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If you would like to share a recent publication, event, or other news through our weekly newsletter, please send an email to tubman@yorku.ca with the appropriate information. Past newsletters can be
found here. 
 
Tubman newsletters will begin a summer bi-weekly schedule starting June 21st, 2024.

News, Updates, Publications
Solidarity Letter from the Harriet Tubman Institute in response to actions from York Popular University Palestine Encampment 
The executive committee of the Harriet Tubman Institute stands in solidarity with the students of the York Popular University for Palestine encampment and condemns York University’s call to militarized
police to participate in the clearance of the June 5th encampment on the Commons of the York University’s Keele campus. The summoning of Toronto Police and York Community Safety to forcefully
dismantle the encampment, the University’s bad faith statement that the students at the encampment were “a group of individuals unknown to the University,” and the reasoning that the peaceful
protest constituted a threat to community safety, was a clear disavow to the University’s assertions of creating a meaningful dialogue with the students. In addition, the violent arrest of a graduate
student, under the guise of trespass violation at a public university, is an affront to academic freedom and political expression. This is an opportunity to put in place institutional policies and procedures
which can lead to more effective diplomacy and conflict resolution.

While the mandate of the Harriet Tubman Institute encompasses the study of cultures and histories of Africa and its diaspora, including histories of slavery and colonialism, it also recognizes how these
legacies inform the struggles in current lives of African peoples and diasporic communities to achieve social justice. From this lens, the violent impact of police presence and surveillance on campus
against students, staff and faculty constitutes a blatant equity issue specifically affecting Black and racialized peoples. Our commitment to foster an intellectual hub for research and study is directly
intertwined with our dedication to social justice and collective liberation. We have witnessed how global solidarity and student activism resulted in the divestment from apartheid South Africa by
academic institutions in Canada and abroad. These periods in history show us what is possible when students, staff, and faculty dare to challenge long standing policies and practices. We remain hopeful
that the students of the York Popular University for Palestine movement will usher in a new era of greater accountability at York University. We also lend our voices to the solidarity action bolstered by
the York Professors for Palestine group.

We, the Harriet Tubman Institute’s global network of Fellows and Associates, stand in solidarity against the egregious violation and repression of students at York University.

Add your signature here: https://forms.gle/eLaZnn9F6SEjCjwr8.
 
Global and Environmental Health Lab: Search for Partners
The Global and Environmental Health Lab (led by Dr. Godfred Boateng) is seeking community and academic partners working on housing, health and resource insecurity in Rwanda, Namibia, Zambia,
Tanzania and Uganda for an upcoming SSHRC Insight grant application on resource insecurity in Africa. The project is a cross-cultural scale validation of the Multilevel, Multidimensional Housing Insecurity
Scale, for which they have already collected data in Ghana, Malawi and Kenya. See the paper “A multilevel, multidimensional scale for measuring housing insecurity in slums and informal settlements”
on the subject attached and visit the website here.
 
If you are interested or are able to refer a connection, please contact Godfred Boateng gboaten@yorku.ca and Eyram Agbe eyrama13@my.yorku.ca by July 5th, 2024.
 
HTI Journal of African and African Diasporic Studies/ La revue des études sur l'Afrique et la diaspora africaine
An official journal of the Harriet Tubman Institute for Research on Africa and its Diasporas, the HTI Journal of African and African Diasporic Studies (JAADS) is an international, peer-reviewed, and
bilingual journal that publishes research that advances our understanding of African people and African-descended people across the diaspora. More information about publishing guidelines can be
found on our website here.
The Harriet Tubman Institute offers the following support:

Mentorship support for first-time publishers and students
Preliminary review of written work before submission for first-time publishers and students
Opportunity to share published work at a Tubman Talks
Network for support and collaboration through the Graduate Students Caucus
Platform to share your research (not limited to the journal publication)

If you would like to join the Tubman JAADS Committee as a reviewer, send us an email (tubman@yorku.ca)! Papers will be assigned to reviewers based on the relevant field & topic.
 
Room Booking & Study Spaces at The Harriet Tubman Institute (Third Floor, York Lanes, Keele Campus)
Resource Room (314 York Lanes) – cap. 30
Study Room (316 York Lanes) – cap. 1
Meeting Room (332 York Lanes) – cap. 4
Graduate Caucus Study Rooms (325 & 327 York Lanes) (for HTI Research Associates only)
Open study space (does not require a booking)
 
Open weekdays 8:30am-4:30pm. After hour access requires a YU Card.
 
The Resource Room Booking form can be found here. All other booking requests can be sent to tubman@yorku.ca with your name, date, and time of the request in the subject line.
 
In-Kind Support for Postdoctoral Fellows
The Harriet Tubman Institute is pleased to offer services and support to prospective, incoming, and current Postdoctoral Fellows at York University. This support may look different for each researcher
and their different types of research, but can include:

Office/project space
Event/workshop space
Presenting research at Tubman Talks
Presenting research at Tubman’s International Conferences
Publications in Tubman’s Journal for Africa and African Diasporic Studies (JAADS)
Mentorship and networking.

Please reach out for more information and if you have any questions: tubman@yorku.ca. 
 
Postdoctoral Fellowship opportunities:
Banting Postdoctoral Fellowship Competition 2024-2025
The Faculty of Graduate Studies at York university has launched the Banting Postdoctoral Fellowships call for the 2024-2025 Cycle. Please see the attached memo for details. Valued at $70,000 per year
for two years. Full posting attached.
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SSHRC Postdoctoral Fellowships: September 2023 Competition
Value: $70,000 per year
Duration: 2 years
Application deadline: September 12, 2024
Results announced: February 2025
Read more here.  

Return to top

Tubman Events
No upcoming events. Tubman Talks will return Fall 2024. Stay tuned for more updates! 

Return to top

Upcoming York Events and News
Laptop & Learn: Discover York Academics Drop-In Sessions
Research Commons and the Discover York Academics (DYA) team are excited to offer weekly drop-in sessions this summer to assist faculty members in creating their DYA profiles. These sessions will be
available both in-person and online.
 
>> Please register here for the sessions you wish to attend.
 
Discover York Academics is a dynamic eCV platform that enables faculty to showcase their work, connect with peers, indicate availability for graduate supervision, and enhance visibility to industry and
community partners. With automatic updates and data aggregation from public sites, your DYA profile will continuously reflect your latest research, publications, awards, and professional activities.
 
Join us every Tuesday at 2:00 pm from June 11 to August 20 for a step-by-step tutorial, with opportunities to ask questions and get real-time assistance. Sessions alternate weekly between in-person and
online formats.
 
Please note that you can sign up for multiple sessions at once. If you find the sessions helpful and wish to attend more, you can easily register again.
 
In-Person Sessions
 

         Tuesday, June 11, 2024, 2:00 pm - York Lanes, Room 280N

         Tuesday, June 25, 2024, 2:00 pm - York Lanes, Room 280N

         Tuesday, July 9, 2024, 2:00 pm - Kaneff Tower, Room 626

         Tuesday, July 23, 2024, 2:00 pm - Kaneff Tower, Room 626

         Tuesday, August 6, 2024, 2:00 pm - Kaneff Tower, Room 626

         Tuesday, August 20, 2024, 2:00 pm - Kaneff Tower, Room 626
 
Online Sessions
The Zoom link for all the online sessions is the same. You can download and import the iCalendar (.ics) files to your calendar system.
 

         Tuesday, June 18, 2024, 2:00 pm

         Tuesday, July 2, 2024, 2:00 pm

         Tuesday, July 16, 2024, 2:00 pm

         Tuesday, July 30, 2024, 2:00 pm

         Tuesday, August 13, 2024, 2:00 pm
 
To learn more about DYA, please visit YULink.
 
For a one-on-one user profile setup, book an appointment with DYA Project Manager Anna Kajor. 
 
If you have any questions, please contact dyahelp@yorku.ca.
 
York University's Disrupting Early Childhood Series, CERLAC and Wester University’s ICRC invite you to: IN(SUR)GENT COUNTER PEDAGOGIES FROM
NUESTRAMERICA
In this space-conversation, Ornela and Santiago will propose to create and share ideas and problems that might work as animico-political and (aesth)ethic-political seeds, to ask ourselves about the
pedagogical desires that we gestate and traverse in our educational and research spaces. From the territoriality of nuestramerica situated in Argentina, Ornela and Santiago will share their
(un)disciplined-perhaps - even post-qualitative-research - and feeling-thinking processes that work as a relational fabric between bodies, affections, and territorialities. This space-conversation will
invite those present to implicate their desires and to constellate their (auto)(po)ethical registers with the intention of 'cartographing' vital and pedagogical possibilities of being together.
 
Date: June 25, 2024
Time: 12:00 pm EDT
Meeting Registration: https://yorku.zoom.us/meeting/register/tJMkceuspjopGdWcffjXo-rUHF1j7seAK4_9#/registration
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Environmental and Urban Studies (EUC): Session 6 - "Aim High, Degrow: Dialogues on Degrowth"
The sixth and final session from this year’s EUC online Seminar Series “Aim High, Degrow: Dialogues on Degrowth” fast approaching! Session 6 is titled “Transitioning to a degrowth future: naïve or
revolutionary?”, and will be held on Thursday June 27th at 12:30pm EST. We’ll be discussing the potential pathways for a degrowth transition. Is it a feasible path forward? Is feasibility even the right
yardstick when it comes to assessing transitions and transformations? What are the main challenges and advantages to a degrowth future?
 
We’re very excited to be joined by our speakers, Barbara Muraca (University of Oregon) and Hubert Buch-Hansen (Roskilde University), and our moderator Justin Podur (Faculty of Environmental and
Urban Change, York University). This webinar will be of relevance to anyone interested in degrowth and change. Everyone is welcome to attend - please share widely!
 
You can find more detailed information (including registration links and speaker bios) here: https://euc.yorku.ca/euc-seminar-series-2023/. 
 
If you’d like to watch and/or share any of our previous sessions, they are publicly available on YouTube.
 
We very much look forward to having these dialogues with you,
 
Lina 
(and the MES Aim High, Degrow team: Kelly Gingrich, Elaine Howarth and Anna Stratton)
 
CIHR Project Grant Information Session
Research Commons and the Faculty of Health are pleased to invite you to the CIHR Project Grant Information Session. All faculty and research staff are welcome. 
 
The session will include an overview of the grant, as well as tips and tricks from researchers who developed successful Project Grant applications and sat on a review committee.  
 
Date & Time
Wednesday, July 10, 2024
10:30 am – 12:00 pm
Zoom
Register here
 
Speakers
Tasnuva Hasan, Research Officer, Faculty of Health
Skye Fitzpatrick, Assistant Professor, Department of Psychology, Faculty of Health
Tara Haas, Professor, School of Kinesiology & Health Science, Faculty of Health
 
The session will be recorded and posted on the Research Commons website. 
 
Please contact rescom@yorku.ca if you have any questions.

Return to top

Other Events
Seeking Black women and Black gender-diverse people for research on sexual difficulties
SHAPE Hub poster attached.
The Sexual Health Research Laboratory at Queen’s University (Kingston, ON, Canada) is seeking individuals to participate in a knowledge mobilization project that aims to identify research priority areas
from the perspective of Black women and gender-diverse people experiencing sexual difficulties. We are emailing you because your organization serves Black community members, including Black
women and Black gender-diverse populations. We would appreciate you sharing our study information with members of your organization, and the communities you serve.
 
This work is being conducted as part of the Sexual Health And genito-Pelvic pain knowledge Empowerment Hub (SHAPE) to better understand the needs and priorities of women and gender diverse
people. To learn more about SHAPE, you can follow this link: https://shapehub.ca/

This particular study aims to better understand the needs and priorities of Black women and gender-diverse people. Canada’s healthcare system has major inequities that directly affect women and
gender diverse persons with regard to sexual dysfunction & genito-pelvic pain, but the experiences and needs of Black women and gender-diverse persons are especially underrepresented and ignored.
 
Participation involves completing a 20-minute online survey, with the option to participate in a follow-up 60-minute interview. Participants will be entered into prize draws for up to $35 in e-gift cards.
Interview participants will receive a $50 gift card.
 
To participate, participants must be:

·         A Black woman or Black gender-diverse person
·         18 years of age or older
·         Living in Canada
·         Fluent in English

For more information, you can contact me (Trinda Penniston, lead researcher) at sex.lab@queensu.ca. All inquiries are completely confidential.
 
To participate in the SHAPE study, please visit http://www.tinyurl.com/SHAPEBlack or scan the QR code in the attached poster.
 
This study has received ethical approval by the Queen’s University General Research Ethics Board.
 
Please share the study details and link with your colleagues!
 
Caribbean Community Study Circle (June 15) - The Haitian Revolution and the 220 Year Struggle Against Imperialism
Come through on June 15 as we will be discussing Haiti (facilitated by Astrid Jacques). Details below.
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This sixth session will be facilitated by Astrid Jacques, focusing on Haiti, particularly the global importance of the Haitian Revolution as a way to understand the challenges of imperialism which continue
to undermine the self-determination of Haitians today. We will be reading three short pieces, from Laurent Dubois and Jemima Pierre.
 
Readings:
Laurent Dubois. 2016. Atlantic Freedoms.
Jemima Pierre. 2023. Haiti as Empire’s Laboratory
Jemima Pierre. 2024. Haiti: Anatomy of an Invasion.
 
We want to remind that the group is a place to have a focused discussion on the ideas, content and questions emerging from the readings. Given the limited time available, we want to avoid commentary
on off-topic matters.
 
Readings are available via the links above, the Caribbean Solidarity Network website (https://www.caribbeansolidarity.org), and printed copies will be available at the bookstore.
2024 dates: June 15, July 20, August 17, September 21, October 19, November 16, December 21
 
If you have any questions, please email caribbeansolidarity@gmail.com.
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Research Hub
SSHRC Connection Grants
Upcoming Deadline: November 1s t, 2024 (8pm Eastern)
Value: Events: $7,000 to $25,000; Outreach activities: $7,000 to $50,000; higher amounts can be considered if well justified.
Duration: 1 year
Read more here.
 
See more SSHRC Funding opportunities here.
 
Digital Research Alliance of Canada - DRI EDIA Champions Pilot Program
Digital Research Alliance of Canada (the Alliance) recently launched the Digital Research Infrastructure (DRI) Equity, Diversity, Inclusion and Accessibility (EDIA) Champions Pilot Program call for
proposals, to support a new equity, diversity, inclusion and accessibility initiative. A summary is provided below.
 
Objectives
To increase awareness and uptake of the Alliance’s digital research infrastructure (DRI) by equity-seeking groups.
 
