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Abstract
Background: A large number of deaths worldwide are attributed to non-communicable diseases (NCDs). Diabetes, an important NCD, 

contributes to this large mortality mainly through cardiovascular complications. Cardiovascular disease in diabetes is caused by multiple co-morbid 
conditions; key of which is dyslipidemia.

Objectives: This study aimed to determine prevalence of dyslipidemia and  its associated factors among patients with type 2 diabetes mellitus 
attending Chronic Disease Management clinics (CDM) in Turbo sub-county, Kenya.

Methodology: This was a cross sectional study conducted between 2015 and 2016 at Huruma County hospital and Turbo health centre CDM 
clinics. Data was collected from 208 randomly selected fasting participants using: structured questionnaires; laboratory investigations (lipid profile 
and fasting blood sugar); and health records. Data was analyzed using SAS 9.2. All variables at p ≤ 0.2 level of significance in the univariate analysis 
were included in the multivariate model. Using backward elimination criteria, variables that had a p value of <0.05 were retained.

Results: A total of 179 out of 208 (86.1%) patients had dyslipidemia. Employment status [OR 3.1; (95% CI 1.3-7.5); p=0.01], BMI [OR 2.7; 
(95% CI 1.3-5.9); p=0.0007], FBS [OR 3.4; (95% CI 1.6-7.1); p=0.001] and physical activity [OR 4.8; (95% CI 1.1-21.2); p=0.04] were significantly 
associated with dyslipidemia. Surprisingly, age and being hypertensive were not associated with occurrence of dyslipidemia although the condition 
was more prevalent in elderly patients and those with elevated blood pressure. 

Conclusion: There is a high prevalence of dyslipidemia amongst patients with T2DM in the two CDM clinics studied. Employment status, BMI, 
FBS and physical activity are important factors associated with dyslipidemia in these patients.There is need to prioritize research driven control and 
management of dyslipidemia, diabetes and related CVD risk factors plus more vigorous patient education on importance of physical activity. This 
should be done at both the national level and county level with government and society playing the role.Given the failure to show any association of 
dyslipidemia with historical CVD risk factors such as age and blood pressure, it is imperative that screening for lipids be done in all diabetes patients 
routinely. 
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Introduction
A large number of deaths worldwide are attributed to non-

communicable diseases (NCDs) [1]. Diabetes, an important NCD, 
contributes to this large mortality mainly through cardiovascular 
complications [2, 3]. Type 2 diabetes mellitus (T2DM) is the most 
common form of diabetes and makes up about 90% of global 
diabetes cases, with the other 10% due primarily to type 1 diabetes 
mellitus and gestational diabetes. The burden of diabetes in the 
world is estimated to be 9% among adults aged 18 years and 

above [4]. A healthy diet, regular physical activity, maintaining 
normal body weight and avoiding tobacco use can prevent or 
delay the onset of type 2 diabetes [5]. Cardiovascular disease 
in Diabetes is caused by multiple co-morbid conditions; key of 
which is Dyslipidemia. Other cardiovascular diseases that include 
coronary heart diseases, stroke, and peripheral vascular diseases 
account for the majority of deaths in diabetic patients [6]. It is 
noted that most people with diabetes do not die of causes uniquely 
related to diabetes, but to cardiovascular complications that are 
caused by risk factors including Dyslipidemia. Dyslipidemia 
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is defined as an abnormal lipid profile characterized by high 
total cholesterol (TC), high low-density lipoprotein cholesterol 
(LDL-C), low high-density lipoprotein cholesterol (HDL-C) and 
high triglycerides (TG). For diabetic patients the targets are: LDL 
<100mg/dl (2.6mmol/l), HDL > 40mg/dl (1.02mmol/l) and TG 
<150mg/dl (1.7mmol/l) [7].

Coronary artery disease, especially myocardial infarction 
(MI) is also among the leading causes of morbidity and mortality 
worldwide [8]. The World Health Organization estimated that 
Dyslipidemia is associated with more than half of the global 
cases of ischaemic heart disease and more than 4 million 
deaths annually [9]. Dyslipidemia has emerged as an important 
cardiovascular risk factor in sub-Saharan Africa. Research shows 
that high cholesterol level (≥3.8 mmol/l) accounted for 59% 
of ischemic heart disease and 29% of ischemic stroke burden 
in adults age 30 and over. Dyslipidemia, especially elevated 
cholesterol has been shown to vary across regions in sub-Saharan 
Africa [10]. According to Kenya STEPWise Survey for NCDs Risk 
Factors 2015 report [11], mortality attributed to CVD in Kenya 
is reported to be 6.1% to 8%. The latest Kenya STEPWise Survey 
for NCDs Risk Factors (2015) report, estimated the prevalence 
of elevated TC to be 1.5% of Kenya’s population while low HDL 
levels were 50% and 60% for males and females respectively. 
Despite this, Dyslipidemia levels among T2DM patients attending 
primary care centers in Kenya are still unclear. A previous hospital 
based study found a 70% prevalence of elevated levels of TC and 
TG requiring therapeutic intervention amongst T2DM patients 
with no obvious chronic complications [12]. A recently concluded 
study in Tanzania indicates a prevalence of 83% amongst T2DM 
patients with BMI reported to be an important predictor [13]. 
To date diabetes management in primary setting has focused 
on glycemic control at the detriment of holistic management of 
all CVD risk factors in these patients. Additionally, there is a gap 
in data on prevalence of Dyslipidemia among T2DM patients in 
primary care settings in the country. Identification of predictors 
of Dyslipidemia in T2DM would be an important first step in 
designing a locally appropriate way to address the CVD risk factor.

We set out to determine the prevalence of Dyslipidemia and 
describe the associated factors among type 2 diabetes patients 
attending Chronic Disease Management clinics in Turbo sub-
county, Kenya.

Methods
Study design and setting

This was a cross sectional study conducted at Turbo health 
center and Huruma county hospital CDM clinics in Turbo sub-
county which is one of the six sub-counties in Uasin Gishu County. 
Turbo health center is located 34 km north-west of Eldoret town 
along the Eldoret-Webuye road and serves the rural population 
of Turbo sub-county. It currently serves diabetes patients in its 
Comprehensive Care Center (CCC). Huruma County hospital is 
6.5km north-north-west of Eldoret town along Eldoret-Kitale 
road and serves the urban population. These are public facilities 
managed by Ministry of Health with same AMPATH support for 
its CCC; to offer both HIV and diabetes care. They are among 

the earliest in the country to be supported by AMPATH on MOH 
partnership organization for HIV care and later diabetes and 
hypertension care in level 3.

