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Abstract

Introduction: Type 2 diabetes poses a growing global health providers (72.1%). In the previous 24 hours, a high proportion of
challenge, with dietary behaviours and food choices playing a participants reported consuming meat, poultry, and fish (90.4%),
critical role in its management. This study assessed dietary whereas fewer reported consuming eggs (17.8%), fruits other than
practices, food preferences, and nutrition-related determinants those rich in vitamin A (26.9%), and healthy fats (38.5%); 67.3%
among patients with type 2 diabetes in the Wa Municipality of reported consuming foods containing trans fats. Participants had
Ghana, and further evaluated overall dietary behaviour using a limited nutrition knowledge — 53.4% did not understand the
dietary behaviour index derived from key dietary behavioural glycaemic index, 60.6% did not know which carbohydrates raise
indicators. blood sugar levels, and 63.9% never read nutrition labels. Most
Methods: A cross-sectional survey was conducted among 208 participants indicated moderate dietary behaviour (65.4%), while
adult respondents selected from diabetes clinics in the 23.6% had good dietary behaviour and 11.1% had poor dietary
municipality using structured interviewer-administered behaviour. Total dietary behaviour scores were significantly
questionnaires and 24-hour dietary recalls. Descriptive statistics associated with eating situation (p=0.001), meal decision making

were used to summarize demographics, food-choice determinants, (p=0.004), and nutrition label use (p<0.001), but not with gender
dietary practices, and 24-hour food-group consumption. A total (p=0.070), religion (p=0.254), or family history of diabetes
dietary behaviour score was computed from 10 dietary behaviour  (p=0.112). Participants demonstrated predominantly moderate

indicators, classified into a dietary behaviour index. Independent dietary behaviour, with important gaps in fruit intake, carbohydrate
samples t-tests and one-way analysis of variance were used to monitoring, application of glycaemic knowledge, and nutrition
examine differences in dietary behaviour score across selected label use. Household food arrangements and nutrition literacy
participant characteristics at a significance level of p<0.05. were found to be more strongly associated with healthier dietary

Results: Most participants were female (69.2%), aged 45-64 years  behaviour than basic sociodemographic characteristics.
(49.0%), married (73.6%), had no family history of diabetes (48.1%), Conclusion: Context-specific interventions that strengthen

and had no formal education (39.4%). Major influences on food practical nutrition education, improve food label literacy, and
choices included food availability (79.8%), financial constraints support household-level dietary decision making may improve
(76.0%), appetite (71.6%), and nutrition advice from healthcare diabetes dietary management in this setting.

Keywords

diabetes mellitus, Ghana, glycaemic control, insulin, obesity, Wa Municipality.

. such as consuming whole grains, fruits, vegetables, legumes, nuts,
Introduction and lean proteins, are essential for managing and preventing
Diabetes mellitus is a metabolic condition characterized by high diabetes, according to WHO?$8. Research demonstrates that
blood sugar levels caused by deficiencies in the action of insulin or  medical nutrition therapy and wise food choices enhance
low secretion of insulin. The prevalence of diabetes mellitus is glycaemic control, lower insulin resistance, and avoid
increasing worldwide, in both developed and developing countries, complications. Therefore, eating habits and food selections are
making it one of the most important global health issues of the cornerstones in the successful management of diabetes worldwide.
21st century®. About 537 million adults worldwide, or roughly 10%
of the world's adult population are estimated to have diabetes?.
The WHO periodic projections of diabetes prevalence predicted

The diabetes epidemic is spreading rapidly in Sub-Saharan Africa,
with low-income households being the hardest hit. According to

2 - . . L
that without immediate preventive action, the global prevalence is WHO?, over 24 million adults in the region are experiencing

expected to reach 643 million by 2030 and 783 million by 2045. diabetes, with the number being projected to more than double by

Diabetes contributes to complications like cardiovascular diseases, the year 2045. The region faces unique challenges including lack of

kidney failure, neuropathy, retinopathy, and amputations, all of funding for non-communicable diseases, unavailability of

population-specific studies and guidelines, medication shortages,
and inequities between urban-rural and public—private healthcare
sectors’. Poor access to health care, ignorance of dietary

which have a significant financial impact, making it a major cause
of morbidity and mortality in addition to its prevalence3.

The global type 2 diabetes epidemic has quadrupled over three guidelines, and negative cultural influences on eating habits are
decades, with approximately 1in 11 adults worldwide now also rife within the region, exacerbating the burden of diabetes.
affected, 90% having type 2 diabetes*. This crisis is primarily Affordability, accessibility, and tradition all influence food
facilitated by rapid urbanization, nutrition transition, and behaviour, which frequently makes dietary changes challenging.
increasingly sedentary lifestyles, with the epidemic growing Economic constraints and cultural dependence on carbohydrate-
parallel to worldwide obesity rates*5. Urbanization, sedentary dense staples like fufu (a traditional Ghanaian starchy staple
lifestyles, and unhealthy eating patterns are particularly linked to prepared by pounding boiled cassava, yam, plantain, or

the increasing epidemic. Obesity and type 2 diabetes are more combinations into a smooth dough-like meal usually eaten with
likely to occur in diets heavy in processed foods, added sugars, soup), maize meal, and cassava make it difficult for diabetic

saturated fats, and refined carbohydrates®. Healthy eating habits,
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patients to adopt healthier diets, according to studies conducted
in South Africa, Nigeria, and Kenya?. These facts emphasize the
necessity of interventions tailored to the particular context.

In Ghana, diabetes prevalence is estimated at 4-9% depending on
the region®-19. Research in Ghana reveals complex challenges in
diabetes management across urban and rural settings. Studies
show that while diabetic patients possess knowledge about dietary
recommendations, significant barriers prevent effective self-care
implementation?"12. Changing lifestyles, urbanization, and
increasing consumption of processed, energy-dense foods have
been identified as major drivers of diabetes in Ghana®12.
According to Hushie, several factors such as difficulty in changing
habitual diets, social functions interfering with dietary regimens,
family members diverting patients from dietary goals, and
economic constraints limit the compliance to dietary
recommendations by diabetes in Ghana'2. In rural and peri-urban
communities, traditional foods remain central, but many patients
continue to consume large portions of starchy staples, fried foods,
and sugary beverages despite medical advice. Limited access to
diabetic-friendly foods, insufficient nutrition counselling, and
financial barriers worsen the situation3.

