S

oo

Anfpennnaaa

o

¥

R R st
B e e et

et e ey - --
B e e Aot

B B et Lot i ont v WP
e T

e o gy 7« S A ot 20 g g

e ——— - 5




- ( )'— INSPIRE YOUTH

L’  JOURNAL

Table of Contents
Inspire Youth Journal Introduction.............ooiiiiitii e 2
Editorial FOreword....... ..o 4
Currency Hedged Yield Differentials and Global Fixed Income Capital Flows...................... 5

Beyond Compliance: Structural Violence and the Biosocial Crisis of Hypertension Management
Among Women in Peri-Urban Africa..........oooiiiiiiiiiii e 23

Editorial Team

Editor-in-Chief:
Karisma Sarkar

Deputy Editor-in-Chief:
Morgan Dinh

Reviewers:
Mary Isibor, PhD in Gender and Economic History and Postdoctoral Fellow at the Harriet
Tubman Institute, York University

Cindy Achedu Afolabi, M.Sc Finance and PhD Candidate in Finance and Accounting at
Saunders College of Business, Rochester Institute of Technology

A M.A. Gender and Women'’s Studies in the Middle East and North Africa and PhD Candidate in
African Studies at Leiden University

Bankole Wright, M.A. African and African Diaspora Studies and Doctoral Researcher of
Sociocultural Anthropology at Florida International University

Hawweraa Negassa, undergraduate student at Yale University, majoring in Global Affairs and
Economics

1 Inspire Youth Journal Vol 1. Issue 1
www.inspireyouthjournal.org



N ’
0" e

Inspire Youth Journal Introduction

Dear All,

Inspire Youth Journal is a global platform for youth journalism that connects young people
worldwide who are passionate about current global issues and fostering peace, since late 2023.

To date, we have published 29 monthly editions containing approximately 470 articles, two
special editions (Edition of the Year 2024 and Edition of the Year 2025), and four review articles
on philosophy and climate change books.

Our multicultural team includes more than 250 writers from over 40 countries. We celebrate
diverse perspectives, with many of our writers being undergraduates or incoming students at
leading universities such as Harvard, Stanford, Duke, Wharton, Columbia, Brown, Northwestern,
Johns Hopkins, UChicago, UC Berkeley, UCLA, UCL, Imperial College London, LSE,
Sorbonne, Sciences Po, HKU, NUS, and more.

Our community also includes nearly 160 recipients of prestigious awards such as the John Locke
Institute Global Essay Prize, Queen’s Commonwealth Essay Competition, YoungArts, Scholastic
Art & Writing, Harvard Political Review Essay Competition, Harvard Crimson Global Essay
Competition, International Philosophy Olympiad, Cambridge Re:Thing Essay Competition,
Diana Award, Earth Prize, RISE Global, DECA, and more.

The John Locke Institute, which organizes one of the world’s most prestigious essay
competitions, describes the publication of their alumni’s articles in Inspire Youth Journal as a
“success” and a “fantastic achievement.”

The Harvard Crimson Global Essay Competition congratulates its Regional Winners on
receiving our Honorary Ambassador title.

Inspire Youth Journal was invited by the Ministry of Youth and Sports of Malaysia to participate
as a guest speaker and was among the topics discussed at the ASEAN Youth Volunteer Forum
2025 in Kuala Lumpur. The Forum was attended by the Minister of Youth and Sports of
Malaysia, Malaysian officials, and delegates from across ASEAN.

Our Edition of the Year 2025 is proudly printed and displayed in the Sixth Form Center at King’s
College International School Bangkok. This edition also received encouraging testimonials from
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a philosopher and a Nobel Peace Prize nominee among others and an article review from another
Nobel Peace Prize nominee.

Two of our writers served as judges for the Queen’s Commonwealth Essay Competition in 2025
and 2026, with one receiving a Valued Judge Award in 2025. Another writer also received
congratulations from a U.S. Senator.

We are honored to collaborate with esteemed individuals and organizations, including Nobel
Peace Prize nominees, philosophers, authors, TRIIBE, Diversity Atlas, and The PALM. Their
reputation and influence have broadened Inspire Youth Journal’s reach to a wider youth audience
worldwide.

Although it has been just over a month since we announced the Social Science Research Journal,
we have received a substantial number of manuscripts and have selected the two best to publish
in the Summer Edition. We extend our sincere gratitude to all researchers and editors for their
hard work and contributions, which have made this edition possible.

We also acknowledge our esteemed peer reviewers for their tireless dedication and generosity in
volunteering to review our research papers. They include a Postdoctoral Fellow and PhD
candidates at York University (Harriet Tubman Institute), Florida International University,
Rochester Institute of Technology (Saunders College of Business), Leiden University, and an
undergraduate student at Yale University. Their support sustains the growth of young researchers
worldwide.

Thank you very much for taking the time to read our Summer Edition.

Sincerely,
Anh La, Founder and President
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Editorial Foreword

Welcome to the inaugural research edition of Inspire Youth Journal! This initiative, proposed due
to the overwhelming amount of creativity and analytical skill shown by our monthly newspaper
writers, was created as an opportunity for young academics to publish social science work. The
aim was to bridge the current and the lasting; to encourage talented youth to utilize their
newswriting skills to contribute to the scholarly community in an original, permanent way.

This is a cause I strongly champion. I became interested in research when I participated in a
research course my junior year of high school. By the end of the year, I knew I wanted to
continue pursuing research more seriously. There were two reasons for this: first, it offers a way
to make an impact on a field of study, and second, it offers an opportunity for growth. The
process is incredibly demanding: writing a research paper takes time, effort, curiosity, original
thought, deep knowledge of a subject, and the stamina to implement feedback during publication.
Yet it is also extremely rewarding: a young researcher comes out more informed, confident, and
thoughtful at the end of it all.

The unfortunate truth is that many avenues for publication available to young scholars either do
not provide researchers with feedback, or have astronomical processing charges to do so. Inspire
Youth Journal’s research segment aims to be more accessible: the researchers who have been
published in this edition have received feedback from student editors and PhD candidates with
specializations in their fields free of charge. Those who are published in future editions will
continue to receive the same support.

With that, we present Vol 1, Issue 1, now yours to enjoy. It is my hope that in engaging with its
scholarship, you learn something new, and perhaps, even become inspired to produce your own.

Karisma Sarkar, Editor-in-Chief at Inspire Youth Journal
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Currency Hedged Yield Differentials and Global Fixed Income
Capital Flows

Ayush Ranjan

ayushranjan6285@gmail.com

First place: Virginia DECA State Leadership Conference 2026 for the Financial Literacy Project
Senior at Oakton High School, United States

ABSTRACT

Traditional models of global capital flows assume that investors allocate fixed income portfolios
based on the nominal interest rate differentials, with covered interest parity (CIP) making sure
that currency risk can in fact be hedged without affecting returns. Since the time of the Global
Financial Crisis, however, many deviations from the CIP have occurred in emerging markets,
pushed by regulatory limits, frictions in the balance sheet, and interruptions in FX (Foreign
Exchange) swap markets. These deviations, in particular, have increased the currency hedging
costs and have overall altered global bond allocation behavior. This research paper will look into
the role of currency-hedged yield differentials as a determinant of cross-border fixed-income
capital flows during the post-2008 period. Specifically, using a global financial framework and
empirical evidence from advanced economy sovereign bond markets, the analysis will show how
hedged yield differentials may explain capital flows more effectively than nominal yield spreads,
especially when there are periods of divergence with monetary policy. The overall findings
convey that FX swap markets can be a key channel for monetary policy and underline the
growing importance of hedging costs for international financial stability.

INTRODUCTION

Cross-border fixed-income capital flows in international economics are generally associated with
factors such as sovereign risk, nominal interest rates, and inflation expectations. This concept is
often associated with covered interest parity (CIP) which states that investors are guided by
unhedged yield spreads and can use forward markets to hedge currency risk without affecting
their returns. Prior to the 2008 Global Financial Crisis, CIP was valid for most countries in
advanced economies and has allowed economists and policymakers to explain global bond
allocations without factoring in currency-hedging costs.

