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Background: More than 23 million deaths and 36.5% of disability-adjusted life-
years are the result of the direct effects of unhealthy behavior alone. Daily
behaviors have strong implications for health outcomes and quality of life. The
aim of this study is to determine the behavioral and biomedical factors
associated with lifestyle modification practices among diagnosed hypertensive
patients in pastoral health facilities of southern Ethiopia.

Methods: A facility-based cross-sectional study was conducted among 453
diagnosed hypertensive adult patients in pastoral health of southern Ethiopia
from June 1/2023 to July 30/2023. The study population was randomly
selected from among patients diagnosed with hypertension that was followed
up during the study period using a systematic random sampling technique.
The data were entered into Epi-Data-4.6.0.2 and exported to SATAT version 14
for analysis. A binary logistic regression model was fitted to determine
independent predictors of lifestyle modification practices among hypertensive
patients. An adjusted odds ratio with a 95% confidence interval was used to
declare a state of significance.

Results: Out of 453 potential participants approached, 433 agreed to
successfully participate in the study, for a response rate of 95.6%. Of the total
participants, 56.1% (95% CI, 51.38-60.74) of the patients practiced the
recommended lifestyle modifications. Alcohol consumption (AOR = 0.64, 95%
Cl: 0.42-0.96), ever-practiced reducing salt intake (AOR =2.48, 95% Cl: 1.57-
3.93), and low-density lipoprotein cholesterol levels in the blood (>160 mg/dl)
(AOR = 3.3, 95% Cl: 1.72-6.34) were independently associated with lifestyle
modifications in patients with hypertension.
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Conclusion: This study revealed that the prevalence of lifestyle modification
practices (LMP) was low among hypertensive patients. Lifestyle modification is
not one-stop practical, but continuous proper awareness creation, counseling,
and health education and health promotion are needed to scale up healthy
behavior in patients with hypertension to create a good lifestyle.
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Background

Hypertension is a global public health challenge due to its high
prevalence and associated risk of stroke and cardiovascular diseases
in adults (1). The World Health Organization (WHO) estimates
that more than one billion people worldwide are affected by high
blood pressure, with a prevalence of hypertension of one in every
three adults (2). According to a recent finding, there were 75
million adults living with HTN in SSA (3, 4). In Ethiopia,
research has shown a gradual increase in the total number of
HTN cases (5).

The exact causes of high blood pressure are not known, but
several risk factors and conditions may play a role in its
development (6). Lifestyle modification is a non-pharmacological
therapy that is the keystone of the management of hypertension
(4). Various
unhealthy behaviors (7). Lifestyle modification may facilitate

health conditions are caused/exacerbated by
drug step-down and drug withdrawal in highly motivated
individuals who achieve and maintain lifestyle changes (4).

More than 23 million deaths and 36.5% of disability-adjusted
life-years are the result of the direct effects of unhealthy behavior
alone (8). Daily behaviors have strong implications for both
short- and long-term health outcomes and quality of life (7).
Health-enhancing behaviors promote well-being, reduce disease
risk, and improve quality of life. It is estimated that approaching
a healthy lifestyle progressively extends life expectancy by 14.0
years for female adults and 12.2 years for male adults in the US (9).

In 2019, the Personalized Prevention of Chronic Diseases
consortium recommended the identification of biomarkers that
could be used for the prevention of chronic diseases (8).
According to the 2019 Global Burden of Disease Study,
biomarkers such as systolic blood pressure (SBP), elevated fasting
plasma glucose (FPG), and high body mass index (BMI) are
associated with disease burden (7). A study in 2018 estimated
that the disease burden in Australia due to high cholesterol levels
contributed to 2.7% and 37% of coronary heart disease cases,
respectively (10). Many people are unaware that they have out-
of-range levels of blood lipids despite many studies. Among
adults in Australia, two in three had above-normal range blood
lipid levels, 57% had uncontrolled out-of-range biomarkers, and
only 6.6% of adults who were followed up and taking modifying

Abbreviations

medication had normal biomedical marker levels; the remaining
adults were unaware (11). Studies revealed that approximately
50% of hypertensive patients were living a sedentary lifestyle (6).

Pastoralists are people who practice extensive livestock
production system as a livelihood (12). Despite making up a
sizable section of the rural population in many developing
nations, pastoralists typically receive inequitable health services
and interventions (13, 14). Due to inadequate communication,
logistical needs, ambiguous civil status, remoteness, and a general
sense of low priority, nomadic groups are frequently overlooked
at the national level (15, 16).

Currently, the number of hypertensive patients is increasing
due to different risk factors, such as unhealthy diets and physical
inactivity, in the majority of Ethiopia (17, 18). The majority of
the study participants were unfamiliar with recommended
lifestyle modification practices (LMP) (9, 19). Hypertension is a
major public health problem and today, one in three adults has
hypertension (4). Many studies have focused on a small number
of categories, such as genetic and demographic variables, family
history of chronic disease, age, ethnicity and sex, as these
variables are not modifiable and have been shown to be
associated with outcomes (17-20). This may support timely
interventions, equitably, as well as their integration with digital
technologies, to maintain the best possible balance in the lifetime
health trajectory (20, 21). However, currently, noninvasive, highly
specific and sensitive variables, such as biomarkers, have great
diagnostic value, simplifying the evaluation and assessment of
individuals particular for specific diseases, their prognostic
value capabilities, and their responses to therapeutic patterns
(22). Therefore, the objective of this study was to assess
behavioral and biomedical factors associated with LMP among
diagnosed hypertensive patients in pastoral health facilities of
southern Ethiopia.

Methods and materials
Study setting, design, and period

A facility-based cross-sectional study was conducted from June
1/2023 to July 30/2023 among diagnosed adult hypertensive

BP, blood pressure; BMI, body mass index; CDC, center for disease control; CVD, cardiovascular disease; DASH, dietary approaches to stop hypertension; DBP,
diastolic blood pressure; EDHS, Ethiopia demographic and health survey; JNC7, seventh report of joint national committee prevention, detection, evaluation and
treatment of high blood pressure; HDL, high-density lipoprotein; LSMP, lifestyle modification practice; LDL, low-density lipoprotein; NCDs, non-communicable
disease; SBP, systolic blood pressure; SSA, sub-Saharan Africa; SPSS, statistical package for social sciences; UN, United Nations; UNICEF, United Nations

Children’s Fund; WHO, World Health Organization.
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patients in public hospitals in pastoral zones of Southern Ethiopia.
Based on the latest population projection of the Central Statistics
Agency of Ethiopia, the population of the study area was
projected to be 3,157,673 [with 473 597 urban (15%) and
2,684,076 rural (85%) residents] (23). During the year of this
study, there were 8 hospitals in during study period that deliver
compressive service. This area in Ethiopia is impacted by
intercommunal conflict (24).

