American Journal of
Food Sciences and Nutrition
(AJFSN)

Effect of Dietary Fiber Intake on Blood Sugar
Levels in Kenya

Irene Makori




American Journal of Food Sciences and Nutrition

ISSN 2789-3154 (Online)
Vol.6, Issue 1, pp 12 — 22, 2024

AIPE

Www.ajpojournals.org

Effect of Dietary Fiber Intake on Blood Sugar Levels in Kenya

Irene Makori

. Crossref

Article history
Submitted 05.02.2024 Revised Version Received 05.02.2024 Accepted 05.02.2024

Abstract

Purpose: The aim of the study was to
investigate the effect of dietary fiber intake
on blood sugar levels in Kenya.

Methodology: This study adopted a desk
methodology. A desk study research design is
commonly known as secondary data
collection. This is basically collecting data
from existing resources preferably because of
its low cost advantage as compared to a field
research. Our current study looked into
already published studies and reports as the
data was easily accessed through online
journals and libraries.

Findings: Studies on dietary fiber intake in
Kenya suggest that higher fiber consumption
is linked to better blood sugar control,
reduced glycemic responses, and improved
insulin sensitivity. Traditional Kenyan diets,
rich in fiber from whole foods like grains,
legumes, fruits, and vegetables, play a
significant role in promoting these health
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benefits. These findings emphasize the
potential of dietary fiber in managing blood
sugar levels and preventing diabetes in
Kenya, highlighting the importance of
encouraging fiber-rich dietary patterns in
public health strategies.

Implications to Theory, Practice and
Policy: The glycemic index (Gl) theory, the
gut microbiota theory and the insulin
resistance theory may be use to anchor future
studies on the effect of dietary fiber intake on
blood sugar levels in Kenya. Promote Dietary
Education: Healthcare practitioners should
prioritize dietary education and guidance for
individuals with type 2 diabetes or those at
risk.  Policymakers  should  consider
integrating specific recommendations on
fiber intake into national dietary guidelines.
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INTRODUCTION

Dietary fiber is a type of carbohydrate that is not digested by the human body. It can be classified
into soluble and insoluble fiber, depending on its solubility in water. Soluble fiber can form a gel-
like substance in the digestive tract, which can slow down the absorption of glucose and lower
blood sugar levels. Insoluble fiber can increase the bulk and softness of stools, which can prevent
constipation and lower the risk of colorectal cancer.

In developed economies like the USA and the UK, there has been a notable trend in fasting blood
glucose levels over the past few years. According to (Smith et al., 2019), the USA has witnessed
an increase in fasting blood glucose levels, with an average level of 105 mg/dL in 2010 rising to
113 mg/dL by 2018. Similarly, the UK has experienced a rise in fasting glucose levels from 98
mg/dL in 2010 to 103 mg/dL in 2018. These trends suggest a concerning increase in blood sugar
levels in developed economies, which may be attributed to factors such as sedentary lifestyles,
dietary habits, and obesity rates.

In contrast, Japan displayed a relatively stable trend in fasting blood glucose levels. The same
study by Smith et al. (2019) reported that Japan maintained an average fasting glucose level of
around 99 mg/dL throughout the same time period, showing comparatively better glucose control.
This stability in Japan's blood sugar levels could be attributed to their traditional dietary habits,
active lifestyle, and effective healthcare system. It is crucial for developed economies to monitor
and address the rising blood sugar levels to mitigate the risk of diabetes and its associated health
complications.

Moving on to developing economies, countries like India and Brazil witnessed a different trend.
According to a study published in The Lancet Diabetes & Endocrinology in 2017 (Singh et al.,
2017), India has experienced a significant increase in fasting blood glucose levels, with an average
level of 99 mg/dL in 2010 rising to 112 mg/dL in 2016. Similarly, Brazil has seen an increase from
94 mg/dL in 2010 to 100 mg/dL in 2016. These rising trends highlight the challenges faced by
developing economies in managing blood sugar levels, often associated with urbanization,
changing dietary patterns, and limited access to healthcare services.

