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Abstract 

Introduction: according to the World Health 
Organization (WHO), Non-Communicable 
Diseases (NCD) were a major cause of death in 
2022 accounting for 4 million (74%) of deaths 
worldwide. Diabetes mellitus and hypertension 
are the two illnesses that are not contagious but 
linked closely. The objective of the research was to 
establish the prevalence and risk factors of 
undiagnosed diabetes among patients with 
hypertension attending St. Orsola Hospital in 
Tharaka Nithi County, Kenya. Methods: the study 
utilized a descriptive cross-sectional design with 
random sampling. Data were collected from 384 
patients with hypertension attending outpatient 
medical from October to December 2022 using a 
structured questionnaire. Analysis was conducted 
using the Statistical Package for the Social 
Sciences (SPSS). The chi-square test was used at 
the bivariable level and multiple logistic 
regression at the multivariable level, with a 
significance level set at P<0.05. Results: the 
findings revealed that the age of the participants 
ranged between 20-89 years, with majority (62%) 
being below 60 years, where of these participants 
(66%) were women. Seventy-five percent 
(288/384) of participants were found to be with 
no diabetes, with 21 (5.5%) with undiagnosed 
diabetes mellitus and 75 (19.5%) being pre-
diabetes. Significant associations were found 
between diabetes status and socio-demographic 
factors, with higher body mass index (BMI > 24.9) 
showing a strong correlation with undiagnosed 
diabetes (AOR 3.794 95% CI: 1.345-4.705). 
Education level was also significant, with lower 
education levels (primary or below) associated 
with a higher risk of undiagnosed diabetes (AOR 
1.821 95% CI: 2.134-8.567). Employment status 
played a critical role, with unemployed individuals 
more likely to have undiagnosed diabetes (AOR 
2.845 95% CI: 1.211-6.683). Additionally, lower 
frequency of vegetable consumption (less than 
three times per week) was linked to a higher 
likelihood of undiagnosed diabetes (AOR 2.937 
95% CI: 1.135-7.602). Gender disparities were 

evident, with 62% of undiagnosed diabetes cases 
occurring in women. These findings underscore 
the importance of addressing both socio-
economic and behavioral factors in the prevention 
and management of undiagnosed diabetes 
among patients with hypertension. Conclusion: 
the study highlights a substantial prevalence of 
undiagnosed diabetes among patients with 
hypertension. These findings underscore the need 
for integrated screening programs, targeted 
health education, and lifestyle modification 
interventions. 

Introduction     

The most common non-communicable diseases 
worldwide are diabetes and hypertension, which 
together seriously compromise health. These 
disorders raise your risk of kidney disease, heart 
attacks, and vision problems [1]. Particularly 
vulnerable are hypertension patients with 
undiagnosed type 2 diabetes, thus early diagnosis 
and treatment are absolutely vital [2]. Rising 
arterial blood pressure, marks the hallmark of 
hypertension, which results from underlying 
medical disorders, lifestyle choices, and genetics. 
Complications including heart attacks, strokes, 
kidney disease, and vision loss follow from this 
over time. According to [3], with the highest 
frequency in Africa, almost 1.13 billion people 
globally suffer from hypertension; this condition 
affects 27% of people over 25. Along with blood 
pressure medication, treatment consists of 
lifestyle modifications including cutting salt intake 
and boosting exercise [4]. Influenced by obesity, 
inactivity, and poor diet, type 2 diabetes greatly 
adds to the worldwide disease load. Unlike 
autoimmune type 1 diabetes, which requires 
insulin and usually strikes in childhood or 
adolescence, type 2 diabetes can be controlled 
with lifestyle changes and medication [5]. 
Untreated, however, results in major 
complications including kidney disease, heart 
disease, nerve damage, and blindness [6]. 

Diabetes and hypertension are risk factors for 
cardiovascular problems, thus they are strongly 
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linked [7]. Early management of these diseases 
depends critically on prevention strategies 
including a diet high in fruits and whole grains, 
regular exercise, and a good weight; also 
important are frequent visits and tests. Type 2 
diabetes and hypertension often coexist. 
Cardiovascular and microvascular complications 
increase with coexisting conditions. Managing 
and treating this coexistence requires 
understanding its causes. Comprehensive 
diabetes and hypertension management must 
address related factors. Regular exercise, a 
healthy diet, and quitting smoking prevent and 
manage both conditions [8-10] Focusing on 
optimizing blood pressure and glycaemic control 
to lower complications, effective management of 
these diseases entails frequent exercise, a healthy 
diet, and smoking cessation. Timeliness in 
treatment and better health outcomes for 
patients with both hypertension and diabetes 
depend on early screening and diagnosis using 
tests including fasting blood sugar, oral glucose 
tolerance, and HbA1c [10,11]. Hence it is against 
the background of the study, that this study 
aimed to fill the knowledge gap on the prevalence 
and risk factors of undiagnosed type 2 diabetes 
among patients with hypertension attending St. 
Orsola Catholic Mission Hospital, Tharaka Nithi 
County, Kenya. 

