Appendix A - Methods
This research employed an explanatory mixed-method design to examine the frequency and experiences of food insecurity among Sub-Saharan African migrants residing in Istanbul, beginning with quantitative data collection and analysis using Rasch modeling to assess and validate the Food Insecurity Experience Scale (FIES), followed by qualitative exploration to further contextualize the findings, summarizing individual level characteristics and complementing the quantitative analysis by showing demographic diversity and food security status of interviewed participants. The survey was prepared in English and in French, while in-depth interview was conducted in English only. Migrants are defined as individuals who were born in one of the Sub-Saharan African countries and currently reside in Istanbul, Turkey. In the quantitative part of the study a total of 108 individuals were included in the analysis and for the qualitative part, a total of 4 people were interviewed.
Quantitative Data Collection and Analysis
Prior to initiating the study, a pilot survey was conducted in September 2022 with three migrant participants. Based on their feedback, adjustments were made to the survey design.
The survey comprised four sections with a total of 30 questions, covering sociodemographic and socioeconomic information, migration experiences, self-reported health status, access to healthcare services, and the Food Insecurity Experience Scale (FIES)[footnoteRef:1] (Food and Agriculture Organization (FAO), 2016). FIES, as the first tool employed when gauging food insecurity at the individual level, assesses self-reported experiences related to the severity of food insecurity based on participants’ responses to eight questions about economic access to sufficient and nutritious food (Smith et al., 2017). FIES can be administered at either the household or individual level, with reference periods of 30 days or 12 months. In this study, the 12-month individual-level scale was employed. The questionnaire consists of eight questions (see Table 1A), categorized into three domains to measure self-reported difficulties in accessing food due to financial or resource constraints over a 12-month period: the first question addresses anxiety and uncertainty about food availability, the second and third questions assess food quality, and the remaining four focus on food insufficiency. The scale comprises eight yes/no items reflecting increasing severity of food insecurity; raw scores (0–8) classify respondents as food secure (0–3), moderately food insecure (4–6), or severely food insecure (7–8). [1:  The Food Insecurity Experience Scale, established by the FAO’s Voices of the Hungry Project, is a crucial instrument and gauge of hunger aimed at guiding policy to achieve food security, and with the use of data from the 2014 Gallup World Poll, has been validated in 151 countries by FAO-VoH, including Turkey (Food and Agriculture Organization (FAO), 2017). The scale is focused on peoples’ self-reported experiences and, unlike other measures, is markedly psychological, measuring unobservable traits including but not limited to “aptitude/intelligence, personality, and a broad range of social, psychological, and health- related conditions” (Food and Agriculture Organization (FAO), 2017). ] 


               Table 1A. Items of the Food Insecurity Experience Scale (FIES) 
	Number
	Standard label
	Question wording

	1
	WORRIED
	During the last 12 MONTHS, was there a time when you were

	
	
	worried you would not have enough food to eat because of a lack of

	
	
	money or other resources?

	2
	HEALTHY
	Still thinking about the last 12 MONTHS, was there a time when you

	
	
	were unable to eat healthy and nutritious food because of a lack of

	
	
	money or other resources?

	3
	FEWFOODS
	Was there a time when you ate only a few kinds of foods because of

	
	
	a lack of money or other resources?

	4
	SKIPPED
	Was there a time when you had to skip a meal because there was not

	
	
	enough money or other resources to get food?

	5
	ATELESS
	Still thinking about the last 12 MONTHS, was there a time when you

	
	
	ate less than you thought you should because of a lack of money or

	
	
	other resources?

	6
	RANOUT
	Was there a time when your household ran out of food because of a

	
	
	lack of money or other resources?

	7
	HUNGRY
	Was there a time when you were hungry but did not eat because there

	
	
	was not enough money or other resources for food?

	8
	WHOLEDAY
	During the last 12 MONTHS, was there a time when you went

	
	
	without eating for a whole day because of a lack of money or other


	resources?