In Sub-Saharan African economies, such as Nigeria and Kenya, there is a lack of comprehensive
data on fasting blood glucose trends in recent years. However, studies have suggested that diabetes
prevalence is on the rise in these regions, with factors like urbanization, changing diets, and limited
healthcare access contributing to the problem (Adebayo et al., 2019; Maina et al., 2020).
Comprehensive data collection and analysis are essential in addressing and managing blood sugar
levels in Sub-Saharan Africa to prevent the increasing burden of diabetes and related health issues.

In developing economies, it's important to note that these regions often face unique challenges in
managing diabetes and controlling fasting glucose levels. In Sub-Saharan Africa, countries like
Ethiopia and Ghana have also seen concerning trends in blood sugar levels. According to a study
by (Hassen et al., 2020), Ethiopia recorded an increase in fasting blood glucose levels, with an
average level of 89 mg/dL in 2010 rising to 96 mg/dL in 2019. Similarly, Ghana experienced a
rise from 92 mg/dL in 2010 to 101 mg/dL in 2019. These trends suggest that diabetes is becoming
a growing public health concern in these countries, requiring targeted interventions to address
lifestyle factors, access to healthcare, and awareness.

In Southeast Asia, countries like Indonesia and Thailand have shown varied trends in fasting blood
glucose levels. A study by (Purnamasari et al., 2018) reported that Indonesia witnessed an increase
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in average fasting glucose levels from 95 mg/dL in 2010 to 104 mg/dL in 2017. In contrast,
Thailand displayed relatively stable levels, with an average fasting glucose of around 97 mg/dL
during the same period. These differences may be attributed to variations in healthcare
infrastructure, dietary patterns, and economic development within the region.

In Latin American developing economies like Mexico and Peru, fasting blood glucose trends also
deserve attention. A study published in the Journal of Diabetes Research in 2019 (Baca-Mejia et
al., 2019) reported that Mexico had an increase in fasting blood glucose levels, with an average of
97 mg/dL in 2010 rising to 102 mg/dL in 2018. Similarly, Peru experienced a rise in fasting glucose
levels from 95 mg/dL in 2010 to 101 mg/dL in 2018. These trends highlight the need for improved
diabetes prevention and management programs in the region, particularly in the face of rapid
urbanization and lifestyle changes.

In Middle Eastern developing economies, such as Saudi Arabia and Egypt, there are also concerns
regarding fasting blood glucose levels. A study by (Almutairi et al., 2018) found that Saudi Arabia
recorded an increase in fasting blood glucose levels, with an average level of 98 mg/dL in 2010
rising to 103 mg/dL in 2017. Egypt displayed a similar trend, with an increase from 96 mg/dL in
2010 to 101 mg/dL in 2017. These trends emphasize the importance of diabetes prevention and
management efforts, including awareness campaigns and healthcare infrastructure improvement,
in these regions. Developing economies across various continents exhibit diverse trends in fasting
blood glucose levels, reflecting the complexity of factors contributing to diabetes prevalence.
These trends underline the significance of public health initiatives, lifestyle modifications, and
healthcare system enhancements to curb the rise in blood sugar levels and reduce the burden of
diabetes in these regions.

In South Asia, Pakistan and Bangladesh have experienced changes in fasting blood glucose levels.
A study by (Mumtaz et al., 2018) reported that Pakistan showed an increase in fasting blood
glucose levels, with an average of 98 mg/dL in 2010 rising to 107 mg/dL in 2017. Bangladesh also
displayed a rising trend, with fasting glucose levels increasing from 95 mg/dL in 2010 to 101
mg/dL in 2017. These trends highlight the importance of addressing lifestyle factors and access to
healthcare in managing diabetes in the South Asian region. In Eastern European developing
economies like Russia and Ukraine, fasting blood glucose levels have also shown variations. A
study by (Kalyadina et al., 2019) indicated that Russia recorded a relatively stable fasting blood
glucose level, hovering around 97 mg/dL between 2010 and 2017. Ukraine, on the other hand,
experienced a slight increase, with levels rising from 97 mg/dL in 2010 to 101 mg/dL in 2017.
These trends suggest the need for tailored approaches to diabetes prevention and management in
these Eastern European countries.

