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Background: Unhealthy lifestyles and physical inactivity are among the contributing factors of hypercholesterolemia. This study
assessed the prevalence, awareness of risk factors, and prevention and treatment of hypercholesterolemia among adults who visited
Woldia referral hospital, Northeast Ethiopia.

Methods: A cross-sectional survey was conducted among adults who visited Woldia referral hospital from May to August 2022. Data
was collected using a structured questionnaire through a face-to-face interview and patient medical record review. Logistic regression
analysis was employed to determine the association between hypercholesterolemia and other variables. A p-value at a 95% confidence
level was statistically significant.

Results: A total of 1180 eligible adults were included in the study. The magnitude of hypercholesterolemia was 26.4%. The majority
of the respondents were aware of some risk factors, such as higher fat intake (82.3%), obesity (67.2%), and lack of adequate exercise
(56.1%). However, the majority of the respondents were not aware that smoking, alcohol consumption, and age (86.8% for all) had
cardiovascular risk. The majority of the respondents were aware that eating a limited amount of saturated fat (56.5%), maintaining
a healthy weight (67.2%), and taking prescribed medications properly (86.8%) can prevent the risk of hypercholesterolemia. However,
a larger proportion of respondents were unaware that smoking cessation (86.8%), exercise (55.3%), alcohol restriction (86.8%), and
stress avoidance (75.3%) can prevent cardiovascular risks. Age (p = 0.036), smoking (p = 0.007), alcohol use (p = 0.013), fruit
consumption (p = 0.019), saturated oil use (p = 0.031), level of physical activity (p < 0.001), and body mass index (p = 0.03) were
significantly associated with hypercholesterolemia.

Conclusion: This study concluded that more than one-fourth of adults had hypercholesterolemia. The majority of the respondents did
not have an awareness of common cardiovascular risk factors and prevention and treatment techniques regarding unhealthy lifestyles
and physical inactivity.
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Introduction

Cholesterol is a fat-like substance that is produced inside the liver and absorbed from the diet." It is required by the body
for the formation of cellular membranes, a building block of steroid hormones, and the formation of bile acids, which aid
fat digestion.? Hypercholesterolemia is an abnormality of lipids in the blood.® Approximately 18% of strokes and 56% of
heart attacks are caused by high blood cholesterol.* Age, gender, family history, an unhealthy lifestyle, and physical
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inactivity, such as alcohol consumption, smoking, excessive dietary cholesterol, and sedentary lifestyle have been linked
with increased cardiovascular risks and have either direct or indirect impact on hypercholesterolemia.” Recent studies
suggest that doing regular physical exercise, consuming more fruit, reducing saturated fat, stopping smoking, and
managing stress all play significant roles in the prevention of hypercholesterolemia.® According to one study, 65% of
Saudi respondents have high levels of cholesterol.” Recent evaluations have shown that around 28.5 million people in the
adult population aged 20 years or older have high levels of total serum cholesterol.®

Cardiovascular disease, musculoskeletal disorder, cancer, pulmonary disorder, psychological problems, back pain,
and metabolic disorder have all been linked to unhealthy lifestyles and physical inactivity.” The world is currently being
invaded by hypokinetic disease, which is spreading at an alarming rate.'”'! Many factors, including knowledge, attitude,
sociodemographic characteristics, behavioral factors, and biomedical characteristics, could all play a role in
hypercholesterolemia.'> As a result, research-based information on the prevalence, associated factors, and awareness
of risk factors, prevention, and treatment of hypercholesterolemia is urgently required for its management.

Despite increasing these risk factors, limited data can be found about the prevalence and awareness of the
population regarding risk factors and the prevention and treatment of hypercholesterolemia in Ethiopia, except that
only two studies assessed the prevalence of dyslipidemia in two cities across the country.'>'* Although there is an
increase in sedentary life and unhealthy diet, obesity, alcohol intake, and smoking, which can cause different

cardiovascular diseases in Ethiopia,'>'®

there is no single study that has assessed the community’s awareness of
risk factors and the prevention and treatment of hypercholesterolemia. As a result, this study was aimed at assessing
the prevalence and awareness of risk factors and the prevention and treatment of hypercholesterolemia among adults

who visited the Woldia referral hospital.

