except one (Kosovo). Of these,
31 (22.6%) were low-income, 47 (34.3%) were lower middle-income, and 59 (43.1%) were upper middle-income nations. Overall LMIC characteristics and LMIC characteristics weighted by NGO representation are
presented in Table 2.

Non-governmental organizations
A total of 131 NGOs met inclusion criteria as NGOs that provide reconstructive surgical aid. Collectively, a
total of 718 sites in 136 LMICs were served by these NGOs, of which 162 (22.6%) were in low-income, 301
(41.9%) in lower middle-income, and 255 (35.5%) in upper middle-income countries. The distribution of
work performed by these NGOs by continent was Africa (30.4%), Asia (32.3%), Europe (3.1%), North America
(18.0%), and South America (16.3%). The collective worldwide efforts of these NGOs are depicted in Figure 1.

Univariate analysis
The results of univariate analysis are presented in Table 3. Countries with larger populations were more frequent recipients of reconstructive surgical aid by NGOs (Pearson = 0.52, P < 0.001), as were countries with
more airports (Pearson = 0.29, P = 0.001) and those located in Africa and Asia (P = 0.008). Receipt of aid was
greater in the middle-income than in low-income groups (P = 0.043). Partially free and unfree LMICs were
more often visited by NGOs than free LMICs with respect to both overall and press freedom (P = 0.012 and
P = 0.011, respectively).
Countries with lower ‘Hospital Beds Density’ were more frequent recipients of reconstructive surgical aid
by NGOs (Pearson = -0.28, P = 0.001), while no correlation was identified with respect to ‘Physicians Density’ (P = 0.37) or ‘Surgical Specialist Workforce’ (P = 0.28). In addition, LMICs with higher rates of ‘Mortality
by Injury’ were more frequently represented (Pearson = 0.23, P = 0.009). Countries with ongoing civil unrest
(P = 0.014), high crime rates (P < 0.001), or a travel advisory (P = 0.003) were more frequently served by NGOs.

Multivariate analysis
Regression analysis was performed to delineate the relationship between the extent to which individual LMICs
were recipients of reconstructive surgical aid and the characteristics of those LMICs. The mean and variance
of the data were dissimilar (ie, overdispersion), and thus a negative binomial regression model was selected.
The Omnibus Test indicated a statistically significant overall model (P < 0.001). In addition, Residuals Analysis demonstrated that all residuals ranged from -2.0 and +2.0, additionally confirming good model fit. There
was one statistically significant independent predictor of NGO activity: ‘Population’ (95% confidence interval
(CI) = 1.154 to 1.469; P = 0.001).

DISCUSSION
Compared to governments, NGOs possess a number of characteristics that make them duly suited to providing
health care in resource-restricted settings [29]. They operate with few restrictions, allowing them to better adapt
to local conditions and respond to specific health care needs. For example, NGOs are not required to notify
government agencies about their activities, membership, or outreach. There are also few legal restrictions on the
freedoms of expression and association of NGOs [30]. In addition, NGOs have the ability to communicate at
all levels within a given setting, ranging from neighborhoods to the top levels of government. Lastly, NGOs are
less subject to certain pressures such as geopolitical interests, which might interfere with project aims [31-33].
In this study, an interdisciplinary approach was undertaken to examine global outreach in reconstructive surgery using an original data set based on established methodology. A key finding was that in the multivariate
2022 • Vol. 12 • 04002
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Table 2. Characteristics of low- and middle-income countries and weighted by NGO representation
LMICs (n = 137)

LMICs weighted by NGO
representation (n = 718)

English-speaking

57 (41.6%)

511 (71.2%)

Internet access

31.5% (IQR, 19.1%-53.8%)

30.0% (IQR, 21.3%-54.1%)

Literacy

84.4% (IQR, 61.8%-96.7%)

78.7% (IQR, 62.3%-92.7%)

Population

10.2M (IQR, 2.4-29.0M)

28.1M (IQR, 10.8-95.5M)

