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ABSTRACT

Nutrition/Diet remains a key player in diabetes prevention and
management, and rightly so, one of the focuses of international
diabetes federation centers on healthy eating as a key factor in the
management of type-1-diabetes, the prevention of type 2 diabetes and
other related complications. Importantly, knowledge of the glycemic
index (GI) of food types is essential for rational advice on calorie
recommendation, and the quality of dietary fats and carbohydrates
consumed is more crucial than the quantity of these macronutrients.
In this light, of course, evidences from prospective observational
studies, clinical trials and experimental findings have demonstrated
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the crucial role of dietary approach in the management of diabetes
mellitus and regardless of the evident role of dietary approach,
studies still revealed a low adherence to dietary recommendation
among diabetic patients in Africa. Thus, this review aims to explore
this issue.
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INTRODUCTION

Diabetes mellitus (DM) is a chronic disorder that is not only
assuming pandemic proportions worldwide but also poised to
affect the developing countries of the world much more than their
developed counterparts. The world prevalence is estimated to
increase from 425 million people in 2017 to 629 million by 2045,
and in Africa, the number of people with diabetes will increase
from 14.2 million in 2015 to 34.2 million in 2040; predominantly
populated in some of the region’s most populous countries:
South Africa, the Democratic Republic of Congo, Nigeria and
Ethiopial®. In 2015, diabetes was one of the leading causes of non-
communicable diseases (NCD) death, contributing 1.5 million
deaths globally®# and 321,100 deaths in the African region.
Along with urbanization and economic growth, many countries
have experienced dietary changes favoring increased caloric
consumption™®, and diet is one of the major risk factors of
DM. Dietary management is a key cornerstone modality in the
attainment of good glycemic control in DM, and of course, dietary
management of DM is targeted at improving the overall health by
achieving and maintaining optimal nutritional status, attaining good
glycemic control and preventing acute and long term complications
of DM. The current general recommendation is that carbohydrates
should provide between 45%-65% of the daily caloric intake, fat
should be 25%-35% of total daily calories and protein should be
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15%-20% of total daily calories!™. In Nigeria, there is a delusion
particularly amongst the diabetic populace that consumption of
carbohydrate foods is usually associated with hyperglycemia; hence
the popular view that people with DM should either completely
avoid carbohydrates or at best take minimal quantities!®l.

It is a well-known fact that DM, being a metabolic, endocrine
disorder, is directly connected to carbohydrate, lipid and protein
metabolism. As a result, nutrition therapy forms an integral part of
diabetes management and diabetes self - management education!”.
Medical nutrition therapy has been introduced to guide a systematic
and evidence-based approach to the management of diabetes
through diet, and its effectiveness has been demonstrated'”. Also,
most diabetes guidelines recommend starting pharmacotherapy
only after first making nutritional and physical activity lifestyle
changes, but this is not always followed in practice globally!''?.
Additionally, it is commonly believed that diabetes cannot
be completely cured, but it may be more easily regulated and
controlled with the right diet; and with strict adherence to
nutritionist’s advice, diabetic patients may be able to significantly
improve their quality of lifel”.

Nigeria is mainly an agrarian country!'®, and in the early nineties,
not much was known about DM in Nigeria, and traditionally,
people related DM to “curses” or “hexes”®l. Also, As far back
as the beginning of the twentieth century, DM was described by
Dr. Cook as being an uncommon disorder in Africal®. The low
incidence of DM then, perhaps, is traceable to dietary habit which
was predominated with local foods. In this light of course, it is not
beyond reach for diabetic patients to sustain a good dietary habit
which in turn will improves the diabetic condition. However, the
transition from our local foods to processed foods and junks tends
to be a key player in poor dietary habit. In recent times, there has
been an exponential increase in the number of established fast food,
consequently contributing to availability of unhealthy diets with
high calorie content and unhealthy fats!'*. Another key component
in the food system transition has been the saturation of large chain
supermarkets, which displace fresh local food and farm shops and
serve as a source of highly processed foods, high-energy snacks,
and sugary beverages!'**.

