
� 1Wigle JM, et al. BMJ Glob Health 2018;3:e000792. doi:10.1136/bmjgh-2018-000792

Developing a tool to measure the 
reciprocal benefits that accrue to health 
professionals involved in global health

Jannah Margaret Wigle,1,2 Nadia Akseer,1,2 Sarah Carbone,1,3 Raluca Barac,1 
Melanie Barwick,1,2,4 Stanley Zlotkin1,2,5,6

Practice

To cite: Wigle JM, Akseer N, 
Carbone S, et al. Developing a 
tool to measure the reciprocal 
benefits that accrue to health 
professionals involved in 
global health. BMJ Glob Health 
2018;3:e000792. doi:10.1136/
bmjgh-2018-000792

Handling editor Alberto L. 
Garcia-Basteiro

►► Additional material is 
published online only. To view 
please visit the journal online 
(http://​dx.​doi.​org/​10.​1136/​
bmjgh-​2018-​000792).

Received 21 February 2018
Revised 15 June 2018
Accepted 20 July 2018

1Centre for Global Child Health, 
Hospital for Sick Children, 
Toronto, Ontario, Canada
2Dalla Lana School of Public 
Health, University of Toronto, 
Toronto, Ontario, Canada
3Lawrence S. Bloomberg Faculty 
of Nursing, University of Toronto, 
Toronto, Ontario, Canada
4Department of Psychiatry, 
University of Toronto, Toronto, 
Ontario, Canada
5Department of Nutritional 
Sciences, University of Toronto, 
Toronto, Ontario, Canada
6Department of Paediatrics, 
University of Toronto, Toronto, 
Ontario, Canada

Correspondence to
Nadia Akseer;  
​nadia.​akseer@​sickkids.​ca

© Author(s) (or their 
employer(s)) 2018. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

Abstract
Research to date on global health collaborations has 
typically focused on documenting improvements in the 
health outcomes of low/middle-income countries. Recent 
discourse has characterised these collaborations with 
the notion of ‘reciprocal value’, namely, that the benefits 
go beyond strengthening local health systems and that 
both partners have something to learn and gain from the 
relationship. We explored a method for assessing this 
reciprocal value by developing a robust framework for 
measuring changes in individual competencies resulting 
from participation in global health work. The validated 
survey and evidence-based framework were developed 
from a comprehensive review of the literature on global 
health competencies and reciprocal value. Statistical 
analysis including factor analysis, evaluation of internal 
consistency of domains and measurement of floor and 
ceiling effects were conducted to explore global health 
competencies among diverse health professionals at a 
tertiary paediatric health facility in Toronto, Canada. Factor 
analysis identified eight unique domains of competencies 
for health professionals and their institutions resulting from 
participation in global health work. Seven domains related 
to individual-level competencies and one emphasised 
institutional capacity strengthening. The resulting Global 
Health Competency Model and validated survey represent 
useful approaches to measuring the reciprocal value of 
global health work among diverse health professionals 
and settings. Insights gained through application of the 
model and survey may challenge the dominant belief that 
capacity strengthening for this work primarily benefits the 
recipient individuals and institutions in low/middle-income 
settings.

Introduction
Global health represents an assimilation of 
educational, humanitarian and research 
interests, with participation of diverse stake-
holders, including academic institutions, 
hospitals, and private and non-governmental 
organisations.1 Global priorities over the last 
15 years, including the Millennium Devel-
opment Goals and the more recent Sustain-
able Development Goals,2 have catalysed an 
increase in global financial resources and 
political will to support such endeavours. 

As a result, a strengthened focus on part-
nership and collaboration to address global 
health challenges has been established.3 4 
Reflecting this renewed focus, several authors 
have documented an increased expansion 
and prioritisation of global health academic 
degrees, programmes and research efforts led 
by universities and academic institutions,5 as 
well as substantial variability in the expertise 
and focus of health professionals involved in 
global health work.6 

Research on the impact of global health 
partnerships and capacity development 
initiatives frequently emphasises that knowl-
edge and competencies are translated from 
individuals and institutions in high-income 
settings to those in low-  or middle-income 
countries (LMICs).7 Recently, the perception 
that capacity and resources are transferred in 
a unidirectional process has been challenged, 
as the reciprocal value and benefits for both 
partners are increasingly recognised.7–11 

Summary box

►► Participation in global health research and service 
delivery efforts has increased and involves diverse 
stakeholders and institutions, including universities 
and hospitals.