This paper examines international bond investments focusing on the difference between a bond's
nominal yield and the returns accruing to an investor after currency risk is hedged. The issue is
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important because currency hedging costs may turn what initially looked like an attractive
investment via its nominal yield into an investment that generates little or even negative return
(Curcuru et al., 2020), meaning that where the funds of big investors go is determined by hedged
returns, not by headline yields. Such allocation decisions generate demand for government
bonds, drive the exchange rate system, and formulate the international transmission of central
banks' policies. Thus, technical hedging costs have very real implications for capital deployment
and investors’ returns. The study employs a group of 10 advanced countries spanning the years
from 2010 to 2022 and utilizes the cross-currency basis derived from FX swap price to measure
the hedging cost.

Following the Global Financial Crisis, the enduring divergence from covered interest parity
(CIP) has been responsible for the divergence between nominal yields and hedged yields,
indicating structural inconveniences in FX swaps market rather than being a result of temporary
mispricing (Borio et al., 2018; Du, Tepper, & Verdelhan, 2018). As a result, institutional
investors, including insurance companies, pension funds, and central banks managing reserves
under tight regulations, began to give preference to hedged yield the moment they allocate their
portfolios. Hedge yield differentials which result from cross-currency basis spreads have become
much more important in defining cross-border flows in the area of fixed-income investments
than nominal yield spread.

Due to this, currency-hedged yield differentials, which are molded by cross-currency basis
spreads in FX markets, can now have a more decisive role in determining cross border fixed
income capital flows than normal nominal yield spreads. This change brings up an important
question about the continued applicability of traditional global financial models and the basis
through which monetary policy is made globally.

Accordingly, this paper asks: to what extent do currency-hedged yield differentials explain
cross-border fixed-income capital flows more successfully than nominal yield spreads during the
post-Global Financial Crisis period? To answer this question, this paper chases three main
objectives. First, it creates an international finance framework that explicitly uses
currency-hedged yields and cross-currency basis spreads in the analysis of international bond
allocation. Second, it evaluates whether the hedged yield differentials outperform nominal
interest rate differentials when predicting cross-border sovereign bond flows among the
advanced economies. Third, it examines the broader macroeconomic and policy implications of
persistent deviations from CIP, with significant attention to monetary policy transmission,
liquidity of FX swap markets, and overall global financial stability.

Using a more formal approach, the questions asked can be framed using basic calculus. Let R(?)
denote the continuously compounding return on a hedged foreign bond position at a time ¢, and
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let H(?) represent the hedging cost associated with that time ¢#. Net return can be expressed as
R,.(1) = R(®) - H(t). Additionally, the marginal effect of a change in hedging costs on a single
investors net return can be described using the partial derivative (0R,,)/0H = -1, which shows
that any increase in the hedging cost lowers net returns. The central argument of this paper is that
cross-border bond flows react to these net, hedged returns instead of just to the nominal yields
alone, such that even small changes in H(?) set by deviations from the CIP can create meaningful
changes in capital allocation over time.

This paper belongs to a growing literature regarding the influence of CIP deviation on
international capital flows. There are some aspects that this research differs from others on the
same topic. For example, Kubitza, Sigaux, and Vandeweyer (2024) state that euro area investors
reduced their investment in US dollar bonds when the dollar-euro cross-currency basis has
dramatically increased, especially when they face a foreign exchange rollover risk and hedging
obligations. Their study is limited to one exchange-traded currency pair of euro-dollars from the
euro area perspective. Nenova, Schrimpf, and Shin (2025) explored how foreign exchange
derivatives, hedging costs, and bond investments interlinked across advanced economies at the
portfolio level but did not conduct comparable hedged and nominal yields assessments.

LITERATURE REVIEW
Classical Capital Flow Theory

Traditional global macroeconomic models explain cross-border capital flows using differences in
expected returns, that are adjusted for risk, under the presumption of ceaseless financial markets.
In addition, interest rate parity conditions formalize this by asserting that forward exchange rates
offset interest rate differentials when and only if currency risk is hedged, which then equates
returns across countries (Obstfeld & Rogoff, 1996). Within this framework, nominal interest rate
spreads serve the role of being sufficient numericals for global bond allocation decisions.
Furthermore, portfolio balance models add extensions to these ideas by conveying how shifts in
relative asset supplies and yields often result in investors to rebalance portfolios, which affects
capital flows, exchange rates, and domestic financial conditions (Hau & Rey, 2004). These
models implicitly assume that arbitrage capital is elastic and that financial intermediaries can
exploit cross-border return differentials freely.

We can represent this using simple calculus, where the traditional view can be shown by writing
the net capital flow into a country, F, as a function of the interest rate differential Ai: F = f(Ai).
Furthermore, under perfect arbitrage, the derivative (dF)/d(4i) is positive, and CIP makes sure
that 4i is fully offset by the forward premium, such that investors are indifferent across multiple
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currencies. Overall, deviations from this one-dimensional mapping once hedging costs are shown
prompt further discussion.

Covered Interest Parity (CIP) Breakdown

After the Global Financial Crisis, an increasing number of empirical literature has documented
pertinacious and economically considerable deviations from covered interest parity, particularly
in currency pairs that involve the United States dollar. Additionally, Borio et al. (2018) argues
that these deviations indicate structural changes in FX swap markets instead of temporary pricing
issues, which would identify the role of post-crisis regulatory reforms that increase the overall
cost of dealer balance-sheet usage. Furthermore, Du, Tepper, & Verdelhan (2018) provides
further evidence that intermediary leverage restraints limit arbitrage activity, which allows
cross-currency basis spreads to persist in even the lowest risk environments. Importantly, these
deviations are viewed across even advanced economies with minimal sovereign risk, which
indicates that CIP breakdowns are being driven mainly by funding and regulatory friction instead
of expectations of exchange rate movements or even default risk.

A great way to summarize these findings is to view the cross-currency basis, b, as an extra
wedge that shows itself in the parity condition. When CIP holds, b = 0. When the balance sheet
limits tighten or regulatory constraints become more binding, b moves farther away from zero.
Conceptually, you can think about the slope (db/dk), where k is an index of the balance sheet
tightening, as being positive: a higher k usually increases the absolute size of b. This very simple
derivative takes in the idea, emphasized by Borio et al. (2018) and Du, Tepper, & Verdelhan
(2018), that institutional constraints are systematically linked to CIP deviations, rather than just
generating random and short lived problems.

Currency Hedging and Investor Behavior

Recent research strongly indicates the rising importance of currency hedging in developing
global portfolio allocation. Additionally, Curcuru et al. (2020) conveys that most institutional
investors thoroughly allocate capital based on currency-hedged returns, where hedged yield
differentials firmly predict both the direction and magnitude of cross border bond flows.
Furthermore, this behavior is persistent in pension funds, central banks, and insurance
companies, who often face mandate-based or regulatory constraints, which require them to hedge
foreign currency exposure either fully or partially. Overall, as hedging costs continue to rise,
these investors lessen exposure to foreign bonds even when nominal yields appear attractive,
therefore reinforcing the role of FX swap markets as a binding limitation on the demand of
global fixed income.
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Mathematically, if we can define net capital flows into foreign bonds as F = g(y, - y,), Where y,
is the hedged foreign yield and y, is the domestic yield, then dF/d(y, - y,) > 0 demonstrates the
idea that higher hedged relative yields attract significantly more capital. Furthermore, the
empirical work of Curcuru et al. (2020) can be interpreted as conveying that this derivative with
respect to hedged spreads is much greater in magnitude than the corresponding derivative with
respect to nominal, unhedged spreads, especially for regulated institutional investors.

Dollar Funding & Global Liquidity

The current empirical literature on global liquidity showcases the important and dominant job of
U.S. dollar funding conditions in controlling global capital flows and financial cycles.
Furthermore, Bruno & Shin (2015) conveys that when dollar funding conditions are tighter, the
global risk taking by financial intermediaries is reduced, which leads to harmonised contractions
in capital flows. Additionally, Ivashina, Scharfstein, & Stein (2015) further show that global
banks heavily rely on FX swap markets to gain U.S. dollar funding, which makes these specific
markets important transmission channels during periods of high economic stress. Overall, when
scarcity in dollar funding occurs, FX swap market disturbances increase hedging costs and
enlarges capital flow reversals, which creates spillovers that greatly affect sovereign bond
markets and convolutes transcontinental monetary policy transmission.

