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Background: Dyslipidemia in Sub-Saharan Africa has been on the disproportionate rise among diabetes patients across various 
contextual settings due to its patterns and associated factors. This study determined the patterns and factors associated with 
dyslipidemia among diabetes patients attending Hoima Regional Referral Hospital (HRRH).
Methods: This was a hospital-based cross-sectional study conducted at HRRH between October 2022 and January 2023, enrolled 375 
adult diabetes patients consecutively from diabetic outpatient clinic. Data on socio-demographic, behavioral, medical history, physical 
examination, and laboratory diagnoses were collected and summarized using descriptive statistics. Patterns of dyslipidemia were 
presented as a proportion of each lipid profile either singly or in combination expressed as a percentage. In the bivariate analysis, 
variables with p-values <0.2, crude odds ratios of ≥2 or ≤0.5, or those with biological plausibility were included in a multiple logistic 
regression model. Factors with p-values <0.05 were considered statistically significant. All analyses were conducted using Stata 
version 17.
Findings: Of the 375 diabetes patients, 260 (69.3%) had abnormal total cholesterol (TC), and 185 (49.3%) had two lipid profile 
abnormalities. The majority of the patients were female, 235 (62.7%), and 38 (10.1%) had a diagnosis of coronary heart disease (CHD). 
Additionally, 134 (35.7%) were overweight, and 39 (10.4%) were obese. Female patients had higher odds of dyslipidemia (Adjusted 
Odds Ratio [AOR] = 2.2, 95% CI: 1.02–4.86, p = 0.045). Those with coronary heart disease (CHD) had increased odds of dyslipidemia 
(AOR = 4.1, 95% CI: 1.51–11.07, p = 0.006). All diabetes patients who were overweight or obese had dyslipidemia (p < 0.001).
Conclusion: The most common pattern of dyslipidemia in patients with diabetes was elevated total cholesterol, followed by high low- 
density lipoprotein, associated with overweight, obesity, female gender, and CHD. Routine screening of lipid profiles, BMI, and CHD 
in diabetic clinics is crucial for early intervention and improved outcomes.
Keywords: diabetes mellitus, dyslipidemia, total cholesterol, low-density lipoprotein, coronary heart disease, risk factors, Uganda

Introduction
Diabetes Mellitus is a global health problem that not only affects millions of people1 but also contributes to the 
cardiovascular complications.2 Diabetes mellitus (DM) is a cluster of metabolic disorders marked by chronic hypergly
cemia, which arises due to deficiencies in insulin secretion, defects in insulin action, or a combination of both. This 
condition leads to alterations in the metabolism of carbohydrates, proteins, and fats.1 Among the metabolic complications 
associated with diabetes included dyslipidemia, which is a significant driver of cardiovascular complications, character
ized by abnormal lipid metabolism that can result in elevated levels of low-density lipoprotein cholesterol (LDL-C), high 
triglycerides (TG), or reduced levels of high-density lipoprotein cholesterol (HDL-C).3 Dyslipidemia exacerbates the risk 
of vascular complications in diabetic patients by promoting flux of free fatty acids, a process driven by insulin resistance 
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and further intensified by elevated inflammatory adipokine levels.2 Researchers have identified obesity and dyslipidemia 
as common issues among diabetes patients. A study conducted at Hi-tech Hospital and a 3-year cohort study in China 
found that a higher BMI and increased waist circumference were linked to dyslipidemia.4,5

Globally, diabetes accounts for 1.5 million deaths annually, making it the leading cause of mortality from non- 
communicable diseases (NCDs).6 The prevalence of diabetes has surged from 108 million in 1980 to 463 million,7 with 
low- and middle-income countries experiencing the fastest increase, placing immense pressure on healthcare systems in 
these regions.6

Dyslipidemia is a major concern among patients with diabetes in Sub-Saharan Africa. Research in Ethiopia reported 
a dyslipidemia prevalence of 59% among patients with Type 2 diabetes,8 while a study in Kenya found an even higher 
prevalence of 86.1% among diabetic patients.9

In Uganda, diabetes prevalence rate is notably high, with rural populations experiencing a rate of 16.1% compared to 
7.6% in urban areas (Chiwanga et al, 2016). At Hoima Regional Referral Hospital (HRRH), diabetes management 
presents a significant challenge, with approximately 150 patients being treated in the diabetic outpatient clinic monthly 
(HRRH Records, 2022). Despite the high prevalence of diabetes, most patients are not routinely screened for dyslipi
demia, even though evidence indicates that diabetes patients with dyslipidemia often have more atherogenic compared to 
non-diabetes individuals.2