Data collection was carried out at two main locations. The first site was ASEM (Immigrant Assistance and Solidarity Association), a non-governmental organization that primarily serves migrants of African origin. Between November 2022 and March 2023, face-to-face surveys were conducted with 89 participants at ASEM. The second site was St. Mary’s Armenian Church (Meryem Ana Ermeni Kilisesi) in Fatih, which serves as a gathering place for Ethiopian Orthodox migrants, particularly during Sunday worship services. Over ten consecutive Sundays, the researcher attended services and engaged with the congregation to recruit participants. During these visits, 19 participants were enrolled in the study. Mr. F__, a trusted member of the Ethiopian congregation and fluent in Turkish, supported the researcher by facilitating communication with potential participants and assisting in the recruitment and data collection process. Data collection at the church took place in the open garden area between December 2022 and March 2023, through face-to-face administration of the survey. As a token of appreciation, each participant received a 50 TL Migros gift card. Through the combined efforts at ASEM and St. Mary’s Armenian Church, the researcher engaged with approximately 300 Sub-Saharan African migrants and successfully conducted surveys with 108 participants.
Descriptive statistics were first examined to characterize the sociodemographic, socioeconomic, migration-related, and health profiles of the study sample and to provide essential contextual information for interpreting subsequent measurement results. Tables 1B–3B in Appendix B summarize participants’ sociodemographic and socioeconomic characteristics, migration histories and living arrangements, and self-reported health status and healthcare access. These descriptive analyses were not intended for hypothesis testing or causal inference but served to document sample composition, highlight patterns of economic precarity and structural vulnerability, and inform the interpretation of food insecurity measurement. The Rasch analysis of the Food Insecurity Experience Scale (FIES), which constitutes the primary quantitative analytical component of the study, is presented following these descriptive summaries. The Food Insecurity Experience Scale (FIES) instrument was analyzed using Rasch modeling, following FAO’s recommended methodology. The Rasch model was applied to assess the internal consistency of the eight-item FIES module, estimate item severities, and ensure the comparability of results with the global reference scale. Equating procedures were then used to calculate the prevalence of moderate or severe and severe food insecurity among participants.
Rasch modeling, a psychometric approach rooted in the Item Response Theory framework, is widely applied for the analysis and validation of survey instruments (Boone, 2016; Wambogo et al., 2018). Among the various statistical techniques available for scale development, Rasch analysis is particularly useful for assessing the performance and measurement properties of individual items (Gordon, 2015). In this study, responses were examined using Rasch modeling—a probabilistic method that jointly estimates both person and item parameters on a common latent continuum, thereby determining the probability of an affirmative response to each item (Food and Agriculture Organization (FAO), 2016; Boone, 2016; Curtin et al., 2016; Wambogo et al., 2018). This analytical approach allows for the comparability and generalization of results across samples and items. Within the Rasch framework, the probability of endorsing an item follows a logistic function based on the difference between a respondent’s latent trait (i.e., level of food insecurity) and the item’s difficulty parameter. Consequently, individuals with lower latent trait levels have a lower probability of affirming more difficult items (Food and Agriculture Organization (FAO), 2016; Boone, 2016; Agarwal et al., 2009; Nord, 2014; Nord, 2003; Wambogo et al., 2018). Applying this method enabled the estimation of individual food insecurity severity and the calculation of prevalence rates for moderate and severe food insecurity, consistent with FAO analytical standards (Food and Agriculture Organization (FAO), 2016). Respondents not classified as moderate or severe were accordingly categorized as experiencing no or only mild food insecurity, representing the residual share after accounting for higher-severity cases. The analysis was conducted using the Food Insecurity Experience Scale (FIES) Data Analysis Software (Food and Agriculture Organization (FAO), 2017), which converts raw FIES scores into a globally comparable food insecurity metric. To assess the model’s internal reliability and discriminatory power, a Rasch reliability test was performed, where values of 0.70 or above were interpreted as evidence of satisfactory model fit (Food and Agriculture Organization (FAO), 2016; Nord et al., 2016; Agarwal et al., 2009; Wambogo et al., 2018).
Rasch modeling also generates infit and outfit statistics to evaluate the fit of individual items within the scale. These chi-square–type indicators compare observed versus expected response patterns to detect items that may not align well with model expectations (Nord, 2014; Nord, 2003; Wambogo et al., 2018). Such indices are essential for assessing how effectively each item functions within the instrument and for identifying those that may require further examination. In the present study, infit statistics were primarily used to assess the assumption of equal item discrimination, while outfit statistics were examined to identify items exhibiting unusually erratic response patterns (Food and Agriculture Organization (FAO), 2016). Ideally, both fit statistics should approximate 1.0, with values between 0.7 and 1.3 typically regarded as acceptable indicators of adequate fit; values exceeding this range suggest weaker discrimination (Sahyoun et al., 2014; Wambogo et al., 2018). Because elevated outfit values can result from a few random or atypical responses, they should be interpreted cautiously when considering item misfit (Nord, 2014). As long as infit values remain within the acceptable range, high outfit values alone are generally not sufficient grounds for item removal (Agarwal et al., 2009; Wambogo et al., 2018), whereas notably low infit values may indicate redundancy among items (Food and Agriculture Organization (FAO), 2016; Kilanowski & Lin, 2012).