Diabetes mellitus (DM) is a diverse group of metabolic disorders
that is often associated with a high disease burden in developing
countries such as Nigeria®; and most Governments of African
countries including Nigeria do not recognize the catastrophic
potential of the diabetes epidemic and need to reverse the current
trend where DM occupies very low priority in their National Health
care agenda, before time runs out!'”. Additionally, cross-sectional
studies in Africa indicate low adherence to dietary recommendation
for macronutrients intake, and fruits and vegetables consumption
among diabetic patients!'"™'"!. Similarly, most physicians are not
trained in nutritional interventions and this is a barrier to the
counselling of patients!'"'?, and dietary information is often
neglected, even though at least modest attention to diet is needed to
achieve adequate glycaemic control!!>!8],

Despite several recommendations and a number of scientific
findings on the beneficial role of diet in the management of
diabetes, there are still reports on the poor adherence to dietary/
nutritional recommendations amongst people with DM!"2081 " and
dietary management as an aspect of DM care is seen as the turf of
the nutritionists and as a result, quite a number of physicians have
a poor knowhow on dietary counselling®®. Thus, this review aims
to explore dietary interventions for the management of diabetes
mellitus and to highlight various food types suitable for diabetes.
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METHODOLOGY

This review was carried out by a comprehensive electronic
literature search using PubMed, Google Scholar and google search,
using the following key words and their combination: “diabetes and
nutrition”, “dietary intervention”, “diabetes in Nigeria”, «
index”, “diabetes prevalence” and “dietary recommendation”.
All works meeting the subject matter were considered, including
observational cohort studies, reviews, meta-analyses, organization
recommendations, and original articles in animals and humans.
Preference was placed on the most recent papers but did not exclude
commonly referenced and highly regarded older publications.

glycemic

Prevalence/Epidemiology of Diabetes in Nigeria

Researchers have raised alarm over the increasing rate of diabetes
among Nigerians; saying over 5.5 per cent of the country’s
population was suffering from the ailment'. According to IDF,
an estimated 15.5 (9.8-27.8) million adults aged 20-79 years have
diabetes in Africa (AFR), representing a regional prevalence of 2.1
(6%). The highest prevalence of diabetes in AFR is between ages
55 and 64. AFR has the highest proportion of undiagnosed diabetes;
over two-thirds (69.2%) of people with diabetes are unaware they
have the disease!). Some of AFR’s most populous countries have
the highest numbers of people with diabetes, including Ethiopia
[2.6 (1.1-3.8) million], South Africa [1.8 (1.1-3.6) million],
Democratic Republic of Congo [1.7 (1.4-2.1) million], and Nigeria
[1.7 (1.2-3.9) million]. About 45.1% of all adults, aged 20-79
years, with diabetes in the region live in these four countries!'*?
and in terms of mortality, in 2017, more than 298,160 deaths (6%
of all mortality) in AFR are attributed to diabetes with the highest
percentage of all-cause mortality due to diabetes in age group 30-
39. Regardless of the obvious huge burden of diabetes faced in
Nigeria, Nigeria is still not listed among African countries with
largest percentage of healthcare budget allocation. The countries in
sub-Sahara Africa with the largest percentage of healthcare budget
allocated to diabetes in 2017 are the Seychelles and Comoros!'.
However, it is widely perceived that prevalence figures reported
by the IDF grossly under-report the true burden of DM in Nigeria,
given that they are derived through the extrapolation of data from
other countries®’). Vis-a-vis morbidity, diabetes contributes to the
development of heart failure, stroke, renal disease, pneumonia,

[24.25.26.271- and it is known that

bacteremia, and tuberculosis (TB)
people with diabetes are 3 times more likely to develop tuberculosis
and approximately 15% of TB globally is thought to have
background diabetes as a predisposing factor?*,

Diabetes has a wide range of prevalence across the country. In
the rural areas of Nigeria, diabetes is prevalent in 0%-2% of the
population, whereas in the urban regions the figures are much
higher at 5%-10%!"3%%]. The difference in prevalence values is
often seen as a result of westernization and demographic transition
and the progressive shift in the population from rural to urban
centers!'l.