Effective diabetes care is complex and extends beyond glycemic control, requiring the management of multiple risk 
factors, including lipid abnormalities, to prevent or delay complications.10 Evidence supports the importance of 
controlling both blood sugar and lipid levels to reduce the risk of cardiovascular complications.11 However, there 
remains a paucity of data on the patterns, and associated factors of dyslipidemia among diabetes patients in Uganda, 
particularly in Hoima region. This study addresses this gap by investigating the patterns, and factors associated with 
dyslipidemia among patients with diabetes at HRRH. Understanding these factors is crucial for necessitating the 
development of effective interventions that can improve the management of dyslipidemia and enhance patient 
outcomes.

Methodology
Study Design
This hospital-based cross-sectional study was conducted at the Diabetic Outpatient Clinic of HRRH from October 2022 
to January 2023. Participants were enrolled using a consecutive sampling technique.

Study Site
The study was conducted at HRRH, the blood samples collected were analyzed in the hospital’s laboratory, which 
consists of four sections, hematology and blood bank, chemical and histopathology, parasitology and microbiology.

Study Population
All diabetes patients who presented at diabetic outpatient clinic at HRRH during the period of the study who are aged 
≥18 years and accepted to consent for the study.

Inclusion Criteria
The study included all consented known diagnosed diabetes participants, age ≥18 years, who signed the informed consent 
form.

Exclusion Criteria
Diabetes patients on lipid-lowering drugs. Patients with psychiatric conditions or conditions that can deter them from 
participating in the study.
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Sample Size Estimation
Daniel’s formula (2009) was used to determine the Sample size.

Where,
n = Minimum sample size
Zα = Z-statistic at α=1.96; 95% level of confidence
Zβ = Z-statistic at β = 0.84
P = Prevalence of characteristic being estimated
d = Margin error, set at 0.05
The sample size of prevalence of dyslipidemia in Diabetes patients was calculated using the estimated proportion based 

on the estimated prevalence of dyslipidemia, which 86.1% in a study done among Diabetes Patients in Turbo Sub-County.9

From the above the sample size was 375 participants.
The sample size for determining the patterns of dyslipidemia among diabetes patients was calculated using the results 

of a study done in a rural population in South-Western Uganda, which showed that high TC was 6.0%.12

From above, our sample size was 177 participants.
The sample size for factors associated with dyslipidemia among diabetes patients was calculated using the formula for 

double proportion by (Fleiss).

And,

Where;
Z1 is Z value at 95% level of significance = 1.96,
Z2 is Z value at 80% power = 0.84,
P1 is proportion with blood transfusion among co-infected
P2 is proportion with blood transfusion among the non-co-infected
In a cross-sectional study done in Ethiopia on associated factors of dyslipidemia among diabetes by (Bekele et al, 2017):
P1 is proportion of dyslipidemia among <30 years = 21.9%
P2 is proportion of dyslipidemia among >30 years = 43.8%

Considering the calculated sample sizes for the above calculations, the biggest sample size to consider was 375.
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Data Collection Procedure and Recruitment
Diabetes patients attending the diabetic outpatient clinic at HRRH were first educated and counselled about the study. 
They were then screened for eligibility based on pre-defined inclusion and exclusion criteria. Patients who met the 
criteria and agreed to participate were provided written informed consent, approved by the Kampala International 
University Research Ethics Committee (KIU-REC 2022–145).

The data collection process was carried out by the principal investigator, assisted by two trained nurses. A structured 
and pre-tested questionnaire was administered to gather comprehensive information, including socio-demographic 
details, medical history, lifestyle behaviours, and relevant clinical data.

Blood samples (5 mL) were drawn from participants by a certified medical laboratory technologist, using sterile 
techniques in compliance with standard operating procedures. The lipid profile, including total cholesterol (TC), 
triglycerides (TG), HDL-C, and LDL-C levels, was measured using the A25 Biosystems clinical chemistry analyzer. 
LDL-C levels were calculated using the Friedewald formula from the available lipid data.4

For glucose measurement, a One Touch glucose meter was used. The investigator ensured the glucometer was 
properly calibrated and tested a drop of blood collected from a finger prick using a sterile lancet. Measurements were 
taken immediately to ensure accuracy.