The Wa Municipality of the Upper West Region of Ghana offers a
distinctive setting for researching these issues. Maize, millet,
sorghum, and tubers make up the majority of the local diet of the
residents in the municipality, with legumes and seasonal
vegetables serving as meal accompaniments. Despite the
nutritional value of traditional foods, diets frequently lack variety
and heavily rely on carbohydrates. Food choices have been
impacted by the proliferation of processed foods, sugary drinks,
and fried snacks. Despite the existence of dietary guidelines, little
is known about how diabetic patients in the Wa Municipality
comprehend, implement, or follow these guidelines. Therefore,
designing successful interventions will require an understanding of
their decisions as well as the socioeconomic and cultural elements
that affect them.

Dietary considerations remain a critical component of diabetes
management, both in preventing and controlling diabetes.
However, studies have revealed that the majority of diabetic
patients encounter challenges in maintaining healthy eating
habits'415. Dietary recommendations are still not being followed
widely, with fewer than 40% of patients in some settings meeting
recommended targets'®. More than half of study participants
lacked knowledge about reading food labels in a study conducted
in Ghana, although some demonstrated adequate meal planning
skills and healthy eating habits'?. Cultural norms, financial
constraints, and knowledge gaps make this challenge even more
pronounced in low-resource settings like the Wa Municipality of
Ghana. Also, diabetes care in Ghana often focuses more on
pharmacological treatment than on nutrition counselling. As a
result, patients may make food decisions based on personal
judgement, family traditions, or unverified advice. Many patients
continue to consume foods rich in refined carbohydrates and
unhealthy fats, according to studies'®1?
complications and impairs glycaemic control. The lack of

, which raises the risk of

structured dietary education and diabetes-friendly foods makes
outcomes even worse.

Diabetic patients in Kumasi in southern Ghana demonstrated
positive adherence to dietary guidelines regarding sweetened
foods and meal timing but were confused regarding the
consumption of fruits, portion sizes, and processed foods, with
economic barriers limiting access to recommended foods'".
Similarly, Mogre et al identified misconceptions about the causes

of diabetes, inadequate family support, social stigma, poor income
levels and limited access to variety of foods due to seasonality as
major obstacles to adherence??, highlighting the need to design
interventions culturally tailored to address household level
economic challenges and family dynamics while providing clearer
education about appropriate foods and portion control?!.

Diabetes patients in the Wa Municipality have additional
challenges as socioeconomic and dietary factors exacerbate these
issues. They often struggle to replace cheap processed foods and
traditional diets that are high in carbohydrates with healthy diets.
Accessibility and affordability continue to be major obstacles, and
cultural preferences negatively affect the ability to access medical
advice. Therefore, assessing the eating habits and food preferences
of diabetic patients in the Wa Municipality is an urgent necessity,
as such studies will draw attention to current procedures, highlight
the obstacles and possibilities and serve as a foundation for
creating dietary plans that are appropriate for different cultural
settings. Against this background, the present study assessed the
dietary practices, food preferences, and nutrition-related
determinants among type 2 diabetic patients in the Wa
Municipality of Ghana, and further evaluated their overall dietary
behaviour using a composite dietary behaviour index derived from
key dietary behavioural indicators.

Methods

Study design

A cross-sectional design was employed to assess the dietary
behaviours, food choices, and nutrition practices of patients
diagnosed with type 2 diabetes in the Wa Municipality of Ghana.
The design is appropriate because it allowed for the collection of
snapshot information at a single point in time to describe the

current dietary patterns and related determinants among the study
population.

Study setting

The study was conducted in the Wa Municipality, located in the
Upper West Region of Ghana. The municipality is predominantly
rural with pockets of urban settlement and a diverse mix of
sociocultural and religious practices. Staple foods in the area
include maize, millet, sorghum, yam, and cassava, with limited but
increasing availability of processed foods, fried snacks, and sugar-
sweetened beverages. The municipality is predominantly agrarian
and characterized by mixed crop-livestock farming systems. In
addition to crop production, livestock rearing is common,
including cattle, goats, sheep, and poultry, which serve as sources
of household nutrition as well as income. Unlike coastal areas of
Ghana, where fishing is a major livelihood activity, the Wa
Municipality is not a fishing community, and access to fresh fish is
relatively limited, with fish often obtained in dried or processed
forms through market supply chains.

The presence of livestock within households and communities
contributes to the availability of animal-source protein foods,
particularly meat and poultry, although consumption patterns may
still be influenced by seasonal variation, household income, and
market access. Food markets within the municipality offer a mix of
local foods and commercially available processed products,
reflecting a gradual nutrition transition. The Wa Municipality was
selected as the study site due to the rising prevalence of diabetes
and the limited evidence on how local patients manage the
condition in the context of low socioeconomic status and
pervasive cultural constraints.
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Study population

The study population consisted of adult men and women
diagnosed with type 2 diabetes and residing in the Wa
Municipality at the time of data collection; they were simple
randomly selected using the following criteria: aged 20 years or
above, clinically diagnosed with type 2 diabetes and attending
review clinics or living within the municipality, and willingness to
provide informed consent to participate in the study. Patients with
type 1 diabetes, gestational diabetes, or those critically ill and
unable to participate in interviews were excluded.