►► The reciprocal sharing of knowledge and innovations 
among partners in low/middle-income and high-in-
come settings has been increasingly recognised.

►► Few frameworks or tools are available to measure 
reciprocal value and global health competencies 
among diverse health professional and institutions 
resulting from this work.

►► A novel and validated tool was developed to mea-
sure the reciprocal benefits of international health 
work among diverse healthcare professionals.

►► Understanding that global health work benefits both 
providers and recipients challenges the dominant 
rhetoric and belief that only recipients benefit, and 
this could transform future approaches to global 
health.

http://gh.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjgh-2018-000792&domain=pdf&date_stamp=2018-08-22
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Research on ‘reverse or frugal innovation’10 12–15 and 
institutional ‘twinning’, collaborative learning, and part-
nerships between stakeholders in LMICs and high-in-
come countries10 16 17 underscores the importance of 
shared learning and highlights the mutual benefits for 
all partners involved in global health work.

Despite this emphasis on partnerships in global 
health, little is known about approaches to evaluating or 
measuring the ‘reciprocal value’ for institutions or diverse 
health professionals working in global health. Research 
with nurses and physicians who have returned from field 
work in LMICs reports changes in ‘soft’ skills relating to 
personality or interpersonal skills, and a positive impact 
on the individuals’ clinical practice. However, neither the 
impacts on allied professionals or institutional compe-
tencies are well documented.8 In addition, few existing 
frameworks have conceptualised global health compe-
tencies at the individual level,18 institutional level19 or 
across levels and professions.6 8 Further limiting this area 
of research is that the global health research community 
has yet to agree on and adhere to a set of standardised 
core competencies, nor have they developed or endorsed 
validated tools for measuring changes.6 The paucity of 
evidence on the skills and competencies gained by indi-
viduals who participate in global health efforts on both 
sides of the partnership poses an important challenge 
and opportunity for further research in this area.

To this end, we reviewed the literature, developed a 
validated survey and proposed a conceptual model of 
reciprocal value. The Global Health Competency Survey 
was developed and validated to measure the reciprocal 
value of global health work among diverse healthcare 
professionals within a paediatric tertiary health facility. 
These findings subsequently informed an evidence-based 
conceptual framework, the Global Health Competency 
Model. The study by Carbone et al20 used this model and 
survey to measure the experiences of health professionals 
participating in global health work, and found gains in 
personal, professional and organisational competencies. 
The survey was revised, condensed and validated and 
may be appropriate for other research settings and stake-
holders, including academic and healthcare institutions 
pursuing global health research, capacity building and 
global partnerships.

Development and validation of model and survey
Step 1: Comprehensive literature review
We searched peer-reviewed publications to determine 
commonly reported benefits and value of international 
partnerships. We used the Queen’s University Library 
Catalogue to search key databases including PubMed, 
PubMed Health, Embase, Proquest, Access Medicine, 
Cochrane Library, Medline, ScienceDirect and Google-
Scholar (online supplementary appendix A). To inform 
the initial survey development, we reviewed 78 articles 
written in English and published between 1990 and 
2015. Eleven publications included discussion of the 

core competencies required by health professionals, with 
examples of general or global competency development 
frameworks.18 19 Studies between 2015 and May 2018 were 
also reviewed and 11 additional articles included, using 
the same search strategy to ensure coverage of recent 
literature to inform the finalisation of the conceptual 
model, background and discussion. Most studies were 
published in Canada, the USA and the UK, and refer-
enced partnerships with organisations in LMICs. This 
review informed the initial development of the Global 
Health Competency Survey and Model.