Measurement of Study Variables
Dependent Variable
Dyslipidemia was considered as lipid profile that consists of the following abnormalities either singly or in combination. 
These include TC ≥200 mg/dL (>5.3mmol/L), TG levels ≥150 mg/dL (>1.7mmol/L), HDL-C <40 mg/dL (<1mmol/L), 
and LDL-C ≥100 mg/dL (>3.4mmol/L).13

Independent Variables
Non Modifiable Factors 
Age: Completed years from date of birth to data collection date.
Sex: Binary variable as male or female.

Behavioral Factors 
Smoking: it was calculated using packs per year.
Physical exercise (WHO physical activity assessment),14

Alcohol: most of the patients were using local alcohol. Therefore, yes or no of current alcohol use were recorded.

Medical Factors 
Duration of DM: Completed years from date of diagnosis with DM to data collection was considered.
Duration of diabetic therapy: Completed years from date of start of DM regimen to data collection was considered.
Type of diabetic therapy: current DM regimen at the time of data collection.
Fasting blood glucose (FBG) ≥7.0mmol/l. Fasting is defined as no caloric intake for at last eight hour.
BMI: The equation for calculating the body mass index (BMI) was as follows: Body mass index = Weight (kilogram) ÷ 
Height2 (meter2).
Hypertension: History of diagnosis with hypertension was recorded as binary variable; yes and no.
HIV: History of HIV as yes and no were recorded.
Drug adherence was recorded using Morisky Medication Adherence Scale (MMAS-8) which has 8 questions, each response 
in the scale measures a specific medication-taking behaviour. Responses were recorded as yes/no for each item with 
a dichotomous response and for the last item, it was a 5 -point likert scale. The Alpha reliability of the scale was 0.83.15,16

CHD: Rose Angina Questionnaire (RAQ) was administered.17
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Quality Control Measures
Comprehensive quality control measures were implemented to maintain data validity and reliability, such as pre-testing 
equipment, daily data review, and regular calibration of devices. The inclusion and exclusion criteria were strictly 
followed. The same questionnaire was administered to all participants, and the research team double-checked all 
questionnaires daily to ensure completeness. The principal investigator approved and stored completed questionnaires 
securely in lockable safes, while data were entered into password-protected computers.

Data Management Measurements
Data were entered using EPI Data Version 7 and exported to STATA 17 for analysis. Exploratory analysis addressed missing 
values, error independence, multi-collinearity, and normality. The proportion of diabetes patients with dyslipidemia was 
calculated as a percentage of the total study population, with a 95% confidence interval (CI). Dyslipidemia patterns were 
categorized by lipid abnormalities and summarized in tables using frequencies and percentages. Logistic regression was used 
to identify factors associated with dyslipidemia. Variables from bivariate analysis (p < 0.2 or ORs ≥2 or ≤0.5) were included 
in a multivariable model, and factors were considered significant at p < 0.05 in the multivariate analysis.

Results of the Study
Socio-Demographic and Behavioral Characteristics of Participants (N = 375)
Of the 375 participants enrolled, the majority were females 68.5% (n = 257) and were aged 40–60 years, 63.2% (n = 237) 
with mean age of 52.9 (SD = 11.7) years. The majority had attained primary education, 52.8% (n = 198), resided in 
Hoima city, 54.1% (n = 203). The rest of socio-demographic and behavioral characteristics are shown in Table 1.

Table 1 Socio-Demographic and Behavioral Characteristics of 
Participants (N = 375)

Characteristics n(%)

Gender Male 118 (31.5)

Female 257 (68.5)

Age (years) 

M = 52.9 (SD =11.7)

<40 years 43 (11.5)

40–60 years 237 (63.2)

>60 years 95 (25.3)

Education level None 56 (14.9)

Primary 198 (52.8)

≥Secondary 121 (32.3)

Residence Hoima city 203 (54.1)

Others 172 (45.9)

Religion Catholic 171 (45.6)

Protestant 139 (37.1)

Moslem 40 (10.7)

Other 25 (6.7)

(Continued)

International Journal of General Medicine 2025:18                                                                             https://doi.org/10.2147/IJGM.S494941                                                                                                                                                                                                                                                                                                                                                                                                      77

Hirsi et al

Powered by TCPDF (www.tcpdf.org)



Medical and Clinical Characteristics of Participants (N = 375)
As shown in the table, of the 375 participants enrolled, the majority had normal BMI, 53.9% (n = 202), had history of 
HTN, 52.0% (n = 195), had elevated blood pressure [SBP, 87.5% (n = 328); DBP, 81.3% (n = 305)] and had low 
adherence to DM treatment, 77.3% (n = 290) and were on oral treatment, 75.2% (n = 282). Also, the majority were 
diagnosed with abnormal FBS, 92.8% (n = 348), as shown in Table 2. The remaining medical and clinical characteristics 
are in Table 2.