Population

All known hypertensive patients who attended the hospital
southern regional state of Ethiopia for medical treatment follow-
up were recruited, and the study population was randomly
selected from among diagnosed hypertensive patients with
respective hospital who underwent follow-up during the study
period. Hypertensive patients aged >18 years who attended
medical treatment follow-up 6 months before the inception of
the study were included, while patients who were unable to
communicate properly were excluded from the study.

Sample size determination and sampling
procedure

The sample size was calculated by using Epi-data 3.1 by
considering the extent of the lifestyle modification practice study
conducted in Durame and Nigist Eleni hospitals (27.3%) (17).
The sample size was determined for exposure status by using
variable cases among exposed individuals (54.95%) and cases
among unexposed individuals (40%) for good knowledge about
the disease, with an AOR of 1.83, and a ratio of exposed to
unexposed individuals of 1 was assumed. The sample size was
determined by 95% CI, 80% power, and exposure. Therefore, the
total sample size of the study was 412, and after adding a
nonresponse rate (10% =41), the final sample size was 453. The
same method was used by similar studies (17, 25). The study was
conducted at five selected public hospitals. During start, work up
of a sampling frame using the patient’s medical registration
number from each hospital hypertension registration book was
prepared. After that, the calculated
proportionally  distributed to each hospital

sample size was
The
participants were then picked from each of the selected hospital

study

using a computer-generated specific random sampling method.

Study variables

The outcome variable of the study was LMP. The independent
variables of the study included socioeconomic and demographic
factors, such as age, sex, place of residence, religion, ethnicity,
marital status, level of education, occupational status, and
socioeconomic status; behavioral factors, such as unhealthy diet,
physical activity, salt consumption, cigarette smoking, alcohol
consumption, weight management, KAP of patients toward LSM
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behaviors, household food insecurity status, and nutritional
diversity; and biomedical factors and individual health profiles,
such as family history of hypertension, comorbidity, total
cholesterol level, triglyceride, HDL cholesterol, LDL cholesterol,
blood pressure, and fasting blood sugar level.

Data collection procedures

The quantitative primary data were collected using structured
pretest questionnaires via face-to-face interviews in areas where
the privacy of the clients was maintained. The questionnaires
included questions about socio-demographic and economic
factors, behavioral factors, biomedical/clinical factors, and
anthropometric measurements.

Lifestyle

questionnaires adapted from hypertension self-care activity

modification practices were measured using
level effects, which are recommended by the Joint National

Committee on Detection, Prevention, Evaluation, and
Treatment of Hypertension (JNC7), works in the literature, and
the WHO stepwise approach for non-communicable disease
surveillance by considering the national situations of the study
subjects (26). This tool was initially written in English and
then translated into the Ambharic version. The Ambharic version
was again translated back to English to check for consistency of
meaning by another person. One senior experienced BSc nurse
as a supervisor, two experienced senior nurses who were data
collectors and two senior laboratory technologists collected
5 ml venous blood samples from each participant who fasted
9-12 h overnight to check the lipid status of patients by using
a BS-200 Chemistry Analyzer machine made in SHENZHEN
MINDRAY to analyze blood chemistry results. Lipid profiles
include high-density lipoprotein cholesterol (HDL), low-density
lipoprotein cholesterol (LDL), triglycerides (TG), and fasting
blood sugar (FBG) (27).

The principal investigator provided training for 1 day to have
enough knowledge of the techniques, ethics of data collection
and quality, and completeness of the data collection process. The
data collectors and supervisors were assigned to the hospital
where the study was conducted, and the data collection process
lasted 2 months.

Data quality control

One-day training was provided for the data collectors as well as
a supervisor by the principal investigator to increase awareness of
the data collection techniques, ethical considerations, and quality
of the data. Before the actual data collection, a pretest was
conducted on 5% of a similar population at Bele Primary
Hospital. Based on the findings of a pretest, modifications and
development of the tool were made. The data collectors were
informed to check the completeness of each questionnaire,
whether every question had been completely answered, and
whether the supervisor rechecked the completeness of the
questionnaire immediately after submission.
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Operational and term definitions

Adherence to lifestyle modifications: respondents who were
adherent to diet-, exercise-, smoking-, and alcohol consumption-
related recommendations (18).

DASH: a diet rich in fruits and vegetables with low sodium,
reduced saturation, and total fat. Diet-related adherence: In this
study, respondents who reported that they usually or always
consumed a diet rich in vegetables, grains, and fruits; rarely or
never consumed salt; and rarely or never consumed foods rich in
spices and saturated fat were considered adherent (18).

Exercise-related adherence: respondents who reported that they
exercised for >30 min per day at least three times per week (18).

Knowledge about hypertension: Respondents with scores above
the mean value on the hypertension evaluation of lifestyle and
management scale were considered to have good knowledge
about hypertension (18).

Good LMP: Participants responded with a mean score of the
recommended lifestyle practice questions or above (28).

Poor LMP: Participants who responded with a score below the
mean score on recommended lifestyle practice questions (28).

Current alcohol drinkers are those who consumed alcoholic
drink within the past 30 days (18). Current smokers are those
who smoke tobacco products daily (29).

Lipid profile: Total cholesterol >200 mg/dl, triglyceride
>150 mg/dl, HDL-cholesterol (<40 mg/dl for men, <50 mg/dl for
women), LDL-C > 100 mg/dl, and FBG > 126 mg/dl (27).

Vigorous-intensity activities

are activities that generate

large increases in breathing or heart rate for at least
10 min continuously (27).

Moderate-intensity ~activities are activities that produce
small increases in breathing or heart rate for at least

10 min continuously (27).

High servings of fruits and vegetables: more than five servings
of fruits and vegetables (29).

Favorable self-care practices included taking medication
regularly, monitoring BP >2 times/month, engaging in physical
activity >4 days a week, trying to keep one’s weight down, and
not smoking (30).

Data analysis

The data were checked for completeness, coded, and entered
into Epi-data version 4.6.0.2. Data cleaning and analysis were
performed with STATA version 14, and descriptive statistics,
such as frequencies, proportions, means, standard deviations, and
tables, were used to present the results of the study. Bivariate and
multivariable binary logistic regression analyses were used to
determine the associations between different variables, and odds
ratios with 95% confidence intervals (CIs) were calculated for the
degree of association between dependent and independent
variables to identify important determinants of LMP.