Sample size and sampling technique

A total of 208 respondents were randomly recruited for the study.
Study participants were recruited from two major diabetes care
facilities in the Wa Municipality: the Wa Municipal Hospital and the
Upper West Regional Hospital in Wa. These facilities serve as the
primary referral centres for diabetes management in the
municipality and its surrounding districts. Study participants were
identified from diabetes clinic attendance registers during routine
outpatient review sessions. Patients diagnosed with type 2
diabetes who attended the clinics during the data collection period
were approached by trained research assistants and the
researchers. The purpose of the study was explained to each
patient approached at the hospitals, and those who met the
eligibility criteria and provided informed consent were enrolled in
the study. Recruitment continued until the target sample size of
208 participants was achieved. The sample size was estimated
based on Cochran’s formula for cross-sectional studies, assuming a
95% confidence interval, a 5% margin of error, and a conservative
prevalence of poor dietary adherence among diabetics (p=0.50) to
maximize representativeness. Proportionate sampling was applied
to select participants from the diabetes clinics at the Wa Municipal
and regional hospitals, respectively. At each selected site, simple
random sampling was employed to recruit eligible patients until
the desired sample size was achieved.

Data collection instruments and procedure

A structured interviewer-administered questionnaire adapted from
validated tools used in similar studies in Ghana was used to collect
the data?223. The key sections of the instrument included
questions to capture sociodemographic characteristics;
determinants of food choices including eating situations, meal
decision making, and factors influencing dietary decisions (income,
availability, appetite, and nutrition information); and dietary
practices and nutrition knowledge, including use of food labels,
knowledge of the glycaemic index, adherence to dietary
guidelines, and meal frequency. A snapshot dietary intake was
assessed using a structured 24-hour dietary recall in which
respondents were asked to report all foods and beverages
consumed within the previous 24 hours. To ensure consistency in
reporting and analysis, reported food items were subsequently
classified into predefined food groups based on commonly
consumed foods within the Ghanaian context. Each group was
coded dichotomously (yes=1; no=0) depending on whether at
least one item from the group was consumed within the recall
period of the 24 hours. The food groups and their classifications
were defined as follows:

e Whole grains, white roots, tubers, and plantains included
staple carbohydrate foods such as maize, sorghum, millet,
and foods derived from these grains, as well as root and
tuber crops including yam, cassava, cocoyam, sweet potato,
Irish potato, and plantain, and their derivatives.

o Refined grains comprised processed grain-based foods such
as white rice, wheat products, polished corn products, bread,
macaroni, noodles, and other refined cereal preparations.

e Pulses included legumes such as white beans, red beans,
bambara beans, and soya beans.

e Nuts and seeds consisted of foods such as groundnuts,
groundnut paste, agushie (melon seeds), and neri (locally
called werewere or wrewre, the edible seeds of a melon
species belonging to the Cucurbitaceae family, traditionally
used in Northern Ghana to prepare soup and stew, similar in
appearance and flavour to groundnut soup).

e Dairy products included milk and milk-based products such
as fresh milk, powdered milk, yogurt, cheese, and locally
available dairy beverages (eg Fan Milk).

e Meat, poultry, and fish comprised animal-source proteins
including beef, goat meat, chicken, offal, and fish.

e Eggs included eggs from poultry sources such as hen or
duck.

e Dark green leafy vegetables included vegetables such as
kontonmire (cocoyam leaves), spinach, cassava leaves, ayoyo
Corchorus olitorius (jute mallow leaves, a traditional leafy
vegetable widely consumed in Ghanaian cuisine and
commonly used in soups because of its characteristic
mucilaginous texture), alefu (amaranth), moringa leaves,
lettuce, and similar leafy greens.

e Other vegetables comprised commonly consumed
vegetables such as onions, garden eggs (African eggplants,
Solanum aethiopicum, commonly consumed as vegetables in
Ghanaian diets; also the big purple eggplant, Solanum
melongena), pepper, green pepper, green beans, cucumber
and okra.

e Vitamin A-rich fruits and vegetables included fruits and
vegetables known to be high in provitamin A carotenoids,
such as ripe mango, pawpaw, cantaloupe, carrots, tomatoes,
palm fruit, cabbage, beetroot, and 100% fruit juices derived
from these sources.

e Other fruits comprised fruits such as watermelon, oranges,
bananas, pineapple, soursop, guava, apples, grapes, and
pears.

e Healthy fats included sources of unsaturated fats such as
avocado, olive oil, sunflower oil, fish oils, and nut-based oils
and spreads such as peanut butter.

e Trans fats included commonly consumed fats and oils such as
margarine, and commercially processed frying oils, which are
often associated with higher levels of saturated and trans-fat
content.

e High-sugar foods and drinks referred to carbonated
beverages, confectioneries (toffees, sweets), cakes, pastries,
and other sugar-sweetened foods.

¢ Non-alcoholic beverages included drinks such as carbonated
water, freshly prepared fruit juices, smoothies, herbal teas,
green tea, coconut water, cocoa-based drinks, and milk or
soy-based beverages.

e Alcoholic beverages included drinks such as beer, wine, and
distilled spirits.

This classification framework was used to standardize dietary
reporting and enable meaningful comparison of food group
consumption patterns among respondents. The instrument was
pre-tested among 20 diabetic patients at the diabetes clinic in the



5/14

neighbouring Jirapa district to assess clarity, cultural
appropriateness, and reliability. Adjustments were made
accordingly. Trained research assistants read the questionnaire to
participants in English and translated into local dialects (Dagaare,
Waali, and Twi) for participants who did not understand English.