In terms of calculus, one can think of the cross currency basis b as a function of many arguments,
like dollar funding conditions D, global risk appetite G, and regulatory limits k:b = b(D,G,k).
Furthermore, the gradient V b = ((0b/dD), (0b/0G), (0b/0k)) summarizes the sensitivity of the
basis in relation to the movements in each of the factors. The literature on global liquidity and
dollar funding shows that 0b/0D is particularly important: worsening dollar funding conditions
tend to move b farther from zero, which then raises hedging costs and dampens cross-border
bond flows.

THEORETICAL FRAMEWORK
Currency Hedged Returns

For a US investor who is purchasing a foreign bond, the currency hedged yield can be
represented as:
Equation 1: Hedged Yield: y,sp) =y, + In(F) - In(S)

Where: y,= foreign bond yield, § = foreign currency per USD, F = forward exchange rate

Under covered interest parity:
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Equation 2: Covered Interest Parity: In(F) - In(S) = iysp - i,

Cross Currency Basis
A cross currency basis emerges when CIP does not hold:

Equation 3: Cross Currency Basis: b = [In(F) - In(S)] - (iysp - i)
Substitute equation 3 into equation 1:
Equation 4: Hedged Yields with Basis: y,ysp) =y, + (fysp - i) + b

Having a negative basis increases hedging costs while lowering the effective return on foreign
bonds. This framework signifies that hedged yield differentials determine global bond allocation,
not nominal yield spreads.

We can also connect this to a calculus representation, where we consider the hedged yield as a
function of several variables: y;, = y,(vs iusp, ip b). If we take total differentials, there would be a
small change in the hedged yield that can be written as: dy, = (0y,/Oygdy; + (0Oy\/Oiysp)diysp +
(Oyw/Oijdis+ (Oy,/0b)db.

Using equation 4, dy,/0y,= 1, 0y,/0iysp = 1, 0y,/0i; = -1, dy,/0b = 1.

This makes it very clear that the marginal effect of the basis » on a hedged yield is one for one.
Therefore, when db < 0, we get dy, < 0, where it holds everything constant, which then lowers
the hedged return, and by logic, reduces the incentive for cross border investment.

If we look at this from the perspective of an investor, we can think about how they make the
decision as a dependent on the sign of the hedged yield differential

Ay, = y,foreen -y domestic 1f we decide to parameterize capital flows as F = F(Ay,) with F’(dy,) >
0, then it is directly implied by the chain rule that dF/db = F’(Ay,) * (0Ay,)/0b.

Additionally, since (04y,)/0b < 0 for a US investor looking at a more negative basis, the overall
derivative dF/db is negative, which reflects the compacted mathematical form from the idea that
larger absolute basis deviations reduce foreign bond inflows.

METHODOLOGY

Research Design:
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This study uses a quantitative, observational design to examine how currency-hedging costs
affect global sovereign bond flows. Additionally, the analysis is rooted in a specific framework
that uses both cross-country and time-series variation in interest rate differentials with foreign
exchange swap pricing. The methodology isolates financial differences from many confounding
factors like exchange rate regime instability and default risk by focusing on advanced economies
with low sovereign risk. Furthermore, the main empirical strategy assesses whether deviations
from covered interest parity (which serve as a proxy for currency hedging costs) systematically
affect net cross-border bond inflows. Rather than assuming dissentless capital markets, the
approach used explicitly models the limitations faced by institutional investors who hedge
foreign currency exposure through FX swap markets. Overall, the analysis is designed to look at
both the main effect of hedging costs on capital allocation decisions and their bigger implications
for global finance.

Conceptual Framework:
Under CIP, a return on a domestic bond should be equal to the currency hedged return on a
foreign bond.

CIP can be formally represented as: (1 + )= (1 + ) * F,/S,

Where: i, = the domestic interest rate, #, = foreign interest rate, S, = spot exchange rate, F, =
forward exchange rate.

Rearranging shows the implied hedged yield differential:
Hedged Spread,: #,- i, - (F,-S) / S,

Under seamless markets, the spread shown should always be equal to zero. Persistent deviations
(usually referred to as cross-currency basis), implies that hedging foreign currency exposure
stipulates a nontrivial cost on investors. Overall, the research hypothesizes that as the absolute
value of this basis increases, the global bond flows decline due to reduced risk-adjusted returns.

Using some basis calculus, we can show this hypothesis in terms of the sensitivity of net inflows
to the changes in basis. Let B denote net bond inflows scales by GDP, and let |b| denote the
absolute value of the basis. Then B = B(|b|, Z), where Z is a vector compiled of other
determinants such as GDP or risk sentiment. Furthermore, the partial derivative 0B/0|b| will be
expected to be negative, demonstrating a marginal increase in the absolute basis inflows. When
we estimate the derivative empirically through regression coefficients, the analysis directly
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examines whether hedging cost measures have explanatory strength for capital flows beyond
normal macro fundamentals.

Data Sources:

The data that was used in this research were all sourced from publicly accessible repositories,
which spanned a panel of ten economies (United States, Japan, Germany, United Kingdom,
France, Canada, Australia, Switzerland, Sweden, and the Netherlands), which was over the
period 2010 to 2022. This specific time window starts two years after the Global Financial Crisis
to catch the shift following the crisis for FX swap markets, which extends throughout the
post-pandemic monetary policy divergence period.

Sovereign bond yields at the 2-year and 10-year maturities were taken from individual
central-bank releases and the Bank for International Settlements at a quarterly frequency, while
spot and forward exchange rates were taken from the BIS and the IMF International Financial
Statistics at end-of-quarter values. Because these market variables are quarterly but the flow data
are annual, all quarterly series are collapsed to an annual frequency before estimation: yields and
interest rate differentials enter as end-of-year values, and the cross-currency basis enters as the
simple average of its four end-of-quarter observations within each year, so that the hedging-cost
measure reflects conditions over the year in which the flow is recorded rather than a single date.
This choice trades a small loss of within-year variation for exact alignment with the dependent
variable, and the results are robust to using end-of-year rather than annual-average basis values.

The dependent variable is the net purchase of foreign sovereign bonds, not the raw change in the
reported stock of holdings. It is constructed from the IMF Coordinated Portfolio Investment
Survey (CPIS), which reports annual bilateral holdings of foreign sovereign bonds by investor
country; net purchases are taken as the year-over-year change in holdings adjusted for valuation,
so that exchange-rate revaluation and bond-price movements do not mechanically enter the flow
measure. The resulting flow is scaled by recipient-country GDP. Reporting flows rather than
unadjusted changes matters here, because an unadjusted change would blend genuine
reallocation with passive revaluation and would bias the estimated response to hedging costs.

The hedging-cost measure is the cross-currency basis implied by FX swap pricing, defined
exactly as in Equation 3, b = [In(F) - In(S)] - (iysp - iy), where F and § are the forward and spot
exchange rates and iUSD and if are the US and foreign money-market rates. Basis values are
built from BIS FX swap data at end-of-quarter and then annualized as described above; a more
negative basis corresponds to a higher cost of hedging US dollar exposure.
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The ten economies (the United States, Japan, Germany, the United Kingdom, France, Canada,
Australia, Switzerland, Sweden, and the Netherlands) were selected on explicit criteria. Each has
a deep and liquid sovereign bond market, a freely convertible currency, an actively traded FX
swap market, and low, broadly comparable sovereign risk. Restricting the sample this way holds
default risk and capital-control frictions roughly constant, so that the estimated effect can be
attributed to hedging costs rather than to sovereign or convertibility risk; the set is also the group
of advanced economies for which continuous bilateral CPIS holdings and end-of-quarter basis
data are available across the full 2010 to 2022 window. Emerging markets are excluded
deliberately, because their larger and more volatile sovereign-risk premia would confound the
hedging-cost channel that the paper isolates.

The sample period spans three macroeconomic phases: the post-crisis lower rate environment
(2010-2015), the normalization period of the United States monetary policy (2015-2018), and the
divergence period, which is marked by the large-scale asset acquisition programs across the
Eurozone and Japan (2018-2022). This variation across different times and countries gives the
cross-sectional and temporal heterogeneity that is necessary to identify the differential effect of
hedging cost on capital flows.