Multivariate analysis was performed for variables with p values
less than or equal to 0.25 in the bivariate analysis to assess possible
confounders. Both crude and adjusted odds ratios (AORs) with
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95% confidence intervals (CIs) were reported. During the
analysis, Hosmer and Lemeshow’s test was performed to check
model fitness. A p-value<0.05 was considered to indicate
statistical significance.

Ethical statement

This study was approved and waived by the institutional review
board (IRB) of the ethical review committee of the College of
Health Sciences and Medicine of Wolaita Sodo University. The
study was conducted following the relevant guidelines, regulation,
and principles of the Helsinki Declaration. Also permission letter
study was obtained from Wolaita Sodo
Additionally,
informed consent was obtained from the study participants

to conduct the
Comprehensive  Specialized Hospital. written
before data collection. The confidentiality of the information was
maintained by avoiding any personal identifiers, such as the
patient’s name, on the questionnaires during the data collection.
The information obtained from the participants who were
used only for the study was kept confidential and did not harm
them. Finally, the recorded data were kept safe by locking them
in the locker, and the key of the lock was accessed only by the

principal investigator.

Patient and public involvement

No patients or the public were involved in the design, analysis,
or interpretation of this study, and they were not involved in the
dissemination of the results.

Results

Socio-demographic characteristics of the
study subjects

Out of the 453 study participants approached, 433 (95.6%)
participated successfully. The mean [+Standard deviation (SD)]
age of the participants was 47.64 + 11.31 years. Greater than half
of 241 (55.7%) of the participants were males. About 126
(29.1%) of the respondents were farmers, and about 128 (29.6%)
had a primary education. Nearly three-fourth 317 (73.2%) of the
participants were resided in urban. Greater than two-thirds of
the 299 (69.1%) participants were married, and more than half of
the 236 (54.5%) participants had a monthly income of 150 ETB
or above (Table 1).

Participant-clinical characteristics

Among the participants, more than half of the patients (220;
50.8%) were aged 6 months to 5 years, whereas approximately 171
(39.5%) patients were diagnosed with hypertension (6-10 years).
Of the total patients, 189 (43.6%) were overweight, whereas 226
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TABLE 1 Socio-demographic characteristics of the behavioral and
biomedical factors associated with LMP among diagnosed hypertensive
patients in pastoral health facilities of southern Ethiopia.
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TABLE 2 Participant clinical-related characteristics of behavioral and
biomedical factors associated with LMP among diagnosed hypertensive
patients in pastoral health facilities of southern Ethiopia.

Variables Category Male Female Variables (n = 433) Category Male Female
(n=433) (VA (%) (VA] (VA]
Age in years 18-40 (early adulthood) 71 (30.2) 59 (29.8) Time since diagnosed 6 months to 5 years | 135 (57.4) 85 (42.9)
41-64 (middle adulthood) 126 (53.6) 133 (67.2) 6-10 years 82 (34.9) 89 (44.9)
>65 (late adulthood) 38 (16.2) 6 (3.0) 11-15 years 18 (7.7) 24 (12.1)
Occupation Housewife 0 (0.0) 109 (55.1) BMI (kg/mz) Normal (18-24) 143 (60.8) 83 (41.9)
Government employee 41 (17.4) 24 (12.1) Overweight (24-28) 86 (36.6) 103 (52.0)
Farmer 103 (43.9) 23 (11.7) Obese (>28) 6 (2.6) 18 (9.1)
Merchant 41 (17.4) 24 (12.1) Family history of Yes 76 (32.3) 80 (40.4)
Other* 50 (21.3) 18 (9.1) hypertension No 159 (76.7) | 118 (59.6)
Marital status Single 55 (23.4) 21 Multiple comorbidity Yes 66 (228.1) 43 (21.7)
Married 156 (66.4) 143 No 169 (71.9) 155 (78.3)
Divorced 12 (5.1) 6 (3.0) Multiple comorbidity types | Diabetic mellitus 24 (36.3) 12 (27.9)
Widowed 12 (5.1) 28 (14.1) (n=109) Kidney disease 18 (27.4) 25 (58.1)
Educational status No formal education 60 (25.5) 68 (34.3) Heart failure 24 (36.3) 6 (14.0)
Primary 63 (26.8) 68 (34.5) BMI, body mass index.
Secondary 77 (32.8) 36 (18.1)
Nonthly income s;;lieda;::sove Zz g:?; ij gi;; the respondents, 333 (76.9%), had normal (<200 mg/dl) total
(ETB) 501-1,500 19 (209) 10 (202) cholesterol (TC) levels in their blood (Table 3).
1,501 and Above 120 (51.0) 116 (58.6)
Residents Rural 175 (74.5) 142 (71.7)
Urban 60 (255) 56 (28.3) Adherence to LMP among hypertensive

ETB, Ethiopian Birr.
*NGO, daily laborer, pensioned, student.

(52.2%) were normal weight. Approximately one-third (36%) of the
respondents had comorbidities, especially kidney disease, and 109
(25.2%) had a family history of hypertension (Table 2).

Behavioral and biomedical characteristics of
the study participants

Among the participants, nearly half (214, 49.4%) had a history
of having ever perceived information about hypertension to modify
LSM. The majority, 427 (98.615), knew where to obtain
information related to LSM practices, and more than half, 241
(55.7%), had a history of currently taking any herbal or
traditional remedies for increased blood pressure. Approximately
one-third of the 162 (37.41%) patients practiced lifestyle
modification practices such as physical activity/exercise, and
more than two-thirds of the 299 (69.1%) practiced LSMs such as
diet (any item and amount). Overall, 150 (34.6%) patients
126 (29.1%)
practiced their BP frequently as measured by a doctor (twice a
day). Of the total participants, 195 (45.0%) had ever consumed
alcohol, three hundred seventy-eight 92 (21.3%) had ever smoked
any tobacco product, and 109 (25.2%) had ever chewed khat.

According to the laboratory profiles of the participants, for the
majority of the patients, 192 (44.3%) had optimal (<100 mg/dl)
LDL levels in their blood, greater than half of the 234 (54.0%)
respondents had low (<40 mg/dl) HDL levels, and greater than
one-third of the 169 (39.0%) respondents had normal (40-
60 mg/dl) HDL levels in their blood. However, the majority of

practiced reducing their salt intake, whereas
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patients

The mean (£SD) weight management score of the patients was
9.71 (%1.5), with a maximum score of 15; nearly three-fourths
(309, 71.4%) of the study participants practiced recommended
health weight management. Of the patients, 291 (67.1%) practiced
the recommended low-salt diet, with the mean (+SD) score for the
low-salt diet being 12.1 (£1.4). Of the 433 study participants,
314% engaged in activities that produced small increases in
breathing or heart rate for at least 10 min continuously, but only
26.6% engaged in regular physical exercise for at least 3 days of
the week with a minimum duration of 30 min (exercise-related
adherence). Only 46.2% of respondents knew about recommended
LMP, with a mean score of 14.32 (+1.6). The mean (£SD) score
for diet adherence was 12.87 (+2.26), with a maximum score of
21, with only 19 (4.3%) practicing high serving of fruits and
vegetables per day of physical activity for 30 min per day. Only 64
(14.4%) of the participants practiced a history of chewing (Table 4).