Recruitment of participants

The study population was adult diabetes patients attending 
the CDM clinics. Inclusion criteria were adults over 35 years 
of age who had confirmed diabetes. Exclusion criterion was all 
patients diagnosed with diabetes mellitus before the age of 35. 
Patients attending the two CDM clinics and met inclusion criteria 
were approached for recruitment. 

Data collection

Data was collected from September 2015 to December 2015 
at the two CDM clinics.

Data collected from all participants who met the inclusion 
criteria included socio-demographic; age, sex, level of education, 
occupation/employment status, monthly income and residence. 
Clinical data collected include blood pressure (BP), fasting blood 
sugar (FBS) weight and height which were measured using 
Omron M2 intelligence automatic blood pressure monitor, accu-
chekperfoma, seca weighing scale and height stature meter 2M 
respectively. 

Other clinical data recorded were duration since DM diagnosis, 
personal and family history of cardiac disease. Behavioral/
practice data included physical activity levels, sedentary behavior; 
determined using GPAQ self-administered questionnaire level i.e. 
Metabolic Equivalent Minutes per week (METmis/week). Clinic 
attendance, alcohol consumption, cigarette smoking, adherence 
to medication and dietary advice were also collected.

Laboratory investigations were done at Moi Teaching and 
Referral Hospital (MTRH) to determine fasting lipid profile using 
COBAS Integra 400plus. All participants were given a unique code 
number alongside their questionnaire for easy identification and 
tracking on the clinical and laboratory results. Data was entered 
into a Microsoft Excel database. Data cleaning was done at the 
end of data collection analysis.

Statistical analyses

• Dependent variable: was Dyslipidemia which was defined as; 
Total cholesterol >5.2mmol/dl (200mg/dl), and or increased 
LDL cholesterol >2.6mmol/L (130mg/dl), and or decreased 
HDL cholesterol <0.9 mmol/l (35mg/dl) and or triglycerides 
>1.7mmol/l (150mg/dl) [6].

• Independent variables: were age, sex, level of education, 
employment status, monthly income, marital status, residence, BP, 
FBS, BMI, physical activity (METmins/week), sedentary behavior, 
clinic attendance, alcohol consumption, cigarette smoking, family 
and personal cardiac history.

Analyses were done using SAS 9.2. Descriptive statistics 
were done to describe distribution of Dyslipidemia against all 
variables. Univariate analysis was done to assess for association 
with Dyslipidemia, and factors found to be associated by the way 
of p ≤ 0.2 were subjected to multivariate analysis. Using backward 
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elimination criteria, those variables that attained p<0.05 on the 
multivariate logistic regression were considered statistically 
significant.

Comparisons of occurrence of Dyslipidemia were done 
between males and females.

Results
Participants’ characteristics

Socio-demographic and economic characteristics:

The mean age of the participants was 58.4years (sd =11.4) 
The majority (64%) were female, had attained primary level 
education or below (62%) , were of low social-economic status as 
66% earned a monthly income of Kshs <15,000 (66%) and lived 
in rural areas (71%) (Table 1).

Table 1:  Socio-demographic and economic characteristics of T2DM 
patients in Turbo Sub-County 

Participant 
Characteristics

Unit (s) No. (%) N=208

Age group

35-49 40 (19)

50-64 106 (51)

65+ 62 (30)

Gender
Male 75 (36)

Female 133 (64)

Level of Education

Non e 34 (16)

Primary 95 (46)

Secondary 62 (30)

College & University 17 (8)

Occupation

Unemployed 37 (18)

Business person 56 (27)

Farmer 79 (38)

Employed 23 (11)

Retired 13 (6)

Monthly Income 
(Kshs)

≤15,000 138 (66)

>15,001 70 (34)

Marital status

Single 17 (8)

Married 157 (75)

Previously married 34 (17)

Residence
Urban 60 (29)

Rural 148 (71)

Clinical characteristics: 

Prevalence of Dyslipidemia and other CVD risk factors: 
Among all participants, majority (86%) had Dyslipidemia, (61%) 
had been diagnosed with diabetes mellitus within the past 5 
years, had hypertension (67%). Overweight and obesity was 
noted in 65%; while fasting blood sugar was suboptimal (FBS 
above the recommended 7.0mmol/L) in 75% of them. Despite the 
significant history of cardiac disease in 51% of the participants, 
and high rates of multiple CVD risk factors in the study, 63% 
reported only fair or poor medications’ adherence (Table 2a).

Behaviour and practices: Majority (99%) of the participants 
reported having received dietary advice on the management of 
their illness. However, 38% did not always adhere to the dietary 
advice they had received. Fortunately, only a minority consumed 
alcohol (10%) or smoked tobacco (9%). Additionally, 77% 
achieved physical activity levels (≥600 Met mins/week) albeit, 
over half of the participants also spent more than 3 hours on 
sedentary behavior. Almost half  (46%) had an adherence index 
of 5, which implies that patients only reported one or more but 
not all of the following: always strictly takes  medication, takes 
the right amount of medicine, takes medication as prescribed by 
the doctor, visits his doctor as scheduled and follows his doctor’s 
or nurse’s advice (Table 2b).

Univariate analyses of factors associated with 
Dyslipidemia :

On univariate analysis, sex, employment status, marital status, 
level of education, BMI, BP, FBS, physical activity and adherence 
to medication were significantly associated with Dyslipidemia 
(attained a p ≤ 0.2) (Table 3). 

Multivariate analyses of factors associated with 
Dyslipidemia:

Multivariate logistic regression was performed for variables 
that attained p≤0.2 on univariate section. Employment status 
[OR 3.1; (95% CI 1.3-7.5); p=0.01], BMI [OR 2.7; (95% CI 1.3-
5.9); p=0.0007], FBS [OR 3.4; (95% CI 1.6-7.1); p=0.001] and 
physical activity [OR 4.8; (95% CI 1.1-21.2); p=0.04] remained 
significantly associated with Dyslipidemia (Table 4).