The specific objectives are to fund and provide project-related training to graduate and post-graduate researchers who self-identify as belonging to equity-seeking groups, or who has a well thought out
plan to promote DRI access to equity-seeking researchers, to deliver a project of their own design with the goal to connect with members of equity-seeking groups within their research community to
promote and facilitate access to Alliance DRI services.
 
Eligible Projects
Applicants must propose a project that promotes engagement with and uptake of Alliance DRI among equity-seeking researchers and fall under the following categories:

         Training/mentoring
         Promoting/advancing DRI
         Addressing disciplinary challenges
         Driving culture change
         Informing future initiatives
         Other: will be considered

Successful applicants will receive training and onboarding to Alliance DRI with the following goals:
         to create awareness of existing DRI
         to gain knowledge of DRI access options and opportunities
         to build capacity to utilize DRI
         to develop insight on opportunities and barriers to leveraging DRI

Eligibility
To be eligible, an Applicant must:

         Meet one of the following criteria:
o    a graduate or post-graduate researcher enrolled at a Canadian university
o    a student enrolled at a Canadian college, CÉGEP, institute or polytechnic engaged in applied research with industry or community partners

         Self-identify as one or both of the following:
o    a member of an equity-seeking group
o    an individual with a well-though-out strategy to reach out to an equity-seeking group

         Be affiliated with an eligible Canadian institution and must maintain such an affiliation for the duration of the award period.
         Identify a mentor from their institution or audience community, who agrees to provide support with the EDIA aspect of the project. The Applicant is required to demonstrate that EDIA

expertise is in place to support the project. The mentor may also provide support with facilitation of other aspects of the project. The mentor may be a colleague or other appropriate
individual; it is not required that the mentor be the Applicant’s supervisor.

         Submit only one application; multiple applications will not be accepted.
Information Session
Information sessions will be held in both official languages on June 27, 2024, 1:00 p.m. ET. To register for the sessions, click here.
 
Overhead
Not eligible
 
Value
$35K
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Duration
Projects must conclude by March 31, 2025
 
Deadlines

Application due at ORS for full review Wednesday, July 3, 2024
Post-doctoral applications due at the Faculty of
Graduate Studies to kimmcint@yorku.ca

Wednesday, July 10, 2024

Application and fully signed ORS Checklist due at
ORS for mandatory review

By 9am on Monday, July 15, 2024

Proposals due at agency By 5pm Eastern Time on Wednesday, July 17,
2024

 
Please contact your Faculty Research Office for information on their internal deadlines.
 
For post-doctoral applications, please contact Kim McIntyre, post-doctoral services coordinator, at kimmcint@yorku.ca.
For student applications, please work with your supervisor and Faculty Research Office.
 
ORS is accepting electronic applications – the process is outlined here:
https://yulink-new.yorku.ca/documents/20182/1241545/Electronic+submission+of+Research+Applications+and+ORS+Checklists+July+2021/8c70a37a-3d33-4f4f-a2e7-7157e2d31e4c
 
For further information on this funding opportunity, guidelines, FAQs and how to apply please visit the following links:
https://alliancecan.ca/en/funding-opportunities/dri-edia-champions-pilot-program
https://alliancecan.ca/en/funding-opportunities/dri-edia-champions-pilot-program/faqs
 
 
2025 NSERC Prizes
Each fall (previously each spring), the Natural Sciences and Engineering Research Council (NSERC) celebrates exceptional examples of research excellence with a wide range of prizes, including:
 
Gerhard Herzberg Canada Gold Medal for Science and Engineering
The Gerhard Herzberg Canada Gold Medal for Science and Engineering is awarded annually to an individual whose body of work, conducted in Canada in the natural sciences or engineering,
has demonstrated persistent excellence and influence. Prize: Medal and up to $1 million for personal university-based research or to direct in some way, such as establishment of scholarships or research
chairs in their name.
NSERC John C. Polanyi Award
Created in 2006, the NSERC John C. Polanyi Award is given to an individual or team whose research, conducted in Canada, has led to a recent outstanding advance in any NSERC-supported field of the
natural sciences or engineering. Prize: $250,000 research grant.
Brockhouse Canada Prize for Interdisciplinary Research in Science and Engineering
The Brockhouse Canada Prize for Interdisciplinary Research in Science and Engineering recognizes outstanding Canadian teams of researchers from different disciplines who came together to engage in
research drawing on their combined knowledge and skills, and produced a record of excellent achievements in the natural sciences and engineering. Prize: $250,000 team research grant.
NSERC Donna Strickland Prize for Societal Impact of Natural Science and Engineering Research
The NSERC Donna Strickland Prize for Societal Impact of Natural Sciences and Engineering Research is awarded annually to an individual or team whose outstanding research has led to exceptional
benefits for Canadian society, the environment and/or the economy. Prize: $250,000 research grant.
 
ELIGIBILITY
Candidates may be nominated by any individual or group. See individual calls for more details.
 
ANTICIPATED DEADLINES
November 29, 2024
The call for nominations for the Brockhouse, Gerhard Herzberg, John C. Polanyi, and Donna Strickland will be posted in August. Please check the program websites at that time for any changes to the
deadlines or program details.
 
SUPPORT
If you are interested in nominating or being nominated for one of these NSERC Prizes, please contact your Faculty Research Office or Abby Vogus in the Strategic and Institutional Research Initiatives
team (avogus@yorku.ca) to discuss the nomination requirements and available supports. Interested nominators or nominees are encouraged to start the nomination process early and access available
supports given the competitiveness of these awards.
 
FOR MORE INFORMATION
Please visit the relevant call information at the NSERC website: https://www.nserc-crsng.gc.ca/Prizes-Prix/Index_eng.asp.
 
Please note the Synergy Award for Innovation and the Arthur B. McDonald Fellowships have separate deadlines and internal processes. Speak to your Faculty Research Officer or SIRI Specialist
Abby Vogus (avogus@yorku.ca) for more information.
 
CIHR Team Grants: Healthy Youth (2024)
Building on almost a decade of federal investment in youth health and well-being, the purpose of this funding opportunity is to support research teams that bring evidence to at least two of the six
youth-identified priorities of Canada’s Youth Policy to inform meaningful change that improves youth health and well-being. The six priority areas are: Leadership and Impact; Health and Wellness;
Innovation, Skills and Learning; Employment; Truth and Reconciliation; Environment and Climate Action.
 
This funding opportunity is a direct response to calls for Canada to do better when it comes to youth health and wellness, particularly with historically excluded or underrepresented youth and to put
diverse youth and youth voices at the centre of multi-dimensional solutions to youth-identified priorities. While Canada offers some of the best economic, environmental, and social conditions for
growing up, UNICEF reports that Canada ranked 30th out of 38 wealthy countries for children and youth physical health and survival, 28th out of 39 countries on children’s environmental conditions and
well-being, and 33rd out of 39 countries for children and youth being overweight. The report cards also show that health and well-being are unevenly distributed among children and youth in Canada,
with a greater risk of illness falling on those most marginalized by income, race, and disability. These Healthy Youth Team Grants are part of the Healthy Youth Initiative that strives to bring
research evidence to policy to make meaningful change in youth health and wellness.
 
Objectives:
The specific objectives of this funding opportunity are to:

·        Create new knowledge through youth-led and/or youth-engaged research to improve the health and well-being of youth in Canada.
·        Enhance interdisciplinary, cross-sectoral, and multi-systems approaches to youth health research and knowledge mobilization to strengthen research, shape policy, and support the

relevance and uptake of research evidence.
·        Increase capacity for youth-led and/or youth-engaged research, including researcher career pathways and among youth from a diversity of backgrounds to improve efficiency, amplify

impact, and nurture a thriving, inclusive, and equitable health research environment.
·        Strengthen research excellence and ensure maximum research impact through consideration of diverse biological and/or socio-cultural identity factors in research design, including

diverse research methods such as those based in Indigenous ways of knowing.
Team Eligibility
Teams must include the following:

·        Tri-partite Leadership consisting of an independent researcher, a knowledge user and a youth co-lead with lived or living experience of the topic of study.
·        Intersectoral and multi-disciplinary researchers and knowledge users from two or more areas, sectors or fields of study.
·        A knowledge mobilization champion.
·        Include early and mid-career researchers on the team.

Value of Award:
The total amount available for this funding opportunity is $9 million, enough to fund approximately six (6) grants. This amount may increase if additional funding partners participate. The maximum
amount per grant is $300,000 per year for up to 5 years, for a total of $1,500,000 per grant.
Of this $9 million:

·        $ 4.5 million is available to fund three (3) applications relevant to the purpose and objectives of this funding opportunity.
·        $ 1.5 million is available to fund one (1) application relevant to the Indigenous Youth Health research area.
·        $ 1.5 million is available to fund one (1) application relevant to the Two-Spirit, Trans, Non-Binary and/or other Gender Diverse Youth Health research area.
·        $ 1.5 million is available to fund one (1) application relevant to the Reducing Social Inequalities in Health among Canada’s Youth research area.
·        Applications relevant to each research area will be funded top down in order of ranking. Remaining applications in the competition will be pooled together and funded in rank order. If a

research area is undersubscribed or lacks fundable applications, funds may be rolled into the general competition pool.
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A B S T R A C T   


Housing insecurity is a pervasive challenge in the cities and urban areas of low-and middle-income countries, 
particularly in the informal settlements where a disproportionately high number of urban residents live. Despite 
this persistent challenge and its impact on health and well-being, there are scarce comprehensive, standardized, 
and validated instruments for measuring housing insecurity in these regions. Therefore, our objectives were to 
develop and validate a housing insecurity scale for slums and informal settlements in the global South. Using a 
complementary set of qualitative and quantitative techniques, we developed the scale from data collected from 
three slums in Ghana (N = 1036) on housing deprivations and characteristics, slum severity, resource insecurity, 
health outcomes, and socio-demography. Following item generation, domain identification, and content vali-
dation, we identified a set of 28 items, which were tested for tetrachoric and Biserial correlations. We then 
extracted an optimal number of factors and tested for dimensionality using confirmatory factor analysis and 
second-order confirmatory factor analysis. This was followed by tests of reliability, external validity, unidi-
mensionality of sub-scales, local independence, invariant item ordering, and monotonicity. The resultant scale is 
a multilevel, multidimensional scale comprising 17 items that subdivide into three sub-scales: lack of essential 
utility (α = 0.63), built environment deficiency (α = 0.80), and tenancy challenges (α = 0.82). The composite 
scale is reliable, with a coefficient alpha of 0.83. Criterion concurrent and predictive validity, convergent and 
discriminant validity, and known group comparisons supported the validity of the scale. Assumptions of sub- 
scale unidimensionality, local independence, invariant item ordering, and monotonicity were verified. This is 
one of the few comprehensively validated scales developed to measure housing insecurity in slums and informal 
settlements in the global South. It can be used to test different hypotheses on the impact of housing insecurity on 
several environmental and health outcomes; assess and plan clinical, programmatic and policy interventions; and 
aid in tracking progress made on the Sustainable Development Goal 11.   


1. Introduction 


Housing insecurity, defined as the lack of secure, affordable, safe, 
acceptable, and decent housing, is a major concern in the cities and 
urban areas of the global South, particularly in the slums and informal 


settlements where most of the urban population live. Yet, globally, over 
one billion people live in these densely populated slums and informal 
settlements where housing insecurity continues to threaten their health 
and well-being. Most of the world’s slum population lives in low- and 
middle-income countries where population growth, intense 


Abbreviations: AIC, Akaike Information Criterion; AISP, Automated Item Selection Procedure; BIC, Bayesian Information Criterion; CFA, Confirmatory Factor 
Analysis; C-MHIS, Composite-Multidimensional Housing Insecurity Scale; EFA, Exploratory Factor Analysis; G-HIS, General-Housing Insecurity Scale; IRB, Institu-
tional Review Board; LMICs, Low- and Middle-Income Countries; MHIS, Multidimensional Housing Insecurity Scale; ML, Maximum Likelihood; MMHIS, Multilevel 
Multidimensional Housing Insecurity Scale; RisWIS, Resource insecurity and Well-being in Informal Settlement; SSI, Slum Severity Index; UN, United Nations. 


* Corresponding author at: School of Global Health, York University, 88 The Pond Rd, Suite 5022J, Toronto, ON, Canada. 
E-mail addresses: gboaten@yorku.ca, godfred.boateng@uta.edu (G.O. Boateng), eadams7@nd.edu (E.A. Adams).  


Contents lists available at ScienceDirect 


Cities 


journal homepage: www.elsevier.com/locate/cities 


https://doi.org/10.1016/j.cities.2022.104059 
Received 2 October 2021; Received in revised form 5 October 2022; Accepted 21 October 2022   



mailto:gboaten@yorku.ca

mailto:godfred.boateng@uta.edu

mailto:eadams7@nd.edu

www.sciencedirect.com/science/journal/02642751

https://www.elsevier.com/locate/cities

https://doi.org/10.1016/j.cities.2022.104059

https://doi.org/10.1016/j.cities.2022.104059

https://doi.org/10.1016/j.cities.2022.104059

http://crossmark.crossref.org/dialog/?doi=10.1016/j.cities.2022.104059&domain=pdf

http://creativecommons.org/licenses/by-nc-nd/4.0/

http://creativecommons.org/licenses/by-nc-nd/4.0/





Cities 132 (2023) 104059


2


urbanization, and rural-urban migration have contributed to the crea-
tion and expansion of slums and informal settlements. Despite a 
declining percentage of the global population in slums, the number of 
slum residents is increasing, especially in Asia and Africa. Currently, 
three regions account for nearly 80 % of the global slum pop-
ulation—370 million slum dwellers in Eastern and South-Eastern Asia; 
238 million in Sub-Saharan Africa; and 226 million in Central and 
Southern Asia (United Nations, 2021). These numbers are forecast to 
rise. By 2030, nearly two billion people will live in slums; most of this 
increase will occur in low- and middle-income countries (LMICs) where 
rapid urbanization has not kept pace with adequate housing and eco-
nomic opportunities (Ross, Rahman, Alam, Zaman, & Qadri, 2020). 