Overall, the mean score for LMP of the participants in this
study was 12.99 (SD+1.6), with a maximum score of 17.
Adherence to LMP among hypertensive patients was 243 (56.1%)
(95% CI, 51.38-60.74) (Figure 1). Among adherence to LMP
among hypertensive patients them greater than half 117 (48.1%)
were male and 126 (51.9) were female and had good lifestyle
modification practices for hypertension.

Factors associated with LMP among
hypertensive patients

The results of the bivariate analysis revealed that alcohol

consumption, chewing khat, practicing physical activity/sport,
ever perceiving the information, currently taking any herbal or
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TABLE 3 Behavioral and biomedical factors associated with LMP among diagnosed hypertensive patients in pastoral health facilities of southern Ethiopia.

Variables (n = 433) Category Frequency | Percent (%)
Ever perceive the information of hypertension to modify our LMP Yes 214 494
No 219 50.6
Know where to get information related to LMP practice? Yes 427 98.6
No 6 1.4
Currently taking any herbal or traditional remedy for your raised blood pressure Yes 241 55.7
No 192 44.3
Ever use alcohol consumption Yes 195 45.0
No 238 55.0
Ever smoking tobacco product Yes 92 21.3
No 341 78.7
Ever chewing khat Yes 109 252
No 324 74.8
Ever had lifestyle modification practices like physical Yes 162 37.4
No 271 62.6
Ever practiced LMP like dietary (any item and amount) Yes 299 69.0
No 134 31.0
Ever practiced reducing salt intake Yes 150 34.6
No 283 65.4
Ever practiced your BP frequently measured by the doctor (twice a day) Yes 126 29.1
No 307 70.9
LDL <100 mg/dl (optimal) 192 443
100-159 mg/dl (normal) 65 15.0
>160 mg/dl (high) 176 40.6
HDL >60 mg/dl (high) 30 6.9
40-60 mg/dl (normal) 169 39.0
<40 mg/dl (low) 234 54.0
TC <200 mg/dl (normal) 333 76.9
>200 mg/dl (high) 100 23.1

LMP, lifestyle modification practice; BP, blood pressure; TC, total cholesterol; LDL, low density lipoprotein; HDL, high density lipoprotein.

TABLE 4 Behavioral and biomedical factors associated with LMP among
diagnosed hypertensive patients in pastoral health facilities of southern
Ethiopia.

Variables (n = 433) Category Male | Female
(%) (%)
Weight management practice Bad 65 (27.7) | 59 (29.8)
Good 170 (72.3) | 139 (70.2)
Diet-related adherence Poor adhered | 211 (89.8) | 156 (78.8)
Good adhered | 24 (10.2) 42 (21.2)
Knowledge about lifestyle modification | Good adhered | 67 (28.5) 59 (29.8)
hypertension Bad adhered | 168 (71.5) | 139 (70.2)
Exercise-related adherence Adhered 68 (28.9) 47 (23.7)
Not adhered 167 (71.1) | 157 (76.3)
Physical activity intensity adherence High 75 (31.9) 61 (30.8)
Low 160 (68.1) | 137 (69.2)
Serving fruits and vegetables adherence | High serving 15 (6.4) 4 (2.0)
Low serving | 220 (93.6) | 194 (98.0)
Overall LMP Good 117 (49.8) | 126 (63.6)
Poor 118 (50.2) | 74 (36.4)

LMP, lifestyle modification practice.

traditional remedy, ever practicing reducing salt intake, and low-
density lipoprotein were significantly associated with the
dependent variables.

After controlling for the possible confounding effects of
other covariates, alcohol consumption,

ever practiced

reducing salt intake, and low-density lipoprotein significantly
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Lifestyle modification practices

56.1%

43.9%

good poor
FIGURE 1

LMP among diagnosed hypertensive patients in pastoral health
facilities of southern Ethiopia.

affected adherence to healthy lifestyle modifications among
hypertensive patients. Patients with a history of alcohol
consumption were 36% less likely to have good recommended
healthy lifestyle modification practices than patients with no
consumption (AOR=0.64, 95% CI
0.42-0.96). Patients who ever practiced reducing their salt

history of alcohol

intake were 2.48 times more likely to practice recommended
healthy lifestyle modification practices than were patients
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TABLE 5 Binary and multivariable logistic regression analysis of behavioral and biomedical factors related to LMP among known hypertensive patients in

pastoral health facilities of southern Ethiopia.

Variables

Category

LMP (%)
Good

COR
(95% ClI)

AOR
(95% ClI)

p-value

Poor

Ever alcohol consumption Yes 122 (50.2) | 73 (38.4) | 0.62 (0.42-0.91) | 0.64 (0.42-0.96) 0.035*
No 121 (49.8) | 117 (61.6) 1 (reference) 1 (reference)

Ever practiced physical activity/sport to control your blood pressure Yes 82 (33.7) 80 (42.1) | 1.43 (0.96-2.11) | 1.44 (0.94-2.21) 0.093
No 161 (66.2) | 110 (57.9) 1 (reference) 1 (reference)

Ever perceive the information of modifying LMP as helpful Yes 129 (53.1) | 85 (44.7) | 0.71 (0.48-1.10) | 0.71 (0.46-1.07) 0.098
No 114 (46.9) | 105 (55.3) 1 (reference) 1 (reference)

Currently taking any herbal or traditional remedy for your raised blood pressure | Yes 124 (51.0) | 117 (61.6) | 1.53 (1.05-0.26) | 1.41 (0.93-2.16) 0.101
No 119 (248.9) | 73 (38.4) 1 (reference) 1 (reference)

Ever chewing khat/tobacco product Yes 53 (21.8) 56 (29.5) | 1.49 (0.97-2.32) | 1.57 (0.95-2.49) 0.074
No 190 (78.8) | 134 (70.5) | 1 (reference) 1 (reference)