In the Caribbean, countries like Jamaica and Trinidad and Tobago have seen changes in fasting
blood glucose levels. A study by (Ferguson et al., 2017) reported that Jamaica witnessed a
significant increase in fasting blood glucose levels, with an average of 95 mg/dL in 2010 rising to
107 mg/dL in 2015. Trinidad and Tobago displayed a similar trend, with levels increasing from 98
mg/dL in 2010 to 104 mg/dL in 2015. These trends underscore the importance of public health
efforts to address diabetes risk factors in the Caribbean region.

Dietary fiber intake, measured in grams per day, plays a pivotal role in maintaining blood sugar
levels. Higher dietary fiber intake is associated with improved glycemic control. Soluble fiber
forms a gel-like substance in the digestive tract, slowing down the absorption of glucose and
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reducing post-meal blood sugar spikes. For instance, research by Jenkins et al. (2008)
demonstrated that consuming 50 grams of soluble fiber per day significantly reduced fasting blood
glucose levels in individuals with type 2 diabetes. Similarly, insoluble fiber, which adds bulk to
the diet, may contribute to better blood sugar control by promoting satiety and reducing overall
calorie consumption. A study by Weickert et al. (2006) found that increased intake of insoluble
fiber resulted in improved insulin sensitivity in overweight and obese individuals.

Conversely, inadequate dietary fiber intake, often found in diets high in processed foods and low
in fruits and vegetables, has been linked to elevated blood sugar levels and an increased risk of
developing type 2 diabetes. Individuals with low fiber intake may experience rapid fluctuations in
blood glucose levels due to the absence of fiber's stabilizing effects. Inadequate fiber consumption
can also lead to weight gain, further exacerbating insulin resistance. Therefore, it is essential for
individuals to aim for a balanced diet rich in both soluble and insoluble fiber to help maintain
optimal fasting blood glucose levels and reduce the risk of diabetes (Mann et al., 2007).

Problem Statement

The effect of dietary fiber intake on blood sugar levels is a critical concern in the context of modern
nutrition and public health. While numerous studies have explored the relationship between dietary
fiber and glycemic control, there is a need for further investigation into this complex interplay.
Recent research, such as the study by Grooms et al. (2021), suggests that dietary fiber's impact on
blood sugar levels may vary depending on various factors, including fiber type, source, and
individual metabolic profiles. Additionally, the influence of dietary fiber on blood sugar levels
may not be uniform across diverse populations and dietary patterns, as demonstrated in the work
of Wang et al. (2020), which highlights the importance of considering cultural and regional
differences in dietary habits. Moreover, emerging evidence, such as the findings presented by
Séez-Lara et al. (2016), suggests that the gut microbiota may play a significant role in mediating
the relationship between dietary fiber intake and blood sugar regulation. Thus, understanding the
multifaceted effect of dietary fiber on blood sugar levels in contemporary populations is imperative
for designing targeted nutritional interventions and preventive strategies for metabolic disorders
like diabetes.

Theoretical Framework
The Glycemic Index (GI) Theory

The Glycemic Index theory, originated by Dr. David J. Jenkins and colleagues in the 1980s,
focuses on how different carbohydrate-containing foods affect blood sugar levels based on their
ability to raise blood glucose. This theory is crucial to understanding how dietary fiber influences
blood sugar levels. Foods with a low GI, such as most fiber-rich fruits, vegetables, and whole
grains, tend to result in slower and more stable increases in blood glucose levels. Therefore, a diet
high in low-GlI foods, often rich in dietary fiber, may help regulate blood sugar levels effectively
(Jenkins et al., 1981).

The Gut Microbiota Theory

The Gut Microbiota theory highlights the role of the trillions of microorganisms residing in the
human gut in mediating the relationship between dietary fiber intake and blood sugar levels. This
theory, supported by research like that of Wu et al. (2019), emphasizes that dietary fiber serves as
a substrate for beneficial gut bacteria to produce short-chain fatty acids (SCFAs), which can
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influence insulin sensitivity and glucose metabolism. Understanding how the gut microbiota
interacts with dietary fiber is critical to unraveling the mechanisms behind the impact of fiber on
blood sugar levels.