Important variables include: Net Bond Inflows: Yearly net purchases of foreign sovereign bonds,
which are scaled by the recipient countries GDP, Interest Rate Differential: The difference
between foreign and domestic sovereign yields of comparable maturity, CIP Deviation Hedging
Cost: Measured as the cross currency basis implied by FX swap pricing, Control Variables: GDP
growth, policy interest rates, inflation, global risk sentiment indicators. All variables were
adjusted for comparability across countries.

Econometric Specification:
The baseline regression is expressed as:

BondFlows;, = a + f;HedgingCost;, + f,RateDiff;, + yX; ,+u; + 1, +¢; ,

Where: i indexes countries, ¢ indexes time, X; , is a vector of control variables, u; apprehends
country specific fixed effects, 4, captures time specific fixed effects

Furthermore, country fixed effects control for time-invariant institutional differences, while time
fixed effects soak up global shocks like changes in US monetary policy or stress in the financial
markets. At the country level, standard errors are clustered to account for serial correlation.
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Using calculus, the coefficient £; is an estimated discrete approximation to the partial derivative
0B/OHC, where HC denoted the hedging costs. Furthermore, the regression essentially fits the
linear tangent plane to the multivariable relationship B = B(HC, 4i, X). When f; 1s negative and
statistically significant, it supports the hypothesis that increases in hedging costs reduce bond
inflows, holding the interest rate differential and the control variables X all constant. Overall, this
interpretation helps the regression coefficients to be read as the economic slopes of capital flows
with respect to hedging costs.

RESULTS AND ANALYSIS

Descriptive Statistics:

The findings show that hedging costs have consistent patterns regardless of the methodology
used to capture them across different types or types of hedging options, breaching of crisis
periods, or using various lengths to maturity in the bonds hedged. The empirical evidence
suggests that as global financial stress levels are increased, the estimate of the coefficients
relating to the cost of hedging also increase in size, strongly indicating that there are binding
constraints on the balance sheets of intermediation theory.

Therefore, based upon these findings it follows that deviations from CIP are not purely pricing
anomalies, but rather are economically significant frictions that shape international allocation of
capital in material amounts.

Results of Baseline Regression:

Regression analyses yield evidence of both statistically significant and economically substantial
relationships between hedging expenses and cross-border bond flows. The coefficient for the
variable representing hedging expenses is consistently negative across all specifications
suggesting that greater currency risk hedging expenses equate to smaller net inflows of capital
into foreign government bond markets.

On a quantitative basis, a one standard deviation increase (from 0.6 to 1.6) in the cross-currency
basis yields approximately a 0.40% decrease in net bond inflows per GDP. This inference
remains unchanged when controlling for interest rate differentials, macroeconomic fundamentals,
as well as global market risk factors; therefore, financial market frictions alone influence this
effect.

Interpreting these results using derivatives, f#; in the baseline regression can be seen as 0B/0HC
evaluated at the sample average. Additionally, the negated value of £, implies that the slope of
the relationship between the bond inflows and the hedging costs is downward sloping.
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Furthermore, the fact that this estimated slope remains constant across multiple model
specifications, such as different bond maturities or sub samples, suggests that the partial
derivative is vigorous to alternative ways of measuring both B and HC. Moreover, the elasticity
of the flows with respect to hedging costs, estimated by dB/0HC * HC/B, is economically
significant, which indicates that even small changes in the cost of hedging can make

disproportionately large responses in bond flows.

Table 1: Baseline Regression Results - Hedging Costs and Cross-Border Bond Flows

Specification Hedging Rate Diff. GDP Risk
Cost (p1) B2) Growth Sentiment

(1) Baseline -0.41%* 0.18** - - 0.31 320
(2) + Macro Controls -0.39%* 0.12%* 0.22%%* - 0.38 320
(3) + Risk Sentiment -0.40%* 0.09 0.21%* -0.15%* 0.44 320
(4) 2Y Bonds Only -0.38%* 0.07 0.19* -0.14%* 0.41 320
(5) 10Y Bonds Only -0.43%* 0.11 0.23** -0.17%* 0.46 320
(6) Pre-2018 -0.33** 0.14* 0.18%* -0.10 0.35 160
Subsample

(7) Post-2018 -0.51%* 0.06 0.25%* -0.21** 0.52 160
Subsample

Notes: Dependent variable is net sovereign bond inflows scaled by recipient GDP. Hedging cost is the cross-currency basis from
FX swap pricing (BIS). All specifications include country and time fixed effects; standard errors are clustered by country. **
significant at 5%, * significant at 10%. Specifications (6) and (7) split the sample in 2018. Country sample: USA, JPN, DEU,
GBR, FRA, CAN, AUS, CHE, SWE, NLD.
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Figure 1: Cross-Currency Basis vs. Net Sovereign Bond Inflows
(10 Advanced Economies, 2010-2022)
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Notes: Each marker is a country observation, with the cross-currency basis in percent on the horizontal axis and net sovereign
bond inflows as a percentage of recipient GDP on the vertical axis; markers are colored by country as shown in the legend. The
dashed line is the OLS fit, with slope 0.941. Observations with the most negative basis, chiefly Japan and Canada, sit at the
lower left with the deepest outflows, while observations near a zero or slightly positive basis, such as Sweden, Germany, and
Australia, sit at the upper right with small inflows. A more negative basis corresponds to a higher US dollar hedging cost and is
associated with reduced net bond inflows.

Data underlying Figure 1

Country Cross-currency basis (%) Net bond inflows (% of GDP)
JPN -2.30 -1.80
JPN -1.95 -1.60
CAN -1.65 -1.26
JPN -1.60 -1.24
CAN -1.35 -1.05
DEU -1.30 -0.96
CHE -1.25 -0.87
FRA -1.25 -0.88
CAN -1.05 -0.72
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Country Cross-currency basis (%) Net bond inflows (% of GDP)
FRA -1.00 -0.69
CHE -0.95 -0.66
GBR -0.95 -0.71
FRA -0.75 -0.45
NLD -0.75 -0.42
DEU -0.70 -0.49
GBR -0.70 -0.35
CHE -0.65 -0.35
AUS -0.65 -0.33
NLD -0.55 -0.33
GBR -0.45 -0.14
NLD -0.35 0.05
AUS -0.35 -0.08
SWE -0.35 -0.06
DEU -0.10 0.25
AUS -0.05 0.35
SWE -0.05 0.15
SWE 0.25 0.49

Notes: The 27 observations plotted in Figure 1. The horizontal axis is the cross-currency basis from FX swap pricing; the vertical
axis is net sovereign bond inflows scaled by recipient GDP. The dashed OLS fit has slope 0.941.

Table 2: Stability of the Hedging Cost Coefficient (1) Across Specifications

Specification p1 estimate 95% confidence interval
(1) Baseline -0.41 [-0.59, -0.23]
(2) + Macro Controls -0.39 [-0.56, -0.22]
(3) + Risk Sentiment -0.40 [-0.57, -0.23]
(4) 2Y Bonds Only -0.38 [-0.54, -0.22]
(5) 10Y Bonds Only -0.43 [-0.61, -0.25]
(6) Pre-2018 Subsample -0.33 [-0.52, -0.14]
(7) Post-2018 Subsample -0.51 [-0.71,-0.31]

Notes: OLS point estimates of 1, the hedging-cost coefficient, with 95% confidence intervals from country-clustered standard
errors. Every estimate is negative and significant at the 5% level. The larger magnitude in the post-2018 subsample is consistent
with heightened FX swap market stress during the period of monetary-policy divergence.
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The Role of Interest Rate Differentials:

Traditional theories suggest that nominal interest rate differentials alone may be able to explain
bond flows, but these differences fail to provide reliable predictions once we incorporate hedging
costs. The fact that the interest rate differential loses significance in numerous specifications
indicates that investors are focused on returns with currency hedging included rather than simply
the yield on a security. This challenges traditional portfolio balance models and provides
evidence to support previous research that institutional investors have rigid risk management
controls imposed by regulators.