To further assess model assumptions, conditional independence and dimensionality were examined through the analysis of item residual correlations. Residual correlations equal to or greater than 0.40 between any two items indicate potential item dependence, suggesting that responses are not independent of one another. Moderate correlations, ranging from 0.25 to below 0.40, among clusters of three or four items may reflect emerging multidimensionality—an unintended deviation from the unidimensional nature of the FIES construct (Gordon, 2015; Curtin et al., 2016; Schutte et al., 2016; Wambogo et al., 2018).
The Food Insecurity Experience Scale (FIES) ensures cross-country comparability by calibrating local survey data against a global reference scale. For the Sub-Saharan African migrants in Istanbul, one key FIES output was the absolute difference between item severity estimates in Turkey and the global standard. These differences, measured in logits, show how respondents interpret and respond to food insecurity relative to the global reference. Positive values mean items were affirmed only at more severe levels, while negative values mean they were affirmed earlier, at milder levels. Larger gaps (≥1 logit) suggest cultural, contextual, or translation effects on item interpretation (Food and Agriculture Organization (FAO), 2016; Food and Agriculture Organization (FAO), 2017).
Due to incomplete responses, 19 participants were excluded from the Food Insecurity Experience Scale (FIES) analysis. Consequently, the analysis was conducted on a sample of 89 individuals. The exclusion of 19 participants from the Food Insecurity Experience Scale (FIES) analysis was based on incomplete item-level responses that did not meet the minimum requirements for Rasch modeling. Rasch estimation relies on complete response patterns across the scale items to ensure reliable estimation of item severity and person parameters. Consistent with FAO-recommended analytical procedures, respondents with missing responses on one or more FIES items were excluded from the Rasch calibration to preserve model validity and comparability with the global reference scale. No imputation was applied, as imputing food insecurity items may introduce measurement bias in latent trait estimation. As a result, the Rasch-based analyses were conducted on the subset of participants with complete FIES responses (n = 89).
Qualitative Data Collection and Analysis
The second phase of the study adopted a qualitative design to complement and contextualize the quantitative findings. This phase aimed to gain an in-depth understanding of participants’ lived experiences with food access, dietary habits, and coping mechanisms related to food insecurity. Semi-structured, in-depth interviews were used to explore the meanings, perceptions, and everyday realities behind the survey data. This approach allowed participants to articulate their own perspectives on the social, cultural, and economic factors shaping their nutritional challenges and strategies in Istanbul.
Although in-depth interviews were initially planned as face-to-face, all participants preferred to participate online due to scheduling conflicts, employment commitments, or travel constraints. With participants’ consent, interviews were conducted via Zoom using secure connections, recorded on a password-protected device, and stored safely on the primary researcher’s encrypted drive to ensure data confidentiality. Of the 108 survey participants, 10 individuals initially volunteered for follow-up qualitative interviews. After contact attempts, 4 participants were unreachable, 2 later declined participation, and 4 were successfully interviewed. 
All interviews were conducted in English using a semi-structured interview guide developed by the researcher. The guide was informed by previous studies on migrant food insecurity and dietary adaptation (Tiedje et al., 2014; Vahabi & Damba, 2013) and refined following expert feedback for cultural and contextual appropriateness. The instrument covered three major domains: (1) experiences before and after migration, (2) changes in food habits and dietary practices, and (3) access to food, food insecurity, and coping mechanisms. The interview guide remained flexible, allowing participants to elaborate freely on emerging issues or personal reflections. Interviews lasted between 40 and 60 minutes.
Two interviewees (P1 and P4) were affiliated with St. Mary’s Armenian Church, a local community organization known for its support to migrant families, and two others (P2 and P3) were connected with ASEM, a local NGO providing humanitarian and integration assistance. All participants gave verbal consent before participation and were informed of their right to withdraw at any point. To maintain confidentiality, participants were assigned pseudonyms based on a simple coding system (e.g., “P1W” for Participant 1, Woman; “P2M” for Participant 2, Man).
Each interview was transcribed verbatim into Microsoft Word immediately following the session to preserve linguistic accuracy and contextual nuance. Data analysis followed a thematic analysis approach as described by Braun & Clarke (2006), incorporating both deductive and inductive coding strategies. Deductive codes were derived from the four core dimensions of food insecurity—availability, access, utilization, and stability—while inductive codes emerged organically from participants’ narratives, capturing context-specific factors such as social isolation, cultural food preferences, and informal support networks. The researcher repeatedly read and coded transcripts to ensure analytic consistency and interpretive depth. Given the small number of interviews, the qualitative analysis was intended as a focused, illustrative exploration to contextualize quantitative findings, rather than to achieve thematic saturation.
The analysis proceeded through several iterative steps: familiarization with the data, generation of initial codes, categorization into potential themes, review and refinement of themes, and final synthesis. Triangulation with quantitative findings was used to enhance the validity of interpretations. Selected quotations were used to illustrate the themes and give voice to participants’ experiences in their own words. The researcher maintained reflexive notes throughout the analysis to minimize personal bias and enhance analytical transparency.
Overall, this qualitative phase enriched the study by offering contextual understanding of how structural barriers, economic hardship, and social networks interact to shape food insecurity among Sub-Saharan African migrants in Istanbul.
References
1. Agarwal, S., Sethi, V., Gupta, P., Jha, M., Agnihotri, A., Nord, M. (2009). Experiential household food insecurity in an urban underserved slum of north India. Food Sec 2009;1:239–50.