Diabetes mellitus and nutrition

Nutrition/Diet remains a key player in diabetes prevention and
management and rightly so, IDF World Diabetes Day campaign
in 2015, focused on healthy eating as one of the key factors in
managing type 1 diabetes and preventing type 2 diabetes, and also
highlighted that unhealthy dietary practices increases the occurrence
of type 2 diabetes, related complications and other NCDs!!. In
this light, IDF encouraged using research evidence strategically,
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adopting an ethical and effective whole-of-society approach in
public-private partnership to promote the intake of healthy diet
through education and local adaptations of comprehensive lifestyle
programs!!l. Nutrition therapy has long been recognized before the
era of modern scientific medicine?®**!!, Before insulin discovery, a
starvation diet of very low caloric content (400-500 calories/day),
known as the Allen diet, was commonly used to treat diabetes®?.
Another diet with extreme carbohydrate restriction to approximately
2% and very high fat to approximately 70% was used by Elliot
P. Joslin for managing diabetes in the 1920sP¥, and at that time,
diabetes was commonly defined as carbohydrate-intolerance
diseasel**34, Although a high carbohydrate diet has been frequently
questioned as a major contributing factor to poor diabetes control
and weight gain, little has changed for the past 3 decades™, and
after insulin discovery, the amount of carbohydrates in the diabetes
diet evidently was increased to a maximum of 35% to 40% of the
total daily caloric intake!3*3¢],

As reported by, in 1994, the American Dietetic Association
used the term “medical nutrition therapy” (MNT) to better
articulate appropriate nutrition care and process in diabetes
management. However, despite recent progress in pharmacologic
management of diabetes, MNT remains a crucial tool for achieving
optimal glycemic control®”). In the same light, in 2004 WHO/
FAO, emphasized that nutritional intervention is an integral part of
diabetes management!'®!.

Regardless of the crucial role of nutrition in the management
of diabetes, studies revealed a low adherence to dietary
recommendation for macronutrients intake, and fruits and
vegetables consumption among diabetic patients in Africal'73!,
In the same regards, Low- and middle-income countries (LMICs)
face a rapid change in the nutrition transition toward increases in
non-communicable diseases, and the resulting major shifts in diet
are toward increased refined carbohydrates, added sweeteners,

Table 1 Recommendations of medical nutrition therapy for diabetes.

edible oils, and animal-source foods, and reduced legumes, other
vegetables, and fruits, consequently increasing severity of diabetes
in LMICs™. Although, they still remain a controversy around the
right class of food for diabetics.

Dietary carbohydrate and Diabetes

The role of carbohydrate in the diet of people living with diabetes
is an area of much debate, especially with respect to ideal amounts
and types of carbohydrate!*”!. Results from National Diet &
Nutrition Survey London as reported by revealed that in many
countries of the world, cereal and cereal products make the largest
contribution to daily carbohydrate intake, principally from white
bread, pasta and rice and the biggest source of carbohydrate
in the diet is in fact not sugar®'l. Thus, carbohydrate quality is
important in terms of glycemic index and fiber, and may have other
health benefits; although, the quantity of carbohydrate is a more
important predictor of glycemic responsel*!. However, it is worthy
to note that these recommendations (Table 1) may not generally
be applicable to people living with diabetes in Africa, particular
Nigeria, and perhaps due to regional and genetic variation. Also,
there is no final or conclusive evidence for an ideal macronutrient
proportion for all patients with T2D, but rather, there is an emphasis
on individualization of eating plan*®*!. Again, when referring to
common food carbohydrates, the following terms are preferred:
sugars, starch, and fiber. Thus, in view of this, it is important to
include foods containing carbohydrate, particularly from whole
grains, fruits, vegetables, and low-fat milk in the diet of people with
diabetes!*441,

Dietary Fats and Diabetes

The role of dietary fat has been long studied as a modifiable variable
in the prevention and treatment of diabetes and in general, the
type (quality) of fat is more important than the amount (quantity)

ADA 2016 Recommendations

Benefits

Energy Balance adults.