Methods and Materials
Study Design and Setting

A cross-sectional survey was conducted among adults who visited Woldia referral hospital from May 1 to August 30,
2022. Woldia referral hospital is located in Woldia city, which is located in Ethiopia’s Northeast Amhara region, 521
kilometers from Addis Ababa, and the estimated total population of the city as of the time of the study was 180
thousand.'” The referral hospital serves both residents of the city and is used as a referral for rural health facilities. The
majority of the people served in the hospital are rural in comparison with the rich city dwellers.

Study Population, Eligibility Criteria and Sampling Techniques

The sample size was estimated by approaching a total survey of adults who visited Woldia referral hospital with evidence
of lipid profile measurement and/or diagnosed dyslipidemia during the data collection period. Participants were enrolled
in the study using a survey method in which all adults who were eligible were included. The sample with complete lipid
measurements or recorded evidence of diagnosis included 1305 patients. Consequently, a total of 1305 eligible adults
were approached about the study, but only those who volunteered to participate in it were included in the final data
collection.

Outcome Measures and Definition of Terms
We used commonly used measures to determine the prevalence, risk factor awareness, treatment, and prevention of
dyslipidemia among the participants.'®

Hypercholesterolemia

Hypercholesterolemia was defined as having a total cholesterol level higher than or equal to 5.0 mmol/L and/or evidence
of diagnosed dyslipidemia in the patient’s medical record. Furthermore, we reviewed evidence of abnormally recorded
diagnoses of other lipid profiles, such as low-density lipoprotein (LDL) and high-density lipoprotein (HDL) levels. Thus,
the prevalence of hypercholesterolemia was determined from recorded evidence of diagnosis and/or having at least one
abnormal level of total cholesterol, LDL and HDL in lipid profiles.
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Awareness

It was defined as participants’ self-reported perceptions and/or knowledge of hypercholesterolemia risk factors, preven-
tion, and treatment plans. The participants were interviewed to say “yes” or “no” for the statements that assessed their
perceptions and/or knowledge on the risk factors and prevention and treatment of hypercholesterolemia.

Physical Activity

In this study, physical activity refers to all movement, including physical transport to and from places, transport during
leisure time, or transport as part of an individual’s routine work. Sedentary physical activity indicates physical inactivity
for a long period of time or a limited physical exercise that is below the optimum, while vigorous intensity indicates
a regular physical activity, whether related to work or sports, active recreation, and play.

Data Collection Instruments, Procedures, and Quality Control Measures

The primary data was collected using a structured questionnaire through a face-to-face interview. The diagnosis of
dyslipidemia and lipid profile were extracted from the participant’s medical records. The same questionnaire was
prepared in English and translated to Amharic and then back to English to maintain its consistency. It is comprised of
four sections. The first is regarding the sociodemographic characteristics of the participants, such as age, sex, marital
status, educational level, religious affiliation, and monthly income. The second set of statements assessed the respon-
dents’ behavioral, dietary, and biomedical characteristics, such as smoking, alcohol consumption, exercise, and vegetable
consumption. The third section of the instrument consisted of seven statements that assessed the perceptions and/or
knowledge of the participants regarding hypercholesterolemia and its risk factors, with has an optimal internal validity
test of Cronbach’s alpha of 0.78. The fourth section contains eight statements that can be used to assess participants’
knowledge of hypercholesterolemia prevention and treatment. The internal validity was also examined and resulted well
with a Cronbach’s alpha value of 0.80.

The data was collected by four trained nurses. They were trained regarding the purposes and goals of the study and
the ethics of data collection of the study and the ethics of data collection. They took anthropometric measurements such
as weight, height, and body mass index (BMI) during the interview. A pretest was administered to 10% of the participants
prior to data collection. The cross-validity of the questionnaire was checked by three individuals who had expertise in the
area. After a minor modification based on the feedback from the pretest that made the questionnaire clearer and easier,
actual data collection was performed on a daily basis from Monday to Friday. The supervisors also followed the entire
data collection period and closely monitored the quality, clarity, and cleanliness of the data collection procedure.

Data Entry and Statistical Analysis

After ensuring the quality and clarity of the data, it was entered, coded, and analyzed using the Statistical Package for
Social Sciences version 26. The normal distribution of the data was examined using a Q-Q plot and histogram.
Descriptive results were presented using frequency and percentage for categorical variables, while the mean with
standard deviation was used to present continuous variables. Binary logistic regression analysis was used to determine
the association between hypercholesterolemia and other independent risk factors. A p-value of < 0.05 at 95% CI was
considered statistically significant.