Housing insecurity is a multidimensional challenge encapsulating 
not just the lack of adequate, secure, and affordable housing, but poor- 
quality housing and unsafe neighborhood environments (Dunga & 
Grobler, 2018). Housing insecurity often interacts with other vulnera-
bilities, such as poverty, exclusion, and exposure to environmental risks 
to compromise livelihood, safety, health, and socio-economic develop-
ment (Ross et al., 2020). Forced evictions are widespread in slums 
(Roberts & Okanya, 2020), and limited availability of and access to 
decent housing coupled with ineffective housing rights pushes the urban 
poor into environmentally hazardous areas (Ajibade & McBean, 2014). 
Housing markets in slums are often exploitative, and poor residents face 
steep challenges in securing housing, including lack of access to formal 
credit (Ram & Needham, 2017). Urban housing challenges often coexist 
with the lack of basic services such as water, sanitation, transportation, 
and electricity (Adams, Stoler, & Adams, 2020). A substantial body of 
research has also established that poor housing is a major threat to 
health and well-being (Burgard, Seefeldt, & Zelner, 2012; Nettleton, 
2000; Rolfe et al., 2020). Poor housing manifesting through unafford-
ability, overcrowding, forced evictions, and poor housing environments 
which affect many facets of health, may lead to poor mental health, and 
affect childhood development (Pevalin, Reeves, Baker, & Bentley, 2017; 
Routhier, 2019). Housing instability, another form of housing insecu-
rity, causes anxiety, depression, and poor overall health (Burgard et al., 
2012), and it is particularly more damaging to the health of young 
children (Cutts et al., 2011). Poor housing can amplify the impact of 
environmental risks, such as flooding, on mental health (Adams & 
Nyantakyi-Frimpong, 2021; Soma, Sukhwani, & Shaw, 2021). Poor 
housing in slums can undermine overall quality of life (Galiani et al., 
2017; Vaid & Evans, 2017). 


Despite these persistent housing challenges and their impact on 
health across the global South, there are scarcely any comprehensive 
and validated approaches for measuring housing insecurity. Existing 
scales on housing insecurity are largely Western-centric, overlooking 
critical dimensions of housing in LMICs. The United Nations Habitat 
program’s definition of a slum—which is any settlement in which the 
inhabitants lack one or more of improved water source, improved 
sanitation, sufficient living area, housing durability, and secure tenure 
(UN Habitat, 2003)—has provided an important baseline for measuring 
housing insecurity. In more recent years, the UN Habitat has defined 
inadequate housing using criteria of seven conditions—legal security, 
service availability, affordability, habitability, accessibility, location, 
and cultural adequacy (UN-Habitat, 2018). While these standards are 
useful, they are geared more towards broader scale analyses of housing 
across different communities rather than providing comprehensive and 
finer scale measurements of housing insecurity. Further, housing inse-
curity estimates based on these criteria have the tendency to overlook 
and therefore underestimate the full spectrum of housing vulnerabilities 
and risks faced by the urban poor in the global South (Patel, Shah, & 
Beauregard, 2020). These deficiencies have necessitated the need for a 
comprehensively validated measure of housing insecurity at the 
household level within urban areas in the global South. 


1.1. Measurement of housing insecurity 


There are several approaches for measuring housing insecurity 
(Bailey et al., 2016; Burgard et al., 2012; Cox, Rodnyansky, Henwood, & 
Wenzel, 2017; Leopold, Cunningham, Posey, & Manuel, 2016; Routhier, 
2019). For example, Cox et al. (2017) defined housing insecurity based 
on seven dimensions: housing stability, housing affordability, housing 
quality, housing safety, neighborhood safety, neighborhood quality, and 
homelessness. Routhier (Routhier, 2019), on the other hand, measured 
household insecurity among urban renters using four dimensions: 
unaffordability, poor conditions, overcrowding, and forced moves. 
Relatedly, Broton and Goldrick-Rab (Broton & Goldrick-Rab, 2018) 
measured housing insecurity based on six items: difficulty paying rent, 
did not pay full rent, did not pay utilities, moved over two times per 
year, doubled up, and moved in with other people due to financial 
problems. Other studies have relied on housing instability as one mea-
sure of poor housing, for example, by examining the frequency of moves 
in 12 months, double up patterns, homelessness, foreclosures, and 
evictions (Burgard et al., 2012). In another study to establish the impact 
of housing insecurity on the health of young children, Cutts et al. (Cutts 
et al., 2011) operationalized housing insecurity based on crowding and 
multiple moves in a year. 


While these scales and approaches emphasize important factors such 
as affordability of rent or mortgage, homelessness, neighborhood safety, 
and utility payments as critical determinants of housing security, they 
are very Western-centric, predominantly focusing on the United States 
and other areas of the global North. It is unclear if similar indicators 
underlie housing insecurity in the urban areas of the global South. To 
address these gaps, a handful of previous attempts have been made to 
measure housing insecurity in urban areas and slums in the global South. 
In a recent work, Patel et al. (2020) developed a slum severity index to 
measure multiple housing deprivations in urban India based on seven 
criteria: drinking water, sanitation, adequate living space, adequate 
structure, kitchen and cooking fuel, bathroom, and electricity. Similarly, 
Roy, Bernal and Lees (Roy, Bernal, & Lees, 2020) as an exception used a 
more robust approach for developing a Slum Severity Index (SSI) based 
on shelter deprivation in Mexico City. Their scale relies on the UN- 
HABITAT’s definition of a slum and draws insights from the work of 
Patel et al. (2020) to define a unidimensional measure of SSI which may 
be adequate for purposes of their study but is limited in its conceptu-
alization of housing insecurity as it does not consider security of tenure 
and/or the deficiencies in the built environment of slums. The latter was 
used for validation purposes in their study and not as a measure in its 
own right. On the other hand, other studies have focused on using one 
dimension of housing to measure housing insecurity, with emphasis on 
tenure security or probability of eviction (van Gelder, 2007) or property 
rights (Nakamura, 2016). To establish the relationship between housing 
conditions and livelihood assets in the slums of Dhaka, Bangladesh, 
Soma et al. (2021) applied a housing condition framework based on four 
indicators: housing structure, tenure status, housing material, and room 
density. In another study in Lagos and Hong Kong, housing insecurity 
was measured based on two parameters: availability and socio-economic 
status/affordability (Soyinka & Siu, 2018). Most recently, Vaid (2021) 
evaluated housing quality following slum redevelopment in India using 
five criteria: cleanliness and clutter, structural quality, crowding, basic 
services, and hazard. Although these scholarly attempts are useful, they 
are not comprehensive, some rely on imprecise proxies, nor are they 
based on actual validated scales for measuring housing insecurity. 
Indeed, some indicators are developed to draw correlations with other 
measures rather than empirically validated for wider use by researchers, 
policy makers, or even developmental agencies. Further, some of the 
attempts at developing comprehensive scales, for example by Roy et al. 
(2020) have restricted housing experiences to severity of shelter despite 
abundant literature showing that in the global South, relational and non- 
physical processes such as landlord tenure relations are critical to 
overall housing experiences (Arku, Luginaah, & Mkandawire, 2012). 
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Our scale addresses these limitataions by focusing both on the condition 
of physical shelter and social relations tied to housing experiences. 


In this paper, we develop a multilevel and multidimensional scale for 
measuring urban housing insecurity in the global South. Our approach 
to housing is multipronged and is informed by the living conditions 
diamonds framework, which distills living conditions in slums into four 
key dimensions: tenure, infrastructure, housing unit quality, and 
neighborhood location (Gulyani & Bassett, 2010). Inspired by this 
framework, we begin with a premise that secure housing is a key 
determinant of one’s overall living condition in slums. To the best of our 
knowledge, this is the first and most comprehensive attempt to develop a 
housing insecurity scale for slums across the global South. A validated 
approach for measuring household insecurity will enable researchers to 
uncover the many vulnerabilities and resource insecurities tied to 
housing, while allowing practitioners to better identify important ave-
nues for housing intervention. A scale for measuring housing insecurity 
will also enable policy makers to proactively address housing challenges 
in slums and vulnerable urban environments. Improvements in house-
hold insecurity measures will enable better assessment of its relationship 
with other urban vulnerabilities that slum dwellers face. To advance the 
Sustainable Development Goal 11, which aims to “make cities and 
human settlements inclusive, save, resilient, and sustainable” by 2030, 
better approaches are needed to understand insecure housing among 
slum dwellers. Among the targets under the goal, there is a push to 
decrease the proportion of the world’s urban population living in slums, 
informal settlements, or inadequate housing (UN-Habitat, 2018); our 
scale provides a tool that can be used for such assessments and 
monitoring. 


2. Methodology 


2.1. Study setting and population 


Data for the housing insecurity scale were collected in Ghana. Ghana 
is an appropriate study location for at least three reasons. First, it has 
experienced rapid urbanization since the mid-1980s with a 51 % in-
crease by 2015 (The World Bank Group, 2015). Second, it is home to Old 
Fadama, one of the biggest informal settlements in Africa, housing one 
of the world’s largest digital dumping grounds. Third, 37.9 % of the 
Ghana’s urban population, i.e., approximately 5.5 million people, live in 
slums (Africa Research Institute, 2016; The World Bank Group, 2020). 
We selected the Greater Accra region, the capital of Ghana, for study 
activities due its rapid population growth (Jankowska, Weeks, & Eng-
strom, 2011), estimated to be about 4.3 % per annum, and because it is 
home to three of the largest slum communities in Ghana (Old Fadama, 
Old Tulaku-Ashaiman, and Nima) (GSS, 2010). These slums are growing 
in scale and density due to intense urban expansion coupled with the 
lack of effective urban planning, due to inadequate financing tools and 
weak governance (Collier & Venables, 2016), and a greater exposure to 
perennial floods (Frimpong, 2013). The main economic activities in 
these slums include the collecting, processing, and selling of scrap 
metals; manufacturing of cook ware; petty trading; processing of peanut 
butter and corn flour; carving of handicrafts; wood processing; selling of 
confectionaries; vending of cooked foods; hair dressing; repairing of 
electronic appliances; taxi driving; and provisioning of services related 
to bath and toilet facilities (King & Amponsah, 2012). 


2.2. Study design and data collection 


As part of a larger study on Resource insecurity and Well-being in 
Informal Settlements (RisWIS) in resource poor countries, this study 
aims to develop and validate a scale on housing insecurity. We received 
IRB approval from the Institutional Review Boards at the University of 
Texas at Arlington and University of Notre Dame. All participants pro-
vided verbal informed consent before participating in the study. 


Data for the development and validation of a Multidimensional 


Housing Insecurity Scale (MHIS) were collected from three slums (N =
1036): Old Fadama (n = 354), Old Tulaku (n = 364), and Nima (n =
318), between July 19 and August 17, 2021. This sample size (N) was 
estimated to produce the statistical power needed to develop and vali-
date the scale following Cochran’s formula for larger populations 
(Bartlett, Kotrlik, & Higgins, 2001; Cochran, 1977). With 47 % of the 
total urban population of sub-Saharan Africa living in unimproved 
housing (Tusting et al., 2019), we estimated that a sample of 420 
adjusting for non-response should be the least sample size to develop the 
scale. However, to ensure we had sufficient data to develop and validate 
the scale on two independent samples, we collected more than twice the 
minimum sample required. The surveys were administered using a 
stratified two-stage cluster sampling, in which each slum was considered 
as a cluster and households were randomly selected based on a manual 
mapping of the slum. Participants were then identified from selected 
households in each of the three slums. Participants were screened for 
individuals who were most knowledgeable about the different forms of 
resource insecurities at the household level. Surveys and interviews 
were limited to participants who were 16 years and older. The study was 
conducted in multiple steps to align with best practices for the devel-
opment and validation of scales (Boateng, Neilands, Frongillo, Melgar- 
Quiñonez, & Young, 2018). This consisted of the identification of do-
mains and item generation, content validity, pre-testing of questions, 
survey administration, item reduction, extraction of latent factors, tests 
of dimensionality, tests of reliability, and the tests of internal and 
external validity (Boateng et al., 2018). 


2.3. Domain identification and item generation 


In the identification of the domains for MHIS, prior studies did show 
a mixture of evidence. While authors such as Patel et al. have succeeded 
in developing indices that appear to be unidimensional in nature but 
measure multiple facets of slum deprivation (Patel, Koizumi, & Crooks, 
2014); scholars including Soyinka and Siu (Soyinka & Siu, 2018), Cox 
et al. (Cox et al., 2017) and Leopold et al. (Leopold et al., 2016) suggest 
housing insecurity may be best measured multidimensionally. Upon a 
synthesis of the literature and prior research studies in urban settings 
(Adams, 2018; Adams et al., 2020; Adams, Boateng, & Amoyaw, 2016; 
Gulyani & Bassett, 2010), we assessed our proposed housing insecurity 
scale to be multidimensional, consisting of: (a) the lack of essential 
utilities, (b) built environment deficiencies, and (c) tenancy challenges 
to reflect the varied experiences of slum dwellers and to increase the 
usefulness of the scale. We hypothesized that two main scales could be 
developed. The General HIS (G-HIS) would combine the first two di-
mensions to measure housing insecurity among the general population, 
combining both renters and homeowners. The second would be a 
Composite MHIS (C-MHIS) that combines all three dimensions to mea-
sure housing insecurity among populations that are predominantly 
renters in slums and informal settlements. 


Best practice requires the combination of deductive and inductive 
methods to identify items (Loevinger, 1957). Hence, we started the 
development of MHIS using a deductive approach. Following a review of 
the extant literature, very few studies had focused on the development of 
scales assessing housing insecurity specific to slums. However, most 
have been based on qualitative studies that explore households’ expe-
riences of housing instability, overcrowding, and safety. From a socio- 
ecological lens, existing indices focused to some extent on housing 
insecurity at the country, community, and city levels. Where the authors 
focused on the household, emphasis was placed on the material used in 
the construction of the dwelling, number of people living in the 
household, and share of total household income spent on housing. A 
more relevant study which typified what we intended to develop was the 
slum severity index developed by Patel et al.,(2014, 2020), who oper-
ationalized the UN-Habitat’s slum definition (Habitat UN, 2006). In this 
study, the author assessed multiple housing deprivations in one measure 
with a focus on access to drinking water, adequate sanitation, adequate 
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space, adequate structure, secure tenure, access to electricity, access to 
bath, and access to kitchen and clean fuel (Patel et al., 2020). While the 
individual indicators were relevant, their composite measure was not 
tailored to measuring housing insecurity at the household level. It 
aligned more with previous studies that assessed the severity of slums at 
city/state level. Our approach is more comprehensive as our item 
identification process combined both relevant information from prior 
studies as well as qualitative interviews and focus group discussions in 
slums on housing conditions and experiences (Adams & Nyantakyi- 
Frimpong, 2021; Vásquez & Adams, 2019). 