Ever practiced reducing salt intake to control your blood pressure Yes 73 (30.0) | 77 (40.5) | 1.58 (1.10-2.36) | 2.48 (1.57-3.93) | <0.001*
No 170 (70.0) | 113 (59.4) | 1 (reference) 1 (reference)

LDL (mg/dl) <100 127 (52.2) | 65 (34.2) 1 (reference) 1 (reference)
100-159 41 (169) | 24 (12.6) | 1.14 (0.63-2.10) | 1.32 (0.69-2.51) |  0.391
>160 75 (30.9) | 101 (53.2) | 2.63 (1.72-4.02) | 3.39 (2.10-5.48) | <0.001*

COR, crude odd ratio; AOR, adjusted odd ratio; CI, confidence interval; df, degree of freedom; LMP, lifestyle modification practice; LDL, low density lipoprotein.
*Significant variable at p <0.05 and [Hosmer and Lemeshow test (chi-square = 14.35, df, 8 sig=0.073)].

whose counterparts practiced reducing their salt intake
(AOR=2.48, 95% CI: 1.57-3.93). Additionally, patients whose
low-density lipoprotein cholesterol level in the blood was
reported (>160 mg/dl) were 3.3 times more likely to practice
healthy lifestyle modifications (AOR =3.3, 95% CI: 1.72-6.34)
than those whose blood lipoprotein cholesterol level in the
blood was <100 mg/dl (normal) (Table 5).

Discussion

Although adopting a healthy lifestyle is one of the most
significant ways to manage hypertension, failing to follow
through on a healthy lifestyle is one of the main causes of
serious complications, uncontrolled hypertension, and the waste
of healthcare resources. Therefore, both pharmaceutical and non-
pharmacological therapies are needed to control hypertension.
Since practicing a healthy lifestyle is the ultimate strategy for
controlling hypertension, this study aimed to assess behavioral
and Dbiological factors associated with lifestyle modification
practices among diagnosed hypertensive patients.

Overall, 56.1% of the participants in this study had good
lifestyle practices (95% CI, 51.38-60.74). The results of our
study were lower than those of a study conducted in Addis
Ababa Yekatite 12 Hospital 46.4% (31) and in Turkey in which
75% of hypertensive patients engaged in recommended lifestyle
modifications (32). However, the results of this study align
with those of a study conducted in North-Western Nigeria
(28), where 56.7% of patients had good adherence and in the
Ambhara region of the Oromia special zone (52.7%) (33).
However, this percentage is greater than that reported in a
study conducted in nigeria 16.4% (34), in Bahir Dar City
Hospitals, North West Ethiopia 32.4% (35), in Addis Ababa
public hospital 23% (3), Dessie 23.6% (18), in Durame (27.3%)
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(17), and in Central Gondar Zone that was 24.2% (36). This
might be due to the increased educational level of patients and
the increased level of awareness about lifestyle modification
and its advantages. This might also be due to patients relying
not only on medication but also on the effects of healthy
lifestyle modifications on hypertension control. This might also
be due to the similarities of some parts, such as the study
design used in all studies.

Patients with a history of alcohol consumption were 36% less
likely to have good recommended healthy lifestyle modification
practices for hypertension than patients with no history of ever
alcohol consumption. This finding aligns with a study from India
(4), a study conducted in southeastern Nigeria (37), a school-
based study in Berhampur, Odisha (38), and Kedah in Malaysia
(39), and a study conducted in northwestern Nigeria (28). A
possible explanation may be that patients who do not seek
alcohol consumption are more likely to change their lifestyles by
not wasting their time on alcohol addiction. In addition, patients
with no alcohol-seeking behavior may have a good standard of
health
recommendations state that individual daily alcohol consumption
limits lead to better health (40) and that individuals should
abstain from alcohol intake (41).

living and can improve their lifestyle. Currently,

Patients who had ever practiced reducing their salt intake were
2.48 times more likely to practice recommended healthy LMP for
hypertension than patients who had ever practiced reducing their
salt (AOR=248, 95% CI 1.57-3.93). This
supported a study conducted in India that showed that salt

intake study
restriction had a strong association with LMP in individuals with
hypertension (4). Additionally, another study was conducted in
North-Western Nigeria (37) and a study conducted on non-
pharmacologic therapy among hypertensive patients in Bishoftu,
Ethiopia (42). The possible reason might be that adequate
information, as explained by mass media, has the power to have
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an average positive effect size of 5% to promote healthy behavioral
change (43). This might also be due to good knowledge about
lifestyle modification in hypertensive patients’ scale-up and their
ability to practice.

According to current study, BMI was not a significantly
associated with the good lifestyle modification of hypertensive
patients. In contrary to the study conducted in Ambo town,
Ethiopia (44), in Tabriz, Iran (45), in Northern china adults
(46-48), in USA (49), and in France (50). Further current study
also contrary with systemic review and study conduct in cross
three populations in Africa and Asia (51, 52). This might be due
to lack of continued counseling’ and health education current
study setting.

LDL
modifications in hypertensive patients. Patients whose blood LDL

levels are significantly associated with lifestyle
levels were high (>160 mg/dl) were 3.3 times more likely to
practice healthy lifestyle modifications than those whose blood
lipid cholesterol levels were <100 mg/dl (normal). This finding is
comparable with that of a study conducted in Saudi Arabia,
which showed that significant hypercholesterolemia is a predictor
(53). This is because patients with high cholesterol levels have
practical hearing and are eager to practice recommended
activities, and counseling by healthcare professionals regarding
lifestyle modification of biomarker individual profiles is the
utmost necessity to ensure a long normal life for hypertensive
patients (54). Additionally, improving biomedical-related risk
factors has the power to prevent disease, prolong disease
progression to improve therapeutic efficacy, and enhance the
health of the population (55).

Moreover according to current study, physical activity was not
a significant factor influencing the good lifestyle modification of
hypertensive patients. This contrary to study conducted in
Durame and Nigist Elleni Mohamed Memorial General Hospitals
in southern Ethiopia (17), in Addis Ababa, Ethiopia (56), India
(57), and in the USA African-Americans (58). This could due to
individual awareness level as well as having knowledge about the
effect of physical activity on hypertension. Being physically
inactive plays a major role in development of hypertension, as
well as worsening the condition and physical inactivity causes 9%
of premature mortality (59).

Limitations of the study: The main drawback of this study
was that it was conducted in public health facilities and did
not include home-based follow-up or private follow-up
patients. Seasonal variation in access to care and the diagnosis
of hypertensive and epidemiology of hypertensive in women
with age differences was not consider for current study.
Inference of causality is not allowed due to the cross-sectional
study design. Additionally, self-reported methods of measurement
are related and depend on the participant’s memory, and there
may be recall bias.