52.1% (IQR, 36.7%-69.2%)

51.8% (IQR, 34.9%-63.3%)

GDP per capita

US$3360 (IQR, US$1370-6,289)

US$2549 (IQR, US$1482-6,267)

GDP healthcare

5.7% (IQR, 4.3%-7.0%)

5.5% (IQR, 4.2%-6.1%)

US$165 (IQR, US$62-344)

US$129 (IQR, US$55-316)

Low

31 (22.6%)

162 (22.6%)

Lower-middle

47 (34.3%)

301 (41.9%)

Upper-middle

59 (43.1%)

255 (35.5%)

11 (IQR, 4-30)

16 (IQR, 7.75-72)

Africa

54 (39.4%)

218 (30.4%)

Asia

30 (21.9%)

232 (32.3%)

Europe

12 (8.8%)

22 (3.1%)

North America

15 (10.9%)

129 (18.0%)

Urbanization
Economy:

Healthcare dollars per capita
Income classification:

Geography:
Airports
Continent:

South America

26 (19.0%)

117 (16.3%)

10 476 km (IQR, 8515-12,714)

10 969 km (IQR, 5576-13,219)

Not free

44 (32.1%)

198 (27.6%)

Partially free

55 (40.1%)

356 (49.6%)

Free

37 (27.0%)

160 (22.3%)

0.6685 (IQR, 0.5375-0.7463)

0.6490 (IQR, 0.5600-0.7313)

4.0 (IQR, -1.5-8.0)

5.0 (IQR, 0.0-8.0)

Not free

59 (43.1%)

299 (41.6%)

Partially free

57 (41.6%)

367 (51.1%)

Free

21 (15.3%)

51 (7.1%)

55.5 (IQR, 45.0-61.0)

55.0 (IQR, 44.75-61.0)

Distance
Government & society:
Freedom:

Human Development Index
Polity score
Press freedom:

Health:
Healthy life expectancy at birth
Hospital beds’ density

1.8 (IQR, 1.0-3.3)

1.2 (IQR, 0.80-1.96)

22.5 (IQR, 13.2-39.3)

22.5 (IQR, 13.6-35.5)

Maternal mortality

114.5 (IQR, 36.0-316.3)

123.0 (IQR, 59.0-308.0)

Mortality by injury

8.9 (IQR, 7.4-10.9)

10.1 (IQR, 8.0-11.9)

Physicians’ density

0.8 (IQR, 0.2-1.9)

0.8 (IQR, 0.2-1.7)

Surgical specialist workforce

7.6 (IQR, 1.4-30.3)

5.1 (IQR, 1.0-22.2)

Armed conflict

33 (24.1%)

205 (28.6%)

Civil unrest

34 (24.8%)

247 (34.4%)

Crime

50 (36.5%)

268 (37.3%)

Terrorism

40 (29.2%)

252 (35.1%)

1 (Exercise normal precautions)

57 (41.6%)

175 (24.4%)

2 (Exercise increased caution)

54 (39.4%)

399 (55.6%)

3 (Reconsider travel)

12 (8.8%)

86 (12.0%)

4 (Do not travel)

14 (10.2%)

58 (8.1%)

Infant mortality

Stability:

Travel advisory:

IQR – interquartile range, LMIC – low- and middle-income countries, NGO – non-governmental organization
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Figure 1. Collective worldwide efforts of NGOs in terms of the number of NGOs that provide reconstructive surgery aid
to individual LMICs.
Table 3. Univariate analysis of country-specific variables on
receipt of reconstructive surgical aid to LMICs by NGOs
P-value
Demography:
English-speaking
Internet access
Literacy
Population
Urbanization
Economy:
GDP per capita
GDP spent on health care
Healthcare dollars per capita
Income classification
Geography:
Airports
Continent
Distance
Government & society:
Freedom
Human Development Index
Polity score
Press freedom
Health:
Healthy life expectancy at birth
Hospital beds’ density
Infant mortality
Maternal mortality
Mortality by Injury
Physicians’ density
Surgical specialist workforce
Stability:
Armed conflict
Civil unrest
Crime
Terrorism
Travel advisory