A total of 21 items were identified to measure MHIS. These questions 
were framed to elicit binary responses. However, to assess the severity of 
housing insecurity, a follow-up question asked the frequency in which 
the household experienced such insecurity within the past year. For 
example, with reference to sanitation, the item asked, “do you have 
access to an in-house toilet or sewage facility”? The response options 
were (0) No and (1) Yes. The follow up question was “if yes, how often 
did you have ready access to the toilet when you or anyone in your 
household needed it in the past year?” The participants had to respond 
to the question using a Likert type response scale ranging from 1 to 4: 
Rarely (1–2 months), Sometimes (3–5 months), Often (6–9 months), and 
Always (10–12 months). However, due to the limited and skewed nature 
of the responses, we restricted our analysis to the binary response 
options. 


2.4. Content validity 


Content validity refers to the adequacy with which a measure as-
sesses the domain of interest (Hinkin, 1995; McPhail, 2007). It specifies 
that the items do capture the relevant experience of the target popula-
tion being examined (Hinkin, 1995; McPhail, 2007). The best recom-
mended approach is to use both expert and target population judges to 
assess the identified items. For our study, expert judges consisting of 
academics with 5 to 20 years of research expertise in diverse slums 
across the globe, urban and regional planning, and global health 
participated in the assessment. Following a content analysis of the scale 
items and other validation questions, the authors received comments to 
take out some of the items, modify some of the items, and add some 
items. For instance, through expert review of our prior items, questions 
related to tenure security including tenant eviction by landlord, change 
of place of residence, defaulting on rent, and landlord harassment were 
added to the scale items. Also, through the comments of target popu-
lation experts, we modified the question “In the past year, did you or 
anyone in your household experience the flow of sludge in front of your 
house?” to “In the past year, did you or anyone in your household 
experience the flow of sludge (wastewater, sewage/toilet water, or mud 
water) in, in front or around your house?” Once the requisite revisions 
were made, we arrived at a total of 28 scale items, which were assessed 
by local experts to determine the appropriateness of the questions. 


2.5. Pretesting of questions 


Upon satisfactory content validation, we set out to pretest the 
questions. This was done through cognitive interviews and survey. Ten 
enumerators with diverse backgrounds, residing in environs with similar 
characteristics as our study population, were engaged in cognitive in-
terviews on the questions. Through this process, the enumerators were 
made to verbalize their understanding of the questions and the mental 
process by which they responded to the questions. This was conducted to 
ensure the questions would provide the intended data, the questions 
would not be confusing to the participants, the response options were 
appropriate and adequate, and the questions were in the right order 
(Tourangeau, 2003; Willis, 1994). This resulted in minor changes to the 
questions, and due to the diversity of our study population, the questions 
were then translated into Twi, Ga, and Ewe; the common local languages 
spoken in the slums. After requisite changes to ensure language 


equivalence, the questions were then pilot tested on QuestionPro 
through 17 interviews to ensure they were clear to participants and the 
enumerators could easily navigate the platform. 


2.6. Survey administration 


At the time of survey administration, the total number of items with 
binary responses identified to measure MHIS had increased to 28. These 
were then administered as part of the larger RisWIS study to 1036 
participants across three slums - Old Fadama, Old Tulaku, and Nima. 
Other questions on participants socio-demography and experiences with 
MHIS were also asked. This included age, gender, marital status, level of 
education, subjective socio-economic status, type of housing, number of 
rooms in housing unit, number of people sleeping in housing unit, 
number of windows in the house, number of windows with mosquito 
nets or screens, housing building materials (indoors, outdoors, and 
roofing), and participants’ perceived health status. 


2.7. Survey for scale validation 


Analogous questions on the slum severity index, other forms of 
resource insecurity, and a diversity of measures on well-being were also 
administered to the participants to address additional objectives as part 
of the larger RisWIS study. 


Questions that would help with the creation of the slum severity 
index (SSI) were asked to facilitate the assessment of concurrent val-
idity. Following the modified version of SSI (Patel et al., 2020), which 
operationalized the definition of slums by the UN-Habitat (Habitat UN, 
2006), we assessed SSI using 11 items instead of the seven used by Patel 
et al. (2020). This consisted of questions that asked about access to a 
standpipe in the compound to measure adequate drinking water; access 
to a toilet/sewage facility within the housing unit, garbage collection, 
and the presence of waste water to measure adequate sanitation; having 
more than three persons in a room to measure adequate space; type of 
building, roofing, and exterior building material to assess adequate 
structure; and ownership status and threats of eviction in the past year to 
measure tenure. We then added questions on access to electricity, access 
to bath/shower in the housing unit, and access to clean fuel for cooking 
within the house. This culminated in a scale ranging from 0 to 11. Lower 
scores suggest lower slum severity and higher scores suggest higher slum 
severity. For purposes of criterion predictive validity, we asked ques-
tions on participants perception of indoor air quality, frequency of house 
changes in the past year, participants dissatisfaction with current 
housing, and rating of health status. 


To assess convergent validity, we asked questions on household en-
ergy poverty, household food insecurity, and household water insecu-
rity. Household energy poverty was assessed using a 10-item scale, 
which asks participants about their energy poverty experiences with the 
intensity of their responses distinguished into never, rarely, sometimes, 
or often (coded 0,1,2, or 3) with a range of 0–30. Household food 
insecurity was assessed using a 9-item scale which asks participants 
about their access to food in the prior month. The intensity of food 
insecurity was assessed with follow-up questions asking whether this 
condition was experienced never, rarely, sometime, or often (coded 0, 1, 
2 or 3) with a range of 0–27 (Coates, Swindale, & Bilinsky, 2007). 
Household water insecurity was assessed using a 12-item scale which 
asked participants about their experiences with water insecurity at the 
household level. Using a response scale of 0–4, participants responded to 
questions using either never, rarely, sometimes, often, or always (coded 
0, 1, 2, 3, 4). Due to the fewer responses in the last category, often and 
always were combined leading to a score range of 0–36 (Young et al., 
2019). 


We also asked questions on participants’ relationship satisfaction 
status, their spiritual well-being, and neighborhood safety/health. 
Relationship satisfaction was assessed using a seven-item relationship 
satisfaction scale with a response scale of 1 (Never) to 5 (completely) 
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and a score range of 1–35 (Hendrick, 1988). Spiritual well-being was 
measured using the Spiritual Well-being Index which measures the 
quality of relationships people have with God, others, nature, and 
themselves. This scale consisted of 4 items, with a response range of 1 
(not important) to 5 (very important) and a score range of 4–20 (Fisher 
& Ng, 2017). Perceived Neighborhood safety was assessed using four 
items which assessed the safety of the respondent during day and night 
times, support from neighbors, and trust among neighbors. With a 
response scale of 0 (not at all) to 3 (a lot), a score of 0–12 is expected. 
With lower scores suggesting poor neighborhood safety and higher 
scores suggesting better or excellent neighborhood safety. These ques-
tions will facilitate assessment of discriminant validity. 


Furthermore, questions were asked on participants’ average monthly 
income. This was then transformed from Ghana Cedis (GHC) to US 
dollars ($) using an exchange rate of $1: 5.7 GHC. Based on the current 
poverty line of $1.90 a day, the average monthly income of participants 
was then categorized into participants’ earning below the poverty line 
and those earning above the poverty line. Questions on whether par-
ticipants had to deal with mosquitoes and houseflies in the house were 
also asked with binary responses to facilitate the comparison between 
known groups. 


2.8. Data analyses 


Data analysis was organized in six phases, including descriptive 
analysis, item reduction, extraction of factors, tests of dimensionality, 
scale reliability, and tests of validity. We used Mplus version 8.2 (Los 
Angeles, CA: Muthén & Muthén) and STATA 14 (College Station: TX: 
StataCorp LP) for all analyses. 


2.9. Descriptive statistics 


We estimated proportions, means, and standard deviations for MHIS 
items and participants characteristics. Some of the items particularly 
those focusing on essential utilities had to be recoded to align with the 
responses of the other scale items and to reflect housing insecurity 
instead of housing security. 


2.10. Item reduction 


We first assessed adequate variance of all MHIS items. This was 
followed by inter-item (tetrachoric) and item-total (Biserial) correlations 
(Raykov, 2018; Raykov & Marcoulides, 2011), which are suitable for 
binary data and in estimating what the correlation would be if measured 
on a continuous scale. Items without adequate variance (Tabachinick & 
Fidell, 2012), very low inter-item (<0.2) and item-total (<0.2) were 
dropped (Raykov, 2018; Raykov & Marcoulides, 2011). We then esti-
mated the Kaiser-Meyer-Olkin measure for sampling adequacy (Kaiser, 
1974) and the Barlett test of sphericity (Bartlett, 1950) to ensure our 
item reduction approach was robust. 


2.11. Extraction of factors 


The sample was randomized into two groups without replacement 
specifically for exploratory and confirmatory factor analysis. We used 
sample 1 (n = 518) for an exploratory factor analysis with Guttman’s 
eigenvalue rule of lower bound (Guttman, 1954) to determine the 
optimal number of factors that fit the data. The extraction process was 
completed using Geomin oblique rotation with a maximum likelihood 
(ML) estimator (Raykov & Marcoulides, 2011). We also assessed for the 
unexplained variances by the selected factors. EFA was assessed first on 
12 items and then on 18 items; the 12 reflecting the G-HIS and 18 items 
reflecting the C-MHIS. The 12 items included participant responses on 
questions that tapped into their access to essential utilities such as water, 
toilet, bath, and electricity as well as built environment deficiencies such 
as challenges with sludge, community eviction, flooding, garbage 


disposal, problems with neighbors, mold, property damage, and water 
leakage. The 18 items consisted of the 12 items with six items reflecting 
participants’ experiences particularly to tenancy challenges – worrying 
about payment of rent, tenant eviction, conflicts with landlords, 
borrowing money to pay rent, harassment by landlords, and defaulting 
rent payment. Model fitness was assessed using the omnibus likelihood 
ratio chi-square test, Akaike Information Criterion, and Bayesian Infor-
mation Criterion (Raykov, 2018; Raykov & Marcoulides, 2011). The 
omnibus test is a likelihood-ratio chi-square test of the current model 
verses the null model. Unlike a contingency table or other regression 
models, a p-value > 0.05 is an indicator of an acceptable model fitness 
(Kelloway, 2014). Lower AICs and BICs of the current model compared 
to the null model are good indicators of model fitness. 


2.12. Tests of dimensionality 


Once the hypothetical factor structures had been developed from the 
items, we proceeded with a confirmatory factor analysis (CFA). CFA is a 
form of psychometric assessment that allows for the systematic com-
parison of an alternative a priori factor structure based on systematic fit 
assessment procedures and estimates the relationship between latent 
constructs, which have been corrected for measurement errors (Morin, 
Arens, & Marsh, 2016). To avoid overfitting, which could produce 
inflated estimates of model fitness and parameter estimates in the 
assessment of the hypothetical structure drawn from sample 1 (Fokkema 
& Greiff, 2017), we used sample 2 (n = 518) to assess the multidimen-
sionality of our scale using CFA. The first was to test the hypotheses that 
the first set of items forming the G-HIS grouped into a two-factor model 
and the second set of items could be assessed as a three-factor model 
(Raykov & Marcoulides, 2011). Once that was completed, we extended 
our analysis to determine whether G-HIS and C-MHIS could be consid-
ered as multidimensional as well as multilevel by mapping the two 
factors and the three factors disparately on to a common higher level 
factor using second order confirmatory factor analysis (Gould, 2015). 
This technique ensures the interpretation of our scale as multi-level as 
well as multidimensional by bringing various dimensions under the 
rubric of a common higher-level factor. We used a ML likelihood esti-
mator and assessed fitness using the Omnibus Loglikelihood test, AICs, 
and BICs. If a common higher-level factor is viable, the C-MHIS will be 
considered a multilevel multidimensional housing insecurity scale 
(MMHIS). 


2.13. Assessment of item response theory assumptions for internal validity 


Beyond the tests of dimensionality, we tested for the fundamental 
assumptions of item response theory including scalability strength, 
unidimensionality, local independence, invariant item-ordering, and 
monotonicity of the sub-scales employing both MSP and Loevh algo-
rithms. Mokken (Hardouin, Bonnaud-Antignac, & Sébille, 2011; 
Mokken, 1971; Mokken, 1997) suggests using the Loevinger’s H coef-
ficient to build scales that satisfy a Mokken scale. With a threshold of c 
> 0.3 if Hs > c for satisfaction of a Mokken scale and using the auto-
mated item selection procedure (AISP) for each of the sub-scales 
(Hemker, Sijtsma, & Molenaar, 1995), we were able to determine the 
consistency of each item with a sub-scale, assess the strength of the 
scalability for individual items, item pairs, and scales. The strength of 
scalability was based on the rule of thumb that 0.3 ≤ Hs < 0.4 = useful 
but weak scalability; 0.4 ≤ Hs < 0.5 = medium scalability; Hs ≥ 0.5 
reflects a strong scale; a set of items for which Hs < 0.3 was considered 
unscalable (Mokkan & Lewis, 1982). The AISP was also used to check for 
unidimensionality of all 17 items, which produced three sub-scales 
supporting the initial hypothesis that housing insecurity is a multidi-
mensional construct. We then assessed the monotonicity assumption by 
a visual inspection of the trace lines, which should show increases in the 
proportion of positive responses as the latent variable of each scale in-
creases. This was depicted through a graphical representation of the 
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logistic trace lines of all items forming a subscale as a function of the 
total score. Next, we added the classical traces of each item with 95 % 
confidence intervals for reference purposes (Hemker et al., 1995). Also, 
calculations from the MSP and Loevh algorithms were used to determine 
items that violated the assumptions of symmetry, monotonicity, and 
double monotonicity or invariance item ordering requiring non- 
intersecting Item Response Functions (Mokkan & Lewis, 1982). 


2.14. Test of reliability 


The test of reliability assesses the degree of consistency exhibited 
when a measurement is repeated under identical conditions (Porta, 
2008). With the scales assessed to be multilevel and multidimensional, 
we tested for their internal consistency. The Cronbach’s alpha was used 
to assess the internal consistency of the composite scale and the sub- 
scales. Coefficient alpha of 0.70 has been regarded as an acceptable 
threshold for reliability; however, 0.80 to 0.95 are preferred for the 
psychometric quality of scales (Bernstein & Nunnally, 1994; Cronbach, 
1951; Revelle & Zinbarg, 2009). 


2.15. Tests of external validity 


The test of validity is a measure of the extent to which an instrument 
indeed measures the latent dimensions or construct it was developed to 
evaluate (Raykov & Marcoulides, 2011). In this study, we used criterion 
validity (concurrent and predictive validity), convergent validity, 
discriminant validity, and comparison between known groups to assess 
the validity of our scale (Boateng et al., 2018). 