Step 2: Development and validation of global health 
competency survey
The survey was initially composed of 22 questions and 
106  items measuring self-reported competencies and 
values gained through participation in global health 
work (online supplementary appendix B). Survey ques-
tions spanned personal and professional impact and 
were measured on a 5-point Likert scale, ranging from 
‘strongly disagree’ to ‘strongly agree’ or ‘yes’ or ‘no’. 
Five additional questions were included to assess the 
value attributed to individuals’ global health work by 
colleagues and hospital management, to understand the 
nature of internal institutional support for global health 
work and to inform future strategic direction. Five partic-
ipants were purposively selected to pilot test the ques-
tionnaire and provide feedback on survey clarity, content 
and length. Pilot responses were excluded from the 
survey analysis and results. Participant eligibility criteria 
included nursing professionals (clinical, educator, nurse 
practitioner, etc), physicians, research staff or allied 
health professionals who were currently employed at the 
Hospital for Sick Children, a paediatric tertiary health-
care facility located in Toronto, Canada. Participants 
were required to have undertaken fieldwork internation-
ally in an LMIC or low-resource setting. The web-based 
survey was sent to 478 health professionals by email 
and administered through SurveyMonkey in July 2015. 
Respondents were given 3 weeks to complete the survey. 
The response rate was 34%, with 161 surveys completed; 
however, only 156 individuals (33%) met the eligibility 
criteria for inclusion in the analysis. An assessment of 
sampling bias by gender and occupation was conducted 
by comparing the demographic characteristics (online 
supplementary appendix C) of the survey sample and the 
target population and showed no statistically significant 
differences between respondents and non-respondents. 
Research ethics approval for this study was obtained from 
the Hospital for Sick Children Ethics Review Board in 
July 2015. All statistical analyses were conducted using 
SPSS version 23.0, and type 1 error rates were controlled 
at 0.05.

Survey validation
A factor analysis was conducted to reduce and categorise 
questionnaire items into descriptive, meaningful cate-
gories, based on underlying constructs.21 A maximum 

https://dx.doi.org/10.1136/bmjgh-2018-000792
https://dx.doi.org/10.1136/bmjgh-2018-000792
https://dx.doi.org/10.1136/bmjgh-2018-000792
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likelihood method of analysis was performed, based on 
the data from 156 health professionals.21 22 The Kaiser-
Meyer-Olkin (KMO) measure, Bartlett’s test of sphericity, 
cumulative per  cent of variance explained, Cronbach’s 
alpha and the component correlation matrix were used 
to assess the suitability of exploratory factor analysis for 
the Global Health Competency Survey.

Exploratory factor analysis is a variable reduction tech-
nique used to identify underlying constructs or factors 
within the Global Health Competency Survey.23 Factors 
were composed of at least three items,21 and missing data 
were replaced with the variable mean. Sensitivity analyses 
of approaches for handling missing data were conducted, 
with no meaningful differences identified between 
replacement with mean, pairwise and listwise deletion of 
missing data. Eigenvalues of ≥1 and scree plots were used 
to determine the number of underlying constructs.23 An 
orthogonal varimax rotation was used to improve inter-
pretation of factors, as the analysis involved uncorrelated 
factors.21 24

Factor loadings represent a measure of the contribution 
of specific items to the factor, and values greater or equal 
to approximately 0.4 were used to identify contributing 
items. Items that experienced split-loading, or those that 
loaded onto more than one factor, were assessed using 
a cut-off of factor loading of 0.4. Questions with small 
sample sizes (n<40) were removed, as were items that 
addressed overlapping factors. Questions that demon-
strated floor or ceiling effects, where at least 33% of the 
responses fell within the most extreme categories were 
also removed25–27 (online supplementary appendix D). 
Multicollinearity of variables was assessed through anal-
ysis of coefficients in the correlation matrix, and items 
having a correlation greater than 0.70 were removed 
to ensure items did not overlap. These strategies were 
employed to condense the survey and mitigate poten-
tially skewed results. In total, 17 questions were removed. 
The final survey is composed of 80  items, including 
demographic information (7  items), institutional value 
(5 items) and 68 items distributed across personal, profes-
sional and institutional capacity development domains 
(online supplementary appendix E).

Overall factor analysis
A complete factor analysis conducted with all question-
naire items using eigenvalues of    ≥1 and the scree plot 
(online supplementary appendix F1) produced a seven-
factor solution (online supplementary appendix F2). 
However, the KMO test failed to verify the adequacy 
of the sampling for factor analysis. As a result, a three-
phased factor analysis was conducted to overcome the 
limitations of a small sample size.