Table 1 (Continued). 

Characteristics n(%)

Occupation Unemployed 103 (27.5)

Civil servant 39 (10.4)

Business 215 (57.3)

Other 18 (4.8)

Marital status Single 35 (9.3)

Married 269 (71.7)

divorced/separated 71 (18.9)

Widowed 34 (9.1)

Alcohol use No 320 (85.3)

Low risk 30 (8.0)

Hazardous/harmful 14 (3.7)

Dependence 11 (2.9)

Smoking No 363 (96.8)

Yes 12 (3.2)

Physical Exercise of ≥ 30 minutes/week Yes 308 (82.1)

No 67 (17.9)

Abbreviation: M, mean.

Table 2 Medical and Clinical Characteristics of 
Participants (N = 375)

Characteristics n (%)

BMI (Kg/m2) Normal 202 (53.9)

Overweight 134 (35.7)

Obese 39 (10.4)

CHD Negative 224 (59.7)

Positive 151 (40.3)

HTN No 180 (48.0)

Yes 195 (52.0)

(Continued)
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Patterns of Dyslipidemia at Hoima Regional Referral Hospital (N = 375)
Of the 375 patients, the majority had abnormal TC, 69.3% (n = 260) and presented with two diagnoses of lipid profiles, 
49.3% (n = 185). Also, more than half of the patients presented with abnormal LDL, 53.1% (n = 199) and abnormal 
HDL, 57.9% (n = 57.9%). The remaining patterns of dyslipidemia are shown in Table 3.
The overall prevalence of dyslipidemia among patients with DM was 86.4% (n = 324) [95% CI: 82.5–89.5%).

Table 2 (Continued). 

Characteristics n (%)

HIV status Negative 351 (93.6)

Positive 24 (6.4)

Elevated SBP No 47 (12.5)

Yes 328 (87.5)

Elevated DBP No 70 (18.7)

Yes 305 (81.3)

Adherence to DM treatment High 29 (7.8)

Moderate 56 (14.9)

Low 290 (77.3)

Mode of treatment for DM Oral 282 (75.2)

Insulin 67 (17.9)

Both 26 (6.9)

Duration of DM treat (years) <2 15 (4.0)

2–5 56 (14.9)

6–10 30 (8.0)

>10 274 (73.1)

FBS (mmol/l) Normal 27 (7.2)

Abnormal 348 (92.8)

Abbreviations: BMI, Body Mass Index; CHD, Coronary Heart 
Disease; HTN, Hypertension; HIV, Human Immunodeficiency Virus; 
SBP, Systolic Blood Pressure; DBP, Diastolic Blood Pressure; DM, 
Diabetes Mellitus; FBS, Fasting Blood Sugar.

Table 3 Patterns of Dyslipidemia at 
Hoima Regional Referral Hospital 
(N = 375)

Patterns n (%)

Combination None 51 (13.6)

One 65 (17.3)

Two 185 (49.3)

Three 66 (17.6)

All 8 (2.1)

(Continued)
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Bivariate Analysis Results of the Factors Associated with Dyslipidemia at HRRH 
(N=375)
The bivariate analysis identified several factors significantly associated with dyslipidemia, including marital status (with 
divorced/separated/widowed individuals having a lower risk), BMI (higher BMI being strongly associated), and the 
presence of coronary heart disease. Gender, age, education level, alcohol use, and hypertension showed no significant 
association, while marital status, BMI, and CHD had notable impacts on dyslipidemia prevalence as showing Table 4.

Table 3 (Continued). 

Patterns n (%)

TC Normal 115(30.7)

Abnormal 260(69.3)

TG Normal 224(59.7)

Abnormal 151(40.3)

HDL Normal 158(42.1)

Abnormal 217(57.9)

LDL Normal 176(46.9)

Abnormal 199(53.1)

Abbreviations: TC, Total Cholesterol; TG, 
Triglyceride; HDL, High Density Lipoprotein; 
LDL, Low Density Lipoprotein.