0.91
0.88
0.79
<0.001*
0.50
0.27
0.18
0.30
0.043*
0.001*
0.008*
0.17
0.012*
0.83
0.10
0.011*
0.66
0.001*
0.41
0.62
0.009*
0.37
0.28
0.46
0.014*
<0.001*
0.25
0.003*

GDP – gross domestic product, LMIC – low- and middle-income
countries, NGO – non-governmental organization
*P < 0.05.
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analysis, only ‘Population’ was identified as an independent predictor
of the frequency by which sites were served by NGOs. This is perhaps
not a surprising result. Of the data that is available to organizations,
population is one of the most consistently available and easiest to interpret. Certainly, larger countries have more people who might benefit from aid. However, decisions about the distribution of aid should
also include a measure of need, such as the World Bank income classification. For example, China is an upper middle-income country that
ranked eighth overall for the number of sites receiving of reconstructive surgical aid, surpassing 129 other countries with greater need. This
issue is important in relation to poverty trap theory, a major concept
in the discourse about how best to distribute developmental aid, and
which concerns the self-reinforcing mechanisms that cause poverty to
persist unless there is outside intervention [34]. For example, a joint
report by the World Health Organization and the World Bank stated
that approximately 100 million people annually are pushed into extreme poverty because they had to pay for health services out of their
own pockets, causing countries that are already amongst the most poor
to be at greatest risk for continued or worsening poverty [35].
From an interdisciplinary perspective, we suggest the following policy recommendations. First, NGOs providing reconstructive surgical
aid should formally coordinate their efforts, which could potentially
help reduce disparities in aid distribution. Currently, no such coordination mechanism or shared information warehouse exists. As early as
the 1960s, organizations such as the United Nations (UN), Red Cross,
and governmental and nongovernmental agencies recognized the importance of coordination. Accordingly, they proposed mechanisms and
frameworks for coordination [36,37]. Much of this work originated in
the context of delivering health services during humanitarian crises, but
many of the same principles apply to health services generally: identify needs, assess infrastructure, inventory resources, and apply experience. The need for greater collaboration among NGOs in health care
is not unique and is also well recognized in other areas of aid [38,39].
Lotfi et al. performed a systematic review of five suggested models for
coordinating the provision of health services in LMICs when multiple
actors are involved [40]. Of these, the “Who is Where, When, doing
What” (4Ws) tool, created by the U.N. Inter-Agency Standing Commit6
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tee, is readily applicable to surgical aid by NGOs [41]. As its name implies, the 4Ws tool focuses on who the
participating actors are, where and when they are acting, and what their activities are. The 4Ws tool includes
a one-page introduction and three activity spreadsheets: one for information about the organization, one for
details of activities (eg, specific planned surgical procedures), and the last one for pre-defined activities (eg, engaging the local community). Exercises are then conducted with all involved parties aimed at mapping activities, recommending changes based on field experience, and presenting the findings to a coordination group.
This tool was effective in coordinating responsibilities between health services actors responding to the Iraqi
refugee crisis in Jordan following the Iraq War in 2003. Similar approaches for collaboration between NGOs
have also been undertaken in the setting of surgery in Rwanda and primary health care in Pakistan [42,43].
A second policy recommendation is for NGOs to systematically study and report the outcomes associated with
their work. Metrics of “Aid Effectiveness” are routinely measured and reported by international organizations
such as the World Bank and the United Nations Educational, Scientific and Cultural Organization in all areas
of development, and are crucial for understanding the effects of aid [44]. The Lancet Commission on Global
Surgery has largely led the way in the field of global surgery with measures such as ‘Access to Timely Essential
Surgery’ [18]. These are critical indicators that speak broadly as to the surgical environment in LMICs. However, additional information is needed about the factors that underlie these measures. This is where more could
be done by NGOs. While it is likely that NGOs each perform their own internal analyses, a shared approach
to data would do much toward advancing the mission of global surgery. Even basic information, such as the
volume of key procedures performed in a LMIC before and after outreach, would benefit all stakeholders and
help to maximize the impact of aid efforts. Indeed, many experts have advocated greater inclusion of surgical
measures like these in the WHO’s Core Health Indicators [45,46].
This study has several limitations. First, relevant data about LMICs is sometimes limited, including variables
that were of potential interest in this study. For example, we had planned to include the World Bank’s ‘Number of Surgical Procedures (per 100 000 population)’ as a variable in the analysis. However, this was precluded
due to inconsistent availability of this data for LMICs, which is an example of the broader challenge of obtaining complete and accurate data about LMICs. Another important category of data that was inconsistently available was information about the incidences of conditions treated by reconstructive surgeons (eg, cleft lip/palate)
in individual LMICs. Second, it is not possible to confirm whether every existing and relevant reconstructive
surgery NGO was captured in this study. This is due in large part to the loose and broad definition of NGOs.
While this characteristic represents a strength of NGOs with respect to the ease with which they may assemble and act, it also means that publicly available information may be limited. Furthermore, our methodology
may not have captured joint trips or trips involving multiple surgical specialties. Nevertheless, we believe that
the analysis of a large number of NGOs in this study may help improve our understanding of this subject. Future work should aim to systematize and share the collection and analysis of data on the work performed by
NGOs, in both reconstructive surgery and other surgical subspecialties, to better understand why they work
where they do and their impact.