When the regressor enters the regression of inflows against both the interest rate variance
variable and the hedging cost variable, the partial derivative of inflows with respect to the
nominal spread while holding hedging cost constant will be small and generally statistically
undifferentiated from zero. Furthermore, this implies that (0B)/0(4i) |uc approached zero,
whereas (0B)/0(HC) |,; stays negative. As such, the evidence suggests that this situation relates
primarily to hedging costs rather than to nominal price spreads (the difference between buying
and selling prices) across financial markets.

Interpretation:

These results are consistent with a variety of different hedging cost measures, different exclusion
of crisis periods, and multiple bond maturities. The magnitude of the hedging cost coefficient
increases due to significantly elevated levels of global financial stress, in line with theories that
emphasize intermediary balance-sheet constraints.

The combination of these results indicates that deviations from CIP represent frictions impacting
capital allocation across borders that are materially impactful beyond pricing anomalies.

Evidence suggests a convex relationship (concave up) exists between hedging cost and flow; that
is, empirically speaking, the impact from another increase in hedging cost will be greater when
the hedging costs also are really high. A really simple way to show this in the regression is to
include a squared hedging cost term, so that B = a + g,HC + p,HC? + .... Furthermore, when g,
< 0, the second derivative ¢’B/0HC? is negative, which conveys increasing marginal effects of
the hedging costs as they increase. Despite being specified in the paper as a linear, this non-linear
aspect explains the large capital flow reversals associated with periods of extreme stress in the
foreign exchange swap market.

Limitations:
Several limitations qualify these findings and set the limits on what the analysis can support.
First, the cross-section is small: ten advanced economies (N = 10) provide limited cross-country
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degrees of freedom, so the estimates lean heavily on time-series and within-country variation,
and a single country can carry weight. Second, the flow measure rests on CPIS data, which are
annual and bilateral; the annual frequency masks within-year dynamics, and revisions to CPIS
holdings can introduce measurement error into the constructed flows. Third, the hedging-cost
measure may be endogenous, because the cross-currency basis can itself respond to expected
capital flows; if investors anticipating large reallocations bid on FX swaps, causality could run in
both directions, and the estimated coefficient should be read as an association that is robust to
controls rather than as a fully identified causal effect. Fourth, the sample is confined to advanced
economies with low and comparable sovereign risk, which is a deliberate design choice but also
limits how far the findings generalize to emerging markets, where sovereign risk, capital
controls, and currency-convertibility frictions are likely to interact with hedging costs.
Addressing these limitations, whether through higher-frequency flow proxies, an instrument for
the basis, or an extension to emerging markets, is left to future work.

DISCUSSION AND CONCLUSION

The results build in sequence, and the argument is clearest when the steps are taken in order. The
descriptive evidence first shows that hedging costs move systematically with global financial
stress rather than randomly, which is consistent with binding intermediary balance-sheet
constraints. The baseline regression then shows that a wider cross-currency basis is associated
with smaller net bond inflows, and that this association survives the addition of macro controls,
risk-sentiment controls, alternative maturities, and subsample splits. The role of nominal interest
rate differentials weakens once hedging costs enter, which indicates that investors respond to
hedged rather than nominal returns. Only after these steps does the paper turn to what the pattern
implies for monetary-policy transmission, the standing of the US dollar, and financial stability.

Findings from this research contradict traditional models of capital flows (which assume perfect
arbitrage exists between countries), suggesting that regulatory control, the costs of holding assets
on a balance sheet, as well as inefficiencies in foreign exchange markets could create limitations
on the ability to invest in securities across borders.

The findings also suggest a need to reconsider how policymakers view the interest rate parity as
a condition of equilibrium in light of regulatory constraints rather than simply a mechanical
relationship. The persistent presence of CIP deviations is indicative of features within global
capital markets, including the preeminence of the U.S. dollar as an instrument of global liquidity
and the dependence of institutional investors on foreign exchange swaps as a means of obtaining
exposure to foreign assets.
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For investors, the results highlight the need to consider not just nominal yields but also fully
hedged returns when making decisions to allocate capital internationally. Failure to consider the
cost of hedging against currency fluctuations may cause investors to systematically overestimate
their expected rate of return and misallocate their capital.

Using calculus to look at the contributions of the paper lets us describe them in terms of partial
derivatives and elasticities rather than solely summarizing them qualitatively. Therefore, by
quantifying the degree to which cross border bond flows will respond to varying methodologies
for managing risk (and demonstrating that this degree of sensitivity far exceeds the response of
cross border bond flows to nominal rate differences), the study has provided a methodological
framework for incorporating deviations from CIP within standard models used for studying the
movement of capital internationally. In so doing and without requiring advanced mathematics, it
has created a professional method; thus, this approach maintains its accessibility while allowing
the reader to understand its central conclusion: that post-crisis, small fluctuations in
cross-currency basis will generate large slope effect sized impacts on global capital flow and
therefore, hedging costs are a critical input into the decision-making processes of both investors
and policymakers.

To summarise, this work contributes to the expanding body of literature identifying international
financial frictions through the analysis of how the cost of hedging has a substantial impact on the
level of cross-border bond investment. Future research could build on this analysis by
considering emerging markets, investigating firm-level investment decisions, or studying the
interaction between monetary policy and the liquidity of the FX swap market. It is critical to
understand these mechanisms when attempting to accurately model global capital flows in an
increasingly interconnected yet fraught financial system.
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ABSTRACT

Hypertension treatment adherence rates in peri-urban African communities remain low despite
decades of public health interventions. This research reframes the dominant paradigm of
non-compliance by integrating systems thinking, medical anthropology, and human factors
engineering to demonstrate that poor adherence represents predictable systemic collapse rather
than individual failure. Through causal loop diagram analysis, iceberg modeling, and qualitative
empathy mapping with middle-aged women in Zimbabwean peri-urban communities, this study
identifies three reinforcing feedback loops that perpetuate treatment failure: (1) stigma-driven
care avoidance, (2) economic access barriers, and (3) caregiving burden compounded by
cognitive overload. Applying Farmer’s framework of structural violence, this analysis suggests
that hypertension’s mortality burden reflects institutionalized marginalization of vulnerable
populations. The neuropsychological mechanism whereby social threat perception overrides
health-seeking behaviour reveals why clinic-based interventions fail: they demand cognitive
resources that caregiving women do not possess under chronic stress. This research challenges
the dissocialized medical model and proposes community-based, stress-minimized interventions
that acknowledge hypertension as a biosocial phenomenon requiring systemic redesign rather
than patient re-education.

INTRODUCTION

When Nyarai missed her third consecutive hypertension screening, the clinic labelled her
non-compliant. When she suffered a stroke at 47, the medical file recorded patient failure to
adhere to treatment protocol. Nyarai’s case, representative of patterns across peri-urban Africa,
suggests systemic failure preceded individual health crisis.

Hypertension afflicts over one billion people globally, with sub-Saharan Africa experiencing
both high prevalence and persistently low treatment adherence (Ataklte et al., 2015). In
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Zimbabwe’s peri-urban settlements, studies document consistently low rates of sustained
medication adherence despite the availability of subsidized clinical services (Chimberengwa &
Naidoo, 2019). The dominant medical paradigm frames this as a patient education problem.
Decades of awareness campaigns have produced minimal improvement, suggesting the framing
itself may be inadequate.

This study challenges that paradigm through one specific analytical move: rather than asking
why women do not comply, it maps the systemic feedback loops that make treatment failure
structurally probable. Unlike existing qualitative adherence studies, which identify individual
barriers, this research uses causal loop diagram analysis to show how stigma, economic
constraints, and caregiving burden interact as self-reinforcing cycles——cycles that
individual-level interventions leave intact. Drawing on 12 weeks of systems analysis,
ethnographic empathy mapping, and synthesis across medical anthropology and human factors
engineering, this research identifies three reinforcing feedback loops that make treatment failure
structurally probable rather than individually chosen.

RESEARCH QUESTIONS AND OBJECTIVES

This study addresses three interrelated questions: (1) what systemic feedback loops perpetuate
hypertension treatment failure among women in peri-urban African communities? (2) How do
structural constraints manifest as individual non-adherence? (3) What intervention frameworks
address root causes while respecting women’s lived realities? The research objective is
analytical: to map feedback mechanisms and identify structural intervention points, grounded in
the principle that health equity analysis requires structural examination alongside individual
behaviour assessment.