Concurrent criterion validity is the extent to which test scores have a 
stronger relationship with criterion (gold standard) measurement made 
at the time of test administration or shortly afterward (Raykov & Mar-
coulides, 2011). Criterion validity was assessed against the slum severity 
index. We regressed SSI on the MMHIS scores and reported the amount 
of variance explained by the scale scores. For predictive criterion val-
idity, the extent to which a measure predicts the answers to some other 
question or a result to which it ought to be related with (Fowler, 1995), 
we regressed perceived indoor air quality and responses to house 
changes in the past years on the MMHIS scores. This was computed using 
logistic regression models. In addition, rating of health and dissatisfac-
tion with current housing were regressed on the MMHIS scores and its 
subscales. Results from the logistic models were reported in Odds Ratios, 
while those from the linear regression models were reported in Beta 
coefficients. 


Convergent validity assesses the degree to which scores on a studied 
instrument are related to measures of other constructs that can be ex-
pected on theoretical grounds to be close to the one tapped into by this 
instrument (Raykov & Marcoulides, 2011). Convergent validity was 
measured by assessing the relationship between MMHIS scores and 
household energy poverty, food insecurity, and water insecurity scores 
(Boateng, 2021). We calculated Pearson product-moment correlations 
based on Fisher’s transformation. We assumed that there would be a 
stronger relationship between these measures as evidence of the inex-
tricable relationship that exist between different forms of resource 
insecurity. 


Discriminant validity assesses the degree to which scores on a stud-
ied instrument are differentiated from behavioral manifestations of 
other constructs, which on theoretical grounds can be expected not to be 
related to the construct underlying the instrument under investigation 
(Raykov & Marcoulides, 2011). In this study, discriminant validity was 
assessed by correlating MMHIS in all its forms with relationship satis-
faction, spiritual well-being, and neighborhood safety scores. We 
calculated Pearson product-moment correlations based on Fisher’s 
transformation. We assumed there would be little to no meaningful 
relationship between the variables, which would pass for the evidence 
that the concept measured in this study is divergent from other closely 
related concepts. 


Finally, we assessed the scale scores by comparison between known 
groups. This test of validity is premised on previous theoretical and 
empirical knowledge of the performance of binary groups (Boateng 
et al., 2018). Thus, we expected individuals with monthly incomes 
below the poverty line ($1.90), mosquito and housefly challenges in 
their houses in the past year, and female-headed households to have 
significantly higher mean MMHIS scores than those with monthly in-
comes above the poverty line, those with no experiences of mosquitoes 
and houseflies in the past year, and male-headed households. We used 
the student’s t-test for this analysis. 


3. Results 


3.1. Identification of scale items 


This study started with formative work that identified 21 questions 
using deductive and inductive approaches. The number of items 
increased to 28 items after expert and target population evaluation of 
the items. While previous questions were modified, items that focused 
on problems tenants faced, challenges with flooding, eviction, harass-
ment, and physical and environmental health risks were added to the 
scale items. Questions on type of housing and challenges with mosqui-
toes and other environmental issues were added to the larger survey. 
Response from the cognitive interviews led to the adjustment of the 
questions and their reordering to ensure a logical flow and a clear un-
derstanding by the participants. While most of the questions were binary 
in nature, the follow up questions that asked about the intensity of 
housing insecurity were not used in this study due to skewed responses 
and the analytical approach adapted for the development and validation 
of the scale. 


3.2. Participant characteristics 


The mean age of the 1036 participants was 33.1, with a range of 17 to 
85 years (Table 1). Female participants in this study constituted 57.4 % 
with a greater percentage of the participants being single (50.8 %). 
However, the number of households which were headed by females in 
this study was less than half of the sample (41.2 %). Most of the par-
ticipants had middle or junior secondary school education (38.7 %). 
Participants were equally distributed among the three slums with 34.2 
% living in Old Fadama, 35.1 % living in Old Tulaku, and 30.7 % living 
in Nima. 


3.3. Housing characteristics 


Of the 1036 participants, the majority lived in a room or unit in a 
compound house (45.4 %), 24.1 % lived in a semi-detached, and 16.8 % 
lived in a kiosk (wooden structure), container (metallic structure) or a 
shack (Table 1). Most participants (77 %) were renting their housing 
unit. Only 9.5 % owned houses with land titles and 10.7 % owned houses 
without land titles. Most of the housing units, were made up of cement 
(54 %), wood (23.7 %), or a combination of wood and cement (20.4 %). 
There were some cement and wood made houses that also had metal 
sheets used as building material. Most participants perceived the indoor 
air quality of their housing unit to range from good to excellent (63.2 %); 
however, 36.8 % reported poor air quality. Using 11 items, we created a 
slum severity index with a mean of 5.54 (SD = 2.1), with higher scores 
indicative of higher slum severity. Descriptive statistics on remaining 
measures and housing characteristics are reported in Table 1. 


3.4. Social and economic conditions 


On multiple scales measuring resource insecurity, the household 
energy poverty mean was 11.9 (SD = 8.5), food insecurity was 10.5 (SD 
= 7.4), and water insecurity was 16.2 (SD = 10.2). Participants scored a 
mean of 26.1 (SD = 5.0) on relationship satisfaction scale, 16.0 (SD =
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Table 1 
Univariate analysis of demographic, housing characteristics and scale validation mea-
sures of households in three urban slums in Ghana.  


Socio-demographic characteristics (range) N (%)|Mean (SD) 


Age (17–85) 33.1(11.7) 
Gender  


Female (%) 593 (57.4) 
Household head  


Female (%) 416 (41.2) 
Marital status  


Single unmarried (%) 526 (50.8) 
Separated/divorced (%) 70 (6.7) 
Widowed (%) 61 (5.9) 
Married/partner (%) 379 (36.6) 


Number of children <5 years (0−11) 0.6 (1.16) 
Number of adults living in households (1−23) 2.8 (2.4) 
Education  


Never (%) 190 (18.3) 
Primary (%) 137 (13.2) 
Middle/JSS (%) 401 (38.7) 
Secondary/SSS (%) 241 (23.3) 
Tertiary (%) 67 (6.5) 


Subject socioeconomic status (1−10) 3.7 (2.0)   


Housing characteristics (range) N (%)|Mean (SD) 


Type of housing residence  
Detached/single family (%) 134 (13) 
Semi-detached (%) 249 (24.1) 
Room/unit in compound house (%) 470 (45.4) 
Kiosk/container/ shack (%) 174 (16.8) 
Unspecified housing (%) 7 (0.7) 


Number of rooms in housing unit (1–25) 2.0 (2.3) 
Number of people sleeping in housing unit (1–46) 4.7 (5.7) 
Number of windows in the house (0–25) 1.8 (2.4) 
Windows with mosquito nets/screens (%) 649 (62.7) 
House ownership  


House owner with land title (%) 98 (9.5) 
House owner without land title (%) 111 (10.7) 
House caretaker (%) 25 (2.4) 
Renting (%) 800 (77) 


Slum locality  
Old Fadama (Agbogbloshie) (%) 354 (34.2) 
Old Tulaku (Ashaiman) (%) 364 (35.1) 
Nima (%) 318 (30.7) 


Monthly rent paid ($0–421) $38.7 ($60.6) 
Frequency of house change in past year  


Never (%) 550 (68.8) 
Once (%) 175 (21.9) 
Twice (%) 46 (5.8) 
Three + (%) 28 (3.5) 


Outer material of housing unit  
Cement (%) 558 (54.0) 
Metal sheet (%) 135 (0.13) 
Wood (%) 245 (23.7) 
Cement & wood (%) 211 (20.4) 


Perceived indoor air quality  
Excellent (%) 653 (63.2) 
Poor (%) 380 (36.8) 


Poor health (0–4) 1.2 (0.7) 
Dissatisfaction with housing (1–5) 2.8 (1.0) 
Slum severity index (0–11) 5.54 (2.1)   


Social and economic conditions N (%)|Mean (SD) 


Household Energy Poverty Experiences Scale (0−30) 11.9 (8.5) 
Household Food Insecurity Access Scale (0–27) 10.5 (7.4) 
Household Water Insecurity Experiences Scale (0–36) 16.2 (10.2) 
Relationship Satisfaction Scale (11–35) 26.1 (5.0) 
Spiritual Wellbeing Scale (4–20) 16.0 (2.7) 
Neighborhood Health/Safety Scale (0−12) 7.0 (3.3) 
Poverty line (based on $1.9)  


More than $1.9 a day (%) 516 (49.8) 
Less than $1.9 a day (%) 520 (50.2) 


In the past year, dealt with mosquitoes  


(continued on next page) 
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2.7) on a spiritual well-being scale, and 7.7 (SD = 3.3) on a neighbor-
hood safety scale. Of the 1036 participants, 49.8 % earned more than 
$1.90 a day, 92.7 % had to deal with mosquitoes, and 80.1 % had 
challenges with houseflies in the past year (Table 1). 


3.5. Housing insecurity 


Items that reflected some of the severe manifestations of housing 
insecurity were the most endorsed. Items such as the lack of access to a 
toilet (85.4 %), water (84.6 %), and bath/shower (62.8 %) received 
proportionally higher responses. This was followed by threats of eviction 
by local and municipal governments (49.8 %) and the flow of sludge 
around the household (43.3 %). The least severe manifestations of slum 
housing insecurity received lower endorsement from participants. 
Participant responses were lower on problems with neighbors (11.1 %), 
conflicts with landlords (12.9 %) and harassment from landlords (13.6 
%) (Fig. 1). 


3.6. Item reduction 


Of the 28 items that were assessed, a total of 11 items were dropped 
from the analysis. We first dropped six items—whether in the past year 
the participants experienced fire outbreak in the house, borrowed 
money to pay for general housing maintenance, were denied entry into 
their rented units/houses by landlords, had the taps in their homes 
connected a neighbor’s waterline, had their electricity connected to a 
neighbor’s grid, and had waste water flowing in front of their house-
s—because of negative and weak inter-item (<0.20) and item-total 
(<0.2) correlation coefficients. The flow of wastewater around the 
house was also highly correlated with the flow of sludge which 


reinforced its removal. We then dropped three items including questions 
that asked about challenges with mosquitoes, houseflies, and rodents 
due to their poor performance with the other items and very high re-
sidual variances (>0.5). 


During another run of inter-item correlation, the item on whether 
participants changed houses in the passing year was not significantly 
correlated with the other items, leading to its removal. The eighteen 
items presented in Table 2 were then used to determine the number of 
optimal factors. The Kaiser-Meyer-Olkin measure of sampling adequacy 
was 0. 85, above the recommended value of 0.60. The Bartlett’s sphe-
ricity test was significant (χ2 (136) = 4373.36, p < 0.001). The strength 
of the relationships among the items was high and the overall signifi-
cance of all the correlations within the correlation matrix was signifi-
cant, indicating the appropriateness of using a factor analytic model on 
the data. 


3.7. Extraction of factors 


To assess the number of optimal factors to draw from our data, we 
proceeded to randomize the data into two samples without replacement. 
Each sample consisted of 518 data points. The first was used for EFA and 
the second for the Confirmatory Factor Analysis. Having conceptually 
defined MHIS as a multi-dimensional scale, we first assessed the first 
twelve items to determine whether our assumption of a two-factor 


Table 1 (continued ) 


Social and economic conditions N (%)|Mean (SD) 


Yes (%) 958 (92.7) 
In the past year, dealt with houseflies  


Yes (%) 827 (80.1)   


Multi-Level Multidimensional Housing Insecurity Scale N (%)|Mean (SD) 


HS composite score (0–17) 6.5 (3.8) 
HS essential utility (0–4) 2.6 (1.14) 
HS built environment (0–7) 2.2 (2.1) 
HS tenancy (0–6) 1.4 (1.8) 


Note. N = Sample size; SD = Standard Deviation. 


Fig. 1. A clustered bar chart showing the distribution of housing insecurity 
scale items with data points proportionally ranked from the highest to lowest 
response across three slums in Ghana. 


Table 2 
Geomin rotated loadings from exploratory factor analysis showing two plausible 
factors from 12 items and three plausible factors from 18 items (n = 518).  


Domains Items Two factor 
model 


Three factor model 


F1 F2 F1 F2 F3 


Essential utility Water access  0.78   0.73   
Toilet access  0.87   0.81   
Bath/shower access  0.81   0.81   
Electricity access  0.72   0.76   


Built environment Sludge   0.82   0.81  
General eviction   0.42   0.35  
Flooding   0.71   0.64  
Private garbage   0.44   0.59  
Problems   0.79   0.64  
Property damage   0.61   0.51  
Mold   0.95   0.95  
Water leak   0.86   0.88  


Tenancy Worry      0.92 
Tenant eviction      0.85 
Conflicts      0.63 
Rent borrow      0.76 
Tenant harassment      0.76 
Defaulted rent      0.91 


Notes: We acknowledge that all items in exploratory factor analysis will have 
loadings on all factors but show in this table only the largest factor loadings (cut- 
off = 0.30) that were significant (*p < 0.05). Private Garbage was dropped 
because of cross loadings in both two and three factor models and the huge 
modification indices it produced. 
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solution was supported. We used EFA with a maximum likelihood esti-
mator and the Guttman-Kaiser rule to extract two factors from the data 
with the eigenvalues of 5.7 and 2.3, constituting a variance of 66.7 %. 
An examination of the residual variances of a one-factor solution was not 
viable; consequently, we proceeded to a two-factor solution which was 
tenable with acceptable model fit indices (Tables 2 & 3). However, the 
item on garbage collection did not fit the data well and created huge 
modification indices, making it a candidate for removal. We then 
assessed the 18 items to determine the optimal number of factors by 
adding the six items on tenancy challenges to the 12 items. In this model, 
a three-factor solution was tenable with the first two factors, following 
the factor structure of the 12 items, and the third, strictly affirming 
tenancy as a sub-scale of its own. The eigenvalues of the first three 
factors (factor 1: 8.2; factor 2: 2.5; factor 3: 2.3) constituted a variance of 
76.5 %, which was acceptable. All factor loadings were above 0.30. 
Although the model fit indices were acceptable, the item on garbage 
collection produced very high modification indices requiring re- 
specification. Consequently, we dropped the item, leaving 17 items to 
be tested in the second sample (Table 2). 