Factor analysis phase 1
Phase 1 of the factor analysis found a statistically 
significant KMO (0.874) and Bartlett’s test (p<0.000) 
and confirmed an adequate sample size for analysis 
(table 1). Four factors were identified to explain 53.8% 

of the total variance by analysing the scree plot (online 
supplementary appendix G) and based on eigenvalues 
of at least 1. These factors were defined (table  4) and 
include: (1) knowledge of global health (29.6% of vari-
ance explained); (2) cultural awareness and promotion 
(4.5%); (3) teamwork and motivation (8.7%) and (4) 
personal capacity development (11.0%).

Internal consistency of phase 2
Based on eigenvalues (≤1), phase 2 of the factor analysis 
loaded onto six factors. However, considering the scree 
plot (online supplementary appendix H1 and H2) and 
that fewer than three items loaded onto factors 5 and 6, 
a four-factor solution was proposed. Items analysed in 
this phase included wide-ranging capacities relating to 
soft, job-related, self-management, awareness and ethical 
reasoning skills, and together represent a larger ‘profes-
sional capacity development’ domain. This domain eval-
uated individuals’ responses to job-related skills, which 
due to the variety of occupations and roles held by 
respondents, led to extremely diverse responses. In addi-
tion, certain skills were not applicable for all respond-
ents. As a result, findings from the factor analysis did not 
elicit a meaningful solution, and four subdomains were 
proposed based on the literature review and conceptual 
framework. Analysis of the internal consistency of the 
four subdomains reinforce the scale’s reliability to group 
competencies (table  2). All subdomains reported high 
levels of internal consistency (0.819 to 0.894).

Factor analysis phase 3
Phase 3 of the factor analysis identified three factors, 
which together explained 48.6% of the cumulative vari-
ance (table  3; online supplementary appendix 1). The 
KMO measure of sampling adequacy (0.830) and Bartlett’s 
test of sphericity (p<0.000) confirmed the sample size as 
suitable. Factors were named and defined to include: (1) 
strategic analysis and decision-making (14.8% of variance 
explained); (2) patient-centred care (6.5%) and (3) insti-
tutional capacity development (27.3%).

Description of factors and internal consistency of survey
Cronbach’s alpha coefficient was used to determine the 
internal consistency of the entire reciprocal value survey, 
and the 95% CI is provided by the intraclass correla-
tion coefficient average measure. Overall, good internal 
consistency was demonstrated with Cronbach’s alpha 
coefficients ranging from 0.794 to 0.894, with values of 
0.7–0.8 generally considered to be acceptable values.28 
This indicates that the survey scale is suitable and that the 
items represent good domain measures. Rotated factor 
loadings and eigenvalues, scree tests and our key theo-
retical frameworks18 19 informed the interpretation of the 
factor analysis results. Factors were named and defined 
based on the existing models of global health competen-
cies8 18 19 and were reviewed and validated by a multidisci-
plinary research team composed of global health experts 
and health professionals (table 4).

https://dx.doi.org/10.1136/bmjgh-2018-000792
https://dx.doi.org/10.1136/bmjgh-2018-000792
https://dx.doi.org/10.1136/bmjgh-2018-000792
https://dx.doi.org/10.1136/bmjgh-2018-000792
https://dx.doi.org/10.1136/bmjgh-2018-000792
https://dx.doi.org/10.1136/bmjgh-2018-000792
https://dx.doi.org/10.1136/bmjgh-2018-000792
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Step 3: Development of Global Health Competency Model
The proposed Global Health Competency Model is based 
on a review of global health competencies’ literature, 
models and frameworks,18 19 and our survey results. The 
model consists of eight overall domains across personal, 
professional and institutional competencies and skills 
(figure 1).

Application of model and survey
The Global Health Competency Model and Survey were 
used to assess the perceived reciprocal value of global 
health work among diverse health professionals working 
in various professions.20 Engagement in global health 

work was found to improve personal, professional and 
institutional competencies and skills, across different 
health professions, length of engagement in global health 
work and location of work in both low- and high-resource 
settings.