LITERATURE REVIEW

The Biomedical Paradigm: Dissocialized Disease

Mainstream medical literature treats hypertension primarily as a molecular phenomenon with
minimal attention to social context. Opie and Seedat (2005) exemplify this approach, cataloguing
genetic predispositions and pharmaceutical interventions while relegating socioeconomic factors
to brief mention. This dissocialized framework locates disease exclusively within individual
bodies, rather than recognizing how social forces reshape cardiovascular physiology (Farmer,
2004). The biomedical paradigm produces interventions focused on patient education and
medication compliance tracking—strategies that show limited effectiveness in
resource-constrained settings (Hendriks et al., 2012).
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The Behavioural Economics Paradigm: Rational Choice under Constraints

Recent literature applies behavioural economics to hypertension management, emphasizing
decision-making under resource scarcity. This work valuably identifies structural
barriers—transport costs, time poverty, and medication affordability—yet continues to frame
adherence as individual optimization. Dupas and Miguel (2017) demonstrate that co-payments
dramatically reduce treatment uptake, suggesting economic barriers function as determinative
forces. This paradigm struggles to explain why adherence remains low even when medications
are subsidized and clinics accessible, as documented in Rwanda’s community health model
(Binagwaho et al., 2014).

The Sociocultural Paradigm: Beliefs and Stigma

Anthropological work reveals how illness beliefs shape health-seeking behaviour. Mulemi's
(2010) ethnographic work on illness and stigma in Kenyan hospital settings illuminates how
chronic conditions become culturally coded as markers of weakness or moral failure, creating
disincentives to seek care — a dynamic this study applies to hypertension's sociocultural
reception in analogous peri-urban contexts. Kagee and van der Merwe (2006), examining
adherence among primary healthcare patients in South Africa, find that social and contextual
factors shape treatment intentions — a finding consistent with evidence that clinic attendance
can signal vulnerability in contexts where women are expected to perform caregiving rather than
receive care. This literature establishes that stigma operates as a material force with
physiological consequences. It has not, however, employed systems analysis to demonstrate how
stigma perpetuates itself through feedback mechanisms.

Synthesis and Gap: The Missing Biosocial Systems Framework

These three paradigms—biomedical, behavioural economics, and sociocultural—are presented
here as analytically distinct for review purposes, but they operate simultaneously in reality. Prior
scholarship has identified elements of each dimension; what has not been attempted is their
integration as interconnected feedback mechanisms. This study does not claim that existing work
has ignored structural dynamics entirely. Rather, it demonstrates that those dynamics have not
been analysed as self-reinforcing cycles that perpetuate treatment failure independent of
individual intention.
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Farmer’s concept of structural violence—the systematic ways social arrangements harm
marginalized groups—provides the theoretical foundation (Farmer et al., 2006). Farmer argues
that diseases of poverty reflect political and economic choices rather than natural phenomena.
Hypertension in peri-urban Africa represents one such manifestation: an outcome shaped by
healthcare system under-resourcing, agricultural policies that make processed foods cheaper than
fresh produce, and labour regimes that extract maximum productivity while limiting preventive
care access.

This research synthesizes these paradigms through causal loop analysis. By demonstrating how
biomedical, economic, and sociocultural forces interact in self-reinforcing cycles, and by
identifying the neuropsychological mechanisms whereby structural constraints become embodied
as non-adherent behaviour, this work shifts the analytical frame from patient responsibility to
systemic design.

METHODOLOGY

This research employed a mixed-methods approach combining systems analysis tools with
qualitative ethnographic techniques. It was conducted over 12 weeks (October 2025-January
2026) as an independent research project, drawing on skills acquired during Pioneer Academics
Global Problem Solving and Innovation (2025) and supplementary online research courses.

Systems Thinking Analysis

Causal loop diagrams (CLDs) were constructed following Sterman’s (2000) systems
dynamics methodology to map feedback systems perpetuating hypertension treatment failure.
The analytical process proceeded in four stages. First, initial CLD development using an asthma
management case identified universal patterns of stigma-driven care avoidance and economic
access barriers. Second, framework adaptation to hypertension in peri-urban contexts added
loops specific to women’s caregiving responsibilities. Third, variable identification proceeded
through literature review and preliminary observation. Fourth, loop validation confirmed
consistency with participant narratives. The final systems model identifies three major
reinforcing loops (R1: stigma-avoidance, R2: economic barriers, R3: caregiving overload) and
two weaker balancing loops (community health worker outreach, family support networks).
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FIGURE 1: Causal Loop Diagram - Three Reinforcing Loops in Hypertension Treatment Failure

Iceberg Model Root Cause Analysis

Root cause analysis employed Kim’s (1999) Iceberg Model framework, which disaggregates
problems into four levels: Events (observable occurrences), Patterns (trends over time),
Structures (systems and policies), and Mental Models (underlying beliefs). Event-level analysis
catalogued missed appointments and medication non-adherence instances from literature and
preliminary observation. Pattern-level analysis identified clustering among women aged 35-55
in precarious employment. Structure-level analysis mapped inadequate clinic hours, limited fresh
produce availability, and absent medication delivery infrastructure. Mental Model analysis
extracted beliefs from participant narratives and literature review. Figure 2 illustrates this
four-level analysis.
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FIGURE 2: Iceberg Model Analysis - Four Levels of Hypertension Non-Adherence

EVENTS

« Missed clinic appointments
« Medication non-adherence instances

PATTERNS

» Clustering among women aged 35-55
in precarious employment

STRUCTURES

« Inadequate clinic hours
+ Limited fresh produce availability
+ Absent medication delivery
infrastructure

MENTAL MODELS
« Beliefs about iliness severity
» Gendered caregiving roles
« Mistrust of healthcare systems

Figure 2: Iceberg Model Analysis — Four Levels of Hypertension Non-Adherence
Empathy Mapping and Active Listening

Qualitative data collection employed empathy mapping protocols following Kumar’s (2012)
human-centred design methodology. Participant recruitment proceeded through community
health worker networks in peri-urban Harare. Selection criteria specified: (1) hypertension
diagnosis minimum six months prior, (2) peri-urban settlement residence, (3) primary household
caregiver status, and (4) willingness to discuss health experiences. Three women (ages 42, 47,
51) who met all criteria participated.

Table 1: Participant Characteristics

Pseudonym @ Age Primary Household Size = Hypertension Duration
Occupation
Tendai 47 Market vendor 5 (including 3 years
mother-in-law)
Rudo 42 Domestic worker | 4 18 months
Chipo 51 Vegetable seller 6 5 years
28 Inspire Youth Journal Vol 1. Issue 1
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Interview protocol was standardized across four phases: (1) 5-minute rapport establishment, (2)
30-minute open-ended inquiry using active listening techniques, (3) 10-minute clarification and
validation, and (4) 5-minute closing and consent confirmation. Sessions lasted 45—-60 minutes in
total, conducted in participants’ language preference (Shona or English). No audio recording was
employed to maintain participant comfort; detailed field notes were recorded immediately
post-session. Data organization used four-quadrant empathy maps (Say, Think, Do, and Feel) to
capture participant perspectives systematically. Figure 3 presents a composite empathy map
synthesizing patterns across participants while maintaining anonymity.

VWWomen in Peri-Urban Harare

THINK

“I take my pills when | feel sick” “If | can’t feel it, it's not serious”
“The clinic is too far and costs too My children’s needs come first”
much” Going to the clinic makes me
“l'have no time for myself” look weak”

“My family needs me to be strong” Stress is just part of life

EMPATHY

DO

FEEL

» Skips clinic appointments » Overwhelmed and exhausted
* Hides medication * Anxious about the future
* Prioritizes household chores e Judged by community

o Seeks traditional remedies * Guilty for taking time for self

Figure 3: Composite Empathy Map — Hypertensive Women in peri-urban Harare

Analytical Framework Integration

Two disciplinary frameworks shaped data interpretation. Medical anthropology—specifically
Farmer’s structural violence framework—provided an analytical lens to recognize how
political-economic forces shape disease patterns. Human factors engineering (HFE) supplied a
complementary technical framework for understanding how cognitive load, stress, and system
usability determine behaviour. HFE research demonstrates that professionals commit errors when
systems demand cognitive resources beyond available capacity (Vicente, 2003). Integration
proceeded by mapping participant narratives onto systems models, identifying where structural
constraints (identified via anthropological analysis) produced cognitive overload (identified via
HFE analysis), thereby manifesting as non-adherence.
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Methodological Note on Neuroscience References: This study employs neuropsychological
concepts (e.g., amygdala threat processing, working memory capacity limits) heuristically
and metaphorically rather than diagnostically. These references frame interpretive hypotheses
about why structural constraints manifest as non-adherent behaviour; they do not constitute
explanatory mechanisms validated through neurocognitive measurement. This approach
follows Vicente’s (2003) human factors engineering tradition of using cognitive science
frameworks to interpret system-behaviour interactions without requiring neurological data.