3.8. Tests of dimensionality 


First, we tested the hypothesis that the 11 items, consisting of the 
essential utility subscale and built environment subscale, were indeed 
bi-dimensional using confirmatory factor analysis. The model supported 
a bi-dimensional scale with a non-significant chi-square test (χ2 = 2020, 
p = 0.987) and lower values for AIC (5420.9) and BIC (5518.7) (Table 4, 
G-HIS). We then added the third dimension on tenancy, and through a 
confirmatory factor model, determined a tri-dimensional scale was 
tenable (Table 4, C-MHIS). The model fit indices suggested satisfactory 
fitness with a non-significant chi-square test (χ2 = 4637.97, p = 1.000) 
and lower values for AIC (7219.6) and BIC (7376.8) (Fig. 3). Due to 
correlations between the three factors, we surmised the presence of a 
single dominant factor. Using second-order confirmatory factor analysis, 
we showed that all three factors significantly form a higher order factor 
of housing insecurity (χ2 = 4636.1, p = 1.000) and lower values for AIC 
(7219.6) and BIC (7376.8), culminating in what we described as a 
Multilevel Multidimensional Housing Insecurity Scale (MMHIS) 
(Table 4, MMHIS). Thus, we could then develop a total or composite 
score for MMHIS and individual subscale scores. With dichotomized 
responses of 0 or 1 for each question, the questions for each dimension 
were added up. Consequently, essential utilities with four items had a 
score range of 0 to 4, built environment with seven items had a score 
range of 0 to 7, and tenancy with six items had a score range of 0 to 6. 
The total items combined had a score range of 0 to 17, while a focus on 
just essential utilities and built environment had a score ranging from 
0 to 11. 


3.9. Item response theory outputs 


We assessed scalability of each of the sub-scales using estimates for 
Loevinger H coefficients (Hardouin et al., 2011; Mokkan & Lewis, 1982; 
Mokken, 1997). For essential utilities, the coefficients of item pairs were 
0.55 < Hij < 0.78 (p < 0.0001), with the total-scalability for all items 
pairs at HS = 0.61 (p < 0.0001); for built environment, the coefficients 
for all item pairs were 0.42 < Hij < 0.76 (p < 0.0001), with a total- 
scalability coefficient for all item-pairs at HS = 0.52 (P < 0.001). For 


Table 3 
Statistical fit indices for exploratory, confirmatory and higher order confirmatory factor analysis.  


Model indices EFA 
(12 items) 


EFA 
(18 items) 


CFA 
(11 items) 


HCFA 
(11 items) 


CFA 
(17 items) 


HCFA 
(17 items) 


Sample 1 & 2 (S1 & S2) s1. 518 s1.518 s2.518 s2.518 s2.518 s2.518 
Estimator ML ML ML ML ML ML 
Number of factors 2 factors 3 factors     
Akaike Information Criterion (AIC) 5950.5 777.2 5420.9 5423.9 7219.6 7219.6 
Bayesian Information Criterion (BIC) 6099.3 8030.4 5518.7 5525.9 7376.8 7376.8 
Chi-Square Test of Model Fit       
Pearson Chi-Square (value) 2044.5 5869.94 1881.9 1875.6 4637.97 4636.1 
Degrees of Freedom 4055 262,006 2020 2019 130,981 130,981 
P-value 1.000 1.000 0.987 0.989 1.000 1.000 
Likelihood Ratio Chi-Square       
Chi-Square (value) 885.8 1279.7 767.1 767.3 1260.7 1260.6 
Degrees of Freedom 4055 262,006 2020 2019 130,981 130,981 
P-value 1.000 1.000 1.000 1.000 1.000 1.000 


Notes: EFA = Exploratory Factor Analysis; CFA = Confirmatory Factor Analysis; HCFA = Higher Order Confirmatory Factor Analysis; s1 = Sample 1; s2 = Sample 2; 
ML = Maximum Likelihood. 


Table 4 
A confirmatory factor model showing standardized estimates for the General 
Housing Insecurity Scale, the Composite Multidimensional Housing Insecurity 
Scale, and the Multilevel Multidimensional Housing Insecurity Scales.  


Domains Scale items G-HIS C-MHIS MMHIS 


Essential 
utilities 


Water access (it1) 0.69 
(0.07) 


0.69 
(0.07) 


0.69 
(0.07) 


Toilet access (it4) 0.70 
(0.07) 


0.72 
(0.07) 


0.71 
(0.07) 


Bath/shower access 
(it5) 


0.84 
(0.07) 


0.83 
(0.06) 


0.83 
(0.06) 


Electricity access (it7) 0.63 
(0.07) 


0.62 
(0.07) 


0.62 
(0.07) 


Built 
environment 


Sludge (it3) 0.77 
(0.04) 


0.76 
(0.04) 


0.76 
(0.04) 


General eviction (it6) 0.50 
(0.06) 


0.51 
(0.05) 


0.51 
(0.05) 


Flooding (it8) 0.82 
(0.04) 


0.81 
(0.04) 


0.81 
(0.04) 


Problems (it10) 0.77 
(0.05) 


0.77 
(0.05) 


0.77 
(0.05) 


Property damage 
(it11) 


0.66 
(0.05) 


0.67 
(0.05) 


0.67 
(0.05) 


Mold (it12) 0.90 
(0.03) 


0.90 
(0.03) 


0.90 
(0.03) 


Water leak (it13) 0.87 
(0.03) 


0.87 
(0.03) 


0.87 
(0.03) 


Tenancy Worry (it14)  0.88 
(0.03) 


0.88 
(0.03) 


Tenancy eviction 
(it15)  


0.81 
(0.05) 


0.81 
(0.05) 


Conflicts (it16)  0.79 
(0.05) 


0.79 
(0.05) 


Rent borrow (it17)  0.87 
(0.03) 


0.87 
(0.03) 


Tenant harassment 
(it18)  


0.87 
(0.04) 


0.87 
(0.04) 


Defaulted rent (it19)  0.89 
(0.03) 


0.89 
(0.03) 


Notes: G-HIS (General-Housing Insecurity Scale), C-MHIS (Composite-Multidi-
mensional Housing Insecurity Scale), and MMHIS (Multilevel, Multidimensional 
Housing Insecurity Scale). 
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tenancy challenges, the coefficients for all item pairs were 0.55 < Hij < 
0.85 (p < 0.0001), with a total-scalability coefficient of HS = 0.65 (P < 
0.0001). Each subscale produced strong scalability coefficients with no 
violations of symmetry for item pairs. In modeling all three sub-scales 
using the MSP algorithm, there was no problem concerning mono-
tonicity assumption (i.e., all three scales express monotone homogene-
ity), nor the intersection of the curves or symmetry. All the items in each 
of the scales were considered valid. 


Using the Loevh command (Hardouin et al., 2011; Loevinger, 1948), 
we checked for items that violated the assumptions of monotonicity, 
double monotonicity, and non-intersection or invariance of item diffi-
culty order for all the scale items in each sub-scale (Appendix A). The 
essential utility sub-scale (it1, it4, it5, it7) displayed strong individual 
item scalability values for the Hi (0.54, 0.55, 0.66, 0.70); the built 
environment sub-scale (it3, it6, it8, it10, it11, it12, it13) displayed 
moderate to good individual item scalability values for the Hi (0.51, 
0.42, 0.55, 0.69, 0.47, 0.57, 0.53); and the tenancy sub-scale (it14, it15, 
it16, it17, it18, it19) showed strong individual item scalability values for 
Hi (0.73, 0.59, 0.55, 0.67, 0.63, 0.69). The monotonicity assumption for 
the individual sub-scales was not rejected because its assumptions were 
not violated, and the criteria were satisfied. The logistic trace lines of all 
the items in each scale (Figs. 2–4) showed an increase in the proportion 
of positive responses with an increase in the latent trait of each sub- 
scale. Thus, the higher the latent trait, the more frequent the positive 
responses. In Appendix C, Figs. 1–3 we provide additional information 
for individual trace lines with 95 % confidence intervals showing the 
relationship between the responses and the latent trait. All criteria 
values were less than the threshold of 80 showing no violation in 
assumption. The assumption for non-intersection was not violated for all 
scale items except item 11 in built environment deficiency whose 
Pmatrix curve showed a violation of non-intersection with a criterion 
value >80; this we considered to be negligible. We assumed double 
monotonicity or invariant item ordering for all three sub-scales. All 
items in the three sub-scales can be considered correct measures of the 
studied latent traits (essential utilities, built environment, tenancy) and 
the fundamental assumptions of IRT (unidimensionality, local inde-
pendence, and monotonicity) were considered verified. On all the 
scores, we conclude that those who are housing insecure responded 
more to lacking essential utilities, experiencing built environment de-
ficiencies, and tenancy challenges. Thus, the scores of each latent scale 
and the proportion of positive responses to each item were generally 
positively correlated. 


3.10. Scale reliability 


Using the 17 items, we re-assessed the inter-item (tetrachoric) and 
item-total (Biserial) correlations in Table 5. The inter-item correlations 
were stronger, ranging from 0.49 to 0.80. The item total correlations 
also proved to be stronger with coefficients ranging from 0.33 to 0.69, 
with an average item-total correlation of 0.52. The correlation co-
efficients were higher when we separated the domains on essential 
utilities and built environment from the tenancy challenges with co-
efficients averaging 0.50. Alpha, when the item was deleted, was 
consistently above 0.50 for all the items. 


Cronbach’s coefficient alpha, an internal reliability measure, was 
obtained for the multilevel multi-dimensional housing insecurity scale. 
The essential utility subscale had a coefficient alpha of 0.63, the built 
environment subscale had an alpha of 0.80, and the tenancy sub-scale 
had an alpha of 0.82. Due to the multilevel nature of the scale, we 
assessed the internal consistency of the total items, resulting in an alpha 
of 0.83. Without the tenancy sub-scale, the first 11-items produced an 
alpha of 0.77. 


Beyond the MMHIS and its sub-scales, we assessed the reliability of 
all the scales used for validation. The Household Energy Poverty Expe-
riences Scale was 0.97, the Household Food Insecurity Scale was 0.96, 
the Household Water Insecurity Experiences Scale was 0.96, the mea-
sure on Relationship Satisfaction was 0.88, the Spiritual Well-being 


Fig. 2. Logistic trace lines showing the non-decreasing monotonicity of 
essential utility items as a function of their total scores. 


Fig. 3. Logistic trace lines showing the non-decreasing monotonicity of built 
environment items as a function of their total scores. 


Fig. 4. Logistic trace lines showing the non-decreasing monotonicity of tenancy 
items as a function of their total scores. 
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Scale was 0.89, and the Neighborhood Safety Scale was 0.85. All scales 
used for validation demonstrated excellent internal reliability. 


3.11. Scale validity 


We assessed the validity of the composite MMHIS with its subscales 
using criterion concurrent and predictive validity, convergent validity, 
discriminant validity, and comparisons between known groups. All re-
sults are reported in Table 6; however, we will focus here on the validity 
of the composite score. To assess criterion concurrent validity, we 
regressed the slum security index scores on the composite MMHIS scores 
and found housing insecurity to be significantly associated with slum 
severity (β = 0.29, 95 % CI : 0.26, 0.32) with a variance of 32 %. 
Although all the sub-scales followed a similar pattern, the built envi-
ronment subscale alone explained up to 66 % variance in SSI. 


To assess criterion predictive validity, we regressed perceived indoor 
air quality, changes in housing in the past year, rating of health, and 
satisfaction with housing on MMHIS and its subscales. Housing insecu-
rity significantly increased the likelihood of reporting perceived poor 
indoor air quality (OR = 1.35, 95 % CI: 1.29, 1.42), changing housing 
(OR = 1.10, 95 % CI: 1.06, 1.14), and increased poor health (β = 0.03, 
95 % CI : .01, .04) and dissatisfaction with current housing quality (β =
0.14, 95 % CI : 1.06, 1.14). We note here that while all the sub-scales 
followed a similar pattern, the subscale on built environment was not 
significantly associated with poor health. However, the coefficients for 
the subscale on Essential Utility were significantly higher than the 
composite scale. 


To test convergent validity, our analyses showed statistically signif-
icant relationships between MMHIS and household energy poverty (r =
0.44, 95 % CI: 0.38, 0.50), food insecurity (r = 0.42, 95 % CI: 0.36, 
0.48), and water insecurity (r = 0.54, 95 % CI: 0.49, 0.59). All the 
subscales were significantly associated with the three forms of insecurity 
(Table 6). 


To test discriminant validity, we tested for low effect in the corre-
lation between MMHIS and its subscales and relationship satisfaction, 
spiritual well-being, and neighborhood safety. The assessment showed 
lower negative significant correlations between housing insecurity and 
relationship satisfaction (r = −0.29), spiritual wellbeing (r = −0.19), 
and neighborhood safety (r = −0.11). All the subscales had a similar 
significant association except for built environment, which was not 
significantly associated with neighborhood safety because of its low 
correlation. 


Finally, we examined the differences between known groups on the 
composite score of MMHIS and its subscales. The mean scores of housing 
insecurity was higher for those who reported dealing with mosquitoes in 
the past year than those who did not (6.64 vs. 4.21, t = 4.93, p =


0.0001), those who reported having to deal with house flies than those 
who did not (6.92 vs. 4.56, t = 7.25, p = 0.0001), and unexpectedly, 
significantly higher for those who received more than $1.90 a day than 
those who received less than $1.90 day (6.93 vs. 6.02, t = 3.39, p =
0.0001). There were no significant differences between male-headed 
households and female-headed households on the composite housing 
insecurity score (Table 6). 


4. Discussion 


Using a complementary set of qualitative and quantitative tech-
niques, this study developed a multilevel, multidimensional scale for 
measuring housing insecurity in slums and informal settlements in the 
global South. The final scale comprises 17 items across three domains, 
namely, (a) the lack of essential utilities, (b) built environment de-
ficiencies, and (c) tenancy challenges. The scale is comprehensive, and it 
reflects multiple dimensions of housing insecurity. It captures not only 
what makes a house an insecure and indecent place to live in, but also 
the environmental predisposing factors that negatively affect sustain-
able livelihoods. It captures indicators that increase the risk of diarrheal 
diseases associated with contaminated media; the risks of lower respi-
ratory and ischemic heart diseases due to poor indoor air quality and 
housing conditions; the risks of food-borne pathogens and child 
malnutrition which is associated with inadequate sanitation; and the 
physical and psychological burden associated with the inability to pay 
rent, property damage, and threats of eviction by landlords and 
governmental agencies. 


The MMHIS is distinct from other housing insecurity scales appli-
cable to high income countries. Compared to one developed by Bailey 
et al. (2016), which focuses on housing insecurity at the county level, the 
MMHIS and its subscales are tailored specifically to households in slums 
and informal settlements in LMICs. Of the dimensions outlined by Cox 
et al. (Cox et al., 2017), this scale captures at least five: housing stability, 
affordability, quality, safety, and neighborhood safety. In our case, to 
facilitate the external validation of our scale, we also used multiple items 
to assess neighborhood quality. While issues such as experiencing a 
foreclosure or being in a housing court, as suggested by Tsui et al. (Tsui 
et al., 2011), are not contextually applicable to our study setting, the 
MMHIS and its subscales measure some of the worse forms of housing 
insecurities; the housing conditions assessed in our study can render a 
resident homeless at any time (Cox et al., 2017). Psychometrically, the 
MMHIS and its subscales can be considered reliable and well validated. 
The composite scale of MMHIS had a Cronbach’s alpha of 0.83. The 
subscales including the lack of essential utilities, built environment 
deficiencies, and tenancy challenges had Cronbach’s alphas of 0.62, 
0.80, and 0.82 respectively. Generally, the MMHIS demonstrated very 


Table 5 
Univariate proportions of response categories, inter-item and item total correlation coefficients for three housing insecurity sub-scales.  