Data analysis

Data were cleaned and entered into Statistical Package for the
Social Sciences (SPSS) v20.0 (IBM Corp;
https://www.ibm.com/products/spss-statistics) for analysis.
Descriptive statistics, including frequencies and percentages, were
used to summarize demographic data, dietary factors, and dietary
consumption behaviours. To assess overall dietary behaviour, a
dietary behaviour score was constructed using 10 questionnaire
items assessing various diabetes dietary behaviours and nutrition-
related practices. The use of composite dietary indices based on
multiple indicators is widely applied in nutritional epidemiology as
a practical approach for summarising complex dietary patterns and
behaviours?425. To further provide a comprehensive assessment of
participants’ dietary behaviours, selected dietary practice variables
were recoded into binary indicators as healthy and unhealthy
behaviours. Specifically, 10 dietary items were considered: daily
fruit consumption, weekly fruit consumption, checking
carbohydrate content of foods, application of glycaemic index
knowledge, sugary food consumption, sugary beverage
consumption, fast food consumption, skipping breakfast, dinner
timing, and adherence to dietary guidelines. For each item,
responses were recoded into two categories: healthy behaviour
(coded as 1) and unhealthy behaviour (coded as 0) based on
established dietary recommendations for diabetes management.
For example, frequent fruit consumption, checking carbohydrate
content of foods before eating, regular breakfast intake, limited
intake of sugary foods and beverages, and adherence to dietary
guidelines were classified as healthy behaviours, whereas
infrequent fruit intake, frequent consumption of sugary foods, and
poor dietary monitoring practices were classified as unhealthy
behaviours.

A total dietary behaviour score was then computed by summing
the binary scores across the 10 variables, resulting in a possible
score range of 0 to 10, where higher scores indicate healthier
dietary practices and lower scores indicate poor dietary practices
or behaviours. To enhance interpretability, the total dietary
behaviour score was further categorized into a dietary behaviour
index with three levels: poor dietary behaviour (scores 0-3),
moderate dietary behaviour (scores 4-7), and good dietary
behaviour (scores 8-10).

Independent samples t-tests were used to compare mean dietary
behaviour score between two groups: gender (male, female) and
religious affiliation (Christian, Muslim), while one-way analysis of
variance was used to examine differences in dietary behaviour
score across categorical variables with more than two groups:
education level, family history of diabetes, eating situation, meal
decision making and reading nutrition labels. For dietary intake
variables derived from the 24-hour recall and factors influencing
food choices, frequencies and percentages were reported.
Statistical significance was set at p<0.05.

Ethics approval

The study was approved by the Upper West Regional Health
Directorate, and the approval letter was formally copied to the
officers in charge of the diabetes clinics (UWR/RHD/ADM/TP-51).
Informed consent was obtained from the participants before
recruitment. The confidentiality and privacy of participants were

ensured throughout the study. Respondents were assured of
anonymity, voluntary participation, and the right to withdraw from
the study at any stage without penalty.

Results

The demographic characteristics of study participants (Table 1)
indicated that the majority of the respondents were between 45
and 64 years (49.0%) and those aged 2044 years (31.7%). A small
fraction of the study sample was aged between 65-74 years
(13.5%), with only 5.8% being >75 years. With regards to gender,
more than half of the respondents were female (69.2%). A
significant proportion had no formal education (39.4%), while
21.6% had completed basic education, 9.6% secondary education,
and 28.4% tertiary education. The majority of respondents (73.6%)
were married, with 16.8% widowed, 6.7% unmarried, and 2.9%
divorced. More than half of the respondents identified as Muslim
(69.2%), with only 30.8% confirmed as Christians. On the responses
on family history of diabetes, 34.1% reported having diabetic
family members, 48.1% declined having diabetic family members
and 17.8% were unsure about family history of diabetes.

Table 1: Demographic characteristics of study participants
(N=208)

Characteristic Variable Frequency (n) |Percentage (%)
Age (years) 20-44 66 31.7
45-64 102 49.0
65-74 28 135
>75 12 5.8
Gender Male 64 30.8
Female 144 69.2
Education Basic 45 21.6
Secondary 20 9.6
Tertiary 59 284
Non-formal® 2 1.0
No formal' 82 394
Marital status Married 153 73.6
Divorced 6 2.9
Not married 14 6.7
Widowed 35 16.8
Religion Christianity 64 30.8
Islam 144 69.2
Family history of diabetes| Yes 71 341
No 100 48.1
Not sure 37 17.8

" Informal or adult/community-based education outside the conventional school
system.
" No school attendance.

The study also sought to investigate the determinants of feeding
choices among participants, and the results are shown in Table 2.
Eating family-prepared foods constituted a significant eating
situation of the respondents (37.5%), followed by those who
prepared their own meals (29.3%) or occasionally bought meals
from outside the home (28.8%). Only a small proportion (4.3%)
reported buying most of their meals. For decision making on
meals, more than half of the participants (54.3%) indicated that
they made their own meal choices, while 32.2% relied on other
family members, and 13.5% reported that their spouse decided
meals they consumed. With regards to factors that influenced their
food choices, a large proportion of participants agreed that their
eating was influenced by the money they had available (76.0%),
availability of food (79.8%), their appetite (71.6%), and nutrition
advice from healthcare providers (72.1%). Over half (53.4%)
acknowledged being influenced by nutrition information from the
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media, while about half (51.4%) relied on their own understanding  feeding choices by participants are shown in Table 2.
of a healthy diet. Further details regarding the determinants of

Table 2: Determinants of feeding choices by respondents (N=208)

Characteristic Variable Frequency (n) |Percentage (%)
Eating situation Buying most of my meals 9 43
Most meals prepared by family 78 375
Meals prepared by me 61 29.3
Buy meals occasionally 60 2838
Meal decision making Me 113 543
My spouse 28 13.5
Other family member 67 322
Other factors affecting what | eat| Money | have Agree 158 76.0
Disagree 50 24.0
Food | have appetite for Agree 149 716
Disagree 59 284
Availability of food Agree 166 79.8
Disagree 42 20.2
Nutrition advice by healthcare provider Agree 150 721
Disagree 58 27.9
Nutrition information from radio, TV, or newspapers [Agree 111 534
Disagree 97 46.6
My own understanding of healthy diets Agree 107 514
Disagree 101 48.6

Summarizing the 24-hour food intake of study participants, the to fats, only 38.5% of participants reported consuming healthy fats,

results indicated that a huge proportion reported consumption of  while a larger proportion (67.3%) reported intake of foods high in
meat, poultry, and fish (90.4%), while only 9.6% did not. Reported  trans fats. Reported intake of high-sugar foods and drinks was

consumption of eggs among participants was very low (17.8%), minimal (5.8%) while a small percentage (13.5%) consumed non-
with most participants (82.2%) reporting no egg intake. Over half alcoholic drinks. Only a few of the respondents consumed alcohol,
of the respondents reported consuming dark green leafy with only 2.9% of them reporting intake within the 24-hour recall
vegetables (56.7%) while a little over half reported consuming period (Table 3).