Table 4 Bivariate Analysis Results of the Factors Associated with Dyslipidemia at HRRH (N=375)

Variables Dyslipidemia COR (95% CI) p

Yes No

Gender Male 98 (30.2) 20 (39.2) 1

Female 226 (69.8) 31 (60.8) 1.5(0.81–2.74) 0.202

Age (M=45.6, SD=11.7) <40 years 36 (11.1) 7 (13.7) 1

40–60 years 201 (62.0) 36 (70.6) 1.1(0.44 −2.63 0.855

>60 years 87 (26.9) 8 (15.7) 2.1(0.71–6.27) 0.177

Education None 50 (15.4) 6 (11.8) 1

Primary 166 (51.2) 32 (62.7) 0.6(0.23–29.46) 0.317

Secondary 108 (33.3) 13 (25.5) 1.0(0.36–0.79) 0.995

Residence Hoima 177 (54.6) 26 (51.0) 1

Other 147 (45.4) 25 (49.0) 0.9(0.48–1.56) 0.627

Religion Catholic 149 (46.0) 22 (43.1) 1

Protestant 115 (35.5) 24 (47.1) 0.7(0.38–1.33) 0.280

Moslem 36 (11.1) 4 (7.8) 1.3(0.43–4.10) 0.621

Other 24 (7.4) 1 (2.0) 3.5(0.46–27.52) 0.226

(Continued)
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Table 4 (Continued). 

Variables Dyslipidemia COR (95% CI) p

Yes No

Occupation Unemployed 93 (28.7) 10 (19.6) 1

Civil servant 36 (11.1) 3 (5.9) 1.3(0.34–4.96) 0.711

Business 179 (55.2) 36 (70.6) 0.59.025–1.13) 0.099

Other 16 (4.9) 2 (3.9) 0.9(0.17–4.30) 0.854

Marital status Married 237 (73.1) 32 (62.7) 1

Single 32 (9.9) 3 (5.9) 1.4(0.42–4.98) 0.564

Divorced/separated/widowed 55 (17.0) 16 (31.4) 0.46(0.24–0.91) 0.024

Alcohol use No 276 (85.2) 44 (86.3) 1

Low risk 27 (8.3) 3 (5.9) 1.4(0.42–4.93) 0.567

Hazardous/harmful 11 (3.4) 3 (5.9) 0.6(0.16–2.18) 0.424

Dependence 10 (3.1) 1 (2.0) 1.6(0.20–12.76) 0.660

Smoking No 315 (97.2) 48 (94.1) 1

Yes 9 (2.8) 3 (5.9) 0.5(0.12–1.75) 0.253

Exercise Yes 265 (81.8) 43 (84.3) 1

No 59 (18.2) 8 (15.7) 1.2(0.53–2.68) 0.662

BMI Normal 151 (46.6) 51 (100.0) <0.001

Overweight 134 (41.4) 0 (0.0) –

Obese 39 (12.0) 0 (0.0) –

CHD Negative 181 (55.9) 43 (84.3) 1

Positive 143 (44.1) 8 (15.7) 4.2(1.94–9.32) <0.001

HTN No 150 (46.3) 30(58.8) 1

Yes 174 (53.7) 21 (41.2) 1.7(0.95–3.05) 0.076

HIV Negative 303 (93.5) 48 (94.1) 1

Positive 21 (6.5) 3 (5.9) 1.2(0.34–4.14) 0.871

Elevated SBP No 39(83.0) 8(17.0) 1

Yes 285(86.9) 43(13.1) 1.4(0.60–3.10) 0.466

Elevated DBP No 56(80.0) 14(20.0) 1

Yes 268(87.9) 37(12.1) 1.8(0.92–3.57) 0.087

Adherence High 24 (7.4) 5 (9.8) 1

Moderate 50 (15.4) 6 (11.8) 1.8(0.92–3.57) 0.163

Low 250 (77.2) 40 (78.4) 1.8(0.40–7.75) 0.457

(Continued)
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Multivariate Analysis Results of the Factors Associated with Dyslipidemia (N=375)
Results in Table 5 indicate that in the multivariate model, female patients (AOR = 2.2, 95% CI: 1.02–4.86, p < 0.05) 
diagnosed with CHD (AOR = 4.1, 95% CI: 1.51–11.07, p < 0.01) were more likely to have dyslipidemia. The rest are in 
Table 5.