CONCLUSIONS
The scope of countries served by NGOs that provide reconstructive surgical aid is broad, and is especially
concentrated in more populous nations. We recommend greater coordination of efforts and data-sharing by
NGOs in order to better match aid distribution with need. In addition, similar investigations in other surgical
subspecialties may be advisable to help maximize the impact of the important work performed by NGOs and
the surgeons with whom they work.

Authorship contributions: Conceived and designed the study: AHC, JRM. Conducted the study: AHC. Analyzed the
data: AHC, JRM. Wrote the draft manuscript and reviewed the manuscript: AHC, JRM.
Funding: None.
Competing interests: The authors completed the ICMJE Declaration of Interest Form (available upon request from the
corresponding author), and declare no conflicts of interest.
Additional material
Online Supplementary Document

www.jogh.org • doi: 10.7189/jogh.12.04002

7

2022 • Vol. 12 • 04002

PAPERS
VIEWPOINTS

Reconstructive surgery global outreach by NGOs

VIEWPOINTS
PAPERS

REFERENCES

Chao et al.

1 Shrime MG, Bickler SW, Alkire BC, Mock C. Global burden of surgical disease: an estimation from the provider perspective.
Lancet Glob Health. 2015;3 Suppl 2:S8-9. Medline:25926322 doi:10.1016/S2214-109X(14)70384-5
2 World Health Organization. Emergency and Essential Surgical Care. Available: https://www.who.int/surgery/en/. Accessed: 1
April 2021.
3 The Lancet Commission on Global Surgery. Available: https://www.lancetglobalsurgery.org/. Accessed: 1 April 2021.
4 Honke J, Lederer M. Development and international relations. In: Carlsnaes W, Risse T, Simmons BA, eds. Handbook of international relations. 2nd ed. London: SAGE Publications Ltd.; 2013:775-800.
5 World Bank. World Bank Data Help Desk: World Bank Country and Lending Groups. Available: https://datahelpdesk.worldbank.org/knowledgebase/articles/906519. Accessed: 1 April 2021.
6 United Nations Development Programme. Human Development Reports: Human Development Index (HDI). Available: http://
hdr.undp.org/en/content/human-development-index-hdi. Accessed: 1 April 2021.
7 World Bank. Indicators: Data. Available: https://data.worldbank.org/indicator. Accessed: 1 April 2021.
8 Ng-Kamstra JS, Riesel JN, Arya S, Weston B, Kreutzer T, Meara JG, et al. Surgical Non-governmental Organizations: Global
Surgery’s Unknown Nonprofit Sector. World J Surg. 2016;40:1823-41. Medline:27008646 doi:10.1007/s00268-016-3486-1
9 Ng-Kamstra JS, Arya S, Chung TE, Weston B, Frankfurter C, Gutnik LA, et al. Mapping the playing field-a novel web-based
strategy to identify non-governmental actors in global surgery. Lancet. 2015;385 Suppl 2:S55. Medline:26313105 doi:10.1016/
S0140-6736(15)60850-9
10 United Nations. Civil Society Unit: NGO Relations. Available: http://www.unrol.org/article.aspx?article_id=47. Accessed: 1
April 2021.
11 The Reconstructive Surgery Foundation. Volunteers in Reconstructive Surgery. Available: https://www.thepsf.org/programs/
volunteers-in-reconstructive-surgery. Accessed: 1 April 2021.
12 Central Intelligence Agency. The World Factbook. Available: https://www.cia.gov/library/publications/the-world-factbook/.
13 Google. Available: http://maps.google.com/. Accessed: 1 April 2021.
14 Freedom House. Available: http://freedomhouse.org/. Accessed: 1 April 2021.