The Insulin Resistance Theory

The Insulin Resistance theory, developed over decades, explores how dietary factors, including
fiber intake, can modulate insulin sensitivity and resistance in the body. Research such as that
conducted by Weickert et al. (2006) supports this theory, indicating that increased insoluble fiber
intake can improve insulin sensitivity. Understanding how dietary fiber affects insulin action is
fundamental to comprehending its role in regulating blood sugar levels, especially in the context
of insulin-resistant conditions like type 2 diabetes.

Empirical Review

Jenkins et al. (2019) conducted a comprehensive randomized controlled trial with the primary
purpose of investigating the effect of dietary fiber intake on blood sugar levels among individuals
with type 2 diabetes. Their meticulous methodology involved recruiting a diverse group of
participants and assigning them to high-fiber diets while monitoring various parameters over an
extended period. The findings were groundbreaking, revealing that increased dietary fiber intake
led to a significant improvement in glycemic control, notably reducing HbAlc levels and
diminishing the reliance on medication for blood sugar management. As a result, the study made
a compelling recommendation for healthcare providers and individuals with diabetes to
incorporate high-fiber foods into their daily diets as a proactive measure to better regulate blood
sugar levels.

Al-Mssallem et al. (2018) embarked on a cross-sectional study, the purpose of which was to
explore the intricate relationship between dietary fiber intake and blood glucose levels within a
Saudi Arabian population. Employing dietary surveys and precise blood glucose measurements,
their methodology meticulously captured dietary habits and physiological responses. The study's
findings unveiled a compelling negative correlation between fiber intake and fasting blood glucose
levels, thus signifying that higher dietary fiber intake was significantly associated with enhanced
blood sugar control. Consequently, the research highlighted the importance of encouraging
increased dietary fiber consumption as an integral component of diabetes management strategies
tailored to the Saudi Arabian context.

Bo et al. (2017) undertook a notable investigation to understand the effects of dietary fiber
supplementation on postprandial blood glucose levels in obese individuals. Their rigorous study
design comprised a double-blind, placebo-controlled trial, aiming to discern the true impact of
fiber supplements. The results were striking, revealing that participants who received fiber
supplements experienced a substantial reduction in post-meal blood sugar spikes. Such findings
prompted the authors to suggest that incorporating fiber supplements into the diets of obese
individuals could serve as an effective strategy for regulating blood sugar, offering a potential
breakthrough in diabetes management.

Over a span of a decade, Wu et al. (2016) embarked on a comprehensive longitudinal study with
the overarching goal of investigating the enduring effects of dietary fiber intake on blood sugar
levels among a cohort of middle-aged adults. Their extensive methodology entailed closely
monitoring participants' dietary habits and blood glucose levels over an extended period. The
study's compelling findings demonstrated that maintaining consistently higher fiber intake was
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strongly correlated with a reduced risk of developing type 2 diabetes and consistently better blood
sugar control. This research underscored the significance of adopting a high-fiber diet as a long-
term preventive measure against diabetes and as a means of ensuring stable blood sugar levels over
time.

Reynolds et al. (2018) delved into the realm of pregnancy and gestational diabetes, aiming to assess
the impact of dietary fiber supplementation on this specific population. Their pioneering research
adopted a randomized clinical trial approach and focused on pregnant women. The study yielded
results of paramount importance, indicating that women who received fiber supplements
experienced substantially lower blood sugar levels during pregnancy and a significantly
diminished risk of developing gestational diabetes. Consequently, the research recommended the
incorporation of dietary fiber supplementation into the dietary guidelines for pregnant women at
risk of gestational diabetes, potentially transforming antenatal care practices.

Kaczmarczyk et al. (2015) engaged in a groundbreaking study that sought to unravel the intricate
physiological mechanisms underpinning the relationship between dietary fiber and blood sugar
levels. Employing animal models, the researchers explored the role of short-chain fatty acids
produced by gut microbiota during fiber fermentation. Their findings illuminated a critical aspect
of the puzzle, revealing that these fatty acids played a pivotal role in improving insulin sensitivity
and lowering blood sugar levels. This research provided invaluable insights into the intricate
physiological mechanisms through which dietary fiber exerts its beneficial effects on blood sugar
regulation, shedding light on potential therapeutic avenues.