Ethical Procedures

All participants provided informed verbal consent following a standardized protocol covering:
research purpose, voluntary participation, withdrawal rights, anonymization procedures, and the
absence of compensation. Consent was documented via field notes. Data anonymization
employed pseudonyms and the removal of identifying details. No institutional review board
approval was required for this educational research project; procedures followed established
ethical guidelines for qualitative health research, including respect for persons, beneficence, and
justice.

Researcher Positionality

This research was conducted by a gap year student from rural Zimbabwe with personal
experience navigating resource-constrained healthcare systems and informal sector economic
constraints. This positionality provided analytical advantages: intimate familiarity with the
structural barriers participants described, and linguistic fluency enabling direct Shona-language
interviews. It also introduced potential limitations, including proximity to subject matter
requiring explicit reflexivity to maintain analytical distance. Participant recruitment through
community health worker networks rather than clinical gatekeepers aimed to reduce power
asymmetries inherent in researcher-participant relationships, though structural inequalities persist
in any research encounter.

Study Limitations and Scope

This research exhibits specific limitations requiring acknowledgment. The qualitative sample
(n=3) limits statistical generalizability, though it permits depth of engagement. Geographic
specificity to Zimbabwe’s peri-urban contexts limits direct applicability elsewhere, though
literature suggests similar structural dynamics operate across sub-Saharan Africa with
context-specific variations. Temporal scope (12 weeks) precludes longitudinal observation.
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Critically, this research does not: (1) establish causal relationships through controlled
experimentation, as it hypothesizes feedback mechanisms requiring validation; (2) claim
generalizability beyond the study context; (3) test intervention effectiveness through
implementation trials, as the Hearts in Motion prototype (Mantiziba, 2026) remains untested; (4)
include clinical outcome measures such as blood pressure readings; or (5) measure feedback loop
strength coefficients quantitatively. The systems models represent analytical frameworks based
on available evidence rather than empirically validated causal mechanisms. Future research
requires quantitative methods, larger samples (n=200+), longitudinal tracking, and controlled
intervention trials.

RESULTS AND ANALYSIS

Integration of systems analysis, iceberg modeling, and empathy mapping data revealed three
reinforcing feedback loops operating to perpetuate hypertension treatment failure. Analysis
draws on both systems modeling (CLD framework) and participant narratives. Figure 1 presents
the complete causal loop structure.

Table 2: Summary of Three Reinforcing Feedback Loops

Loop Mechanism Representative Quote Intervention Point
R1: Diagnosis — Social “They think I cannot Normalize care
Stigma-Avoid | stigma — Care work properly, that [ am | through peer support
ance avoidance — weak” (Tendai) groups

Worsening health —
Visible crisis —
Increased stigma

R2: Economic | Visit costs — Missed | “Each visit costs me Community delivery,
Barriers appointments — $18... then I end up in extended clinic hours
Unmonitored BP — hospital, which costs
Complications — even more” (Chipo)
Emergency care —
Higher costs
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R3: Cognitive | Caregiving demands | “My mind has no space | Simplify protocols,

Overload — Cognitive overload | for thinking about my redistribute household
— Non-adherence — | own health” (Chipo) labour
Worse health —

Increased fatigue —
More caregiving
burden

Reinforcing Loop 1: The Stigma-Avoidance Cycle

Hypertension diagnosis triggers social stigma, perceived as signalling weakness or caregiving
role incapacity. Stigma increases care avoidance through appointment skipping and medication
concealment. Avoidance worsens health outcomes, making eventual crisis events more visible
and potentially more stigmatizing, completing the reinforcing loop. This pattern, initially mapped
through asthma CLD analysis, operates similarly in hypertension contexts with gender-specific
manifestations.

Participant narratives illuminated the underlying mechanisms. Tendai (age 47) stated: “When
people see me going to the clinic every month, they ask why I am always sick. They think I
cannot work properly, that I am weak. So I stopped going regularly and only go when I feel very
bad.” This stigma-driven avoidance pattern appeared across all three participants, with variations
by household structure and employment status. Interpretive analysis, consistent with stress
neuroscience literature, suggests that chronic social threat may redirect cognitive priority away
from health maintenance—a hypothesis requiring neurocognitive measurement for validation.

Rudo (age 42) described medication concealment: “I keep my pills in my bedroom, not in the
kitchen where my family would see them every day. Sometimes I forget to take them because
they are not visible.” This concealment-inconsistency pattern shows how social stigma translates
into physiological risk through behavioural modification. The loop’s self-reinforcing nature
becomes clear: as blood pressure control deteriorates from missed doses, health crises become
more frequent and visible, potentially intensifying stigma and further entrenching avoidance.

Reinforcing Loop 2: Economic Access Barriers

Clinic visits require transport costs, income-generating work time, and childcare arrangements.
These economic barriers reduce attendance frequency. Missed appointments create blood
pressure monitoring gaps, potentially producing undetected complications requiring expensive
emergency care. Emergency care depletes household resources and reduces future preventive
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care affordability. What distinguishes this loop from stigma-driven avoidance is its direct link to
institutional design: clinic hours that systematically exclude informal workers reflect policy
choices that prioritize administrative convenience over patient access.

Participant accounts quantified these barriers precisely. Chipo (age 51) explained: “The clinic is
open 8 to 4, Monday to Friday. I sell vegetables at the market during those same hours. If I go to
the clinic, I lose a whole day of sales—maybe 15 dollars. The bus fare there and back is 3
dollars. So each visit costs me 18 dollars, and I have to do this every month. Sometimes I skip
two or three months to save money, and then my pressure goes very high and I end up in
hospital, which costs even more.” This economic calculation demonstrates how structural
constraints produce behaviour that appears irrational but represents rational optimization given
available options.

Iceberg analysis identified the structural drivers. Clinic operating hours (8am—4pm weekdays)
systematically exclude informal sector workers. The Mental Model underlying this structure
assumes patients have formal employment with paid leave—an assumption valid for
middle-class urban populations but structurally inaccessible to women in precarious work. Policy
choices to centralize clinic services, rather than invest in community-based delivery, reflect a
healthcare infrastructure designed for a different patient than the one it must serve.

Reinforcing Loop 3: Caregiving Burden and Cognitive Overload

Multiple caregiving responsibilities—household management, childcare, elder care, and income
generation—create chronic time poverty and cognitive load. Chronic stress elevates baseline
blood pressure while impairing medication adherence through executive function depletion.
Worsening hypertension increases fatigue and reduces functional capacity, paradoxically
increasing caregiving burden and creating self-reinforcing decline. This loop differs from
economic barriers in that constraints are temporal rather than financial: even free medication
fails when cognitive resources are depleted. Effective policy intervention requires redistributing
domestic labour, not only providing subsidy.

Tendai described a typical morning: “I wake up at 5am to prepare breakfast for my children and
my mother-in-law who lives with us. At the same time I am thinking about what to cook for
dinner, whether I have enough money for school fees, and trying to remember if I took my
medication yesterday. By the time I remember to take my pills, I am already at the market and
the pills are at home.” HFE research demonstrates that cognitive capacity for managing
simultaneous competing demands is finite and stress-sensitive; Vicente (2003) documents how
system complexity routinely exceeds available attentional resources. Tendai’s morning involves
6—8 competing priorities before 7am, exceeding typical attentional capacity.
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Chipo provided additional evidence: “Sometimes I take the pills twice in one day because |
cannot remember if [ already took them in the morning. Other times I completely forget for three
or four days because there is too much happening. My mind has no space for thinking about my
own health.” This pattern reflects system design inadequacy. The healthcare model assumes
patients maintain consistent health behaviours under normal cognitive load. Applied to women
managing multiple high-stakes demands simultaneously, this assumption constitutes structural
violence: the system demands resources that structural conditions systematically deny.

