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Abstract
Background: Metabolic syndrome is associated with the risk of developing cardiovascular
disease and type 2 diabetes. Cardiovascular disease is among the most cause of death in noncommunicable diseases. The use of contraceptive is incriminated to increase the risk of
cardiovascular diseases and metabolic syndrome. However, there is no clear evidence and
metabolic syndrome among contraceptive users is not well described. This study is therefore
focused to determine the prevalence of metabolic syndrome among contraceptive users in Harar.
Methods: A facility based cross sectional study was conducted from April – June 2014 to
determine the prevalence of metabolic syndrome and associated factors in Harar town. 365
hormonal contraceptive users from three health centers and one hospital were consecutively
included in the study. Socio-demographic data and anthropometric measurements were obtained.
Venous blood was drawn from each study subjects and lipid profile and fasting serum glucose
were measured photometrically. Prevalence of metabolic syndrome was determined using
descriptive statistics and logistic regression analysis with 95% CI using statistical package for
social science (SPSS, version 20 for windows).
Result: The overall prevalence of metabolic syndrome was found to be 27.7%. Metabolic
syndrome was found about 9 times more likely among women with age ≥40 years than those with
age <20 years (Odds Ratio (OR) 8.571; 95% CI 1.004, 73.210, p = 0.050); about 2 times more
likely among those with income >1,500 Ethiopian birr (ETB) than those with those <1,500 ETB
(OR 1.637, 95% CI 1.032-2.599, p = 0.036) and about 6 times more likely among those who used
hormonal contraceptive for more than 42 weeks than those who used it for 6-17.9 weeks (OR
5.897, 95% CI 2.924-11.891, p = 0.000)
Conclusion: This study revealed that metabolic syndrome is high among contraceptive users and
higher than the rate of metabolic syndrome among community and other healthy working
population. Contraceptive users with older age, with higher income and those who used the drug
for longer time were found to have more metabolic syndrome than their counter parts.
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1. Introduction
Non-communicable diseases are becoming major public health concern even in developing
countries like Ethiopia where communicable diseases were being given major attention than the
non-communicable. Morbidity and mortality due to these non-communicable diseases are
extremely increasing. Currently, in the world, the most leading cause of death is cardiovascular
disease which is non-communicable. [1, 2]
Metabolic syndrome which is a condition comprised from a group of at least 3 of the following 5
medical conditions: central obesity, high blood pressure, high blood sugar, high serum
triglycerides, and low serum high-density lipoprotein (HDL) is associated with the risk of
developing cardiovascular disease and type 2 diabetes. [3, 4]
Metabolic syndrome is defined differently by different agencies such as International Diabetes
Federation (IDF), World Health Organization (WHO), European Group for the study of Insulin
Resistance (EGIR), the US National Cholesterol Education Adult Treatment Panel III (NCEP),
and American Heart Association (AHA). For the sake of this study we chose the NCEP definition
which requires at least 3 of the 5 medical conditions indicated above.
Although the cause of this syndrome is an area of ongoing medical research, its occurrence among
different types of population and predisposing factors are being communicated to the scientific
world. For example, in the US about a quarter of the adult population has metabolic syndrome,
and the prevalence increases with age, with racial and ethnic minorities being particularly affected.
[5, 6]

In Ethiopia, few studies have been published showing the prevalence of metabolic syndrome
among hospital outpatients (26%), PLWHA (23.5%), psychiatric patients (28.9%), type 2 diabetic
patients (45.9%), and healthy working adults (12.5%). [7-11]
Hormonal contraceptive use is also claimed to affect cardiac function, blood pressure, fat and
carbohydrate metabolism. In the presence of other cardiovascular risk factors, the combined oral
contraceptive (COC) can enhance the risk of vascular disease.[12] Prolonged use of hormonal
contraceptives by females during their reproductive age can induce metabolic changes that may
contribute to an increased risk of coronary heart.[13] However, there is limited study that could
describe the prevalence of metabolic syndrome among contraceptive users.
This study is therefore designed to assess the prevalence of metabolic syndrome among
contraceptive users in Harar Ethiopia.
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2. Materials and Methods
2.1. Study setting and study participants
A cross sectional study was conducted from April to June, 2014 in Harar Eastern Ethiopia, which
is 515 km away from Addis Ababa. A total of 365 hormonal contraceptive users having complete
recorded data, satisfied the inclusion criteria and volunteer to participate in the study were included
consecutively from 3 health centers and 1 hospital in the town.