Discussions
This study found out 86% of the patients with diabetes in 

the primary care setting had dyslipidemia. This was similar to 
findings in India where 86% and 89% dyslipidemia prevalence 
were reported [14, 15]. The current study prevalence was lower 
than findings in Tanzania 95% [16] and Pakistan 94% [17] 
but higher compared to those done in Nigeria 74% [18]. This 
difference may be due to the variation in cut-offs for dyslipidemia 
in these different studies. And difference in stage of urbanization 
in the various settings. [19]. A third of participants had insufficient 
amount of physical activity which is similar to previous findings 
[20]. Dyslipidemia was more prevalent in females than in males 
which is  consistent with a study in the Middle East that found 
females to be more dyslipidemic [21]. Despite short period since 
diagnosis of diabetes, majority had dyslipidemia and multiple 
CVD risk. This finding was similar to previous study that found 
that T2DM patients compared with non-diabetic people have 
increased cardiovascular risk [22]. Part of this is associated 
with a higher prevalence of other cardiovascular risk factors like 
obesity and hypertension [23].

Employment status, BMI, fasting, FBS and insufficient 
physical activity (MET mins/week<600) were important factors 
associated with occurrence of dyslipidemia. Working was found 
to be significantly associated with dyslipidemia. This is in 
concordance with a previous study that found dyslipidemia to be 
associated with occupation [24] which may have been from lack 
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Table 2a: Clinical characteristics: Prevalence of dyslipidemia and other CVD risk factors among T2DM patients in Turbo Sub-County

Participant Characteristics Unit (s) No. (%) N=208 Male
N=75 (36%)

Female
N=133 (64%) P value

Dyslipidemia
Present 179 (86) 60 (33) 119 (67)

0.05*
Absent 29 (14) 15 (52) 34 (48)

Blood pressure║
Normal 68 (33) 23 (34) 45 (66)

0.64
Elevated 140 (67) 52 (37) 88 (63)

BMI category

Underweight 3 (1) 1 (33) 2 (67)

0.39
Normal weight 70 (34) 30 (43) 40 (57)

Overweight 81 (39) 29 (36) 52 (64)

Obese 54 (26) 15 (28) 39 (72)

Fasting Blood Sugar
<7mmol/L 51 (25) 22 (43) 29 (57)

0.22
≥7mmo/L 157 (75) 53 (34) 104 (66)

Family history of cardiac disease
Present 81 (39) 35 (43) 46 (57)

0.09
Absent 127 (61) 40 (32) 87 (68)

Personal history of cardiac disease
Present 106 (51) 37 (35) 69 (65)

Absent 102 (49) 38 (37) 64 (63)

Duration since DM diagnosis

1-4 years 127 (61) 47 (37) 80 (63)

0.925-9 years 42 (20) 15 (36) 27 (64)

10+  years 39 (19) 13 (33) 26 (67)
||Normal refers to “systolic <140mmHG & Diastolic <90 mmHg) &not on anti-hypertensive medication” while Elevated refers to Systolic ≥140mmHG 
or Diastolic ≥90mmHg or on anti-hypertensive’s
*significance as p<0.05

Table 2b: Behavior and practices of T2DM patients in Turbo Sub-County

Participant Characteristics Unit (s) No. (%) N=208

Received dietary management advice
Yes 207 (99)

No 1 (1)

Adhere to dietary advice
Always 130 (62)

Not always 78 (38)

Alcohol consumption

No 188 (90)

Did but stopped 17 (8)

Yes 3 (2)

Smoke(d) tobacco

No 190 (91)

Did but stopped 14 (7)

Yes 4  (2)

Received physical activity advice Yes 208 (100)

Physical activity (MET mins/week)
≥ 600 160 (77)

<600 48 (23)

Sedentary behaviour
≥3 hours/day sitting/reclining 112 (54)

<3 hours/day sitting/reclining 96 (46)

Level of adherence to medication Always 77 (37)

Adherence index║
4.0-5.0 95 (46)

1.0-3.0 113 (54)

Clinic Attendance Always 146 (70)
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║an adherence index of 5 refers to a patient who always strictly takes his medication, takes the right amount of medicine, takes medication as 
prescribed by the doctor, visits his doctor as scheduled and follows his doctor’s or nurse’s advice. A lower adherence index refers to one or more 
(but not all) of the above 5 combinations

Table 3: Univariate analyses of factors associated with dyslipidemia among T2DM patients in Turbo Sub-County

Variables Participant Characteristics No. (%) N=208 Dyslipidemia¥

N=179 (86)
N(%)

COR (CI) P values

Socio-demographic and economic

Age group  35-49  40 (19) 33 (83) Ref 0.8

 50-64 106 (51) 92 (86) 1.3 (0.5-3.7)

 65+ 62 (30) 54 (87) 1.4 (0.5-4.3)

Gender Male 75 (36) 60 (80) Ref 0.05

Female 133 (64) 119 (89) 2.1 (1.0-4.7)

Level of Education Primary and below 129 (62) 115 (89) Ref 0.2

Secondary and above 79 (3811) 64 (81) 0.5 (0.2-1.1)

Employment status 
**

Working 159 (76) 140 (89) 2.2 (0.9-5.0) 0.06

Not working 50 (24) 39 (78) Ref

Monthly Income in 
Kshs

≤15,000 138 (66) 118 (86) 0.8 (0.4-2.0) 0.7

>15,001 70 (34) 61 (87) Ref

Marital status Single 17 (8) 14 (82) Ref 0.1

Married 157 (75) 132 (84) 1.1 (0.3-4.2)

Previously married 34 (17) 33 (97) 7.1 (0.7-73.9)

Residence Urban 60 (29) 53 (88) 1.3 (0.5-3.3) 0.5

Rural 148 (71) 126 (85) Ref

Clinical

DM Duration 1-4 years 127 (61) 111 (87) Ref 0.6

5-9 years 42 (20) 34 (81) 0.6 (0.2-1.7)

10+ years 39 (19) 34 (87) 1.6 (0.5-5.3)

Blood pressure Normal BP 68 (33) 59 (86) Ref 0.06

Elevated BP 140 (67) 120 (86) 0.9 (0.4-2.0)