15 United Nations Development Programme. Human Development Reports: Human Development Index (HDI). Available: http://
hdr.undp.org/en/content/human-development-index-hdi. Accessed: 1 April 2021.
16 Polity IV Project. Political Regime Characteristics and Transitions. Available: https://www.systemicpeace.org/polity/polity4.
htm. Accessed: 1 April 2021.
17 World Health Organization. Health Data and Statistics. Available: https://www.who.int/healthinfo/statistics/en/. Accessed: 1
April 2021.
18 The Lancet Commission on Global Surgery. Global Indicator Initiative. Available: https://www.lancetglobalsurgery.org/indicators. Accessed: 1 April 2021.
19 Uppsala Conflict Data Program. Available: https://ucdp.uu.se/. Accessed: 1 April 2021.
20 United States Department of State. Available: http://www.state.gov/. Accessed: 1 April 2021.
21 World Bank. World Bank Data Help Desk: World Bank Country and Lending Groups. Available: https://datahelpdesk.worldbank.org/knowledgebase/articles/906519. Accessed: 1 April 2021.
22 World Bank. World Bank Data Help Desk: Why use GNI per capita to classify economies into income groupings? Available:
https://datahelpdesk.worldbank.org/knowledgebase/articles/378831-why-use-gni-per-capita-to-classify-economies-into. Accessed: 1 April 2021.
23 Freedom House. Freedom in the World Research Methodology. Available: https://freedomhouse.org/reports/freedom-world/
freedom-world-research-methodology. Accessed: 1 April 2021.
24 Freedom House. Freedom of the Press Research Methodology. Available: https://freedomhouse.org/freedom-press-research-methodology. Accessed: 1 April 2021.
25 World Health Organization. Healthy Life Expectancy (HALE) at Birth. Available: https://www.who.int/gho/mortality_burden_
disease/life_tables/hale_text/en/. Accessed: 1 April 2021.
26 Centers for Disease Control and Prevention. State-Specific Healthy Life Expectancy at Age 65 Years – United States, 2007–2009.
Available: https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6228a1.htm. Accessed: 1 April 2021.
27 U.S. Department of State. International Travel. Available: https://travel.state.gov/content/travel/en/international-travel.html.
Accessed: 1 April 2021.
28 U.S. Department of State. Travel Advisories. Available: https://travel.state.gov/content/travel/en/traveladvisories/traveladvisories.html/. Accessed: 1 April 2021.
29 Matthias AR, Green AT. The comparative advantage of NGO (non-governmental organizations) in the health sector – a look at
the evidence. World Hosp Health Serv. 1994;30:10-5. Medline:10135089
30 U.S. Department of State. Non-Governmental Organizations (NGOs) in the United States. Available: https://www.state.gov/
non-governmental-organizations-ngos-in-the-united-states/. Accessed: 1 April 2021.
31 Easterly W, Pfutze T. Where Does the Money Go? Best and Worst Practices in Foreign Aid. J Econ Perspect. 2008;22:29-52.
doi:10.1257/jep.22.2.29
32 Andersen TB, Hansen H, Markussen T. US politics and World Bank IDA-lending. J Dev Stud. 2006;42:772-94.
doi:10.1080/00220380600741946
33 Wright J, Winters MS. The Politics of Effective Foreign Aid. Annu Rev Polit Sci. 2010;13:61-80. doi:10.1146/annurev.polisci.032708.143524
34 Sachs J. The End of Poverty. London, United Kingdom: Penguin Books; 2006.