2.2. Data Collection and Laboratory Testing
Socio demographic and clinical data were collected using structured questionnaire and checklist.
Overnight fasting morning blood specimen of about 10 ml of venous blood was collected from
each study participants into clean serum separator test tubes. Serum was separated from the blood
sample and then blood glucose level, total cholesterol, triglycerides and LDL-C was determined
using Mindray BS-120 chemistry auto-analyzer machine (Shenzhen Mindray Bio-Medical
Electronics CO., LTD.). HDL-C was calculated in serum specimens having a TG
value < 400 mg/dl by reverse method using Friedewald formula.
Standard operating procedures and manufacturer instructions were strictly followed throughout
the procedures and all reagents were prepared according to the manufacturer’s instruction. Quality
control run was undertaken for all laboratory tests in this study.
2.3. Statistical Analysis
Data was edited, cleaned, coded and entered using statistical software (Epidata, version 3.1) and
then exported to and analyzed with SPSS, version 20 for windows. Mean, standard deviation and
frequency of Quantitative variables were calculated. Bivariate and multivariate logistic regression
analysis was calculated with 95%CI to evaluate the possible association of the variables and Pvalue of less than 0.05 was considered as statistically significant.
2.4. Ethical Consideration
Ethical clearance was obtained from Jimma university ethical review committee and official letter
was written to Harari Regional State Health Bureau. For voluntary participation, research subjects’
signed for informed consent based on explicit information of any possible risk, harm and even
discomfort caused by data/sample collection procedures as well as any benefits. Moreover,
individuals who were found to have abnormal results including dyslipidemia and metabolic
syndrome were sent to the health care workers for further management of the problem.
3. Results
3.1. Demographic and Anthropometric Data
A total of 365 consented women who came for their family planning service follow up and used
hormonal contraceptives for more than six months were enrolled in this study with overall response
rate of 100%.
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The mean (±SD) age of the study participants was 30.1(±6.7) years. Of the total participants,
13(3.6%) were below 20 years old, 163 (44.7%) were 20-29 years old, 153(41.9%) were 30-39
and 36(9.9%) were 40-49 years of age.
The mean height and weight of the study participants were 161(±0.06) cm and 57.9(±6.8) kg,
respectively. By religion, 187(51.2%) of the study subjects were Muslim, 126(34.5%) were
orthodox and the remaining 52(14.2%) were protestant. Ethnically, 162 (44.4%), 95(26.0%),
73(20%), and 35(9.6%) were Oromo, Amhara, Harari and other ethnic groups, respectively.
Educationally, 206(56.4%), 81(21.2%), and 78(21.4%) attended above secondary school, were
primary and junior grades, and can’t read and write, respectively. Occupationally, 157 (43%), 138
(37.8%), 67 (18.4%) and 2 (0.5%) were housewives, employed, merchant or self-employed and
students, respectively. Three hundred and seven (84.1%) were married. The mean monthly income
of the family was 1,786.6 ETB.
3.2. Clinical and Laboratory Data in The Study Participants
The mean (±SD) levels of TC, LDL-C, HDL-C, the TC/HDL-C ratio, and TG were 186(±27)mg/dl,
121(±31)mg/dl, 45.21(±7.7)mg/dl, 4.44, and 108(±3.45)mg/dl, respectively. Out of 365 study
subjects only 12(3.3%) had a systolic blood pressure greater than 140mmHg and 23(6.3%) of the
study subjects had a diastolic blood pressure greater than 90mmHg. The mean (±SD) systolic and
diastolic blood pressure were 120mmHg (± 9.5mmHg) and 78mmHg (± 6.8mmHg), respectively.
Thirty (8.2%) of the study subjects had a fasting blood sugar greater than 126mg/dl and 73(20%)
of them had BMI >25kg/m2 and only 9(2.5%) of them had a BMI <18.5kg/m2. The mean (±SD)
BMI among the study participants was 22.52(±2.36kg/m2).
Of the total study subjects, 94(25.8%) had a waist to hip ratio >0.85. Additionally, 16(4.4%) had
a family history of hypertension; 21(5.8%) had a family history of diabetes mellitus and 11(3%)
has a family history of obesity. Of the total study participants 203(55.6%) drink coffee;
163(44.7%) of them drink at least once a day and 40(11%) of them drink more than twice a day.
Of the total study subjects 186(51%) make a physical exercise for at least 30 minutes a day with
176(48.2%) exercise less than three times a week and 10 (2.7%) exercise greater than 4 times a
week. Sixteen (4.4%) drink alcohol at least once a week and 69(18.9%) of the study subjects chew
khat at least once a week.