BMI*** Underweight Normal 83 (38) 60 (82) Ref 0.003

Overweight & Obese 135 (65) 119 (88) 1.4 (2.5-5.0)

Fasting blood sugar <7 mmol/L 51 (25) 41 (80) Ref 0.2

≥7mmol/L 157 (75) 138 (88) 3.3 (0.7-10.0)

Family history of 
cardiac disease

Present 81 (39) 71 (88) 1.2 (0.5-2.8) 0.6

Absent 127 (61) 108 (85) Ref

Personal Cardiac 
history

Present 106 (51) 91 (86) 0.9 (0.4-2.1) 0.9

Absent 102 (49) 88 (86) Ref

Behavior and practices

Adhered to dietary 
advice

Not always 78 (38) 66 (85) 1.2 (0.5-2.7) 0.6

Always 130 (62) 113 (87) Ref

Alcohol consumption None 188 (90) 160 (85) Ref 0.5

Yes 3 (2) 3 (100) -

Did but stopped 17 (8) 16 (94) 2.8 (0.4-21.9)
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Smoke tobacco No 190 (91) 162 (85) Ref 0.5

Yes but stopped 14 (7) 13 (93) 2.2 (0.3-17.9)

Yes 4  (2) 4 (100) -

Sedentary behavior 
(sitting)

≥3 hours/day 112 (54) 101 (90) 2.1 (0.9-4.7) 0.06

<3 hours/day 96 (46) 78 (81) Ref

Physical activity (met 
mins/week)

≥ 600 150 (77) 133 (83) Ref 0.03

<600 48 (23) 46 (96) 4.7 (1.1-20.4)

Clinic Attendance Not Always 62 (30) 56 (90) 1.7 (0.7-4.5) 0.21

Always 146 (70) 123 (84) Ref

Medication 
adherence level

Not always 131 (63) 116 (88) 1.7 (0.8-3.8) 0.2

Always 77 (37) 63 (82) Ref

Adherence index║ 4.0-5.0 95 (46) 80 (84) Ref 0.5

1.0-3.0 113 (54) 99 (88) 0.8 (0.3-1.7)

** not working included retired and unemployed, working included Self employed includes Business persons and farmers
***Normal and underweight category includes 3 patients who were underweight and none of them had dyslipidemia
║an adherence index of 5 refers to a patient who always strictly takes his medication, takes the right amount of medicine, takes medication as 
prescribed by the doctor, visits his doctor as scheduled and follows his doctor’s or nurse’s advice. A lower adherence index refers to one or more 
(but not all) of the above 5 combinations

Table 4: Multivariate analyses of factors associated with dyslipidemia among T2DM patients in Turbo Sub-County

Participant 
Characteristics

Dyslipidemia/Total
179/208 (86.1%)

n/N (%)

COR
(CI)

P value AOR
(95% CI)

P value

Socio-demographic & economic

Age group  35-49  33/40 (83) Ref 0.8

 50-64 92/106 (86) 1.3 (0.5-3.7)

 65+ 54/62 (13) 1.4 (0.5-4.3)

Sex Male 60/75 (80) Ref 0.05* Ref 0.11

Female 119/133 (89) 2.1 (1.0-4.7)  1.9 (0.9-4.6)

Level of Education Primary and below 115/129 (89) Ref 0.1

Secondary and above 64/79 (81) 0.5 (0.2-1.1)

Employment status ** Working 140/159 (89) 2.2 (0.9-5.0) 0.06 3.1 (1.3-7.5) 0.01*

Not working 39/50 (78) Ref Ref 

Monthly Income (Kshs) ≤15,000 118/138 (86) 0.8 (0.4-2.0) 0.7

>15,001 61/70(87) Ref 

Marital status Single 14/17 (82) Ref 0.1* Ref 0.2

Married 132/157 (84) 1.1 (0.3-4.2) 1.4 (0.3-5.3)

Previously married 33/34 (97) 7.1 (0.7-73.9) 9.2 (0.8-102.0)

Residence Urban 53/60 (88) 1.3 (0.5-3.3) 0.5

Rural 126/148 (85) Ref 

Clinical

DM Duration 1-4 years 111/127 (87) Ref 0.6

5-9 years 34/42 (81) 0.6 (0.2-1.7)

10+ years 34/39 (87) 1.6 (0.5-5.3)
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Blood pressure Normotensive 59/68 (87) ref 0.06

Hypertensive 120/140 (86) 0.9 (0.4-2.0)

BMI*** N o r m a l 
&Underweight

60/83 (72) Ref 0.003* Ref 0.0007*

Overweight & Obese 119/135 (88) 1.4 (2.5-5.0) 2.7 (1.3-5.9)

Fasting blood sugar <7 mmol/L 41/61 (67) Ref 0.0003* Ref 0.001*

≥7mmol/L 138/157 (88) 3.3 (0.7-10.0) 3.4 (1.6-7.1)

Family history of 
cardiac disease 

Present 71/81 (88) 1.2 (0.5-2.8) 0.6

Absent 108/127 (85) Ref 

Personal history of 
cardiac disease 

Present 91/106 (86) 0.9 (0.4-2.1) 0.9

Absent 88/102 (86) Ref 

Behavioral

Physical activity(met 
mins/week)

≥ 600 133/160 (83) Ref 0.03 Ref 0.04*

<600 46/48 (96) 4.7 (1.1-20.4) 4.8 (1.1-21.2)

Clinic attendance Not always 56/62 (90) 1.7 (0.7-4.5) 0.21

Always 123/146 (84) Ref

Adhere to dietary advice Not always 66/78 (85) 1.2 (0.5-2.7) 0.6

Always 113/130 (87) Ref

Level of adherence to 
medication

Not always 116/131 (89) 1.7 (0.8-3.8) 0.2 1.8 (0.8-4.0 0.1

Always 63/77 (82) Ref Ref

Adherence index║ 4.0-5.0 80/95 (84) Ref 0.5

1.0-3.0 99/113 (88) 0.8 (0.3-1.7)

** not working included retired and unemployed, working included Self employed includes Business persons and farmers
***Normal and underweight category includes 3 patients who were underweight and none of them had dyslipidemia
║an adherence index of 5 refers to a patient who always strictly takes his medication, takes the right amount of medicine, takes medication as prescribed by 
the doctor, visits his doctor as scheduled and follows his doctor’s or nurse’s advice. A lower adherence index refers to one or more (but not all) of the above 
5 combinations
*significance as p<0.05

of physical activity. Previous studies reported that dyslipidemia 
occurrence is more prevalent in subjects whose occupation 
was management/administrative compared to those that doing 
physical/labour [25], although other studies found no significant 
association between occupation and dyslipidemia [26]. These 
differences may have been as a result of confounding factors.