Conclusion

This study revealed that LMP are rare among hypertensive
patients. Healthcare provider should give due attention for
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patients’ history of alcohol consumption, a practice of reducing
salt intake and low-density lipoprotein. Lifestyle modification
is not one-stop practical, but continuous proper awareness
and health and health
promotion are needed to scale up healthy behavior in patients
with hypertension to a good Further,
Healthcare should focus on systems that allow for behavioral

creation, counseling, education

create lifestyle.
change and biomedical profile makeup based on schedules in
depth for hypertensive patients in adherence management, as
well as a means of accurately assessing adherence to a
healthy lifestyle.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

Ethical approval was obtained from the institutional review
board (IRB) of the ethical review committee of the College of
Health Sciences and Medicine of Wolaita Sodo University.
A permission letter to conduct the study was obtained
from Wolaita Sodo Comprehensive Specialized Hospital.
The confidentiality of the information was maintained by
avoiding any personal identifiers, such as the patient’s
name, on the questionnaires during the data collection.
Additionally, written informed consent was obtained from the
study participants before data collection. The patient has
the right to refuse and withdraw from the study. The
information obtained from the participants who were used
only for the study was kept confidential and did not harm
them. Finally, the recorded data were kept safe by locking
them in the locker, and the key of the lock was accessed only

by the principal investigator.

Author contributions

TY: Conceptualization, Data curation, Formal Analysis,

Funding acquisition, Investigation, Methodology, Project
administration, Resources, Software, Supervision, Validation,
Visualization, Writing - original draft, Writing - review &

editing. BY: Conceptualization, Project administration, Resources,
Validation,
original draft, Writing - review & editing. MJ: Visualization,

Software, Supervision, Visualization, Writing -
Writing - original draft, Writing - review & editing. DD:
Writing - original draft, Writing - review & editing. CE:
Methodology, Visualization, Writing - original draft, Writing -
review & editing. EI: Conceptualization, Methodology, Validation,
Visualization, Writing - original draft, Writing - review &
editing. AA: Project administration, Supervision, Validation,

Visualization, Writing — original draft, Writing - review & editing.

frontiersin.org


https://doi.org/10.3389/fcvm.2024.1450263
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

Yakob et al.

Funding

The author(s) declare that no financial support was
received for the research, authorship, and/or publication of
this article.

Acknowledgments

The authors would like to express our gratitude to Wolaita
Sodo University, College of Health Sciences and Medicine. We
thank the heads of the health
data collectors.

also institutions and

References

1. Iyalomhe GBS, Lyalomhe SI. Hypertension-related knowledge attitude and
lifestyle practices among hypertensive patients in the sub-urban Nigerian
community. J Public Health Epidemiol. (2020) 2(4):71-7.

2. Ome-Kaius M, Kattenberg JH, Zaloumis S, Siba M, Kiniboro B, Jally S, et al.
Differential impact of malaria control interventions on P. falciparum and P. vivax
infections in young Papua New Guinean children. BMC Med. (2019) 17(1):220.
doi: 10.1186/s12916-019-1456-9

3. Tibebu A, Mengistu D, Negesa L. Adherence to recommended lifestyle
modifications and factors associated for hypertensive patients attending chronic
follow-up units of selected public hospitals in Addis Ababa, Ethiopia. Patient Prefer
Adherence. (2017) 11:323-30. doi: 10.2147/PPA.S126382

4. Patnaik L, Paul KK, Pattnaik S, Sahu T. Lifestyle pattern, and hypertension related
knowledge, attitude and practices among diagnosed patients of hypertension attending
a tertiary care hospital. ] Cardiovasc Disease Res. (2017) 8(4):108-11. doi: 10.5530/jcdr.
2017.4.25

5. Ogah OS, Rayner BL. Recent advances in hypertension in sub-Saharan Africa.
Heart. (2013) 99(19):1390-7. doi: 10.1136/heartjn]-2012-303227

6. Anthony F, Eugene B, Dennis K, editors. Aging: Harrison’s Principles of Internal
Medicine. 17th ed. New York, NY: Mcgraw-Hill (2008) p. 6-2958.

7. Murray CJ, Aravkin AY, Zheng P, Abbafati C, Abbas KM, Abbasi-Kangevari M,
et al. Global burden of 87 risk factors in 204 countries and territories, 1990-2019: a
systematic analysis for the global burden of disease study 2019. Lancet. (2020)
396:1223-49. doi: 10.1016/S0140-6736(20)30752-2

8. Scheuch K, Haufe E, Seibt R. Teachers’ health. Dtsch Arztebl Int. (2015) 112:347.

9. Li Y, Pan A, Wang DD, Liu X, Dhana K, Franco OH, et al. Impact of healthy
lifestyle factors on life expectancies in the US population. Circulation. (2018)
138(4):345-55. doi: 10.1161/CIRCULATIONAHA.117.032047

10. ATHW. Australian Burden of Disease Study 2018: interactive data on risk factor
burden, ATHW, Australian Government. (2021) (accessed February 28, 2022).

11. ABS. Microdata: National Health Survey, 2014-15- external site opens in new
window, ATHW analysis of detailed microdata. (2016) (accessed February 23, 2022).

12. Kraul W, Olwig KR. Special issue on pastoral landscapes caught between
abandonment, rewilding and agro-environmental management. Is there an
alternative future. Landsc Res. (2018) 43(8):1015-20. doi: 10.1080/01426397.2018.
1503844

13. Habib AG, Jumare J. Migration, pastoralists, HIV infection and access to care:
the nomadic fulani of northern Nigeria. African ] AIDS Res. (2008) 7(2):179-86.
doi: 10.2989/AJAR.2008.7.2.3.520

14. Both R, Etsub E, Moyer E. “They were about to take out their guns on US™
accessing rural afar communities in Ethiopia with HIV-related interventions. Cult
Heal Sex. (2013) 15(SUPPL.3):37-41.