2022 • Vol. 12 • 04002

8

www.jogh.org • doi: 10.7189/jogh.12.04002

35 World Health Organization. Available: https://www.who.int/news/item/13-12-2017-world-bank-and-who-half-the-worldlacks-access-to-essential-health-services-100-million-still-pushed-into-extreme-poverty-because-of-health-expenses. Accessed:
1 April 2021.
36 Bradt DA, Drummond CM. From complex emergencies to terrorism–new tools for health-sector coordination in conflict-associated disasters. Prehosp Disaster Med. 2003;18:263-71. Medline:15141868 doi:10.1017/S1049023X00001151
37 Michaud EC, Maxwell GL. Medical capacity building efforts in northern Iraq 2009-2010. Mil Med. 2012;177:676-80. Medline:22730843 doi:10.7205/MILMED-D-11-00433
38 Chao G, Muhittin A. Understanding Collaboration Among Nonprofit Organizations: Combining Resource Dependency, Institutional, and Network Perspectives. Nonprofit Volunt Sector Q. 2005;34:340-61. doi:10.1177/0899764005275411
39 Rouhi N, Gorji HA, Maleki M. Nongovernmental organizations coordination models in natural hazards: A systematic review.
J Educ Health Promot. 2019;8:44. Medline:30993137
40 Lotfi T, Bou-Karroum L, Darzi A, Hajjar R, El Rahyel A, El Eid J, et al. Coordinating the Provision of Health Services in Humanitarian Crises: a Systematic Review of Suggested Models. PLoS Curr. 2016;8:ecurrents.dis.95e78d5a93bbf99fca68be64826575fa. Medline:27617167 doi:10.1371/currents.dis.95e78d5a93bbf99fca68be64826575fa
41 United Nations. Inter-Agency Standing Committee (IASC). Available: https://interagencystandingcommittee.org/. Accessed:
1 April 2021.
42 Petroze RT, Mody GN, Ntaganda E, Calland JF, Riviello R, Rwamasirabo E, et al. Collaboration in surgical capacity development: a report of the inaugural meeting of the Strengthening Rwanda Surgery initiative. World J Surg. 2013;37:1500-5. Medline:22956013 doi:10.1007/s00268-012-1769-8
43 Gulzar L, Henry B. Interorganizational collaboration for health care between nongovernmental organizations (NGOs) in Pakistan. Soc Sci Med. 2005;61:1930-43. Medline:15935537 doi:10.1016/j.socscimed.2005.03.045
44 United Nations Educational, Scientific and Cultural Organization (UNESCO). Available: http://uis.unesco.org/. Accessed: 1
April 2021.
45 Makasa EM. Letter to global health agency leaders on the importance of surgical indicators. Lancet. 2014;384:1748. Medline:25455247 doi:10.1016/S0140-6736(14)62012-2
46 World Health Organization. Global Reference List of 100 Core Health Indicators. Available: https://www.who.int/healthinfo/
indicators/2018/en/. Accessed: 1 April 2021.

www.jogh.org • doi: 10.7189/jogh.12.04002

9

2022 • Vol. 12 • 04002

PAPERS
VIEWPOINTS

REFERENCES

Reconstructive surgery global outreach by NGOs