Insufficient physical activity (MET mins/week < 600) 
was significantly associated with dyslipidemia. This concurs 
with previous findings that showed a strong dose-response 
association between exercise intensity and lipids [27]. Physical 
activity of >600METmins/week is associated with cardiovascular 
health benefits [28]. In a previous study, intense physical activity 
was found to be associated with improved lipids [29]. Also 
intervention study findings showed that increase in physical 
exercises has the same effect [30, 31]. Sedentary lifestyle has 
been found to be associated with most cardiovascular risk factors 
[32].

BMI was also significantly associated with dyslipidemia. This 
corroborated with previous study that showed excess weight 
to be associated with increased prevalence of dyslipidemia 
and metabolic syndrome [33, 34]. Obesity is also a well known 
determinant of dyslipidemia [35] suggesting that this could 
add to other existing forces responsible for rising burden of 
cardiovascular risk factors [36].

FBS was also found to be significantly associated with 
dyslipidemia. This was in agreement with previous studies in 
Kuwait [37] in India [38] and in China [39] which found the same 
association. 

Surprisingly, sex, BP and age were not significantly associated 
with dyslipidemia. The association between sex and dyslipidemia 
showed no significance although females were more likely to have 
dyslipidemia compared to males. This was similar to findings in 
Pakistan [21] and Tanzania[16] that did not find any significant 
association. However, this contrasted an Ethiopian study [40] that 
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found a significant association. BP showed lack of significance 
with dyslipidemia but a higher proportion of dyslipidemic 
patients had elevated BP compared to non-dyslipidemic 
patients. This therefore joins other studies that try to explain 
probable existing link between hypertension and abnormal 
lipids [41, 42]. The study also found that there is unsatisfactory 
adherence to medication, and to diet despite dietary education 
but physical activity was generally good. Similar findings of poor 
diet adherence were reported in India [43] but this was lower 
compared to findings in US that found 52% followed a meal plan 
[44]. Regarding physical activity, more than half of T2DM patients 
were noted to attain required physical activity weekly [45].

Conclusions
The study found a high prevalence of dyslipidemia among 

T2DM patients attending CDM clinics in Turbo sub-county. This 
is high earlier on after diagnosis of DM despite good physical 
activity. Occupation, BMI, FBS and insufficient physical activity 
are important predictors of dyslipidemia. The alarming burden 
means that there is need for patient education and practice 
plan on importance of diet observation, clinical attendance, 
physical exercises and weight reduction especially to those in 
occupations that do not involve much physical activity (business 
persons). There is need to prioritize research driven control 
and management of dyslipidemia, diabetes and related CVD risk 
factors. This should be done at both national level and county 
level with government and society playing the role.

Acknowledgements
This research has been supported by the President’s 

Emergency Plan for AIDS Relief (PEPFAR) through USAID under 
the terms of Cooperative Agreement No. AID-623-A-12-0001 
It is made possible through joint support of the United States 
Agency for International Development (USAID). The contents 
of this research are the sole responsibility of AMPATH and do 
not necessarily reflect the views of USAID or the United States 
Government. 

Ethical considerations

Research proposal development was followed by ethical 
approval from Institutional Research and Ethics Committee/ 
Moi university bearing the reference number Ref: 0606. Prior 
to data collection, permission was sought from AMPATH. The PI 
was introduced to the facility in charge by the AMPATH program 
manager officially and to the clinics by the facility in charge. The 
subjects that met the inclusion criteria were given an information 
sheet and detailed consent form which they signed voluntarily 
with assistance from research assistants. The PI had coded the 
questionnaires to assure anonymity of the subjects hence keeping 
every detail confidential before the data were safely stored under 
lock and key. An excel database was created for data entry on a 
password secured computer.

References
1. World Health Organization. (2011). Cardiovascular diseases (CVDs): 

Fact sheet No. 317. 2011; Geneva: World Health Organization.

2. Yusuf S, Reddy S, Ôunpuu S, & Anand S. Global burden of cardiovascular 
diseases part I: general considerations, the epidemiologic 
transition, risk factors, and impact of urbanization. Circulation. 
2001;104(22):2746-2753.

3. Mathers CD, and Loncar D. Projections of global mortality and burden 
of disease from 2002 to 2030. Plos med. 2006;3(11):e442.

4. World Health Organization. Non communicable Diseases Country 
Profiles. 2014(91–93); Genève: WHO Press. 

5. World Health Organization. Noncommunicable Diseases (NCD) 
Country Profiles. 2014. 

6. Fauci AS. Harrison’s principles of internal medicine McGraw-Hill, 
Medical Publishing Division. 2008.

7. NCEP. Third report of the National Cholesterol Education Program 
(NCEP) expert panel on detection, evaluation, and treatment of high 
blood. 2002;106(25):3143-3421.

8. Roberto T, Dodesini AR, and Lepore G. Lipid and Renal disease. J 
Am SocNephrol. 2006;17(4 suppl 2):S145-S147. Doi: 10.1681/
ASN.2005121320

9. World Health Organization. Quantifying selected major risks to health. 
The world health report, 2002;47-97.

10. BeLue R, Okoror TA, Iwelunmor J, Taylor KD, Degboe AN, Agyemang C, 
et. al. An overview of cardiovascular risk factor burden in sub-Saharan 
African countries: a socio-cultural perspective. Globalization and 
health. 2009;5(1):10.