vitamin A-rich fruits and vegetables (48.6%; Table 3). With respect

Table 3: Respondents’ 24-hour dietary intake (foods consumed within the previous 24 hours)t (N=208)

Variable Response|Frequency (n)|Percentage (%)
Meat, poultry, and fish Yes 188 90.4
No 20 9.6
Eggs Yes 37 17.8
No 171 82.2
Dark green leafy vegetables Yes 118 56.7
No 90 433
Fruits and vegetables rich in vitamin A|Yes 101 48.6
No 107 51.4
Other fruits Yes 56 26.9
No 152 70.1
Healthy fats Yes 80 38.5
No 128 615
Trans fats Yes 140 67.3
No 68 327
High-sugar foods and drinks Yes 12 5.8
No 196 94.2
Non-alcoholic drinks Yes 28 135
No 180 86.5
Alcoholic drinks Yes 6 29
No 202 97.1

" Values represent self-reported 24-hour dietary intake by participants and should therefore be interpreted as a snapshot of recent intake rather than an indication of
habitual dietary patterns.

The results reveal generally low levels of nutrition knowledge glycaemic index at all, while only 7.7% reported a good
among study participants (Table 4). More than half of the understanding. Similarly, a substantial proportion of the study
participants (53.4%) reported that they did not understand the participants (60.6%) reported no knowledge of which
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carbohydrates raise blood sugar levels, with only 1.4% reporting a
high level of knowledge.

In terms of nutrition label use, the majority of participants (63.9%)
reported that they never read nutrition labels when shopping for
food, while only 13.9% indicated that they always read nutrition
labels. These findings suggest limited nutrition literacy among the
study participants.

Table 4: Nutrition knowledge and awareness among respondents (N=208)

Variable Category |[Frequency (n)|Percentage (%)
Understanding of glycaemic index Not at all 111 534
A little 60 28.8
Somewhat 21 10.1
Very good 16 7.7
Knowledge of carbohydrates raising blood sugar|Not at all 126 60.6
A little 65 313
Somewhat 14 6.7
Very good 3 14
Reading nutrition labels Never 133 63.9
Rarely 13 6.3
Sometimes 27 13.0
Often 6 2.9
Always 29 13.9

The reported dietary behaviours of respondents revealed mixed
adherence to recommended dietary practices (Table 5). With
regard to fruit consumption, over half of the respondents (51.4%)
reported consuming fruits one or two times per day, although a
considerable proportion (39.4%) reported not consuming fruits
daily. Weekly fruit consumption followed a similar pattern, with
47.6% reporting consuming fruits one or two times per week, while
21.6% reported never consuming fruits in a typical week.

Concerning dietary monitoring practices, nearly half of the
respondents (48.1%) reported that they never check the
carbohydrate content of foods before consumption, and 43.3%
indicated that they do not apply knowledge of the glycaemic index
in their food choices.

Table 5: Dietary behaviours of respondents (N=208)

Encouragingly, the majority of respondents indicated low
consumption of unhealthy foods. A high proportion indicated that
they never consumed sugary foods (62.5%) or sugary beverages
(55.8%), while over half (53.4%) reported never consuming fast
food. In terms of meal patterns, more than half of the respondents
(52.9%) indicated that they never skip breakfast, while 39.9%
typically had dinner before 6 pm. Regarding adherence to dietary
recommendations, a relatively high proportion of respondents
(41.8%) reported that they closely follow dietary guidelines
provided by healthcare professionals, although a notable
proportion (25.9%) reported low adherence to dietary guidelines.

Variable Category Frequency (n)|Percentage (%)
Daily fruit consumption Never 82 394
1or 2 times 107 514
3 or 4 times 8 3.8
Once in a while 1 53
Weekly fruit consumption Never 45 21.6
1or 2 times 99 47.6
3 or 4 times 36 17.3
>5 times 1 53
Once in a while 17 8.2
Checking carbohydrate content of food before eating|Never 100 48.1
Rarely 34 16.3
Sometimes 33 15.9
Often 16 7.7
Always 25 12.0
Application of glycaemic index knowledge Not at all 90 433
A little 49 236
Somewhat 33 15.9
Very good 36 173
Sugary food consumption Never 130 62.5
<1 time weekly 47 22.6
1 or 2 times weekly 21 10.1
3 or 4 times weekly 8 38
Daily 2 1.0
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Sugary beverage consumption Never 116 55.8
Rarely 62 29.8
Sometimes 25 12.0
Often 5 24
Fast food consumption Never 111 534
1 or 2 times weekly 79 380
3 or 4 times weekly 11 53
>5 times weekly 4 19
Once in a while 3 14
Skipping breakfast Never 110 52.9
Rarely 45 216
Sometimes 49 23.6
Often 3 14
Always 1 0.5
Dinner timing Before 6 pm 83 399
6-7 pm 76 36.5
7-8 pm 39 18.8
After 8 pm 10 4.8
Following dietary guidelines Not at all 14 6.7
Alittle 40 19.2
Somewhat 67 322
Very closely 87 418

The distribution of recoded dietary behaviour revealed varying
levels of adherence to recommended dietary practices among

respondents (Table 6). A majority of study participants

However, areas of concern were identified. A high proportion of
participants exhibited unhealthy behaviours in weekly fruit
consumption (77.4%), checking carbohydrate content of foods

demonstrated healthy behaviours in relation to the consumption
of sugary foods (85.1%), sugary beverages (85.6%), and fast foods
(92.8%). Similarly, a substantial proportion of the participants
reported positive practices such as not skipping breakfast (74.5%)

before eating (64.4%), and application of glycaemic index
knowledge to food choices (66.8%). Additionally, 60.1% of
participants reported unhealthy dinner timing patterns.

and adherence to dietary guidelines (74.0%).