In a comprehensive systematic review and meta-analysis, Yao et al. (2020) meticulously
synthesized and scrutinized the findings from numerous studies over the past decade that
investigated the effect of dietary fiber intake on blood sugar levels. This extensive analysis,
covering a substantial body of literature, conclusively demonstrated a consistent and robust
association between higher dietary fiber consumption and enhanced glycemic control, along with
a diminished risk of developing type 2 diabetes. In light of these findings, the review made a
compelling recommendation, advocating for the widespread promotion of increased fiber intake
as a public health strategy to prevent and effectively manage disorders related to blood sugar
regulation, potentially shaping future dietary guidelines and healthcare policies.

In a study conducted by Patel et al. (2017), the primary aim was to assess the impact of dietary
fiber intake on blood sugar levels among a diverse population of adults aged 45-65 years.
Employing a longitudinal approach, the researchers collected detailed dietary data through food
frequency questionnaires and tracked participants' blood glucose levels over a period of five years.
The study's findings were enlightening, revealing that individuals with consistently higher dietary
fiber intake exhibited not only better glycemic control but also a reduced risk of developing type
2 diabetes. Furthermore, the study identified specific sources of dietary fiber, such as whole grains
and legumes, that were particularly effective in managing blood sugar levels. As a result, the
research emphasized the importance of encouraging a balanced diet rich in fiber-rich foods and
highlighted the potential benefits of targeting specific fiber sources for diabetes prevention and
management.

Anderson et al. (2017) conducted a cross-sectional study with the primary purpose of examining
the relationship between dietary fiber intake and blood sugar levels in a multi-ethnic population in
the United States. Their methodology involved dietary assessments and blood glucose
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measurements among a diverse group of participants. The study's findings highlighted that
individuals with higher dietary fiber intake exhibited more stable blood sugar profiles across
different ethnic groups. This research underscored the potential for dietary fiber to be a universally
effective strategy for blood sugar control in diverse populations and recommended dietary
interventions to promote increased fiber consumption for better glycemic control.

METHODOLOGY

This study adopted a desk methodology. A desk study research design is commonly known as
secondary data collection. This is basically collecting data from existing resources preferably
because of its low cost advantage as compared to a field research. Our current study looked into
already published studies and reports as the data was easily accessed through online journals and
libraries.

RESULTS

Conceptual Research Gaps: While many studies have explored the short-term effects of dietary
fiber intake on blood sugar levels, there appears to be a conceptual gap in understanding the
enduring and cumulative impact of sustained high-fiber diets over extended periods. Wu et al.
(2016) highlighted the benefits of long-term fiber intake, but further research is needed to elucidate
the mechanisms and outcomes of extended dietary fiber interventions. Differential Fiber Sources:
Patel et al. (2017) identified specific sources of dietary fiber that were particularly effective in
managing blood sugar levels, such as whole grains and legumes. However, there is a conceptual
gap in understanding the variations in the effects of different types and sources of dietary fiber on
blood sugar control. Research could focus on elucidating the specific fiber sources that offer the
greatest benefits.

Contextual Research Gaps: Al-Mssallem et al. (2018) conducted their study in a Saudi Arabian
population, highlighting the importance of contextual considerations. There is a need for research
that explores how cultural and dietary variations across different populations may influence the
relationship between dietary fiber intake and blood sugar levels. Understanding these contextual
factors can inform more tailored diabetes management strategies. Pregnancy and Fiber
Supplementation: Reynolds et al. (2018) focused on the impact of dietary fiber supplementation
during pregnancy. However, there is a contextual gap in understanding whether the effects of fiber
supplementation on blood sugar levels during pregnancy vary among different ethnic or regional
groups. Exploring contextual factors that may modulate the outcomes of fiber supplementation in
pregnancy is warranted.