11. Kenya STEPwise Survey for Non Communicable Diseases Risk Factors. 
2015. 

12. Otieno CF, Mwendwa FW, Vaghela V, Ogola EN, & Amayo EO. Lipid 
profile of ambulatory patients with type 2 diabetes mellitus at 
Kenyatta National Hospital, Nairobi. East African medical journal.  
2005;82(12). Doi: 10.4314/eamj.v82i12.9378

13. Nyasatu G. Chamba, Elichilia R Shao, Tolbert Sonda,Isaack A. Lyaruu. 
Lipid Profile of Type 2 Diabetic Patients at a Tertiary Hospital in 
Tanzania: Cross Sectional Study. J EndocrinolDiab. 2017;4(1):1-6. D0i: 
10.15226/2374-6890/4/1/00170

14. Borle AL, Chhari N, Gupta G, & Bathma V. Study of prevalence and 
pattern of Dyslipidemia in type 2 diabetes mellitus patients attending 
rural health training centre of medical college in Bhopal, Madhya 
Pradesh, India. International Journal of Community Medicine and 
Public Health. 2016;3(1):140-144. 

15. Udawat H, Goyal RK, & Maheshwari S. Coronary risk and dyslipidemia 
in type 2 diabetic patients. The Journal of the Association of Physicians 
of India. 2001;49:970-973.

16. Chattanda SP, & Mgonda YM. Diabetic Dyslipidemia Among Diabetic 
Patients Attending Specialized Clinics in Dar es Salaam. Tanzania 
Medical Journal. 2008;23(1):8-11. Doi: 10.4314/tmj.v23i1.39221

17. Saeed AA. Anthropometric predictors of dyslipidemia among adults 
in Saudi Arabia. Epidemiology, Biostatistics and Public Health. 
2013;10(1). Doi: dx.doi.org/10.2427/8733 

18. Isezuo SA, & Ezunu E. Demographic and clinical correlates of metabolic 
syndrome in Native African type-2 diabetic patients. Journal of the 
National Medical Association. 2005;97(4):557-563. 

19. Amine E, Baba N, Belhadj M, Deurenbery-Yap M, Djazayery A, Forrester 
T, et. al. Diet, nutrition and the prevention of chronic diseases: report 
of a joint WHO/FAO Expert consultation. World Health Organization. 
2002.

Prevalence of Dyslipidemia and The Associated Factors Among Type 2 Diabetes Patients in 
Turbo Sub-County Kenya

http://www.who.int/cardiovascular_diseases/en/
http://www.who.int/cardiovascular_diseases/en/
https://www.ncbi.nlm.nih.gov/pubmed/11723030
https://www.ncbi.nlm.nih.gov/pubmed/11723030
https://www.ncbi.nlm.nih.gov/pubmed/11723030
https://www.ncbi.nlm.nih.gov/pubmed/11723030
https://www.ncbi.nlm.nih.gov/pubmed/17132052
https://www.ncbi.nlm.nih.gov/pubmed/17132052
http://www.who.int/nmh/publications/ncd-profiles-2014/en/
http://www.who.int/nmh/publications/ncd-profiles-2014/en/
http://www.who.int/nmh/publications/ncd-profiles-2014/en/
http://www.who.int/nmh/publications/ncd-profiles-2014/en/
http://accessmedicine.mhmedical.com/content.aspx%3Fbookid%3D331%26sectionid%3D40726698
http://accessmedicine.mhmedical.com/content.aspx%3Fbookid%3D331%26sectionid%3D40726698
https://www.ncbi.nlm.nih.gov/pubmed/12485966
https://www.ncbi.nlm.nih.gov/pubmed/12485966
https://www.ncbi.nlm.nih.gov/pubmed/12485966
https://www.ncbi.nlm.nih.gov/pubmed/16565240
https://www.ncbi.nlm.nih.gov/pubmed/16565240
https://www.ncbi.nlm.nih.gov/pubmed/16565240
http://www.who.int/whr/2002/en/
http://www.who.int/whr/2002/en/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2759909/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2759909/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2759909/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2759909/
https://www.knbs.or.ke/kenya-stepwise-survey-for-non-communicable-diseases-risk-factors-2015-report/
https://www.knbs.or.ke/kenya-stepwise-survey-for-non-communicable-diseases-risk-factors-2015-report/
https://www.ajol.info/index.php/eamj/article/view/9378
https://www.ajol.info/index.php/eamj/article/view/9378
https://www.ajol.info/index.php/eamj/article/view/9378
https://www.ajol.info/index.php/eamj/article/view/9378
https://symbiosisonlinepublishing.com/endocrinology-diabetes/endocrinology-diabetes70.pdf
https://symbiosisonlinepublishing.com/endocrinology-diabetes/endocrinology-diabetes70.pdf
https://symbiosisonlinepublishing.com/endocrinology-diabetes/endocrinology-diabetes70.pdf
https://symbiosisonlinepublishing.com/endocrinology-diabetes/endocrinology-diabetes70.pdf
http://www.ijcmph.com/index.php/ijcmph/article/view/660
http://www.ijcmph.com/index.php/ijcmph/article/view/660
http://www.ijcmph.com/index.php/ijcmph/article/view/660
http://www.ijcmph.com/index.php/ijcmph/article/view/660
http://www.ijcmph.com/index.php/ijcmph/article/view/660
http://europepmc.org/abstract/med/11848328
http://europepmc.org/abstract/med/11848328
http://europepmc.org/abstract/med/11848328
https://www.ajol.info/index.php/tmj/article/view/39221
https://www.ajol.info/index.php/tmj/article/view/39221
https://www.ajol.info/index.php/tmj/article/view/39221
http://ebph.it/article/view/8733
http://ebph.it/article/view/8733
http://ebph.it/article/view/8733
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2568734/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2568734/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2568734/
http://www.who.int/dietphysicalactivity/publications/trs916/en/gsfao_introduction.pdf
http://www.who.int/dietphysicalactivity/publications/trs916/en/gsfao_introduction.pdf
http://www.who.int/dietphysicalactivity/publications/trs916/en/gsfao_introduction.pdf
http://www.who.int/dietphysicalactivity/publications/trs916/en/gsfao_introduction.pdf


Page 9 of 9Citation: Sang V. K, Kaduka L., Kamano J., Makworo D. (2017) Prevalence of Dyslipidemia and The Associated Factors among Type 2 
Diabetes Patients in Turbo Sub-County, Kenya. J Endocrinol Diab 4(5): 1-9. DOI: 10.15226/2374-6890/4/5/00190

Copyright:
© 2017 Sang V. K. et al.

20. Nelson KM, Reiber G, & Boyko EJ. Diet and exercise among adults with 
type 2 diabetes. Diabetes care. 2002;25(10):1722-1728. 