Methods     

Study design and setting: this study employed a 
cross-sectional design to investigate the 
prevalence and risk factors of undiagnosed type 2 
diabetes, this is because this approach, 
researchers to analyze data from a population at 
a single point in time, providing a snapshot of the 
prevalence and relationships between variables 
without the need for long-term follow-up. 

Study population: target population refers to the 
whole collection of people or organizations a 
researcher wants to investigate and draw 
generalizations about. The study population 
(patients with hypertension) was sampled 

through systemic random sampling (every 2nd 

patient was sampled). The study population was 
patients with hypertension (patients on anti-
hypertensive medication) attending St. Orsola 
Catholic Mission Hospital were the target 
population. The occurrence of diabetes mellitus 
(tested by RBS and confirmed by HbA1c test) 
among patients with hypertension attending St. 
Orsola Catholic Mission Hospital was the 
dependent variable. Independent variables: 
socio-economic characteristics (age, sex, 
education, marital status, occupational): 
behavioral factors (hypertension, smoking, BMI, 
Nutritional status). Respondents to this study 
were identified following the inclusion criteria 
below. The patients who are already under anti-
hypertensive medication or confirmed as 
hypertensive were included in this study. 
Exclusion criteria; the patients with hypertension 
who were known to be diabetic or under anti-
diabetes medication during the study period were 
excluded from the study. Expectant mothers due 
to gestation-related diabetes and hypertension 
(HTN) which may disappear after delivery. The 
formula below was used to get the sample size 
(Fisher’s formula): 

 

 

Where, n= desired sample size; z= standard 
normal distribution value (1.96), p= known 
prevalence rate for the factor of interest under 
study (50%) d= the level of desired precision 
(0.05). A prevalence of 50% will be used as the 
assumed prevalence of undiagnosed diabetics´ 
state among patients with hypertension d= 0.05, 
z= 1.96 p= 0.5, n=384.  

Collection: patients who were already under anti-
hypertensive medication or confirmed as 
hypertensive were given semi-structured 
questionnaires to fill. The researcher gave the 
participants one hour to fill in the questionnaires 
and later collected them. Bivariable and 
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multivariable were used to show the relationship 
between variables. 

Laboratory analysis: in assessing the occurrence 
of diabetes mellitus among patients with 
hypertension at St. Orsola Catholic Mission 
Hospital, the lab tests utilized include random 
blood sugar (RBS) and hemoglobin A1c (HbA1c) 
tests. Diabetes mellitus, the dependent variable 
in this study, is confirmed when a patient's fasting 
blood glucose level exceeds 7.0 mmol/l or when 
the HbA1c value is above 6.5%, in accordance 
with WHO definitions. The RBS test provides an 
initial indication of elevated blood sugar levels, 
which is further validated by the HbA1c test that 
reflects average blood glucose levels over the past 
two to three months, ensuring a more accurate 
diagnosis of diabetes in the hypertensive patient 
population. 

Definitions 

Diabetes mellitus: this is a metabolic disorder 
characterized by high blood sugar levels, resulting 
from the body's inability to produce or effectively 
use insulin, a hormone that regulates blood sugar. 
The WHO currently defines it as a fasting blood 
glucose level over 7.0 mmol/l, or a glycated 
hemoglobin A1C above 6.5%. 

Socio-economic characteristics 

Age: the number of years from birth to the time 
of the study. 

Sex: the biological distinction between male and 
female participants. 

Education: the highest level of formal education 
attained by the participant. 

Marital status: the participant's current legal 
relationship status, such as single, married, 
divorced, or widowed. 

Occupation: the primary type of work or 
employment status of the participant, 
categorized into different sectors or types of jobs. 

Behavioural factors 

Hypertension: the presence of high blood 
pressure, confirmed by medical diagnosis or 
measurement during the study. 

Smoking: the participant's current or past use of 
tobacco products, categorized as a smoker, non-
smoker, or former smoker. 