2. Boone, W.J. (2016). Rasch analysis for instrument development: why, when, and how? CBELifeSci Educ 2016;15(4):rm4.


3. Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology, 3(2), 77–101. https://doi.org/10.1191/1478088706qp063oa.

4. Curtin, M., Browne, J., Staines, A., Perry, I.J. (2016). The Early Development Instrument: an evaluation of its five domains using Rasch analysis. BMC Pediatr 2016;16:10.

5. Food and Agriculture Organization (FAO). (2016). Methods for estimating comparable prevalence rates of food insecurity experienced by adults throughout the world [Internet]. Rome: Food and Agriculture Organization of the United Nations. Available from: http://www.fao.org/3/a-i4830e.pdf.


6. Food and Agriculture Organization (FAO). (2017). The Food Insecurity Experience Scale: Measuring food insecurity through people’s experiences. Retrieved from https://www.fao.org/publications/card/en/c/2c7ce182-b76d-40bb-9fbe-59ba3c8394fc/.

7. Gordon, R.A. (2015). Measuring constructs in family science: how can item response theory improve precision and validity? J Marriage Fam 2015;77(1): 147–76.
8. Kilanowski, J.F., & Lin, L. (2012). Rasch analysis of US Household Food Security Survey module in Latino migrant farmworkers. J Hunger Environ Nutr 2012;7(2–3):178–91.

9. Nord, M. (2003). Measuring the food security of elderly persons. Family Economics and Nutrition Review, 15(1), 33-46.

10. Nord, M. (2014). Intra-household differences in food security among adults in NHANES. In American Journal Of Epidemiology (Vol. 173, pp. S326-S326). Journals Dept, 2001 Evans Rd, Cary, Nc 27513 Usa: Oxford Univ Press Inc.

11. Nord, M., Cafiero, C., & Viviani, S. (2016). Methods for estimating comparable prevalence rates of food insecurity experienced by adults in 147 countries and areas. In Journal of Physics: Conference Series (Vol. 772, No. 1, p. 012060). IOP Publishing.

12. Sahyoun, N.R., Nord, M., Sassine, A.J., Seyfert, K., Hwalla, N., Ghattas, H. (2014). Development and validation of an Arab family food security scale. J Nutr 2014;144(5):751–7.

13. Schutte, L., Wissing, M.P., Ellis, S.M., Jose, P.E., Vella-Brodrick, D.A. (2016). Rasch analysis of the Meaning in Life Questionnaire among adults from South Africa, Australia, and New Zealand. Health Qual Life Outcomes 2016;14(1):2.

14. Smith, M. D., Rabbitt, M. P., & Coleman-Jensen, A. (2017). Who are the world’s food insecure? New evidence from the Food and Agriculture Organization’s food insecurity experience scale. World Development, 93, 402-412.
15. Tiedje, K., Wieland, M.L., Meiers, S.J., Mohamed, A.A., Formea, C.M., Ridgeway, J.L., Asiedu, G.B., Boyum, G., Weis, J.A., Nigon, J.A., Patten, C.A., Sia, I.G. (2014). A focus group study of healthy eating knowledge, practices, and barriers among adult and adolescent immigrants and refugees in the United States. Int J Behav Nutr Phys Act. 2014 May 16;11:63. doi: 10.1186/1479-5868-11-63. PMID: 24886062; PMCID: PMC4030459.

16. Vahabi, M., & Damba, C. (2013). Perceived barriers in accessing food among recent Latin American immigrants in Toronto. International Journal for Equity in Health, 12 (1). International Journal for Equity in Health: 11 p. https://doi.org/10.1186/1475-9276-12-1.

17. Wambogo, E. A., Ghattas, H., Leonard, K. L., & Sahyoun, N. R. (2018). Validity of the food insecurity experience scale for use in sub-Saharan Africa and characteristics of food- insecure individuals. Current developments in nutrition, 2(9), nzy062.