Table 6: Distribution of recoded dietary behaviour indicators (N=208)

Variable Unhealthy behaviour n (%) |Healthy behaviour n (%)
Daily fruit consumption 93 (44.7) 115 (55.3)
Weekly fruit consumption 161 (77.4) 47 (22.6)
Checking carbohydrate content 134 (64.4) 74 (35.6)
Application of glycaemic index knowledge 139 (66.8) 69 (33.2)
Sugary food consumption 31(14.9) 177 (85.1)
Sugary beverage consumption 30 (14.4) 178 (85.6)
Fast food consumption 15(7.2) 193 (92.8)
Skipping breakfast 53 (25.5) 155 (74.5)
Dinner timing 125 (60.1) 83 (39.9)
Following dietary guidelines 54 (26.0) 154 (74.0)

The total dietary behaviour scores ranged from 2 to 10, with the

11.1% exhibited poor dietary behaviour.

majority of participants clustering between scores of 5 and 7,

indicating moderate levels of dietary adherence (Table 7).

When categorized into the dietary behaviour index, the results
showed that most participants (65.4%) exhibited moderate dietary

These findings suggest that although participants reported some
positive dietary practices, there remain notable gaps in dietary
knowledge application and consistency of healthy diabetes dietary
behaviours, particularly in relation to carbohydrate monitoring.

behaviour, while 23.6% demonstrated good dietary behaviour and

Table 7: Distribution of total dietary behaviour score and dietary behaviour index classification

Variable Category Frequency (n)|Percentage (%)
Total dietary behaviour score'|2 7 34

3 16 7.7

4 25 12.0

5 26 12.5

6 50 240

7 35 16.8

8 34 16.3

9 14 6.7

10 1 0.5
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Dietary behaviour index Poor behaviour 23 1.1
Moderate behaviour 136 65.4
Good behaviour 49 23.6

" Total dietary behaviour score was computed by summing 10 recoded dietary behaviour variables (healthy=1, unhealthy=0), yielding a score range of 0-10.
" The dietary behaviour index was derived by categorizing the total scores as poor (0-3), moderate (4-7), and good (8-10).

Independent samples t-test results

Independent samples t-tests was conducted to examine
differences in total dietary behaviour score by gender and religion
(Table 8). Female participants recorded a slightly higher mean
dietary behaviour score (mean (M)=6.14, standard deviation
(SD)=1.85) than males (M=5.64, SD=1.77); however, this difference
was not statistically significant, t(206)=—1.82, p=0.070. Similarly,

participants who identified as Christians recorded a slightly higher
mean dietary behaviour score (M=6.22, SD=2.05) than
respondents who identified as Muslims (M=5.88, SD=1.72), but
this difference was also not statistically significant, t(104.26)=1.15,
p=0.254. These findings suggest that neither gender nor religious
affiliation has significant association with overall dietary behaviour
among the respondents.

Table 8: Independent samples t-test and one-way analysis of variance results for total dietary behaviour score

Predictor Group/category Mean%SD| Test statistic' | p-value

Gender Male 5.64+1.77 | t(206)=—1.82 0.070
Female 6.14+1.85

Religion Christianity 6.22+2.05 |t(104.26)=1.15"| 0.254
Islam 5.88+1.72

Education Tertiary 5.80+1.72 | F(3, 204)=3.23 | 0.023*%
Secondary 5.10+2.43
Basic 6.53+1.67
No formal (never attended school)|6.04+1.76

Family history of diabetes|Yes 5.62+1.87 | F(2, 205)=2.21 0.112
No 6.20+1.86
Not sure 6.11+1.61

Eating situation Buy most meals 5.78+1.92 | F(3, 204)=5.77 | 0.001**
Prepare own meals 6.56+2.00
Family-prepared meals 6.13+1.68
Mixed outside/home 5.25+1.61

Meal decision making Me 6.31+1.94| F(2, 205)=5.63 | 0.004**
Spouse 6.11+1.26
Other family member 5.39+1.71

Reading nutrition labels |Never 5.65+1.78 | F(4, 203)=7.26 [<0.001***
Rarely 546+1.76
Sometimes 6.19+1.96
Often 8.17+1.17
Always 7.14£1.27

#p<0.05, **p<0.01, **p<0.001

" For the independent samples t-tests, the unequal variances result was interpreted where Levene's test was significant. For the analysis of variance models with
significant variance heterogeneity, robust tests (Welch/Brown—Forsythe) were also examined.

" For religion, Levene's test was significant, so the unequal variances result was used.

§ Significant overall; robust tests suggest cautious interpretation.
SD, standard deviation.

One-way analysis of variance results

One-way analysis of variance was used to examine differences in
total dietary behaviour score across education level, diabetes
family history, eating situation, meal decision making, and
frequency of reading nutrition labels.

There was a statistically significant difference in dietary behaviour
score across education levels, F(3, 204)=3.23, p=0.023. Participants
with basic education recorded the highest mean score (M=6.53,
SD=1.67), while those with secondary education recorded the
lowest (M=5.10, SD=2.43). However, because Levene's test
indicated unequal variances and the robust Welch test was
marginally non-significant (p=0.056), this result should be
interpreted with caution. Tukey post hoc analysis showed that
participants with basic education had significantly higher dietary
behaviour scores than those with secondary education.

There was no statistically significant difference in dietary behaviour
scores based on family history of diabetes (F(2, 205)=2.21,
p=0.112), indicating that diabetes family history was not
significantly associated with dietary behaviour in this sample.

Significant differences were observed across eating situations (F(3,
204)=5.77, p=0.001). Participants who reported preparing their
meals most of the time had the highest dietary behaviour score
(M=6.56, SD=2.00), while those who indicated sometimes buying
meals outside and at other times eating meals prepared at home
had the lowest score (M=5.25, SD=1.61). Post hoc analysis
indicated that participants who prepared their own meals had
significantly higher dietary behaviour scores than those who relied
on a mixed outside-home eating pattern. In addition, participants
whose meals were usually prepared by family members had
significantly higher scores than those in the mixed eating group.