Weak Balancing Mechanisms

The causal loop model identifies two potential balancing forces: community health worker
outreach and family support networks. Both operate with limited effectiveness. Community
health workers face overwhelming caseloads, with documented ratios reaching 1:800 in some
Zimbabwean peri-urban areas, limiting chronic disease follow-up capacity. Rudo noted: “The
community health worker visits my neighbourhood maybe once every two months. She checks
on pregnant women and children mainly. She does not have time to remind me about my blood
pressure pills.” Family support networks face the same economic and time pressures affecting
patients, often becoming additional demand sources rather than support systems. The overall
structure exhibits weak balancing forces alongside powerful reinforcing dynamics, creating a
structural tendency toward treatment failure.

Structural Violence as Analytical Framework

Each feedback loop traces to specific policy choices and institutional arrangements rather than to
individual failure. The stigma loop reflects healthcare systems designed around biomedical
models that locate responsibility in individual bodies. The economic barrier loop reflects
under-investment in chronic disease infrastructure: a healthcare system that schedules services
around administrative convenience rather than the working realities of the informal sector. The
caregiving overload loop reflects gendered social structures that assign women total household
management without commensurate support—a distributional choice embedded in labour and
social welfare frameworks. Individual-level interventions produce limited impact because they
address symptoms while leaving loop-generating structures intact. Meaningful transformation
requires targeting the structural conditions that produce these loops.

DISCUSSION
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Table 3: Analytical Layers — From Observation to Implication

Data-Driven Observation

Systems Interpretation

Normative Implication

Women skip clinic
appointments when transport
and lost wages cost ~$18 per
visit

Economic constraint
functions as reinforcing
loop: missed visits —
uncontrolled BP —
emergency care — greater
financial depletion

Healthcare infrastructure
must be redesigned around
informal workers' schedules,
not administrative
convenience

Women conceal medication
to avoid social judgment

Stigma-avoidance loop:
perceived weakness — care
avoidance — worsening
health — heightened
visibility — intensified
stigma

Illness narratives must be
restructured at community
level through peer-led
normalization

Women report cognitive
inability to track medication
amid simultaneous
caregiving demands

Caregiving overload loop:
domestic burden —
attentional depletion —
non-adherence — worse
health — greater fatigue

Reducing adherence failure
requires redistributing
domestic labour, not only
providing medication
reminders

Community health workers
serve documented ratios of
up to 1:800 residents

Balancing loops (CHW
outreach, family support)
are structurally too weak to
counteract three reinforcing
loops

CHW capacity must be
scaled in proportion to
chronic disease burden, not
maternal/child health alone

INSPIRE YOUTH

These findings suggest that the central question for hypertension management in
resource-constrained settings is not how to improve patient compliance, but what systemic

transformations would make adherence structurally probable rather than improbable.

Systemic Intervention Points

Current interventions appear limited because they target individual behaviour while leaving
reinforcing loops intact. SMS reminders address neither the cognitive overload that makes
remembering difficult under chronic stress, nor the economic barriers that make clinic attendance
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unsustainable, nor the social stigma that motivates concealment. Interrupting the loops
themselves, rather than helping individuals cope with them, appears to be the more productive
analytical and policy direction. The following intervention proposals emerge from this study’s
systems analysis; where they draw on comparative literature, that basis is noted explicitly.

For the stigma loop, analysis suggests interventions that reshape illness narratives and normalize
hypertension management. Comparative evidence suggests that Rwanda’s community health
model may achieve effectiveness partly by making chronic disease management visible and
routine through widespread local infrastructure, transforming clinic attendance from exceptional
event to normal practice (Binagwaho et al., 2014). Whether this effect is replicable in
Zimbabwe’s peri-urban context requires controlled comparative study. Community-based peer
support groups led by women with hypertension could reframe the condition from personal
weakness to collective challenge, though their effectiveness would need empirical evaluation.

For economic barriers, systems analysis points toward treating hypertension care as a public
good requiring structural subsidy. Specific interventions suggested by this analysis include
community-based medication delivery, extended clinic hours accommodating informal work
schedules, and transport vouchers or mobile clinics for medication pickup. Economic modelling
in similar sub-Saharan African contexts suggests such investments cost substantially less than
emergency stroke care (Fuster et al., 2011), though local cost-effectiveness analysis would be
required before policy adoption.

For caregiving overload, the intervention logic is to minimize cognitive demands rather than
adding to them. Options suggested by HFE analysis include simplified treatment protocols
(single-pill combination therapies at consistent times), visual reminder systems embedded in
existing routines, and community medication cooperatives where trusted individuals manage
pickup for multiple households. Addressing this loop at its root, however, requires examining the
distribution of domestic labour. Women cannot consistently prioritize health when social survival
depends on continuous household management; healthcare access analysis is inseparable from
gender equity analysis.

Implications for Health Equity Research

The analytical implications of this study extend beyond hypertension. Similar feedback
structures—stigma avoidance, economic exclusion, cognitive overload from caregiving—appear
in HIV treatment adherence among marginalized communities, maternal mortality in
under-resourced health systems, tuberculosis treatment completion among urban poor
populations, and mental health crises among refugee populations. In each case, dominant
narratives locate failure in individual patients rather than in structural arrangements, obscuring
the systemic dynamics that produce poor outcomes predictably and persistently.
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The systems thinking methodology applied here—mapping feedback loops, identifying
reinforcing dynamics, tracing causal pathways to political-economic decisions—offers a
generalizable framework for analysing how social structures shape health outcomes. Integrating
medical anthropology’s ethical critique with systems engineering’s technical analysis produces
an approach that is both morally grounded and practically actionable. This synthesis may prove
valuable wherever structural constraints systematically produce poor health outcomes in
identifiable populations.

Future Research Directions

Future research could pursue several directions to validate and extend this analysis. Quantitative
work could measure feedback loop strengths through larger-scale surveys (n=200+) assessing
relationships between stigma experiences, economic barriers, caregiving demands, and
adherence outcomes. Structural equation modelling could test the proposed causal pathways.
Longitudinal studies could track whether interrupting specific loops produces predicted
system-level changes, comparing outcomes across intervention types. Randomized controlled
trials comparing systems-based approaches to traditional compliance programs would provide
definitive effectiveness evidence.

Policy research could examine the political economy of healthcare resource allocation,
investigating why governments under-invest in chronic disease infrastructure despite
documented emergency care costs. Comparative analysis across countries with varying health
system designs could identify structural factors that enable or constrain adherence. Cross-cultural
replication studies could test whether similar feedback structures operate in other sub-Saharan
African contexts or in different global regions.

CONCLUSION

This research demonstrates that hypertension treatment failure in peri-urban African
communities represents systems design inadequacy rather than patient inadequacy. The central
analytical contribution is the reframing of “non-compliance” as a predictable systemic outcome:
by mapping three interlocking reinforcing feedback loops—stigma-driven avoidance, economic
access barriers, and caregiving cognitive overload—this study shows that adherence failure is
structurally produced. These loops trace directly to policy choices: underfunded health systems,
clinic schedules designed around administrative rather than patient realities, and gendered
caregiving norms that assign women total household management without commensurate
support. This analysis situates hypertension within broader debates on health equity and
structural violence, where responsibility for poor health outcomes is shown to rest as much with
institutional arrangements as with individual behaviour.
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The analytical shift from asking why women do not comply to asking how systems fail to
support them carries practical implications. It relocates intervention focus from patient behaviour
modification to structural redesign. It transforms health worker roles from compliance
enforcement to systems advocacy. It reframes illness narratives from individual moral failure to
collective challenge. Future research must validate the proposed feedback mechanisms
quantitatively and test whether structural interventions outperform compliance-focused
approaches.

For Nyarai, and for populations facing similar circumstances, the relevant question has never
been whether they will comply. It is whether systems will be redesigned to support their survival
and wellbeing.
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