Research Ethics Approval and Consent Form

The proposal was ethically approved by the ethical review board of Woldia University. An official permission letter was
obtained from medical director office of Woldia referral hospital with a protocol number ERC/012/2022. Participants
were informed and given both written and verbal consent forms after the objectives of the study were briefed.
Participants involved in the study were in a position to provide informed consent and had a full understanding of the
study’s purposes. All methods were carried out in accordance with relevant guidelines and regulations based on the
Helsinki legislation.
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Results

Sociodemographic Characteristics of the Participants

The final study included 1180 (90.4% response rate) of the 1305 adults who were approached. The mean age of the
participants was 52.5+9.7. Similarly, more than half (54.5%) of the participants were male. In terms of educational status,
the majority (62.1%) had a college degree or higher. Around three-fourths (72.7%) were self-employed regarding their
occupation. A higher proportion of the participants (42%) had monthly income greater than 6000 Ethiopian Birr (ETB)
(Table 1)

Respondents’ Behavioral, Dietary, and Biomedical Characteristics

In terms of smoking habits, the majority of respondents (71.7%) were never smokers. Whereas, in terms of alcohol use,
around two-thirds (64.7%) were current users of alcohol. When we look at the frequency of drinking alcohol per week
among alcohol users, 52.6% drink less than or equal to three times per week. In terms of fruit consumption, 81.4% were
fruit consumers, and 77.1% consumed fruit fewer than three times per week. Furthermore, half of the respondents (50%)
had a normal weight corresponding to their body mass index (BMI) (BMI) (Table 2).

Prevalence of Hypercholesterolemia
From a total of 1180 study participants, 311 were found to have at least one abnormal lipid profile level and/or been
diagnosed with dyslipidemia, resulting in a magnitude of hypercholesterolemiato be 26.4% currently.

Table | Sociodemographic Characteristics Among Adults in Woldia City, Northeast
Ethiopia from May 0Ol to August 30, 2022

Variables Categories Frequency (%) MeanzSD
Age 18—44 350 (29.7) 52.5+7.9
45-60 541 (45.8)
=6l 289 (24.5)
Sex Male 643 (54.5)
Female 537 (45.5)
Educational status Unable to read and write 44 (3)
Primary 37 3.1)
Secondary 366 (31)
College and above 733 (62.1)
Ethnicity Ambhara 1105 (93.6)
Others 75 (6.4)
Religion Orthodox Christians 864 (73.2)
Muslim 232 (19.7)
Catholic 60 (5.1)
Protestant 24 (2)
Marital status Married 530 (44.9)
Single 579 (49.1)
Divorced 44 (3.7)
Widowed 27 (2.3)
Occupational status Self-employed 858 (72.7)
Government employed 156 (13.2)
Farmer 105 (8.9)
Student 40 (3.4)
Non employed 21 (1.8)
Monthly family income (ETB) < 2000 118 (10)
20004000 135 (11.4)
4000-6000 431 (36.5)
> 6000 496 (42.0)
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Table 2 Behavioral, Dietary, and Biomedical Related Characteristics Among the Participants

Variables Categories Frequency | Percentage (%)
Smoking status Currently uses 146 12.4
Previously 188 15.9
Never 846 71.7
Alcohol uses Currently uses 763 64.7
Previously uses 140 1.9
Never 277 23.5
Frequency of drink alcohol per week | More than three 282 23.9
Less and equal to three 621 52.6
Never 277 235
Consumption of fruit No 220 18.6
Yes 960 8l1.4
Fruit consumption per a week Never 220 18.6
Less or equal than three | 910 77.1
More than three 50 42
Consumption of vegetable No 101 8.6
Yes 1079 91.4
Vegetable consumption per a week Never 101 8.6
Less or than three 982 83.2
More than three 97 82
Type of oil most often used Saturated 900 76.3
Unsaturated 280 23.7
Physical activity level Sedentary (No) 474 40.2
Moderate 546 46.3
Vigorous 160 13.6
Body mass index (BMI) Overweight 406 344
Normal 590 50
Under weight 184 15.3

Participant’s Awareness on Hypercholesterolemia and Cardiovascular Risks

The majority of the respondents (89.1%) heard about hypercholesterolemia. Similarly, the majority of the respondents
reported being aware of the risk factors, such as high fat consumption (82.3%), obesity (67.2%), and lack of exercise
(56.1%). However, the majority of them were not aware about common cardiovascular risks that may have a direct or
indirect contribution for hypercholesterolemia, such as smoking, drinking, and age (86.8% for all) (Table 3).