Domains Items No Yes Obs. Item-test Item-total Alpha 


Essentials Water access (it1) ☩  15.4  84.6  1033  0.66  0.42  0.55 
Toilet access (it4) ☩  14.6  85.4  1033  0.66  0.42  0.55 
Bath/shower access (it5) ☩  37.2  62.8  1033  0.77  0.48  0.49 
Electricity access (it7) ☩  71.8  28.2  1033  0.66  0.42  0.62 


Environment Sludge (it3)  56.7  43.3  1033  0.68  0.53  0.77 
General eviction (it6)  50.2  49.8  1033  0.54  0.36  0.80 
Flooding (it8)  63.2  36.8  1033  0.73  0.61  0.76 
Problems (it10)  88.9  11.1  1033  0.59  0.49  0.78 
Property damage (it11)  72.6  27.4  1033  0.63  0.49  0.78 
Mold (it12)  73.9  26.1  1033  0.76  0.66  0.75 
Water leak (it13)  71.3  28.7  1033  0.75  0.64  0.76 


Rental challenges Worry (it14)  60.2  39.8  799  0.78  0.64  0.79 
Tenant eviction (it15)  83.4  16.6  799  0.69  0.56  0.80 
Conflicts (it16)  87.1  12.9  799  0.62  0.49  0.82 
Rent borrow (it17)  65.8  34.2  799  0.78  0.64  0.79 
Tenant harassment (it18)  86.4  13.6  799  0.69  0.57  0.80 
Defaulted rent (it19)  74.2  25.8  799  0.80  0.69  0.77 


Notes: ☩ = Items reverse coded; Obs. = observations; item-total = item total correlations; item-total = item total correlations; alpha = alpha if item is deleted. 
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good internal reliability with an overall alpha value within the recom-
mended threshold of 0.80 to 0.95 for developed scales. 


MMHIS and its subscales were internally and externally validated in 
multiple ways. Internally, our IRT models showed that all three sub- 
scales of MMHIS had strong scalability based on Loevinger’s H coeffi-
cient and did not violate the assumptions of unidimensionality, mono-
tonicity, double monotonicity or invariance of item difficulty ordering, 
and local independence. Thus, each of the sub-scales is unidimensional 
and should be assessed independently, when assessing the MMHIS. It 
also confirmed our initial hypothesis that MMHIS is a multidimensional 
construct. The MMHIS sub-scales scores were assessed to be increasing 
with an increase in the latent trait of each sub-scale making it useful for 
assessing the different dimensions of housing insecurity and increasing 
its relevance for policy makers, researchers, and the public. Externally, 
MMHIS was significantly associated with the scores of slum severity 
index, which measures multiple housing deprivations (Patel et al., 2020) 
and aligns quite well with our scale. This relationship suggests that as 
housing insecurity increases, slum severity increases, and vice versa. 
Most critically, we found that the essential utility dimension of the scale 
explained up to 66 % of the variance in SSI. Thus, housing insecurity 
explains to a large extent the severity of deprivations in slums. The lack 
of access to improved water sources, toilets, baths/showers, and elec-
tricity in most houses in urban slums and informal settlements make 
living in such environments unsustainable. In meeting Sustainable 
Development Goal 11, making cities and human settlements inclusive, 
safe, resilient and sustainable (UNDP, 2016; UN-Habitat, 2018), it is 
imperative that interventions are aimed at creating good, affordable 
public housing with access to the most essential utilities lacking in urban 
slums. Hence, this scale is useful for identifying and targeting appro-
priate resources and interventions to populations most at risk of housing 
insecurity in slums. 


MMHIS and its subscales were also predictive of poor indoor air 
quality, poor health, dissatisfaction with housing, and changes in 
housing. These findings underscore the multiple pathways by which 
housing insecurity increases the risks factors associated with the health 
and general well-being of slum dwellers. This new scale opens a new 
area of scholarship, where researchers can explore the multiple path-
ways by which housing insecurity influences health and health inequity. 


To assess convergent validity, we examined the relationships be-
tween MMHIS and household energy poverty, food insecurity, and water 
insecurity. Our findings affirm the inextricable relationships between 
housing insecurity and other resource insecurities around food, energy, 
and water, again underscoring the need for more work to tease out how 
and why housing challenges may influence or be influenced by other 
vulnerabilities. These findings also suggest programs and interventions 
aimed at housing insecurity may have to consider or be coupled with 
other components of resource insecurity such as food, energy, and water 
insecurity. Future research will need to explore the synergistic effects of 
food and housing insecurity, water and housing insecurity, and energy 
poverty and housing insecurity on other health and social outcomes. 


Table 6 
Tests of Validity of the Composite Housing Insecurity Scale and its domains.  


Types of validity HS 
composite 
MMHIS 


HS essential 
utility 


HS built 
environment 


HS 
tenancy 


Criterion validity β (95 % CI) β (95 % CI) β (95 % CI) β (95 % 
CI) 


Slum Severity Index 
(SSI) 


0.29 (0.26, 
0.32) 


1.50 (1.44, 
1.56) 


0.40 (0.35, 
0.46) 


0.23 
(0.17, 
0.29) 


R-Squared (%) 32.2 66.3 16.8 5 
Predictive 


validity 
OR (95 % 
CI) 


OR (95 % CI) OR (95 % CI) OR (95 % 
CI) 


Perceived indoor air 
quality (ref. 
excellent)     


Poor 1.35 (1.29, 
1.42) 


1.40 (1.24, 
1.58) 


1.61 (1.49, 
1.72) 


1.47 
(1.35, 
1.60) 


Changed housing in 
the past year (ref. 
no)     


Yes 1.10 (1.06, 
1.14) 


1.16 
(1.02,1.33)# 


1.20 (1.13, 
1.2) 


1.13 
(1.05, 
1.23)  


β (95 % CI) β (95 % CI) β (95 % CI) β (95 % 
CI) 


Rating of poor 
health 


0.03 (0.01, 
0.04) 


0.16 (0.12, 
0.20) 


−0.01 
(−0.02, 
0.02)§


0.06 
(0.03, 
0.09) 


Dissatisfaction with 
housing 


0.14 (0.13, 
0.15) 


0.28 (0.24, 
0.33) 


0.21 (0.18, 
0.23) 


0.21 
(0.17, 
0.25) 


Convergent 
validity 


r (95 % CI) r (95 % CI) r (95 % CI) r (95 % 
CI) 


Household Energy 
Poverty 
Experiences Scale 
(0.97) 


0.44 (0.38, 
0.50) 


0.35 (0.29, 
0.40) 


0.34 (0.29, 
0.40) 


0.31 
(0.25, 
0.38) 


Household Food 
Insecurity Access 
Scale (0.96) 


0.42 (0.36, 
0.48) 


0.35 (0.29, 
0.40) 


0.29 (0.24, 
0.35) 


0.35 
(0.28, 
0.41) 


Household Water 
Experiences Scale 
(0.96) 


0.54 (0.49, 
0.59) 


0.40 
(0.34,0.45) 


0.44 (0.39, 
0.49) 


0.35 
(0.29, 
0.41) 


Discriminant 
validity 


r (95 % CI) r (95 % CI) r (95 % CI) r (95 % 
CI) 


Relationship 
Satisfaction Scale 
(0.88) 


−0.29 
(−0.42, 
−0.16) 


−0.21 
(−0.32, 
−0.09) 


−0.14 
(−0.26, 
−0.02) 


−0.31 
(−0.43, 
−0.17) 


Spiritual Wellbeing 
Scale (0.89) 


−0.19 
(−0.26, 
−0.12) 


−0.26 
(−0.32, 
−0.21) 


−0.13 
(−0.19, 
−0.07) 


−0.08 
(−0.16, 
−0.02) 


Neighborhood 
Safety Scale 
(0.85) 


−0.11 
(−0.18, 
−0.04) 


−0.26 
(−0.32, 
−0.21) 


−0.06 
(−0.01, 
0.12)§


−0.13 
(−0.19, 
−0.06) 


Comparison 
between 
known groups 


t-Test (Diff in Mean, t-statistics, 
p-value)   


Poverty line (based 
on $1.9 a day)     


More than $1.9 a 
day 


6.93, t =
3.39 


2.53, t =
−2.18 


2.66, t = 6.44 1.50, t =
1.09 


Less than $1.9 a 
day 


6.02, p =
0.0001 


2.69, p =
0.03 


1.82, p =
0.0001 


1.36, p =
0.277 


In the past year, 
dealt with 
mosquitoes 


t-Test (Diff in Mean, t-statistics, 
p-value)   


No 4.21, t =
−4.93 


2.88, t = 2.13 0.58, t =−7.1 0.40, t =
−4.7 


Yes 6.64, p =
0.0001 


2.59, p =
0.03 


2.36, p =
0.0001 


1.52, p =
0.0001 


Gender of 
household head     


Male 6.48, t =
0.43 


2.59, t =
−0.18 


2.39, t = 2.80 1.33, t =
−1.5 


Female  


Table 6 (continued ) 


Types of validity HS 
composite 
MMHIS 


HS essential 
utility 


HS built 
environment 


HS 
tenancy 


6.36, p =
0.66 


2.60, p =
0.86 


2.01, p =
0.005 


1.53, p =
0.134 


In the past year, 
dealt with 
houseflies     


No 4.56, t =
−7.25 


2.54, t =
−0.99 


0.96, t =
−10.1 


0.89, t =
−4.2 


Yes 6.92, p =
0.0001 


2.63, p =
0.32 


2.55, p =
0.0001 


1.56, p =
0.0001 


Notes: OR = Odds Ratios; r = Pearson Product Moment Correlation; β = Beta 
Coefficient; CI = Confidence intervals; § = None significant result at p > 0.05. 
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Again, we found the housing insecurity scale to be divergent from 
other existing scales such as the relationship satisfaction scale, the 
spiritual wellbeing scale, and the neighborhood safety scale. While these 
findings point to the strength of our scale in discriminating from other 
scales, it also highlights some important relationships that will require 
future exploration. These relationships include the inverse relationship 
that exist between housing insecurity and relationship satisfaction, 
spiritual wellbeing, and neighborhood safety. 


Furthermore, we evaluated the ability of our scale to differentiate 
between known groups. We hypothesized that those who earned less 
than $1.90 a day, female-headed households, and those who dealt with 
houseflies and mosquitoes in the past year would have higher mean 
scores than their comparative groups. Our findings showed that those 
who had to deal with mosquitoes and houseflies in the past year indeed 
had higher mean scores than those who did not. This underscores the 
inherent challenges facing slum dwellers living in poor housing. How-
ever, those who earned more than $1.90 had higher mean MMHIS scores 
than those who earned less, which stresses the fact that living above the 
poverty line does not guarantee housing security. Also, departing from 
existing findings on how food, water and energy insecurity discriminates 
between male- and female-headed households (Young et al., 2019), our 
findings show no significant differences between households headed by 
females and males. This may suggest that despite the sex of the house-
hold head and theoretical assumptions of their economic differences, 
housing insecurity may be equally precarious for both female and male 
headed households. Additional research is needed to confirm this 
finding. 


Lastly, when we rank the items by responses in Fig. 1, it is not sur-
prising to see that the lack of access to toilets (85.4 %), water (84.6 %) 
and baths/shower (62.8 %) received greater endorsement. This is fol-
lowed by threats of eviction (49.8 %) by city officials and governmental 
agencies and the flow of sludge around the house (43.3 %). These factors 
are of real public health relevance and call for stakeholders and policy 
makers to prioritize the provision of such utilities as toilets, baths, and 
potable water, while ensuring the appropriate disposal of sewage and 
wastewater which increase the risks of diarrheal diseases. 


The MMHIS and its subscales have at most four limitations in 
reference to its use. First, the measure uses self-reported data; hence, it is 
susceptible to measurement error. Nonetheless, this feature is to be ex-
pected as self-reporting measures such as the MMHIS and its sub-scales 
are indispensable as they reflect subjective, personal, and idiosyncratic 
experiences of vulnerable populations that cannot be assessed other-
wise. Second, the MMHIS is an aggregate measure of three independent 
domains of housing insecurity, leaving room for subjectivity in how the 
scale should be used. We emphasize that where resources abound, the 
composite MMHIS scale and its sub-scales should be used together. 
However, where there are limited resources and the user does not intend 
to focus on housing challenges associated with tenancy, the G-HIS can be 
used. Third, compared to other housing insecurity scales in the global 
North, there were some items that dropped out of our scale as they were 
not internally consistent with the three sub-domains despite being 
relevant. Items such as changes in housing and disposal of garbage were 
not discarded but used in the scale’s validation. Also, there were other 
items captured under housing characteristics in this study that were used 
in the measurement of housing insecurity or instability in other studies. 
For instance, items including floor, exterior and roofing materials of 
houses were assessed as indirect and not direct indicators of housing 
insecurity. While we recognize their importance, we find the items used 
in this study to be adequate and particularly relevant to measuring 
housing insecurity in slums and informal settlements in the global South. 
Fourth, questions about household income were limited to individual 
incomes. This does not provide a complete picture of the household 
income or poverty levels. Future studies should use a composite 
household income or wealth measure instead of individual income. 
Furthermore, scholars such as Carter and Barrett (Carter & Barrett, 
2006) argue that measures such as the MMHIS are often unavoidably 


backward looking creating a portrait of who was poor, in this case, who 
was housing insecure at the time of data collection, which could limit 
the impact of poverty reduction strategies in the long-term. In line with 
their recommendation to pursue forward looking approaches (Carter & 
Barrett, 2006), future studies from this study will use a longitudinal 
study design that will ensure the assessment of systemic dynamics that 
underlie housing insecurity and tests its stability over time. 