Metabolic syndrome of overall prevalence of 27.7% was found (Fig 1). The presence of metabolic
syndrome was compared with variables of the study subjects including: age, occupation, income,
religion, marital status, educational status, type of hormonal contraceptive used, duration of
hormonal contraceptive use and etc. The presence of metabolic syndrome was found to be
statistically significantly different among age categories, income and duration of hormonal
contraceptive use.
Metabolic syndrome was found about 9 times more likely among women with age ≥40 years than
those with age <20 years (Odds Ratio (OR) 8.571; 95% CI 1.004, 73.210, p = 0.050); about 2 times
more likely among those with income >1,500 Ethiopian birr (ETB) than those with those <1,500
ETB (OR 1.637, 95% CI 1.032-2.599, p = 0.036) and about 6 times more likely among those who
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used hormonal contraceptive for more than 42 weeks than those who used it for 6-17.9 weeks (OR
5.897, 95% CI 2.924-11.891, p = 0.000) (Table 1).
4. Discussion
Metabolic syndrome is a common public health concern, the prevalence of which is rising steadily.
In this study the overall prevalence of metabolic syndrome among women using hormonal
contraceptives was found to be 27.7%. In the study area it was fond that metabolic syndrome were
statistically different among different age categories, different income range and different duration
of hormonal contraceptive use.
The finding of this current study, metabolic syndrome of contraceptive users in Harar, (27.7%), is
similar with the study finding from Jimma among OPD patients (26%)[7]; among PLWHIV
(23.5%)[8]; among psychiatric patients (28.9%)[9] and among T2DM in Hawasa (33.8%).[10] This
might indicate that the use of hormonal contraceptive have not this much effect in increasing the
metabolic syndrome rate. This could be clarified by undertaking another large study by comparing
contraceptive use with those without its use.
On the other hand, the finding from current study have more percentage of metabolic syndrome as
compared with a study from a community based in Mizan-Aman town (9.6%)[14] and a study from
apparently healthy working adults in Addis Ababa (12.5%).[11] This could be explained as that
contraceptive users in Harar might not controlled their life styles to control their blood lipid levels.
A study on the contraceptive users of the same population from Harar [19] identified that there is
high rate of dyslipidemia and emphasized the urgent need for prevention, early detection and
treatment of dyslipidemia. Additionally, the contraceptive drug use could have effect to increase
the metabolic syndrome rate than those without the drug use.
Moreover, the metabolic syndrome status of these contraceptive users in Harar is less than the
finding from a study in University of Gondar hospital among T2DM (66.7% and 70.3%)[15,16] ;
hypertensive patients (40.7%)[17] and from Hawasa university comprehensive hospital among
hypertensive patients (48.7%)[18]. This difference might arise from the fact that both the diabetic
patients and hypertensive patients had not controlled their disease condition status. This is because
the parameters used to define metabolic syndrome are high blood glucose, dyslipidemia and high
blood pressure.
Metabolic syndrome in these contraceptive users is statistically significantly different among age
groups, different income level and duration of contraceptive use. This means study participants
with older age of greater than 40 years, income status of greater than 1500 birr and duration of
contraceptive drug use of more than 42 weeks were more prone to have metabolic syndrome than
their counter parts. In similar fashion a study from Hawasa university hospital among hypertensive
patients had more metabolic syndrome rate among those with income greater than 1200 birr[18].
Similarly, studies from Jimma[9], Hawasa[10] and Gondar[15] had showed that participants with older
age have more metabolic syndrome than their counter parts.
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5. Conclusion and Recommendations
This study revealed that metabolic syndrome is high among contraceptive users and higher than
the rate of metabolic syndrome among community and other healthy working population.
Contraceptive users with older age, with higher income and those who used the drug for longer
time were found to have more metabolic syndrome than their counter parts.
The results of this study emphasize the urgent need for a public health strategy for the prevention,
detection, and treatment of metabolic syndrome in Harar town. Public health measures should
continue to emphasize the importance of healthy feeding habits and screening for different
metabolic disorders as well as provide and monitor the quality of family planning services aiming
to obtain a better quality of life. Moreover, large scale longitudinal study is needed to determine
the effect of hormonal contraceptives on metabolic syndrome. Thus, this study can be used as
baseline information for further studies related to effect of hormonal contraceptives on metabolic
syndrome level.
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