Both the model and the survey represent a novel 
approach to measuring the impact of global health 
experiences among health professionals and may be 
used for monitoring, evaluation and transformations in 
policy, programmes and training. This approach could 
be used to identify gaps and gains in knowledge and 
competencies by academic institutions, professional 
associations, researchers and policy-makers to ensure 

Table 1  Factor analysis phase 1

Phase 1—factor analysis

KMO measure of sampling adequacy 0.874

Bartlett’s test of sphericity P<0.000

Cumulative % of variance explained 53.789

Items Domain 1 Domain 2 Domain 3 Domain 4

Cumulative % of variance explained 29.584 34.110 42.770 53.789

% variance explained 29.584 4.526 8.660 11.019

I have an improved awareness of the needs of low/middle-income 
countries

0.899

I have an improved understanding of the health challenges facing low/
middle-income countries

0.836

I have an improved awareness of the resources available in low/middle-
income countries

0.800

I have a greater understanding of global health issues 0.663

I have an improved understanding of the complexity of research 
conducted in low/middle-income countries

0.485

I look for ways to make my work environment more multicultural 0.837

I stress the importance of cultural competence among my colleagues 0.710

I am more aware of my own behaviours and attitudes towards culture 0.564

I am more likely to encourage my team to be innovative 0.765

I am better at managing my team 0.738

I am more likely to look for ways to motivate my team 0.324 0.714

I am better at keeping my team informed of any relevant issues 0.587

I am better at working as part of a team 0.429 0.373*

I offer help to my colleagues more often 0.367 0.313*

My cultural competence has improved 0.464 0.379*

I am more sensitive to other cultures 0.411 0.378*

I changed my attitude towards my self 0.781

I experienced personal growth 0.717

I made new friendships 0.660

I made changes in my personal life 0.646

My desire to pursue further education has increased 0.643

I fulfilled my desire to travel 0.586

*Indicates where an item is found to split-loading, that the selected item will be where the factor item will be loaded onto (based on theory 
and literature).
KMO, Kaiser-Meyer-Olkin. 
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that health professionals are adequately prepared to 
engage in global health work. Results demonstrate that 
the Global Health Competency Survey is a reliable, 
suitable tool for measuring the impact of global health 
experiences among doctors, nurses and allied healthcare 

professionals. Survey validation involved a multipronged 
approach assessing face validity, pilot testing, implemen-
tation and factor analysis to inform the revision, resulting 
in a final survey tool.

Past research in this area has primarily defined or 
evaluated competency in global health knowledge 
and skills among student health practitioners (family 
physicians, nurses, physiotherapists and occupational 
therapist),25 29–38 volunteers8 or nurses.38 39 Focused on 
identifying core competencies, no attempts have been 
made to develop tools for monitoring and evaluation 
of reciprocal benefits, to inform education and training 
curricula,33 40 or to address potential career benefits for 
health professionals. The Global Health Competency 
Model and Survey address this gap, identifying a range 
of benefits experienced by healthcare professionals and 
their institutions that may prove useful for further invest-
ment and support for global health efforts.

Recent research efforts by a subcommittee of the 
Consortium of Universities for Global Health identified 
and defined global health competencies for students.6 

Table 2  Internal consistency of proposed professional 
capacity development factor

Professional capacity development

Domain
Cronbach’s alpha (95% 
CI)

Domain 5a—Soft skills
(n=90, 8 items)

0.894 (0.857 to 0.924)

Domain 5b—Job-related skills
(n=46; 8 items)

0.858 (0.786 to 0.912)

Domain 5 c —Self-management 
and awareness
(n=92; 8 items)

0.866 (0.820 to 0.904)

Domain 5d—Ethical reasoning
(n=63; 3 items)

0.819 (0.724 to 0.884)

Table 3  Factor analysis phase 3

Phase 3—factor analysis

KMO measure of sampling adequacy 0.830

Bartlett’s test of sphericity P<0.00.000

Cumulative % of variance explained 48.570

Item Domain 6 Domain 7 Domain 8

Cumulative % of variance explained 14.795 21.244 48.570

% of variance explained 14.795 6.449 27.326

My patients are more likely to feel that I care about them 0.873

I am less likely to get frustrated with my patients or their families 0.833

I take more time to understand the needs of my patients and their families 0.702

I am more aware of how the social determinants of health influence patients 0.514