15. Zinsstag J, Ould Taleb M, Craig PS. Health of nomadic pastoralists: new
approaches towards equity effectiveness: editorial. Trop Med Int Heal. (2006)
11(5):565-8. doi: 10.1111/j.1365-3156.2006.01615.x

16. Cohen D. Providing nomadic people with health care. Br Med J. (2005)
331(7519):720.

17. Buda ES, Hanfore LK, Fite RO, Buda AS. Lifestyle modification practice and
associated factors among diagnosed hypertensive patients in selected hospitals,
south Ethiopia. Clin Hypertens. (2017) 23:26. doi: 10.1186/s40885-017-0081-1

Frontiers in Cardiovascular Medicine

10.3389/fcvm.2024.1450263

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

18. Andualem A, Gelaye H, Damtie Y. Adherence to lifestyle modifications and
associated factors among adult hypertensive patients attending chronic follow-up
units of Dessie referral hospital, north east Ethiopia, 2020. Integr Blood Press
Control. (2020) 13:145. doi: 10.2147/IBPC.S275575

19. Rippe JM. Lifestyle medicine: the health promoting power of daily habits and
practices. Am ] Lifestyle Med. (2018) 12(6):499-512. doi: 10.1177/1559827618785554

20. Plans-Beriso E, Babb-de-Villiers C, Petrova D, Barahona-L6pez C, Diez-Echave
P, Hernandez OR, et al. Biomarkers for personalised prevention of chronic diseases: a
common protocol for three rapid scoping reviews. Syst Rev. (2024) 13:147. doi: 10.
1186/513643-024-02554-9

21. PROPHET. Project kick-of meeting. Rome. (2022).

22. Ahmad A, Imran M, Ahsan H. Biomarkers as biomedical bioindicators:
approaches and techniques for the detection, analysis, and validation of novel
biomarkers of diseases. Pharmaceutics. (2023) 15:1630. doi: 10.3390/
pharmaceutics15061630

23. CSA. Population size by sex, area and density by region, zone and Wereda Addis
Ababa (2013).

24. USAID. Ethiopia south Omo zone conflict assessment. (2021). p. 9. Available
online at: www.democracyinternational.com (accessed December 20, 2022).

25. Wakjira H, Gobena T, Shore H. Lifestyle modifi cation practice and associated
factors among diagnosed hypertensive patients in selected hospitals in west Arsi
zone, Oromia regional state, Ethiopia. J Cardiol Cardiovasc Med. (2022) 7:6-12.
doi: 10.29328/journal.jccm.1001124

26. US Department of Health and Human Services. The seventh report of the
joint National Committee on prevention, detection, evaluation, and treatment of
high blood pressure, C.fD.C.a.P. U.S. Department of Health and Human
Services, National Center for Chronic Disease Prevention and Health Promotion,
Editor 2004: Atlanta.

27. SERVICES USDOHAH, , Service PH, , Health Nlo, National Heart, Lung, and
Blood Institute. National cholesterol education program high blood cholesterol ATP
I guidelines At-A-glance quick desk reference. May 2001 (NIH Publication No.
01-3305).

28. Hadiza S, Yakasai AM, Yau JA, Adamu FI, Mijinyawa MS. Factor analysis of
knowledge, attitude, and practice of lifestyle modification measures among
hypertensive patients in north-western Nigeria. ] Med Res. (2017) 3(2):74-8.
doi: 10.31254/jmr.2017.3210

29. World Health Organization. Republic of Palau NCD risk factors STEPS REPORT.

30. Dasgupta A, Sembiah S, Paul B, Ghosh A, Biswas B, Mallick N. Assessment of
self-care practices among hypertensive patients: a clinic-based study in a rural area of
Singur, West Bengal. Int ] Community Med Public Health. (2018) 5(1):262-7. doi: 10.
18203/2394-6040.ijcmph20175794

31. Aynalem GA, Bekele TA, Berhe TT, Endazenew G. Factors affecting adherence
to lifestyle modification among patients with hypertension at Yekatit 12 hospital
medical college, Addis Ababa, Ethiopia, 2019. SAGE Open Med. (2021)
9:205031212110125. doi: 10.1177/20503121211012523

32. Akgol J, Eser E, Olmez E. Factors predicting treat ment compliance among
hypertensive patients in an urban area. Int Med J. (2017) 10:1-7.

33. Ahmed T. Lifestyle modification practice and associated factors among people
with hypertension attending chronic follow-up units in Oromiya special zone public
hospitals, Amhara, Ethiopia; 2020.

frontiersin.org


https://doi.org/10.1186/s12916-019-1456-9
https://doi.org/10.1186/s12916-019-1456-9
https://doi.org/10.1186/s12916-019-1456-9
https://doi.org/10.1186/s12916-019-1456-9
https://doi.org/10.2147/PPA.S126382
https://doi.org/10.5530/jcdr.2017.4.25
https://doi.org/10.5530/jcdr.2017.4.25
https://doi.org/10.1136/heartjnl-2012-303227
https://doi.org/10.1136/heartjnl-2012-303227
https://doi.org/10.1016/S0140-6736�(20)�30752-2
https://doi.org/10.1016/S0140-6736�(20)�30752-2
https://doi.org/10.1016/S0140-6736�(20)�30752-2
https://doi.org/10.1161/CIRCULATIONAHA.117.032047
https://doi.org/10.1080/01426397.2018.1503844
https://doi.org/10.1080/01426397.2018.1503844
https://doi.org/10.2989/AJAR.2008.7.2.3.520
https://doi.org/10.1111/j.1365-3156.2006.01615.x
https://doi.org/10.1111/j.1365-3156.2006.01615.x
https://doi.org/10.1186/s40885-017-0081-1
https://doi.org/10.1186/s40885-017-0081-1
https://doi.org/10.1186/s40885-017-0081-1
https://doi.org/10.1186/s40885-017-0081-1
https://doi.org/10.2147/IBPC.S275575
https://doi.org/10.1177/1559827618785554
https://doi.org/10.1186/s13643-024-02554-9
https://doi.org/10.1186/s13643-024-02554-9
https://doi.org/10.1186/s13643-024-02554-9
https://doi.org/10.1186/s13643-024-02554-9
https://doi.org/10.1186/s13643-024-02554-9
https://doi.org/10.3390/pharmaceutics15061630
https://doi.org/10.3390/pharmaceutics15061630
http://www.democracyinternational.com
https://doi.org/10.29328/journal.jccm.1001124
https://doi.org/10.31254/jmr.2017.3210
https://doi.org/10.18203/2394-6040.ijcmph20175794
https://doi.org/10.18203/2394-6040.ijcmph20175794
https://doi.org/10.18203/2394-6040.ijcmph20175794
https://doi.org/10.1177/20503121211012523
https://doi.org/10.3389/fcvm.2024.1450263
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

Yakob et al.