Recommend reduced energy intake to promote weight loss in overweight/obese

Modest weight loss may improve glycemia,
BP, lipids, particularly early in disease process

Carbohydrates

Recommend carbohydrate intake from veggies, fruits, whole grains, legumes and
dairy. Avoid other carbohydrate sources, especially those with added fats, sugar
and sodium. Substitute foods with lower glycemic load for those with higher load.
Consume at least, Fiber: 25 g/day women; 38 g/day men (14 g fiber/1,000 kcals/ day)
and 250% of all grains should be whole grains

Modest improvement in glycemic control

Sucrose, Fructose,
Caloric Sweeteners

Recommend minimizing sucrose intake when substituting for starch. Avoid
displacing nutrient-dense foods. Limit/avoid sugar-sweetened beverages.

Reduce risk for weight gain and worsening of
cardiometabolic profile.

Protein

Diabetes without diabetic kidney disease; No ideal intake to improve glycemic
control or CVD risk with emphasis on individual goals. Diabetes and macro-or
microalbuminuria; reduction of protein intake below daily allowance of 0.8g/kg body
weight not recommended. Do not use carb sources high in protein to treat or prevent
hypoglycemia for type 2 diabetes.

No ideal intake to improve glycemic control.

Dietary fats

Recommends alternatives like Mediterranean-style, MUFA-rich eating pattern, < 10%
of calories of saturated fats, < 300 mg dietary cholesterol/day of cholesterol, Limit
as much as possible Trans-fat, Eat fish (particularly fatty fish) > 2 times/week, and
Increase intake of foods with EPA, DHA, ALA rather than low-fat, high carbohydrate
in patients with type 2 diabetes

May improve glycemic control, CVD risk
factors. Benefits on lipoproteins, CVD
prevention, health outcomes.

Alcohol

Recommends daily moderation. Women: <1 drink/day and Men: < 2 drinks/day

Alcohol consumption may increase risk for
delayed hypoglycemia, especially if taking
insulin, insulin secretagogues

Micronutrients

Recommends optimizing food choices to meet recommended micronutrient dietary
allowance/intake

Sodium

Recommends Reduced intake to < 2,300 mg/day for Patients with diabetes and
hypertension

Abbreviations: ADA, American Diabetes Association; CDA, Canadian Diabetes Association; DASH, Dietary Approach to Stop Hypertension; GI, glycemic
index; BP: blood pressure, MUFA, monounsaturated fatty acids; PUFA, polyunsaturated fatty acids; SFA, saturated fatty acids.
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of fat intakel®”. This is consistent with the recommendations to
limit saturated fat, high fat diet and dietary cholesterol intake as
stipulated by the American Diabetes Association®’+%46l; American
Heart Association*”; and also as shown in table 177, Also, the
American Diabetes Association in 2004 reported that, persons with
diabetes appear to be more sensitive to dietary cholesterol than the
general public®. The quality of fat is generally specified by the
relative content of saturated fatty acid (SFA), monounsaturated fatty
acid (MUFA), and polyunsaturated fatty acids (PUFA), including
the proportion or amount of essential fatty acids, that is, linoleic
acid (LA) and a-linolenic acid (ALA), as well as the proportion
or amount of long-chain n-3 fatty acids (n-3 LCPUFA), that is,
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA)M8,
Fat is a problem for people with diabetes. The more fat there is in
the diet, the harder time insulin has in getting glucose into the cells.
In the same regard, minimizing fat intake and reducing body fat
help insulin do its job much better*!. Fatty acids influence glucose
metabolism by altering cell membrane function, enzyme activity,
insulin signaling, and gene expression!*”’; and fat containing
foods may affect the rise in blood sugar and yield a lower GI
than similar foods without fat®”, Recent evidence suggests that
a diet high in healthy fat, rich in unsaturated fatty acids, such
as the Mediterranean dietary pattern, may, in fact, prevent the
development of metabolic diseases such as type 2 diabetes mellitus,
but also reduce cardiovascular events®' 4.