Participants’ Awareness on the Prevention and Treatment of Hypercholesterolemia

and Cardiovascular Risks

The majority of respondents were aware of some direct or indirect risk factors for cardiovascular disease and
hypercholesterolemia, such as eating more fruits (63.9%), limiting saturated fat (56.5%), maintaining a healthy weight
(67.2%), and taking prescribed medications properly (86.8%). However, the majority of those respondents were not
aware of other cardiovascular risk prevention techniques such as quitting smoking (86.8%), exercising (55.3%),
decreasing alcohol consumption (86.8%), and managing stress (75.3%) (Table 4).

Association Between Prevalence of Hypercholesterolemia and Other Variables

The association between the presence of hypercholesterolemia and other independent variables was demonstrated using
a binary logistic regression analysis. Based on the results, age, smoking, alcohol use, fruit consumption, saturated oil use,
level of physical activity, and BMI were significantly associated with hypercholesterolemia. Participants aged 61 and
higher were more likely to have hypercholesterolemia than those aged 18 to 44 [AOR = 1.134, 95% CI: 1.005-6.471; p =
0.036]. Similarly, those who currently smoked cigarettes [AOR = 1.997, 95% CI: 1.0167-6.231; p = 0.007], drank
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Table 3 The Awareness of Respondents on Unhealthy Lifestyle, Physical
Inactivity, and Other Cardiovascular and Hypercholesterolemia Risks

Variables Categories | Frequency | Percentage
Do you hear about Yes 1051 89.1
hypercholesterolemia No 129 10.9
High fat intake Yes 971 82.3
No 209 17.7
Obesity Yes 793 67.2
No 387 328
Lack of exercise Yes 662 56.1
No 518 43.9
Smoking Yes 156 13.2
No 1024 86.8
Alcohol Yes 156 132
No 1024 86.8
Age Yes 156 13.2
No 1024 86.8

Table 4 The Awareness of Respondents on Prevention and Treatment of
Hypercholesterolemia and Cardiovascular Risk Factors

Variables Categories | Frequency | Percentage (%)
Eat a low salt and more fruit diet Yes 754 63.9
No 426 36.1
Limit amount of saturated fat Yes 667 56.5
No 513 43.5
Maintain a healthy weight Yes 793 67.2
No 387 32.8
Stop smoking Yes 156 13.2
No 1024 86.8
Exercising Yes 527 447
No 653 55.3
Decrease alcohol consumption Yes 156 13.2
No 1024 86.8
Manage stress Yes 292 24.7
No 888 753
Take a prescribed medication properly | Yes 1024 86.8
No 156 132

alcohol [AOR =2.297, 95% CI: 1.078-6.134; p = 0.013], and did not consume fruits on a regular basis [A = 1.678, 95%
CI: 1.045-8.120; p = 0.019] were more likely to have hypercholesterolemia. Participants who used saturated oil the most
frequently [AOR = 2.195, 95% CI: 1.023-9.134; p = 0.031], those with a sedentary physical activity level [AOR = 4.321,
95% CI: 1.754-12.379; p 0.001], and those with an overweight BMI [AOR = 4.258, 95% CI: 1.745-10.702; p = 0.03]
had higher levels of hypercholesterolemia compared with their counterparts (Table 5).