Participants’ dietary behaviour also differed significantly according
to who made meal decisions (F(2, 205)=5.63, p=0.004). Participants
who admitted making their own meal decisions recorded the
highest mean score (M=6.31, SD=1.94), whereas those who said
meals could be decided by other family members recorded the
lowest mean score (M=5.39, SD=1.71). Post hoc comparisons
showed that participants who made their own meal decisions had
significantly higher dietary behaviour scores than those whose
meals were decided by other family members in this sample.

Finally, ‘'reading nutrition labels when shopping for food" indicated
a strong and statistically significant association with dietary
behaviour (F(4, 203)=7.26, p<0.001). Participants who admitted
‘often reading nutrition labels' recorded the highest dietary
behaviour score (M=8.17, SD=1.17), followed by those who
reported that they ‘always read labels’ (M=7.14, SD=1.27), whereas
those who admitted 'never or rarely reading labels’ recorded the
lowest scores (M=5.65, SD=1.78 and M=5.46, SD=1.76,
respectively). Post hoc analysis further showed that participants
who often or always read nutrition labels had significantly higher
dietary behaviour scores than those who never or rarely read
labels.

Overall, the inferential statistics results suggest that household
food arrangements and nutrition label use were more strongly
associated with dietary behaviour than basic sociodemographic
characteristics such as gender, religion, and family history of
diabetes.

Discussion

This study examined the dietary practices, food choices, nutrition-
related knowledge, and overall dietary behaviour of adults with
type 2 diabetes in the Wa Municipality of Ghana. The findings
reveal that dietary behaviour among participants is shaped less by
basic sociodemographic characteristics and more by household
food arrangements, food access conditions, nutrition-related
knowledge, and behavioural practices such as food label reading.
Overall, while many participants indicated some positive dietary
behaviours, important gaps remain in fruit consumption,
carbohydrate monitoring, and practical application of nutrition
knowledge.

The demographic profile of the participants showed that the
majority were middle-aged adults, female, married, Muslim, had no
family history of diabetes, and had low levels of formal education.
This pattern is broadly consistent with population and health study
participation trends reported in Ghana, where women are often
more represented in health-related surveys, particularly in rural
and northern regions where educational disparities remain
pronounced?é-28_ Although education has been linked to better
dietary practices and household dietary diversity??, the study
found only a modest and cautious association between education
and total dietary behaviour score. Specifically, participants with
basic education recorded higher dietary behaviour scores than
those with secondary education. This finding should be interpreted
cautiously because robust analysis of variance results were only
marginally supportive. This suggests that formal education alone
may not fully explain dietary management practices among people
living with diabetes.

The descriptive findings on food choice determinants highlighted
the importance of structural and household factors in shaping
what people eat. Most participants reported that food choices
were influenced by food availability, financial capacity, appetite,
and advice from healthcare providers. These findings align with
earlier studies from Ghana and other Sub-Saharan African settings
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showing that dietary decisions among people with diabetes are
strongly shaped by economic constraints, family dynamics, and the
local food environment”1229 The finding that about three-
quarters of participants reported being influenced by nutrition
advice from healthcare providers is particularly important, as it
aligns with previous evidence on the value of nutrition counselling
in diabetes and non-communicable disease management in Ghana
and similar settings3%31. At the same time, the fact that only about
half of participants reported reliance on their own understanding
of healthy diets points to persistent nutrition literacy gaps that
may undermine effective dietary self-management.

The 24-hour dietary recall provides a useful snapshot of recent
food consumption, although it does not represent habitual intake.
Within the 24-hour recall period, a high proportion of participants
reported consuming meat, poultry, and fish, while much lower
proportions reported consuming eggs, other fruits, and healthy
fats. The high proportion reporting intake of meat, poultry, and
fish reflects the central role of animal-source foods in many
Ghanaian diets32-34. However, the low proportion of participants
reporting egg intake is notable and is consistent with previous
studies suggesting that egg consumption in African contexts may
be limited by cost concerns, cultural beliefs, or misconceptions
about cholesterol3336. While eggs provide important nutrients37:38,
this study does not support strong emphasis on eggs as a priority
dietary target, especially since the 24-hour recall was not designed
to estimate nutrient adequacy over time.

Similarly, the reported intake of dark green leafy vegetables and
vitamin A-rich fruits and vegetables should be interpreted
cautiously, as a single 24-hour dietary recall does not provide
sufficient evidence to assess long-term dietary adequacy or
adherence to recommended guidelines. Nevertheless, the
relatively low proportion of study participants reporting fruit
consumption during the recall period, together with the low
frequency of regular fruit intake observed in the dietary behaviour
data, suggests that fruit consumption may remain suboptimal
within the study population. This pattern aligns with broader
evidence that fruit and vegetable consumption is often below
recommended levels in low- and middle-income settings due to
affordability, access, seasonality, and preference-related
constraints39-41,

The results indicated low levels of understanding of the glycaemic
index, which carbohydrates raise blood sugar levels, and low
prevalence of nutrition label reading. These findings suggest that
although participants may receive advice from health
professionals, many may not have sufficiently strong functional
nutrition knowledge to translate that advice into day-to-day
dietary choices. This is consistent with studies in Ghana showing
gaps in diabetes-related nutrition literacy and food label use!742,
It also helps explain why some participants expressed positive
intentions or partial adherence to dietary guidelines, while still
exhibiting suboptimal behaviours in carbohydrate checking and
application of glycaemic knowledge.