Dietary Protein and Diabetes
Dietary proteins are important modulators of glucose metabolism!®?:
However, its role in diabetes still remains an issue of debate.
Protein-rich foods increase insulin secretion leading to lowering
of postprandial blood glucose concentrations®”. Contrary, a meta-
analysis®®, observational studies®, and original research report™
demonstrated that, the intake of total protein and animal protein
was associated with a high risk of T2DM. In high animal protein
food, red meat, and processed meat were associated with a high
risk of T2DM, while total dairy products, low-fat dairy, and yogurt
were associated with a low risk of T2DM, and egg and fish were
not associated with a decreased risk of T2DM. In high plant protein
food, soy was associated with a low risk of T2DM>*34321,
Examining the role of dietary protein and establishing intake
guidelines among individuals with diabetes is complex®*\. The 2014
American Diabetes Association (ADA) recommends (Table 1) an

Table 2 Glycemic index of commonly consumed Nigerian food

individualized approach to protein intake and among individuals
with impaired renal function, the ADA recommends reducing
protein intake to 0.8-1.0 g/kg per day in earlier stages of chronic
kidney disease (CKD) and to 0.8 g/kg per day in the later stages of
CKDIB37:5546]

A key factor in choosing food type for diabetes; Glycemic index
The glycemic index identifies foods that increase blood sugar
rapidly. This handy tool allows for selecting suitable foods that
have much less effect on blood sugar levels*. The glycemic
index (GI) is a measure of the change in blood glucose following
ingestion of carbohydrate-containing foods!*. Glycemic load (GL)
reflects more accurately, the glycemic effect, and has been defined
as the product of the GI of a particular food item and the available
carbohydrate content. Thereby, the potential glycemic effect of a
meal may be altered by changing either the GI or the carbohydrate
content, consequently affecting the GL¥!. Even though the simple
sugar is readily absorbed into the blood stream, resulting in blood
sugar elevation, it should still not be the only consideration while
making dietary choices for people living with diabetes. In the same
regard, the quantity of available carbohydrate in the diet is also a
crucial consideration.

Knowledge of the glycemic index (GI) of food types is essential
for rational advice on calorie recommendation®. Glycemic index
is rated on 1 to 100. Foods which raises the blood glucose quickly
after meal are known as high glycemic index meals and they are
assigned a value of 70 and above, Medium- GI = 56-69 %, while
foods which releases glucose slowly into the blood stream are
known as low GI foods and their values are 55 and below!*7*%],
Low GI foods reduce postprandial blood glucose levels and this
knowledge can be used in recommending and planning meals for
people living with diabetes®™ %%, Tt is apparent that food meal type
with high glycemic index classification (Table 2) should not be
encouraged in the dietary plan for people with diabetes. However,
food meals with intermediate GI may sparingly be allowed.

Foods for the management of diabetes mellitus in Nigeria

The need for functional foods that promote healthy status, including
diabetes mellitus is pertinent, going by the increasing prevalence of
DM particularly in Nigeria. Some of these functional foods (table 3)
commonly used in Nigeria can be incorporated into the dietary plan
for people living with diabetes so as to attenuate hyperglycemia

SN Food Type Serving Size (g) | (GI) (GL) Mode of Analysis Classification |Health Status Authors
1 Agidi (Maize) 373.13 92.30+£0.05 |46.15+3.1 |FBS/Postprandial response |High Healthy Persons |[61]
2 Tuwo Shinkafa (Rice)  |160.9 95.30£1.25 |47.65+2.2 |FBS/Postprandial response |High Healthy Persons |[61]
3 Yam Flour 280 49.81+10.38 | _ FBS/Postprandial response  |Low Diabetic [56]
4 Cassava Flour 205 59.34+32.42 | _ FBS/Postprandial response  |Intermediate | Diabetic [56]
5 Maize Flour 250 54.83+26.74 | _ FBS/Postprandial response  |Low Diabetic [56]
6 Akara (beans) 180 437 23.59 FBS/Postprandial response  |Low Healthy Persons |[62]
7 MoiMoi (Beans 180 4114 17.71 FBS/Postprandial response  |Low Healthy Person  |[62]
8 Abacha (cassava) 167 84.88 _ FBS/Postprandial response  |High Healthy Persons |[63]
9 Fufu (cassava) 205 84.06 _ FBS/Postprandial response  |High Healthy Persons |[63]
10 Garri (cassava) 169 92.36 _ FBS/Postprandial response  |High Healthy Persons |[63]
11 Boiled Rice 169 56 _ FBS/Postprandial response  |Intermediate  |Healthy Persons |[64]
12 Boiled Yam 163 58 _ FBS/Postprandial response  |Intermediate  |Healthy Persons |[64]
13 Sweet Potatoes 205 62 _ FBS/Postprandial response  |Intermediate  |Healthy Persons |[64]
14 Amala (Yam) 50 36.8+7 _ FBS/Postprandial response  |Low Healthy Person  |[65]