Discussion

Despite studies conducted in the European population'®*°

and other African nations regarding perceptions about
cardiovascular risk factors, based on the authors’ best searching strategy, there is no single published study that has
assessed the level of community awareness regarding risk factors, preventions, and treatments of cardiovascular disease

and hypercholesterolemia in the Ethiopian population. Therefore, this study assessed the magnitude and awareness of the
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Table 5 Association Between Hypercholesterolemia and Other Independent Variables
Variables Category Hypercholesterolemia 95% CI P-value
Yes No COR AOR
Age 26l 8l 208 1.177(1.009-5.761) | 1.134(1.005-6.471) | 0.036*
45-60 143 398 1.086(0.654-8.134) | 1.045(0.561-7.934) | 0.156
1844 87 263 | |
Sex Male 169 474 0.992(0.135-6.07) | 0.791(0.097-7.345) | 0.467
Female 142 395 | |
Smoking use Currently uses 58 88 2.088(1.034-5.721) | 1.997(1.0167- 0.007*
6.231)
Previously 50 138 1.148(0.864-9.765) | 1.132(0.576— 0.191
10.071)
Never 203 643 | |
Alcohol uses Currently uses 231 532 2.363(1.095-5.723) | 2.297(1.078-6.134) | 0.013*
Previously uses 37 103 1.955(0.871-9.458) | 1.784(0.691-7.032) | 0.078
Never 43 234 | |
Frequency of drink alcohol per More than three 75 207 1.032(0.456-5.784) | 1.019(0.387-6.012) | 0.123
week Less and equal to 164 457 1.022(0.349-6.293) | 1.007(0.237-7.234) | 0.158
three
Never 72 205 | |
Consumption of fruit No 78 142 1.714(1.091-6.718) | 1.678(1.045-8.120) | 0.019*
Yes 233 727 | |
Consumption of vegetable No 27 74 1.021(0.576-5.432) | 1.007(0.234-7.341) | 0.157
Yes 284 795 | |
Type of oil most often used Saturated 267 633 2.262(1.089-7.342) | 2.195(1.023-9.134) | 0.031*
Unsaturated 44 236 | |
Physical activity level Sedentary 155 319 5.992(2.134- 4.321(1.754- <0.001*
10.786) 12.379)
Fairly active 144 402 4.418(1.092— 3.745(0.975- 0.063
12.543) 15.671)
Active 12 148 | |
BMI level Overweight 137 269 4.697(2.071-9.345) | 4.258(1.745- 0.03*
10.702)
Normal 156 435 3.307(1.734-7.081) | 2.145(0.967— 0.134
11.673)
Under weight 18 166 | |

Notes: *Denotes statistically significant at p < 0.05. Bold values: indicates a significant variables.

Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio.

risk factors, prevention, and treatment of hypercholesterolemia among adults who visited the Woldia referral hospital
Northeast Ethiopia.

Indeed, the current study showed that more than one-fourth of adults had an abnormal lipid profile, resulting in a magnitude
of hypercholesterolemia of 26.4%. The finding is in line with earlier studies.>' ** However, it is much lower than other studies
conducted in Pakistan (96%),%> Jordan (81.6%), Turkey (79%),2® Northern Jordan (75.7%),%” Northern Ethiopia (66.7%),"
Nigeria (38%),'* and China (34%).?® On the other hand, the current finding is somewhat higher than the results of community-
based study conducted in Saudi Arabia (12.5%),”’ Egypt (22%),>° and the national survey results of 16%.'* The discrepancy
might be due to differences in the risk factors because of socioeconomic and cultural variations across the study nations.
Additionally, the reporting systems and methodological differences might result in variation.

Based on the current results, the majority (89.1%) of respondents were aware of hypercholesterolemia, which agreed
with the study conducted in China.*' On the other hand, this study showed that the majority of the respondents were
aware of risk factors such as high fat consumption (82.3%), obesity (67.2%), and lack of exercise (56.1%), which is in

line with earlier studies.”'" For instance, during an in-depth interview on risk factors, a number of respondents who had
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a better awareness of the risk factors for hypercholesterolemia were able to mention consumption of saturated fat,
physical inactivity, and obesity as risk factors. For example, a 27-year-old man claimed that “high saturated fat intake and
excessive drinking increase the risk of getting hypercholesterolemia”. The increased awareness of these risk factors is
encouraging, but more work needs to be done to improve community awareness.