Body mass index: a numerical value derived from 
the participant's weight and height, used to 
classify underweight, normal weight, overweight, 
and obesity status. 

Nutritional status: the participant's dietary intake 
and nutritional habits, are assessed through 
dietary surveys or indicators like malnutrition or 
balanced diet adherence. 

Statistical analysis: the analysis of data was done 
using SPSS Version 20.0 which is a statistical 
software for statistical solutions, where bivariable 
and multivariable analysis were done to show the 
relationship between the variables, and look at 
statistical significance at a p-value less than 0.05 
at a 95% confidence interval. Interpretation of the 
data analysis was presented in frequencies, 
percentages, means and standard deviation. They 
were presented in tables. 

Ethical considerations: the study received 
endorsements from the Ethical Review 
Committee of Amref International University with 
serial number ESRC P1174/2022, whereby the 
researcher used it to apply for the National 
Commission For Science, Technology and 
Innovation Headquarters (NACOSTI) permit which 
was used to present it to the officials of St. Orsola 
Catholic Mission Hospital for approval of data 
collection from their patients. 

Results     

Demographic information of the participants: 
the study sought to establish the diabetes status 
among the respondents. Three-quarters of the 
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respondents 75% were non-diabetes while 19.5% 
were pre-diabetes but 5.5% were found to be 
diabetes as shown in Table 1. 

Socio-demographics of the participants: from 
Table 1, the majority of the respondents (66%) 
were female, the majority of the respondents 
(80%) were aged between 30 and above years, 
majority of the respondents 65.8% had either 
primary or less than the primary level of 
education. The marital status of the participants 
shows that a majority (63%) of the respondents 
were married. The research sought to establish 
the employment status of the respondents. The 
highest population (41.4%) of the respondents 
were employed. 

Behavioral characteristics of the participants: a 
majority (80%) of the respondents were non-
smokers. Table 1 sought to find out whether the 
respondents consumed alcohol at the time of 
carrying out the study. A majority (64.1%) of the 
respondents had never consumed alcohol. Table 
1 sought to find out the type of oil that the 
respondents used for cooking. A majority of the 
respondents (70%) used liquid oil. The study 
sought to establish how frequently the 
respondents consumed fruits. Table 1 indicates 
the average number of days during which they 
consumed fruits weekly. Most respondents (82%) 
consumed fruits for 3 days weekly, and the 
frequency of their vegetable consumption was 
weekly. The highest proportion of the 
respondents (86%) indicated that they consumed 
vegetables for an average of 3 days weekly. 

Bivariable and multivariable analysis: bivariable 
analysis was conducted for all variables that 
showed significant association at the Chi-square 
level and occurrence of diabetes among patients 
with hypertension and other patients as shown in 
Table 2. Among the socio-demographic 
characteristics examined, a statistically significant 
association was observed for education level, 
employment status, age, and marital status, each 
at a significance of p=0.037, 0.029, 0.000, and 
0.017 respectively. Consumption of fruits, 

consumption of vegetables, type of oil used, and 
BMI of (p=0.032, 0.005 0.044, and 0.000) 
respectively were the behavioral characteristics 
that had a statistically significant association with 
the occurrence of diabetes among patients with 
hypertension. Multivariable analysis was also 
done to establish relationships between the 
occurrence of diabetes among patients with 
hypertension and other variables examined. The 
variables with statistically significant associations 
are shown in Table 2. Results of the regression 
analysis mirror those of the bivariable analysis, 
indicating statistically significant associations 
between occurrence of diabetes among patients 
with hypertension and employment status (AOR 
2.845 95% CI: 1.211-6.683), BMI more than 24.9 
(AOR 3.794 95% CI: 1.345-4.705), education level 
of primary level and above (AOR 1.821 95% CI: 
2.134-8.567) and consumption of vegetable more 
than three times per week (AOR 2.937,95% CI: 
1.135-7.602). 