21. Siddiqui SA, Khatoon AB, Iffat S, Sherwani MK, Bashir S, Hussain R. 
Prevalence of dyslipidemia in Patients with type-2 diabetes mellitus . 
Pak J Med Res. 2011;50(1):29-33.

22. Gu K, Cowie CC, & Harris MI. Diabetes and decline in heart disease 
mortality in US adults. Jama. 1999;281(14): 1291-1297.

23. Martín-Timón I, Sevillano-Collantes C, Marín-Peñalver JJ, & delCañizo-
Gómez FJ. Management of Cardiovascular Risk Factors in Type 2 
Diabetes Mellitus Patients. EmJ. 2016;1(4):89-97.

24. Abalkhail BA, Shawky S, Ghabrah TM, & Milaat WA. 
Hypercholesterolemia and 5-year risk of development of coronary 
heart disease among university and school workers in Jeddah, Saudi 
Arabia. Preventive medicine. 200;31(4):390-395. Doi: 10.1006/
pmed.2000.0713

25. Mahley RW, Palaoğlu KE, Atak Z, Dawson-Pepin J, Langlois AM, Cheung 
V, et. al. Turkish Heart Study: lipids, lipoproteins, and apolipoproteins. 
Journal of Lipid Research. 1995;36(4):839-859.

26. Yarnell J, Yu S, McCrum E, Arveiler D, Hass B, Dallongeville J, et. al. 
Education, socioeconomic and lifestyle factors, and risk of coronary 
heart disease: the PRIME Study. International Journal of Epidemiology. 
2005;34(2):268-275.

27. Leon AS, & Sanchez OA. Response of blood lipids to exercise training 
alone or combined with dietary intervention. Medicine and science in 
sports and exercise. 2001;33(6; SUPP):S502-S515.

28. Di Loreto C, Fanelli C, Lucidi P, Murdolo G, De Cicco A, Parlanti N, et. 
al. Make Your Diabetic Patients Walk Long-term impact of different 
amounts of physical activity on type 2 diabetes. Diabetes Care. 
2005;28(6):1295-1302.

29. Al-Kaabba AF, Al-Hamdan NA, El Tahir A, Abdalla AM, Saeed AA, 
& Hamza, M. A. Prevalence and correlates of dyslipidemia among 
adults in Saudi Arabia: results from a national survey. Open Journal of 
Endocrine and Metabolic Diseases. 2012;2(04):89-97.

30. Zhao WH, Zhang JIAN, Zhai Y, You Y, Man QQ, Wang CR, et. al. Blood lipid 
profile and prevalence of dyslipidemia in Chinese adults.Biomedical 
and environmental sciences: BES. 2007;20(4):329-335.

31. Erem C, Hacihasanoglu A, Kocak M, Deger O, &Topbas M. Prevalence of 
prehypertension and hypertension and associated risk factors among 
Turkish adults: Trabzon Hypertension Study. Journal of public health. 
2008;31(1): 47-58. Doi: 10.1093/pubmed/fdn078

32. Estruch R, Ros E, Salas-Salvadó J, Covas MI, Corella D, Arós F, et. al. 
Primary prevention of cardiovascular disease with a Mediterranean 
diet.New England Journal of Medicine. 2013;368(14):1279-1290.

33. Hill AM, & Kris-Etherton PM. Contemporary strategies for weight 
loss and cardiovascular disease risk factor modification. Current 
atherosclerosis reports. 2008;10(6):486-496.

34. Bays HE, Chapman RH, & Grandy S. The relationship of body mass index 
to diabetes mellitus, hypertension and Dyslipidemia: comparison 
of data from two national surveys. International Journal of Clinical 
Practice. 2007;61(5):737–747. 

35. Njelekela MA, Negishi H, Nara Y, Sato T, Tomohiro M, Kuga S, et. al. 
Obesity and lipid profiles in middle aged men and women in Tanzania. 
East African medical journal. 2002;79(2):58-64.

36. Okafor CI, Fasanmade OA, & Oke DA. Pattern of Dyslipidemia among 
Nigerians with type 2 diabetes mellitus.Nigerian journal of clinical 
practice. 2008;11(1):25-31.

37. Al-Adsani A, Memon A, & Suresh A. Pattern and determinants 
of Dyslipidemia in type 2 diabetes mellitus patients in Kuwait. 
Actadiabetologica. 2004;41(3):129-135.

38. Kaur G, Sudhera N, Singh K, Singh G, and Bassi DK. Effect of Fasting 
Blood Glucose (FBG) on Lipid Metabolism and Gender Differences 
in the Pattern of Dyslipidemia in Adults with Type 2 Diabetes in 
Northern India. Studies on Ethno-Medicine. 2017;11(3):209-215. Doi: 
10.1080/09735070.2017.1335109

39. Chan WB, Tong PCY, Chow CC, So WY, Ng MCY, Ma RCW, et. al. 
Triglyceride predicts cardiovascular mortality and its relationship 
with glycaemia and obesity in Chinese type 2 diabetic patients. 
Diabetes/metabolism research and reviews. 2005;21(2):183-188.

40. Tamiru S, & Alemseged F. Risk factors for cardiovascular diseases 
among diabetic patients in southwest Ethiopia.Ethiopian journal of 
health sciences. 2010;20(2)121-128.

41. Haffner SM, Miettinen H, Gaskill SP, and  Stern MP. Metabolic 
precursors of hypertension: the San Antonio heart study. Archives of 
Internal Medicine. 1996;156(17):1994-2001.

42. Oparil S, Zaman MA, & Calhoun DA. Pathogenesis of hypertension. 
Annals of internal medicine. 2003;139(9):761-776.

43. Shobhana R, Begum R, Snehalatha C, Vijay V, & Ramachandran 
A. Patients’ adherence to diabetes treatment. The Journal of the 
Association of Physicians of India. 1999;47(12):1173-1175. 