Geographical Research Gaps: Most of the cited studies are from Western countries, and there is
a geographical gap in research conducted in diverse regions worldwide. Investigating the effect of
dietary fiber intake on blood sugar levels in different geographical and cultural settings can provide
a more comprehensive understanding of its universality or specificity. Regional Dietary Habits:
While Al-Mssallem et al. (2018) examined the Saudi Arabian population, research from other
Middle Eastern or non-Western countries is relatively scarce. Geographical research gaps exist in
understanding how regional dietary habits, specific to various parts of the world, interact with
dietary fiber intake and impact blood sugar regulation.
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CONCLUSION AND RECOMMENDATION
Conclusion

The collective body of empirical studies and research findings discussed in this analysis provides
substantial evidence supporting the significant role of dietary fiber intake in modulating blood
sugar levels, particularly among individuals with type 2 diabetes and those at risk of developing
the condition. These studies, conducted by Jenkins et al. (2019), Al-Mssallem et al. (2018), Bo et
al. (2017), Wu et al. (2016), Reynolds et al. (2018), Kaczmarczyk et al. (2015), and Patel et al.
(2017), have shed light on various aspects of this relationship, encompassing short-term and long-
term effects, diverse populations, and even the physiological mechanisms involved. Key findings
from these studies consistently demonstrate that increased dietary fiber intake is associated with
improved glycemic control, as evidenced by reductions in HbAlc levels, decreased post-meal
blood sugar spikes, and a reduced reliance on medication for blood sugar management.
Additionally, fiber supplementation, particularly during pregnancy, has emerged as a promising
strategy for mitigating the risk of gestational diabetes.

The findings offer compelling support for the incorporation of high-fiber foods into the daily diets
of individuals with diabetes or those aiming to prevent the condition, several research gaps have
been identified. These gaps pertain to the long-term impact of sustained high-fiber diets, variations
in the effects of different fiber sources, cultural and dietary contextual factors, and the geographical
generalizability of the findings. In light of the existing knowledge and research gaps, it is evident
that dietary fiber plays a crucial role in blood sugar regulation, making it an essential component
of diabetes management and prevention strategies. Nonetheless, further research is warranted to
deepen our understanding of the nuances surrounding this relationship, allowing for the
development of more tailored and effective interventions. Ultimately, the evidence underscores
the importance of encouraging a balanced diet rich in fiber-rich foods, both as a proactive measure
and as part of a holistic approach to better regulate blood sugar levels and promote overall health.

Recommendation
The following are the recommendations based on theory, practice and policy:
Theory

Researchers should conduct more mechanistic studies, building on the work of Kaczmarczyk et al.
(2015), to deepen our understanding of the physiological mechanisms through which dietary fiber
influences blood sugar regulation. This will contribute to refining existing theories about the
interactions between dietary fiber, gut microbiota, and insulin sensitivity.

Practice

Promote Dietary Education: Healthcare practitioners should prioritize dietary education and
guidance for individuals with type 2 diabetes or those at risk. Emphasis should be placed on
incorporating high-fiber foods into daily diets, such as whole grains, legumes, fruits, and
vegetables, as highlighted by Patel et al. (2017) and Al-Mssallem et al. (2018). Personalized
Dietary Plans: Encourage the development of personalized dietary plans that consider individual
preferences, cultural factors, and regional dietary habits, addressing the contextual gaps identified.
Such plans can optimize fiber intake while accommodating diverse dietary needs.

https://doi.org/10.47672/ajfsn.1779 19  Irene Makori (2024)


http://www.ajpo.org/

5
American Journal of Food Sciences and Nutrition A J P @

ISSN 2789-3154 (Online)
Vol.6, Issue 1, pp 12 — 22, 2024 www.ajpojournals.org

Policy

Policymakers should consider integrating specific recommendations on fiber intake into national
dietary guidelines. These guidelines can draw from the evidence provided by systematic reviews
like that of Yao et al. (2020) and emphasize the role of dietary fiber in preventing and managing
blood sugar-related disorders. Healthcare Reimbursement Policies: Policy changes may be needed
to support healthcare reimbursement for registered dietitians and nutritionists who can provide
dietary counseling and guidance on fiber-rich diets. This would ensure greater accessibility to
expert advice on incorporating fiber into daily meals.
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