Abbreviations: FBS: Fasting blood sugar, GI: Glycemic Index, GL:

Glycemic Load.
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Table 3 Readily available foods for the management of diabetes in Nigeria

S/N |Food Types Diagnosis Type of DM | Mode of Action Authors
Contains B-glucan which modulates deregulations associated
1 Oat FBS, HOMA-IR Index & lipid profile | Type 2 with the metabolic syndrome. Decreases in FBSL, reduces |[66, 67]
resistant to insulin and improves lipid profile status.
2 Brown Rice FBS, GI Type 2 Reduction of FBSL and demonstrated a low glycemic index [68]
Contains high amount of magnesium which helps to increase the
3 Millet FBS & lipid profile. Type 1 levels of adiponectin hormone. Reduces blood sugar levels and |[69]
enhances lipid profile levels
FBS, Lipid profile, HOMA-IR Index, Down-regulates PPARs genes, attenuates HOMA-IR, stabilizes
4 Okra PPAR-y and PPAR-a mRNAs|Type 2 lipid profile status, improves glucose homeostasis and {-cells |[70]
expression. impairment in diabetes through a PPAR-dependent mechanism.
OGTT, serum glucose cong, insulin Improves insulin sensitivity via (PPAR-y) from adipose tissue,
5 Sorghum levels, PPAR-a, TNF-a & adiponectin|Type 2 down-regulates of TNF- a, up-regulates adiponectin, and |[71]
expression, lipid profile improves lipid profile status.
FBS, postprandial glucose, lipid Lowers EBS levels, improves lipid profile status and attenuates
6 |Soybean profile & HbA1C Type2 HbA1C levels. (72]
7 Unripe Plantain |FBS Type 1 Aids reduction in blood sugar levels [73]
simultaneous suppression of gluconeogenesis and potentiation
8 Bitter leaf z::;j glucose, PFK, HK, & G6FDH Type1 of glucose oxidation via PPP pathway, almost exclusively in the |[74]
: liver

Abbreviations: FBS: Fasting blood sugar, HOMA-IR: Homeostatic model assessment and insulin resistance, GI: Glycemic Index, OGTT: Oral glucose
tolerant test, PPAR-y: peroxisome proliferator-activated receptor gamma, TNF-a: Tumor necrotic factor alpha, HbA1C: Glycated hemoglobin, PFK:
Phosphofructokinase, HK: Hexokinase, GGPDH: Glucose 6 phosphate dehydrogenase.

and enhance the effectiveness of the conventional medication for
the management of diabetes. The importance of dietary intervention
cannot be over emphasized, as diet plays a critical role in DM.

Recommendations

Dietary intervention being a key factor in the management of
diabetes, we recommend that producers of all marketed processed/
consumable food items in Nigeria should clearly state the glycemic
index as part of the nutritional information. Furthermore, dietary
management as an aspect of DM care is seen as the turf of the
nutritionists and as a result, quite a number of physicians have
a poor knowhow on dietary counselling. In this regard, we
recommend that professional Nutritionist should be made available
at least in local government areas so as to sensitize the general
public, retrain health practitioners, and make recommendations on
the nutritional needs, especially for those living with DM.

CONCLUSION

Investment in effective diabetes prevention and management has
become necessary to battle this global epidemic. It is clear that most
of the recommendation for dietary management of diabetes was
rationalized by international bodies and as such, a call for various
umbrellas of diabetes organizations in Nigeria to further expand
research in this regard and consequently stipulate indigenous
recommendations to better suit the increasing diabetics population,
rather than continual dependence on foreign bodies.
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