Despite these limitations, the MMHIS and its subscales have many 
strengths. Primarily, it is one of the scarcely developed scales for 
measuring housing insecurity in slums and informal settlements in the 
global South. Second, the scale captures important dimensions and 
several experiences of housing insecurity as highlighted in several scales 
developed for the global North. Third, the MMHIS reflects a compre-
hensive scale with satisfactory psychometric properties. Where one 
needs to be economical, the G-HIS consisting of 11 items can be used and 
it could take about 5 minutes to administer. Fourth, the scale can be used 
to identify the populations at most risk of housing insecurity in slums 
and informal settlements to assess and plan clinical, programmatic and 
policy interventions. Finally, the scale provides an important tool for 
tracking progress on various targets in SDG 11—which aim to make 
cities and human settlements inclusive, safe, resilient and sustainable 
(UNDP, 2016). Ultimately, it will enable development policy workers 
and urban planners to assess the impact of diverse technological, 
infrastructural, and policy interventions on housing improvement. 


5. Conclusions 


In sum, we have developed a reliable and validated multilevel 
multidimensional scale consisting of 17 items (Appendix B) that mea-
sure housing insecurity in slums and informal settlements and is specific 
to cities in the global South. This study provides promising initial evi-
dence regarding the psychometric properties of the MMHIS. Additional 
validation of the scale is required in other slums and informal settle-
ments in cities in the global South. A cross cultural validation across 
slums in other regions of the global South will be valuable in enhancing 
the usability of the scale by scholars and practitioners. More impor-
tantly, this scale will facilitate the assessment and quantification of the 
multidimensional causes and consequences of housing insecurity (Patel, 
Joseph, Shrestha, & Foint, 2019). In addition to being able to monitor 
progress made with housing insecurity and targets associated with the 
Sustainable Development Goal 11, it will enable the identification and 
provision of targeted response to areas where housing insecurity is 
highest. 
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S E E K I N G  B L A C K  W O M E N  &  B L A C K
G E N D E R - D I V E R S E  P E O P L E  F O R  A


R E S E A R C H  S T U D Y


D o  y o u  e x p e r i e n c e :


Low or no interest in sexual activity


Low or no sexual pleasure or excitement 


Delay or inability to orgasm, ejaculate,


or maintain an erection


Sexual or Genital/Pelvic pain


We’re seeking Black women and gender-diverse
individuals 18+, living in Canada, and fluent in English to
complete a 20-minute online survey, with the option to
participate in a follow-up 60-minute interview.


This research is being done to better understand the
needs and priorities of underrepresented groups, and to
improve healthcare services and experiences for these
groups.


This study has received ethical approval by the Queen’s University General Research Ethics Board.


Compensation: Participants will be entered into prize
draws for up to $35 in e-gift cards. Interview
participants will receive a $50 gift card


For more information, contact 


sex.lab@queensu.ca


Interested?


Scan the QR Code 
or


Use the survey link:


www.tinyurl.com/SHAPEBlack


S H A P E








 
Solidarity Letter from the Harriet Tubman Institute in response to actions from York 
Popular University Palestine Encampment  


The executive committee of the Harriet Tubman Institute stands in solidarity with the students of 
the York Popular University for Palestine encampment and condemns York University’s call to 
militarized police to participate in the clearance of the June 5th encampment on the Commons of 
the York University’s Keele campus. The summoning of Toronto Police and York Community 
Safety to forcefully dismantle the encampment, the University’s bad faith statement that the 
students at the encampment were “a group of individuals unknown to the University,” and the 
reasoning that the peaceful protest constituted a threat to community safety, was a clear 
disavow to the University’s assertions of creating a meaningful dialogue with the students. In 
addition, the violent arrest of a graduate student, under the guise of trespass violation at a 
public university, is an affront to academic freedom and political expression. This is an 
opportunity to put in place institutional policies and procedures which can lead to more effective 
diplomacy and conflict resolution.  


While the mandate of the Harriet Tubman Institute encompasses the study of cultures and 
histories of Africa and its diaspora, including histories of slavery and colonialism, it also 
recognizes how these legacies inform the struggles in current lives of African peoples and 
diasporic communities to achieve social justice. From this lens, the violent impact of police 
presence and surveillance on campus against students, staff and faculty constitutes a blatant 
equity issue specifically affecting Black and racialized peoples. Our commitment to foster an 
intellectual hub for research and study is directly intertwined with our dedication to social justice 
and collective liberation. We have witnessed how global solidarity and student activism resulted 
in the divestment from apartheid South Africa by academic institutions in Canada and abroad. 
These periods in history show us what is possible when students, staff, and faculty dare to 
challenge long standing policies and practices.  We remain hopeful that the students of the York 
Popular University for Palestine movement will usher in a new era of greater accountability at 
York University.  We also lend our voices to the solidarity action bolstered by the York 
Professors for Palestine group. 


We, the Harriet Tubman Institute’s global network of Fellows and Associates, stand in solidarity 
against the egregious violation and repression of students at York University. 
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Memorandum 
To: Deans and Associate Deans of Research 


From: Alice MacLachlan, Vice-Provost & Dean 


Date: April 22, 2024 


Status: Banting Postdoctoral Fellowship Competition 2024-2025 


The Faculty of Graduate Studies is accepting nominations for Banting Postdoctoral 
Fellowships. Please share the information contained in this memo regarding the 
Banting Postdoctoral Fellowships and the internal York selection process to faculty 
members and eligible researchers in your unit. 


Because of the highly competitive nature of this opportunity, an internal selection 
process is in place, whereby supervisors/candidates must submit a truncated, 
preliminary version of the application as a Letter of Intent (LOI) on an internal 
deadline in advance of the agency deadline. All LOI submissions will be reviewed by 
the York Banting Selection Committee.  Successful candidates will then be invited to 
go forward to the full application stage and submission to the agency. Only those 
applications that have been submitted and undergo internal review will be considered 
for being forwarded for the full Banting PDF competition. 


The Banting Postdoctoral Fellowships program provides funding to the very best 
postdoctoral applicants who will positively contribute to the country's economic, 
social and research-based growth. The objective of the Banting Postdoctoral 
Fellowships program is to: 


• attract and retain top-tier postdoctoral talent, both nationally and 
internationally 


• develop their leadership potential 
• position them for success as research leaders of tomorrow 


 
The Banting program is unique in its emphasis on the “synergy” between the applicant 
and the host institution; that is, the close and unique alignment of the supervisor’s 
research, the applicant’s research, and the institution’s strategic priorities. This 
“synergy” should therefore guide both the prospective supervisor’s choice of 
candidate and the nomination package’s points of emphasis.   
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Banting Postdoctoral Fellowships, Competition Year 2024-2025 


Description 
The purpose of the Banting Postdoctoral Fellowships is to build world-class research capacity by 
recruiting top-tier Canadian and international postdoctoral researchers at an internationally 
competitive level of funding. Seventy fellowships will be awarded each year through CIHR, NSERC and 
SSHRC. The program is unique in its emphasis on the synergy between applicants and research 
institutions. The emphasis is on the excellence of the candidate as well as the quality of the research 
environment, and, given the limited number of fellowships, this is a highly competitive program. 
Evidence of the quality of the research environment is required as is an indication of the level of 
institutional support that will be made available to the nominee. 


Value 
$70,000 per year for two years. 


Eligibility criteria 
• Canadian citizens, permanent residents of Canada and/or foreign citizens 
• Recently completed a PhD, PhD-equivalent, or health professional degree (degree completed 


between September 15, 2021 and September 30, 2025, with a possible extension of this 
window by up to a cumulative maximum of two years for career interruptions due to specific 
reasons.) 


• Nominees must not hold a tenure-track or tenured faculty position 
• Only in rare cases will a fellowship be offered to an applicant proposing to hold it at the same 


institution at which the PhD was completed 
• Applicants must be nominated by the institution and can only take up the fellowship at the 


nominating institution 
• Please review complete eligibility criteria.  


 


Required Documents for LOI/Application Guide 
Documents to be submitted for the LOI stage: 


• Research proposal (max. 4 pages for English applications, max. 5 pages for French 
applications) 


• Draft supervisor’s statement (max. 4 pages) 
• Vanier-Banting CCV (Create an account at the CCV website) 
• Special Circumstances (max. 1 page), optional (e.g. justification to remain in the same 


institutional environment, career interruptions. See the Banting application guide for additional 
details) 


 


As signatories of the San Francisco Declaration on Research Assessment (DORA), a global initiative 
whose purpose is to support the development and promotion of best practices in the assessment of 
scholarly research, the three federal granting councils recognize and value a broad range of 
contributions and emphasize their quality and impact. To that end, the guidance provided to 



http://banting.fellowships-bourses.gc.ca/en/app-dem_elig-adm.html

http://banting.fellowships-bourses.gc.ca/en/app-dem_elig-adm.html

http://banting.fellowships-bourses.gc.ca/en/app-dem_elig-adm.html

https://ccv-cvc.ca/indexresearcher-eng.frm

http://banting.fellowships-bourses.gc.ca/en/app-dem_guide.html
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applicants and peer reviewers is now aligned with DORA recommendations. It is encouraged, then 
that Banting PDF applicants highlight a range of contributions in their applications and reviewers are 
asked to assess research excellence broadly (i.e., not just based on publications). 


The Banting PDF program encourages equity, diversity and inclusion (EDI), as part of the Tri-Agency’s 
broader commitment to excellence in research and research training in Canada. EDI considerations 
will be taken into account throughout the Banting PDF competition.  


Applicants are encouraged to review the Vanier-Banting Secretariat guidance on Equity, Diversity and 
Inclusion in research and to take Sex- and Gender- based Analysis Plus (SGBA+) principles into 
account in their proposed research, systematically examine how differences in identity factors, such 
as sex, gender, race, ethnicity, religion, age and mental or physical disability, affect the outcomes of 
research and the impacts of research findings. 


In order to be funded, research involving and engaging with Indigenous communities must fulfill the 
pillars for respectful research engaging with Indigenous peoples. Proposed research must be in 
accordance with the policies and principles outlined in the following:  


• Tri-Council Policy Statement: Chapter 9: Research Involving the First Nations, Inuit and Métis 
Peoples of Canada  


• SSHRC Guidelines for the Merit Review of Indigenous Research  
• CIHR’s Research Involving First Nations, Inuit and Métis Peoples of Canada   


 


For more information on application requirements, please review the full Banting application guide. 


  



https://sfdora.org/read/

https://banting.fellowships-bourses.gc.ca/en/equity_diversity_inclusion-equite_diversite_inclusion.html

https://banting.fellowships-bourses.gc.ca/en/equity_diversity_inclusion-equite_diversite_inclusion.html

https://ethics.gc.ca/eng/tcps2-eptc2_2018_chapter9-chapitre9.html

https://ethics.gc.ca/eng/tcps2-eptc2_2018_chapter9-chapitre9.html

https://www.sshrc-crsh.gc.ca/funding-financement/merit_review-evaluation_du_merite/guidelines_research-lignes_directrices_recherche-eng.aspx

https://na1se.voxco.com/SE/?st=10PfBH%2fDtvG2UCCsjH7WKUsVljYzaEv6Bj6WcCIBIcc%3d

http://banting.fellowships-bourses.gc.ca/en/app-dem_guide.html
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Timeline and Deadlines 
Step Description Date 


Banting PDF Information 
Session 


Of interest to potential 
applicants and supervisors, this 
session will include an 
overview of the Banting 
Postdoctoral Fellowship 
application process, a 
discussion of the evaluation 
criteria, and a Q & A portion. 


This session will be hosted 
online: Registration Link 


Thursday, June 6 from 1:00-
2:30pm (ET) 


The session will be hosted 
online using Zoom. Please 
register at: Banting Information 
Session 


 


Internal LOI deadline Deadline for submission of LOI 
documents by electronic 
submission 


July 9 


Submission Link   


Internal Selection Process Banting selection committee 
meets to decide which files will 
move forward to Banting.  
Applicants will receive 
notification that they are 
moving forward and will receive 
feedback.   


By August 9 


Application Development 
Meetings 


Meetings with selected 
applicants, supervisors, and 
FGS to assist in development of 
the application  


August 12-16 


Technical Review Deadline Revised Banting files due for 
technical review (direct 
submission to Kim McIntyre, 
Postdoctoral Services 
Coordinator) 


September 10 


Banting PDF Deadline Final submission of Banting 
PDF application to agency. 


September 17 


 


Process 
• Contact Kim McIntyre, Postdoctoral Services Coordinator, if you are interested in this 


opportunity 
• Potential candidates should work with their nominating supervisor to compile the 


documentation necessary for the letter of intent (LOI) 
• Submit all required documentation electronically no later than July 9, 2024: Submission Link 
• Wait for follow-up from Banting Selection Committee 



https://yorku.zoom.us/meeting/register/tJEkcOCsqDwiHdfGAoA8fD2EAhFbjClhjnrz

https://yorku.zoom.us/meeting/register/tJEkcOCsqDwiHdfGAoA8fD2EAhFbjClhjnrz

https://yorku.zoom.us/meeting/register/tJEkcOCsqDwiHdfGAoA8fD2EAhFbjClhjnrz

https://fgs.apps01.yorku.ca/machform/view.php?id=267046

https://fgs.apps01.yorku.ca/machform/view.php?id=267046

https://fgs.apps01.yorku.ca/machform/view.php?id=267046

mailto:kimmcint@yorku.ca

mailto:kimmcint@yorku.ca

https://fgs.apps01.yorku.ca/machform/view.php?id=267046
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• Revise and compile complete application as requested 
 


Selection criteria 
Research excellence and leadership in the research domain – demonstrated capacity for research 
excellence based on track record to date as defined by quality of applicant's research contribution, 
and demonstrated capacity for leadership in the research domain defined by the sphere of influence 
achieved to date by the applicant. 


Quality of applicant's proposed research program – examined in terms of the potential of the proposed 
research program, executed in the proposed institutional environment, to position the applicant for 
significant impact through a research-intensive career (potential for significant impact). 


Institutional commitment and demonstrated synergy between applicant and institutional strategic 
priorities - demonstrated commitment of the institution to support development of the applicant's 
research and leadership capacity through institutional support (funding, facilities, equipment, etc.) 
and professional development. 


Demonstrated alignment and synergy between the applicant's research ambitions and the institution's 
potential to benefit strategically from engagement with the applicant (alignment with institution's 
strategic priorities). 


FGS Contact 
Kim McIntyre 
Postdoctoral Services Coordinator 
ext 22993 - kimmcint@yorku.ca 


 



file://vfadmin.yorku.yorku.ca/GS/Management/Academic%20Affairs/Postdocs/Banting%20Post-Doctoral%20Fellowship/2018-19%20Competition/kimmcint@yorku.ca



		Memorandum

		Banting Postdoctoral Fellowships, Competition Year 2024-2025

		Description

		Value

		Eligibility criteria

		Required Documents for LOI/Application Guide

		Timeline and Deadlines

		Process

		Selection criteria

		FGS Contact