Table 4 (Continued). 

Variables Dyslipidemia COR (95% CI) p

Yes No

Mode of treatment Oral 246 (75.9) 36 (70.6) 1

Insulin 54 (16.7) 13 (25.5) 1.7(0.48–6.26) 0.399

Both 24 (7.4) 2 (3.9) 1.3(0.47–3.61) 0.612

Duration of treatment (years) <2 12 (3.7) 3 (5.9) 1

2–5 48 (14.8) 8 (15.7) 1.5(0.34–6.52) 0.589

6–10 28 (8.6) 2 (3.9) 3.5(0.52–23.70) 0.199

>10 236 (72.8) 38 (74.5) 1.5(0.42–5.75) 0.511

FBS Normal 21 (6.5) 6 (11.8) 1

Abnormal 303 (93.5) 45 (88.2) 1.9(0.74–5.02) 0.182

Abbreviations: M, Mean; BMI, Body Mass Index; CHD, Coronary Heart Disease; HTN, Hypertension; HIV, Human Immunodeficiency Virus; 
SBP, Systolic Blood Pressure; DBP, Diastolic Blood Pressure; DM, Diabetes Mellitus; FBS, Fasting Blood Sugar.

Table 5 Multivariate Analysis Results of the Factors Associated with Dyslipidemia 
(N=375)

Variables AOR(95% CI) p

Gender Male 1

Female 2.2(1.02–4.86) 0.045*

Age <40 1

40–60 years 0.4(0.13–1.51) 0.192

>60 years 0.6(0.13–2.78) 0.504

Formal Education None 1

Primary 5.7(0.22–146.88) 0.292

≥Secondary 12.1(0.45–325.12) 0.137

Religion Catholic 1.0

Protestant 0.8(0.36–1.80) 0.595

Moslem 2.6(0.61–10.92) 0.197

Other 4.4(0.41–46.88) 0.222

(Continued)
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Discussion
Patterns of Dyslipidemia Among Adult Patients with Diabetes
This hospital-based cross-sectional study at diabetic outpatient clinic of HRRH showed that the majority of the patients 
presented with abnormal TC and at least two diagnoses of abnormal lipid profiles. Similarly, in a study done from Yemen in 
Mukalla City, more than half of the patients (52.5%) had raised levels of TC.3 Also, in a study done among the Pakistani 
population revealed that most diabetes patients commonly suffered from combined dyslipidemia accounting for 35%.18

Table 5 (Continued). 

Variables AOR(95% CI) p

Occupation Unemployed 1

Civil servant 1.2(0.24–6.56) 0.796

Business 0.3(0.11–5.83) 0.120

Other 0.6(0.09–3.65) 0.556

Marital status Married 1

Single 1.3(0.29–5.90) 0.721

Divorced/separated/widowed 0.2(0.08–2.58) 0.103

History of smoking No 1

Yes 0.7(0.11–4.08) 0.669

CHD Negative 1.0

Positive 4.1(1.51–11.07) 0.006**

Elevated SBP No 1

Yes 2.2(0.96–5.17) 0.062

Elevated DBP No

Yes 2.5(0.98–5.89) 0.052

HTN No 1

Yes 1.4(0.61–3.17) 0.429

Duration on treatment (years) <2 1

2–5 0.5(0.04–6.65) 0.609

6–10 1.9(0.08–46.10) 0.705

>10 0.5(0.05–5.50) 0.593

Adherence High 1

Moderate 5.4(0.91–32.58) 0.064

Low 3.1(0.76–12.85) 0.114

FBS Normal 1

Abnormal 1.1(0.22–5.56) 0.896

Notes: *p<0.05. **p<0.01. 
Abbreviations: CHD, Coronary Heart Disease; HTN, Hypertension; SBP, Systolic Blood Pressure; DBP, Diastolic 
Blood Pressure; FBS, Fasting Blood Sugar.
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A study among diabetes patients who were receiving care from Durame General Hospital found out that abnormality 
of single lipids of raised TC, TG, LDL-C and reduced HDL-C were observed in 23.7%, 40.6%, 43.8% and 41.9%, 
respectively,19 which were comparably lower than in the present study except TG, which was higher than 40.3% in this 
study. Furthermore, in a study carried out at Hi-tech College of medicine and Hospital found 58.3% of diabetes patients 
had raised levels of TG.4 In addition, results from a study among 100 diabetes patients in Bangladesh showed that the 
study participants had raised levels of TC, raised levels LDL-C, raised TG levels but low levels of HDL-C; 28%, 50%, 
44% and 60%, respectively.20 An implication is that there is a lot of disproportionalities in the patterns of dyslipidemia 
even in similar contextual settings.