However, the majority of them were not aware that other cardiovascular risk factors related to unhealthy lifestyles,
such as smoking and drinking, and age (86.8% for all).The lack of knowledge about risk factors was identified during the
interview stage. During the in-depth interview, the majority of respondents mentioned feeding habits as risk factors for
hypercholesterolemia. However, they failed to name a risky feeding habit. For instance, a 34-year-old woman claimed,
“The most common risk factor for hypercholesterolemia is excessive food consumption of any kind”. Lack of knowledge
on risk factors was also substantiated by another 60-year-old man who stated: “In general, I believe that people are
exposed to hypercholesterolemia due to chance or God’s will, rather than any other factor”. This finding may imply that
health care professionals, as well as the healthcare system as a whole, should address services in a way that increases
individuals’ awareness of important medical conditions that are currently a public health issue.

In agreement with an earlier study,® respondents were aware that eating a more fruitful diet (63.9%), limiting saturated fat
(56.5%), maintaining a healthy weight (67.2%), and taking prescribed medications properly (86.8%) were direct or indirect
prevention techniques for cardiovascular and hypercholesterolemia risks. Another study also suggests that doing regular physical
exercise, consuming more fruit, reducing saturated fat, stopping smoking, and managing stress play a significant role in the
prevention of hypercholesterolemia, either directly or through the prevention of cardiovascular risks.>? However, in this study, the
majority of respondents were also not aware of common cardiovascular risk factor preventions that can contribute to decreasing
hypercholesterolemia risks, such as quitting smoking (86.8%), exercising (55.3%), decreasing alcohol consumption (86.8%), and
managing stress (75.3%). The possible difference might be a difference in lifestyle and sociocultural variation in understanding of
different risk factors. In this study, during an in-depth interview, most of the respondents perceived that hypercholesterolemia was
not preventable When they are asked to mention the preventive measures, most of them declare that it can be prevented by
praying to God. Furthermore, the majority of the participants stated that they avoid eating a lot of fat. As a result, raising
awareness and launching action at the community level may be critical.

Consistent with the earlier studies,” the current study demonstrated that age, alcohol consumption, smoking, and eating
excessive unsaturated fat have been linked with hypercholesterolemia. This could be because unhealthy lifestyles and physical
inactivity have resulted in cardiovascular disease and metabolic disorders,” both of which are linked to dyslipidemia. A patient’s
advanced age may be a cause of dyslipidemia due to an increase in morbidity, which may be caused by limited exercise and
physical inactivity, resulting in an increase in visceral fat. An earlier study also showed that an increase in total cholesterol was
associated with an older age.>>** > In line with earlier studies, the current study showed that being overweight increases the odds

13.26.28.34.38.39 This might be because a higher level of BMI can be attributed to metabolic insulin

28,3842

of hypercholesterolemia.
resistance and an excess of visceral fat. In contradiction with the current study, an earlier study did not show a significant
association between hypercholesterolemia and age, smoking, alcohol use, or dietary pattern. This variation could be explained by
methodological differences in the samples and study designs used in the various studies. As a result, modifying the lifestyle
through healthy eating (avoiding high cholesterol diets and consuming fruits), regular exercise, and smoking cessation plays an
important role in avoiding risk factors. Recent studies suggest that doing regular physical exercise, consuming more fruit,
reducing saturated fat, and stopping smoking play a significant role in the prevention of hypercholesterolemia.®

In general, the current study highlighted the magnitude and associated factors of hypercholesterolemia and the extent
of adult awareness of risk factors, prevention, and management of the disease. However, because multifactorial risk
factors exist and the associated burden has a negative impact on sociodemographic and the economy for the general

public, multi-sectorial involvement may be required for community-level dyslipidemia prevention and management.

Study Strengths and Limitations

The use of a larger representative sample and the standardized survey methodology and measures can be mentioned as strengths
of this study. However, selection bias may influence the composition of participants, so it is difficult to draw firm conclusions.
The study design itself, a cross-sectional survey design, precludes drawing causal conclusions between the evaluated variables.
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Therefore, considering study limitations could be important to interpreting and using the finding. Further research considering
these limitations in the area will be welcomed.

Conclusion

The current study can conclude that more than one-fourth of adults had dyslipidemia. The majority of the respondents did not
have awareness about common cardiovascular risk factors and prevention and treatment techniques regarding unhealthy
lifestyle, physical inactivity, and age. Furthermore, older age, smoking, alcohol use, inability to consume fruits, sedentary life,
and being overweight were found to have a significant association with the occurrence of hypercholesterolemia.
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BMI, body mass index; LDL, low-density lipoproteins; HDL, high-density lipoprotein.
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