44. Shultz, JA, Sprague MA, Branen LJ, & Lambeth S. A comparison of views 
of individuals with type 2 diabetes mellitus and diabetes educators 
about barriers to diet and exercise. Journal of health communication. 
2001;6(2):99-115.  Doi:   10.1080/10810730116985

45. Swift CS, Armstrong JE, Beerman K, Campbell RK, & Pond-Smith D. 
Attitudes and beliefs about exercise among persons with non-insulin-
dependent diabetes. The Diabetes Educator. 1995;21(6):533-540. Doi:  
10.1177/014572179502100607

Prevalence of Dyslipidemia and The Associated Factors Among Type 2 Diabetes Patients in 
Turbo Sub-County Kenya

https://www.ncbi.nlm.nih.gov/pubmed/12351468
https://www.ncbi.nlm.nih.gov/pubmed/12351468
https://www.ncbi.nlm.nih.gov/pubmed/10208144
https://www.ncbi.nlm.nih.gov/pubmed/10208144
http://emjreviews.com/therapeutic-area/diabetes/management-of-cardiovascular-risk-factors-in-type-2-diabetes-mellitus-patients/
http://emjreviews.com/therapeutic-area/diabetes/management-of-cardiovascular-risk-factors-in-type-2-diabetes-mellitus-patients/
http://emjreviews.com/therapeutic-area/diabetes/management-of-cardiovascular-risk-factors-in-type-2-diabetes-mellitus-patients/
http://www.sciencedirect.com/science/article/pii/S0091743500907138
http://www.sciencedirect.com/science/article/pii/S0091743500907138
http://www.sciencedirect.com/science/article/pii/S0091743500907138
http://www.sciencedirect.com/science/article/pii/S0091743500907138
http://www.sciencedirect.com/science/article/pii/S0091743500907138
http://www.jlr.org/content/36/4/839.short
http://www.jlr.org/content/36/4/839.short
http://www.jlr.org/content/36/4/839.short
https://academic.oup.com/ije/article/34/2/268/746954
https://academic.oup.com/ije/article/34/2/268/746954
https://academic.oup.com/ije/article/34/2/268/746954
https://academic.oup.com/ije/article/34/2/268/746954
https://www.ncbi.nlm.nih.gov/pubmed/11427777
https://www.ncbi.nlm.nih.gov/pubmed/11427777
https://www.ncbi.nlm.nih.gov/pubmed/11427777
https://www.ncbi.nlm.nih.gov/pubmed/15920042
https://www.ncbi.nlm.nih.gov/pubmed/15920042
https://www.ncbi.nlm.nih.gov/pubmed/15920042
https://www.ncbi.nlm.nih.gov/pubmed/15920042
https://www.scirp.org/journal/PaperInformation.aspx%3FPaperID%3D24553
https://www.scirp.org/journal/PaperInformation.aspx%3FPaperID%3D24553
https://www.scirp.org/journal/PaperInformation.aspx%3FPaperID%3D24553
https://www.scirp.org/journal/PaperInformation.aspx%3FPaperID%3D24553
https://www.ncbi.nlm.nih.gov/pubmed/17948769
https://www.ncbi.nlm.nih.gov/pubmed/17948769
https://www.ncbi.nlm.nih.gov/pubmed/17948769
https://www.ncbi.nlm.nih.gov/pubmed/18829520
https://www.ncbi.nlm.nih.gov/pubmed/18829520
https://www.ncbi.nlm.nih.gov/pubmed/18829520
https://www.ncbi.nlm.nih.gov/pubmed/18829520
http://www.nejm.org/doi/full/10.1056/NEJMoa1200303%23t%3Darticle
http://www.nejm.org/doi/full/10.1056/NEJMoa1200303%23t%3Darticle
http://www.nejm.org/doi/full/10.1056/NEJMoa1200303%23t%3Darticle
https://link.springer.com/article/10.1007/s11883-008-0076-1
https://link.springer.com/article/10.1007/s11883-008-0076-1
https://link.springer.com/article/10.1007/s11883-008-0076-1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1890993/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1890993/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1890993/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1890993/
https://www.ajol.info/index.php/eamj/article/view/8901
https://www.ajol.info/index.php/eamj/article/view/8901
https://www.ajol.info/index.php/eamj/article/view/8901
https://www.ncbi.nlm.nih.gov/pubmed/18689135
https://www.ncbi.nlm.nih.gov/pubmed/18689135
https://www.ncbi.nlm.nih.gov/pubmed/18689135
https://www.ncbi.nlm.nih.gov/pubmed/15666581
https://www.ncbi.nlm.nih.gov/pubmed/15666581
https://www.ncbi.nlm.nih.gov/pubmed/15666581
http://www.tandfonline.com/doi/abs/10.1080/09735070.2017.1335109
http://www.tandfonline.com/doi/abs/10.1080/09735070.2017.1335109
http://www.tandfonline.com/doi/abs/10.1080/09735070.2017.1335109
http://www.tandfonline.com/doi/abs/10.1080/09735070.2017.1335109
http://www.tandfonline.com/doi/abs/10.1080/09735070.2017.1335109
http://onlinelibrary.wiley.com/doi/10.1002/dmrr.497/abstract
http://onlinelibrary.wiley.com/doi/10.1002/dmrr.497/abstract
http://onlinelibrary.wiley.com/doi/10.1002/dmrr.497/abstract
http://onlinelibrary.wiley.com/doi/10.1002/dmrr.497/abstract
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3275835/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3275835/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3275835/
https://www.ncbi.nlm.nih.gov/pubmed/8823152
https://www.ncbi.nlm.nih.gov/pubmed/8823152
https://www.ncbi.nlm.nih.gov/pubmed/8823152
https://www.ncbi.nlm.nih.gov/pubmed/14597461
https://www.ncbi.nlm.nih.gov/pubmed/14597461
https://www.ncbi.nlm.nih.gov/pubmed/11225220
https://www.ncbi.nlm.nih.gov/pubmed/11225220
https://www.ncbi.nlm.nih.gov/pubmed/11225220
https://www.ncbi.nlm.nih.gov/pubmed/11405082
https://www.ncbi.nlm.nih.gov/pubmed/11405082
https://www.ncbi.nlm.nih.gov/pubmed/11405082
https://www.ncbi.nlm.nih.gov/pubmed/11405082
https://www.ncbi.nlm.nih.gov/pubmed/8549257
https://www.ncbi.nlm.nih.gov/pubmed/8549257
https://www.ncbi.nlm.nih.gov/pubmed/8549257
https://www.ncbi.nlm.nih.gov/pubmed/8549257