Diabetes contributes to dyslipidemia through several mechanisms. Increased levels of glucose activate carbohydrate 
responsive element binding protein (ChREBP), which inhibits the expression of Apo A-I, a major component of HDL- 
C.21 Additionally, insulin normally stimulates Apo A-I expression, but in diabetes, insulin resistance or reduced insulin 
levels decrease Apo A-I production, leading to lower HDL-C levels.22 These changes lead to the typical dyslipidemia 
observed in patients with diabetes (increased triglycerides, decreased HDL-C, and increased LDL).22 Poor glycemic 
control further disrupts lipid metabolism by suppressing lipoprotein lipase activity, impairing the clearance of triglycer
ide-rich lipoproteins such as VLDL and chylomicrons, resulting in elevated triglyceride levels (Segundo et al, 2020).

Factors Associated with Dyslipidemia Among Adult Patients with Diabetes
The current study revealed that females were more likely to be diagnosed with dyslipidemia compared to their counter
part males. The finding of this study is in congruence with the results of a study conducted from North Eastern Ethiopia 
that found that being female was 2.6 times more likely to have dyslipidemia.8 Similarly, a study done in Saudi Arabia 
found that females who had diabetes had significantly higher level of cholesterol than their male counterparts.23 The 
result of this study is also in agreement with the result of a study that showed sex was an independent statistical 
association with dyslipidemia with females being more at risk of having the condition (Segundo et al, 2020). In contrast 
to the present study, study done in Pakistani population found that the prevalence of dyslipidemia was more in male 
patients than female patients which was 97.2% and 87.2%, respectively.18 A cross-sectional study among randomly 
selected patients from the diabetic registry at AL Noor Charity Center in Yemen found no association across sex of and 
occurrence of dyslipidemia.3 These findings imply gender variations in the prevalence of dyslipidemia among patients 
with diabetes mellitus. The association between dyslipidemia and female gender remains controversial, with studies 
yielding different results. However, it is hypothesized that estrogen influences body fat distribution, which may alter 
lipoprotein profiles and contribute to a higher atherogenic risk in females compared to males.24

This study found that overweight or obese patients with diabetes mellitus were significantly associated with 
dyslipidemia. Similarly, this finding corresponds to findings in cross-sectional study conducted from Bangladesh 
where obesity were statistically associated with dyslipidemia.1 Also, a cross-sectional study, which was institution- 
based in Ethiopia showed that being overweight was significantly associated with dyslipidemia and obesity had 
statistically significant association with dyslipidemia.8

In obesity, dyslipidemia results from increased free fatty acid flux to the liver, which leads to raised triglyceride 
synthesis and higher production of very low-density lipoproteins (VLDL).1 Also, lipolysis of triglyceride-rich lipopro
teins is impaired due to reduced activity of lipoprotein lipase (LPL) which further exacerbates hypertriglyceridemia.25 

This process also contributes to decreased levels of high-density lipoprotein cholesterol (HDL-C) and the formation of 
atherogenic low-density lipoprotein (LDL), increasing cardiovascular risk.26

This present study found that patients with CHD were 8 time more likely to have dyslipidemia compared to patients 
who were not having dyslipidemia. This finding is comparable to a study, which was done among patients suffering from 
diabetes in Cantabria at bivariate analysis but not at multivariate analysis.27 Findings imply that even with varying 
prevalence of overweight or obesity, they remain predictors of dyslipidemia among patients with diabetes mellitus 
irrespective of other factors. Hyperlipidemia is linked to CHD even before atherosclerosis occurs,28 studies show that 
dyslipidemia triggers oxidative stress and inflammatory cardiac fibrosis, reduces autophagy and microvascular density, 
and causes disruption of the mitochondrial function of cardiomyocytes, leading to myocardial damage and electrophy
siological changes.28
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Conclusions
Adult patients with diabetes at diabetic outpatient clinic of HRRH mostly present with abnormal TC and presented with 
two diagnoses of abnormal lipid profiles.

Being overweight or obese, female, and diagnosed with CHD were predictive of higher likelihood of dyslipidemia 
among adults with diabetes attending diabetic OPD clinic at HRRH.
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