Discussion     

The goal of the research was to determine the 
prevalence and associated risk factors for 
undiagnosed diabetes among individuals with 
hypertension at St. Orsola Hospital. This study 
highlights the significant prevalence of diabetes 
and pre-diabetes among the surveyed population, 
with 5.5% of respondents diagnosed with 
diabetes and 19.5% identified as pre-diabetic. The 
literature supports the finding that patients with 
cardiovascular diseases, such as hypertension, are 
more likely to have an abnormal glucose 
regulation (AGR). For instance, a study conducted 
in Uganda with 320 hypertension patients found 
that half of the participants were pre-diabetic, 
while 77 (24%) had undetected diabetes. 
Similarly, in Nigeria, screening 320 hypertensive 
individuals  
revealed that 105 (33%) had undetected diabetes 
mellitus [12]. Another study in Minnesota showed 
that of 3,847 hypertensive individuals, 19.6% had 
undiagnosed diabetes, and 10.7% had pre-
diabetes [13]. The Euro heart study on diabetes 
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mellitus and the cardiovascular system further 
corroborates these findings, showing that 
patients with coronary artery diseases and 
hypertension often have abnormal AGR, with 36% 
of participants being pre-diabetic and 22% having 
diabetes  
mellitus [14]. These findings collectively 
emphasize the urgent need for monitoring 
diabetes mellitus in all patients with hypertension 
in a clinical setting to enable early management 
[15]. 

In this study, a majority (66%) of the participants 
were women, while men constituted 34%. Similar 
research conducted in Uganda at Mulago Hospital 
found that 73% of hypertensive individuals with 
undetected diabetes mellitus were women [16]. 
This gender disparity can be largely attributed to 
age-related changes in the body, such as 
decreased insulin sensitivity and impaired glucose 
regulation, which become more pronounced after 
the age of 45. The prevalence of type 2 diabetes, 
which accounts for the majority of diabetes cases 
worldwide, is strongly associated with age. As 
individuals age, their risk of developing type 2 
diabetes increases due to factors such as poor 
diet, sedentary behavior, weight gain [17], 
reduced insulin sensitivity, and changes in body 
composition, including increased body fat and 
decreased muscle mass. Additionally, the 
pancreas may become less efficient at producing 
insulin, further impairing glucose control and 
increasing the risk of diabetes [18]. The 
multivariable analysis in this study identified a 
statistically significant association between 
diabetes occurrence and hypertension among 
patients. It also highlighted several socio-
demographic factors linked to the prevalence of 
diabetes and pre-diabetes, consistent with 
previous research. Education and employment 
status were significant predictors of diabetes at 
the multivariable level. These factors are well-
documented in the literature, where lower 
educational attainment and unstable 
employment are recognized as key risk factors for 
diabetes [19,20]. Individuals with lower education 
levels often have limited access to health-

promoting resources and are less likely to engage 
in preventive healthcare behaviors, increasing 
their risk of developing diabetes [21]. 
Additionally, lower education is correlated with 
poorer health literacy, which can hinder the 
effective management of chronic conditions like 
diabetes [22]. 

Employment instability was also significantly 
associated with diabetes. It can lead to financial 
insecurity, which may restrict access to healthy 
foods and healthcare, thereby heightening the 
risk of diabetes [23]. Moreover, the stress from 
job instability can elevate cortisol levels, reducing 
insulin sensitivity and increasing the likelihood of 
developing type 2 diabetes. Behavioral factors, 
including BMI, dietary habits, and the type of fat 
used in cooking, were significantly associated 
with undiagnosed diabetes. The multivariate 
analysis showed that a higher BMI was a 
significant predictor of undiagnosed diabetes, 
aligning with existing literature that identifies 
obesity as a major risk factor for type 2 diabetes 
[24,25]. The relationship between obesity and 
diabetes is well-documented, with excess adipose 
tissue contributing to insulin resistance, a primary 
mechanism in the development of type 2 diabetes 
[26]. Additionally, studies have shown that 
abdominal obesity, in particular, is more strongly 
associated with the risk of developing diabetes 
compared to overall obesity [27]. Dietary habits, 
specifically the frequency of vegetable 
consumption, also played a crucial role in the 
prevalence of undiagnosed diabetes. The study 
found that less frequent consumption of 
vegetables was significantly associated with 
undiagnosed diabetes. This is consistent with 
research indicating that diets rich in vegetables, 
which are high in dietary fibre, vitamins, and 
antioxidants, are protective against the 
development of diabetes [14,20]. 

Regular consumption of fruits and vegetables has 
been associated with improved insulin sensitivity 
and lower inflammation levels, both of which are 
important for reducing diabetes risk [28]. 
Additionally, the type of fat used in cooking was 
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identified as a behavioral factor associated with 
diabetes at the bivariable level. Studies suggest 
that diets high in saturated fats, as opposed to 
unsaturated fats, can contribute to insulin 
resistance and an increased risk of type 2  
diabetes [29]. Replacing saturated fats with 
healthier fats, such as those found in olive oil or 
nuts, has been shown to reduce diabetes  
risk by improving lipid profiles and reducing 
inflammation [30]. One of the study's strengths is 
its clear focus on a specific population of 384 
patients with hypertension, which allows for a 
thorough analysis within this group. However, the 
sample size and scope do present limitations, as 
the findings may not be generalizable to the larger 
population. Additionally, the exclusion of 
pregnant women and those already diagnosed 
with diabetes may have left out important 
information. The lack of notable results on 
behavioral elements also points to the need for 
further research to understand their contribution 
to the development of diabetes better. 