I am better at thinking critically 0.517 0.397*

I am better at providing my team with a clear direction and objectives 0.811

I am better at identifying priorities and defining realistic objectives 0.807

I am more likely to stand-by my decisions 0.663

I am better equipped to anticipate new trends and identify long-term goals 0.657

There should be more collaboration between partners 0.660

There should be more opportunities to teach 0.652

There should be opportunities to practise skills 0.644

There should be more opportunities to provide feedback for the programme 0.643

There should be more opportunities to receive feedback on individual performance 0.629

There should be more contact with students 0.587

There should be more contact with patients 0.585

There should be stronger support before, during or after overseas visits 0.542

There should be more comprehensive training before travelling overseas 0.471

Overseas visits should be longer 0.441

*Indicates where an item is found to split-loading, that the selected item will be where the factor item will be loaded onto (based on theory 
and literature).
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The competencies identified in our study are consistent 
with this research, but our work extends to the devel-
opment and validation of a survey method for assessing 
knowledge and skill benefits. Our research also identi-
fies unique secondary benefits for organisations that 
facilitate and engage in global health work. The Global 
Health Competency Survey and Model may be applied 
in diverse institutional and country contexts to tailor 
training and capacity building efforts for health profes-
sionals, as well as to support future global health partner-
ships and initiatives.

Limitations and future research
Potential limitations of the survey tool and factor analysis 
include the original format of the survey, phased analyt-
ical approach and challenges in naming and defining 
constructs. The original survey used questions with ‘yes’ 

or ‘no’ as filters. Changes to the survey design elimi-
nated filter questions in order to increase responses to 
all questions. A smaller sample size for management and 
administrative professions and technological support 
limited our analyses of other professionals working in 
the health sector. Despite high internal consistency, 
potential shortcomings of the domain relating to profes-
sional skills (Factor 5) and its poor performance in the 
factor analysis could be addressed through replication 
with a larger sample size. The use of a three-phased 
factor analysis approach may have limited the discovery 
of other underlying constructs across domains, yet the 
differences to the underlying constructs identified were 
minimal. Cross-cutting factors both within and across 
the overall domains of personal, professional and insti-
tutional competencies may also occur; however, given 
the strong conceptual basis used to inform the design of 

Figure 1  The Global Health Competency Model: an evidence-based framework to measure reciprocal value of global health 
work.
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the conceptual framework and the statistical fit of overall 
items to domains, we feel that cross-cutting factors are 
few. Further, in the case of variables that split-loaded onto 
two domains, there was sound theoretical justification for 
the selected domain. Therefore, the analyses conducted 
should mitigate cross-cutting factors, as they were theo-
retically and statistically rationalised into the appropriate 
domain.

Previous research overwhelmingly report positive 
perceptions emerging from international fieldwork 
experiences.41–43 To address the potential for this bias, 
our survey respondents included individuals who volun-
teered for international work in addition to those whose 
job required and/or expected to travel. Many survey 
respondents reported experience in global health work 
earlier in their careers, and thus, attribution and eval-
uation of competencies gained while employed at The 
Hospital for Sick Children, instead of other international 
work, may be limited. Consideration of competencies 
gained while employed at The Hospital for Sick Children 
may be limited.

This study challenged the assumption that global 
health efforts benefit only the target or ‘recipient’ coun-
tries, institutions and individuals. Future applications of 
the Global Health Competency Model and Survey should 
consider the feasibility of its use within LMICs. Although 
the primary aim in global health is to address inequity 
in health of populations in many LMICs, the concept of 
mutuality and the maximisation of benefits by all partners 
involved in international development activities arguably 
influences partnership sustainability, improved legiti-
macy and sense of ownership by all partners involved.10

Conclusion
The development of a novel model and related tool to 
explore and measure the reciprocal value and emerging 
competencies among diverse health professionals 
engaged in global health work represents a significant 
contribution to global health efforts. Increased prioritisa-
tion and funding of global health initiatives5 6 underscore 
the importance of gaining insight on the complexity of 
international health partnerships and shared benefits. 
Recent outbreaks and epidemics (ie,  Ebola and Zika 
virus) highlight the importance of ensuring the sustain-
ability of development efforts, effectiveness of interna-
tional collaborations and partnerships and improved 
opportunities for the  development of global health 
competencies among diverse health professionals. The 
reciprocal benefits of global health work challenge the 
dominant rhetoric regarding the impacts of this work 
for institutions and individuals in the Global North and 
South and could lead to transformations in the approach 
to global health in the future.
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