The recoded dietary behaviour indicators and the total dietary
behaviour score provide additional support for this interpretation.
Although most participants were within the moderate dietary
behaviour category, the item-level recoding showed clear
imbalances. Healthy behaviours were more common for low
consumption of sugary foods, sugary beverages, and fast foods,
and for breakfast consumption and guideline adherence. In
contrast, unhealthy behaviours were more common for weekly
fruit intake, checking carbohydrate content, application of
glycaemic index knowledge, and dinner timing. This suggests that



participants may be better at avoiding certain obviously
‘'unhealthy’ foods than at consistently applying more technical
aspects of diabetes dietary management such as carbohydrate
awareness and structured dietary monitoring. In practical terms,
this distinction matters because diabetes self-care is not only
about avoiding overtly unhealthy foods, but also about routine
dietary regulation, informed food selection, and sustained meal
planning141519,

The inferential analysis indicated that gender, religion, and family
history of diabetes were not significantly associated with total
dietary behaviour score. This indicates that dietary behaviour in
this sample may be less influenced by broad personal
characteristics than by daily food practices and immediate meal
decision contexts. This pattern partly contrasts with some previous
Ghanaian studies that have linked dietary diversity and food
behaviour to gender or educational differences?243, but it is also
plausible in a diabetes clinic population where shared disease
experience and access to the same health services reduce some
sociodemographic differences.

Eating situation, meal decision making, and reading nutrition
labels were significantly associated with total dietary behaviour
score, and these findings are particularly important. Participants
who prepared their own meals or consumed family-prepared
meals had better dietary behaviour scores than those who
combined home-prepared meals with outside meals. This suggests
that greater control over meal preparation may support healthier
dietary behavioural practices. Home-prepared meals may allow
better portion control, ingredient choice, and alignment with
medical advice, whereas meals purchased outside the home may
be more likely to contain refined carbohydrates, less healthy fats,
or have preparation methods that are less suitable for diabetes
management. This finding is consistent with evidence that food
environment and household-level decision structures strongly
influence dietary quality in Ghanaian settings!22032,

Meal decision making also emerged as significant, with
respondents who made their own meal decisions reporting better
dietary behaviour scores than those whose meals were decided by
other family members. This suggests that autonomy over food
choice may be an important component of diabetes dietary
management. Where other family members control meals of
diabetics, the dietary needs of people with diabetes may be
subordinated to household preferences, financial pressures, or
customary meal patterns. This finding also resonates with
Ghanaian evidence that household decision-making power is
associated with dietary quality?®.

Among all the significant predictors, reading nutrition labels
showed one of the strongest associations with total dietary
behaviour score. Participants who often or always read nutrition
labels indicated substantially higher dietary behaviour scores than
those who never or rarely did so. This finding suggests the
importance of food literacy in diabetes self-management and
aligns with previous literature showing that nutrition label use is
associated with healthier food selection and better diet quality*4-
46 However, the study also found that most participants never
read nutrition labels, which suggests that this beneficial practice is
not yet widespread. In this context, interventions that improve
nutrition label comprehension, especially for individuals with
limited formal education, may be particularly valuable. At the same
time, caution is warranted, because reading a label does not
necessarily imply full comprehension, and functional nutrition
literacy may vary substantially even within the same education
group1742
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Taken together, the findings suggest that the most relevant levers
for improving dietary behaviour in this sample are not only clinical
advice and general awareness, but also practical supports that help
respondents act on that knowledge in everyday settings. These
include promoting fruit accessibility, simplifying carbohydrate
guidance, encouraging household support for diabetes-friendly
meal preparation, and improving nutrition label literacy. In the Wa
Municipality, where affordability and food availability remain
important determinants of food choice, dietary interventions are
likely to be most effective when they are culturally appropriate,
household-sensitive, and responsive to local food realities.

Implications for health practice

The findings of this study have several implications for diabetes
care and community nutrition practice in the Wa Municipality. First,
nutrition counselling needs to place greater emphasis on practical,
behaviour-oriented guidance, particularly around fruit intake,
carbohydrate checking, meal planning, and application of
glycaemic knowledge. Second, because household food
arrangements and meal decision making were associated with
dietary behaviour, diabetes education should target spouses and
key family members as well as those with diabetes, where possible.
Third, the strong association between nutrition label reading and
better dietary behaviour suggests the need for interventions that
improve food label literacy, including how to interpret package
nutrition information. Finally, because financial capacity and food
availability were major determinants of food choice, public health
strategies should move beyond education and support improved
access to affordable, diabetes-appropriate foods in local markets
and retail environments.

Limitations

The study has some limitations that should be considered when
interpreting the findings. First, the 24-hour dietary recall captured
only foods consumed within the previous day and therefore
provides a snapshot of only recent intake, not habitual dietary
patterns. Second, all dietary data were self-reported and may be
subject to recall error or social desirability bias, particularly for
foods perceived as unhealthy. Third, the cross-sectional design
does not allow causal inferences to be made about the
relationships observed between dietary behaviour and its
associated factors. Finally, the sample was predominantly female,
which may limit the generalizability of the study findings across all
adults with type 2 diabetes in the municipality.

Future research recommendations

Longitudinal design may be employed in future research to
establish causal relationships between dietary decisions and health
outcomes. More objective dietary assessment instruments, like
food frequency questionnaires that have been validated for
Ghanaian populations, should be included to increase accuracy. A
comparative study may be conducted to emphasize regional and
cultural dietary differences. Evidence for scaling up beneficial
solutions may also come from intervention-based research that
assess the efficacy of media campaigns, nutrition education, and
food labelling regulations.

Conclusion

The study showed that adults with type 2 diabetes in the Wa
Municipality demonstrated predominantly moderate overall
dietary behaviour, with notable strengths in limiting sugary foods,
sugary beverages, and fast foods, but important weaknesses in
fruit intake, carbohydrate monitoring, and application of glycaemic
knowledge. Food choices were shaped by affordability, food



availability, appetite, and advice from healthcare providers. While
gender, religion, and family history of diabetes were not found to
be significantly associated with dietary behaviour, household food
arrangements, meal decision making, and reading nutrition labels
were important correlates of healthier dietary behaviour. These
findings reveal the need for diabetes nutrition interventions that
move beyond general advice to include practical food literacy,
household involvement, and context-specific strategies that reflect
the everyday realities of food access and meal preparation in the
Wa Municipality.
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