Conclusion     

The co-occurrence of hypertension and diabetes 
presents a complex and multifaceted challenge. 
While current challenges include limited 
awareness, health disparities, complex treatment 
regimens, and healthcare system limitations, 
future directions should focus on preventive 
strategies, integrated care models, telehealth 
solutions, patient-centred care, community 
health initiatives, improved health literacy, 
research and innovation, and health equity 
initiatives. By addressing these challenges and 
embracing these future directions, healthcare 
systems and public health organizations can 
provide more effective care and support for 
individuals facing the co-occurrence of 
hypertension and diabetes, ultimately improving 
patient outcomes and reducing the overall public 
health burden Preventive measures play a crucial 
role in managing these conditions effectively. 
Lifestyle modifications such as regular exercise, 
maintaining a healthy weight, adopting a 

balanced diet, limiting salt and sugar intake, and 
avoiding tobacco and excessive alcohol 
consumption are key preventive strategies. 

What is known about this topic 

 Non-communicable diseases mortality: 
non-communicable diseases including 
diabetes and hypertension, accounted for 
74% of global deaths in 2022; 

 Hypertension-diabetes link: hypertension 
and diabetes frequently coexist, increasing 
cardiovascular and other health risks; 

 Undiagnosed diabetes: significant 
prevalence of undiagnosed diabetes exists 
among patients with hypertension, as 
seen in studies from Uganda and Nigeria. 

What this study adds 

 Undiagnosed diabetes: 5% had 
undiagnosed diabetes; 19.5% were pre-
diabetes; 

 Risk factors: key risk factors included age, 

BMI > 25 kg/m2, and marital status; 

 Gender and education: higher rates in 
women and those with lower education. 
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Table 1: descriptive statistics of the respondent 

Age Frequency Percent 

<30 77 20 

30 and above 307 60 

Gender   

Male 169 44 

Female 215 66 

Education level Frequency Percent 

Primary level and below 253 66 

Secondary level and above 131 34 
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Ethnicity Frequency Percent 

Central Ethnicity 322 84 

Others 62 16 

Marital status Frequency Percent 

Married 242 63 

Single 29 37 

Employment status Frequency Percent 

Employed 159 41.4 

Un-employed 225 58.6 

Smoking Frequency Percent 

Yes 76 20 

No 308 80 

Alcohol consumption Frequency Percent 

Yes 138 35.9 

No 246 64.1 

Type cooking oil Frequency Percent 

Others 115 4 

Liquid 269 70 

Vegetables consumption/week number of days in a 
week 

Frequency Percent 

3 and below 334 86 

Above 3 50 14 

Vegetables consumption/week Frequency Percent 

3 days or less per week 315 82 

More than 3 69 15 

Diabetes status Frequency Percent 

Non-diabetic 288 75.00 

Pre-diabetic 75 19.50 

Diabetic 21 5.50 
 

 

 

 

Table 2: association between occurrence of diabetes status among patients with hypertension and other 
variables 

 Occurrence of diabetes among patients with hypertension 

Variable Unadjusted ORs (95% CI) P-value Adjusted ORs (95% CI) P-value 

Education level     

Primary level and below 1.81 (1.40-2.35) 0.001 1.821 (2.134-8.567) 0.001 

Marital status     

Single 1.80 (0.92-1.32) 0.309 2.9 (0.565-1.531) 0.2 

Employment status     
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Unemployed 2.99 (2.35-3.82) 0.001 2.845 (1.211-6.683) 0.016 

Body mass index status     

Body mass index >24.9 2.1(1.143-4.508) 0.036 3.794 (1.345-4.705) 0.012 

Vegetable consumption     

< 3 times per week 2.3(1.213-1.305) 0.027 2.937 (1.135-7.602) 0.026 

Fruits consumption     

< 3 times per week 2.775 (1.057-35.8) 0.018 0.97 (0.81-1.16) 0.731 

Types of cooking fat     

Others 0.7 (0.020-0.168 0.045 0.6 (0.289-1.116) 0.101 
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