34. Iloh GUP. Adherence to lifestyle modifications among adult hypertensive
Nigerians with essential hypertension in a primary care clinic of a tertiary hospital
in resource-poor environment of eastern Nigeria. Br ] Med Med Res. (2014)
4(18):3478. doi: 10.9734/BJMMR/2014/9439

35. Geremew G, Ambaw F, Bogale EK, Yigzaw ZA. Adherence to lifestyle
modification practices and its associated factors among hypertensive patients in
Bahir Dar city hospitals, north west Ethiopia. Integr Blood Press Control. (2023)
16:111-22. doi: 10.2147/IBPC.S436815

36. Smachew M, Melak MF, Atenafu A, Belew AK. Lifestyle modification practice
and associated factors among diagnosed hypertensive patients in selected hospitals
in Central Gondar Zone. Nutr Metab Insights. (2022) 15:11786388221088245.
doi: 10.1177/11786388221088245

37. Okwuonu CG, Emmanuel CI, Ojimadu NE. Perception and practice of lifestyle
modification in the management of hypertension among hypertensives in south-east
Nigeria. Int ] Med Biomed Res. (2014) 3(2):121-31.

38. Karmee N, Satapathy SP, Tripathy RM. Association between socio-demographic
characteristics and preventable lifestyle-related risk factors of non-communicable
diseases among adolescents: a school-based study in Berhampur, Odisha. Int
] Community Med Public Health. (2017) 4(8):2905-11. doi: 10.18203/2394-6040.
ijemph20173344

39. Tahmina A, Habib N, Kailash K, Rashid M. Lifestyle modification practice in
rural community at Kedah in Malaysia: a cross sectional study. J Basic Clin Appl
Health Sci. (2018) 1:19-26.

40. Becker CM, Sewell K, Bian H, Lee JGL. Limited improvements in health behaviors
suggest need to review approaches to health promotion: a repeated, cross-sectional study.
Am ] Lifestyle Med. (2022) 16(4):521-6. doi: 10.1177/1559827620909378

41. Snetselaar LG, de Jesus JM, DeSilva DM, Stoody EE. Dietary guidelines for
Americans, 2020-2025: understanding the scientific process, guidelines, and key
recommendations.  Nutr  Today. (2021) 56(6):287-95. doi:  10.1097/NT.
0000000000000512

42. Testaye T, Sileshi T, Dabessa G. Knowledge, attitudes and practice of non-
pharmacologic therapy among hypertensive patients in Bishoftu, Ethiopia. J Health
Med Nurs. (2015) 19.

43. Snyder LB. Health communication campaigns and their impact on behavior.
J Nutr Educ Behav. (2007) 39(2 Suppl):S32-40. doi: 10.1016/.jneb.2006.09.004

44. Dabalo D, Yilma D, Dechasa A. Life style modification practices and associated
factors among hypertensive patients at public hospitals in Ambo town, Ethiopia, 2023.
Int J Africa Nurs Sci. (2024) 20:100763. doi: 10.1016/j.ijans.2024.100763

45. Reyhani P, Azabdaftari F, Ebrahimi-Mamagani M, Asghari-]afarabadi M,
Shokrvash B. The predictors of high dietary salt intake among hypertensive patients
in Iran. Int ] Hypertens. (2020) 2020:6748696. doi: 10.1155/2020/6748696

46. Feng R-N, Zhao C, Wang C, Niu Y-C, Li K, Guo F-C, et al. BMI is strongly
associated with hypertension, and waist circumference is strongly associated with

type 2 diabetes and dyslipidemia, in northern Chinese adults. J Epidemiol. (2012)
22:317-23. doi: 10.2188/jea.JE20110120

Frontiers in Cardiovascular Medicine

10

10.3389/fcvm.2024.1450263

47. Chen Y, Liang X, Zheng S, Wang Y, Lu W. Association of body fat mass and fat
distribution with the incidence of hypertension in a population-based Chinese cohort:
a 22-year follow-up. J] Am Heart Assoc. (2018) 7:¢007153. doi: 10.1161/JAHA.117.
007153

48. Sun B, Shi X, Wang T, Zhang D. Exploration of the association between dietary
fiber intake and hypertension among U.S. adults using 2017 American college of
cardiology/American heart association blood pressure guidelines: NHANES 2007-
2014. Nutrients. (2018) 10:1091. doi: 10.3390/nul10081091

49. Gus M, Fuchs SC, Moreira LB, Moraes RS, Wiehe M, Silva AF, et al. Association
between different measurements of obesity and the incidence of hypertension. Am
J Hypertens. (2004) 17:50-3. doi: 10.1016/j.amjhyper.2003.08.010

50. Andreeva VA, Allés B, Feron G, Gonzalez R, Sulmont-Rossé C, Galan P, et al.
Sex-specific sociodemographic correlates of dietary patterns in a large sample of
French elderly individuals. Nutrients. (2016) 8:484. doi: 10.3390/nu8080484

51. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, et al. Global,
regional, and national prevalence of overweight and obesity in children and adults
during 1980-2013: a systematic analysis for the global burden of disease study
2013. Lancet. (2014) 384(9945):766-81. doi: 10.1016/S0140-6736(14)60460-8

52. Tesfaye F, Nawi NG, Van Minh H, Byass P, Berhane Y, Bonita R, et al.
Association between body mass index and blood pressure across three populations
in Africa and Asia. ] Hum Hypertens. (2007) 21(1):28-37. doi: 10.1038/sj.jhh.
1002104

53. Elbur Al Level of adherence to lifestyle changes and medications among male
hypertensive patients in two hospitals in Taif; Kingdom of Saudi Arabia. Int
J Pharm Pharm Sci. (2015) 7(4):168-72.

54. Nepal P, Dhungana B. Lifestyle modification after diagnosis of hypertension in
patients visiting Lumbini medical college teaching hospital. J Lumbini Med Coll.
(2015) 3(1):62. doi: 10.22502/jlmc.v3il.62

55. Worku A, Mekonnen Abebe S, Wassie MM. Dietary practice and associated
factors among type 2 diabetic patients: a cross sectional hospital based study, Addis
Ababa, Ethiopia. Springerplus. (2015) 4:15. doi: 10.1186/s40064-015-0785-1

56. Hareri HA, Abebe M, Asefaw T. Assessments of adherence to hypertension
managements and its influencing factors among hypertensive patients attending
black lion hospital chronic follow up unit, Addis Ababa, Ethiopia-a cross-sectional
study. Int ] Pharm Sci Res. (2013) 4(3):1086-95.

57. Durai V, Muthuthandavan AR. Knowledge and practice on lifestyle
modifications among males with hypertension. Indian ] Community Health. (2015)
27(1):143-9.

58. Warren-Findlow ], Seymour RB. Prevalence rates of hypertension self-care
activities among African Americans. J Natl Med Assoc. (2011) 103(5):503-12.

59. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT,
Lancet physical activity series working group. Effect of physical inactivity on
major non-communicable diseases worldwide: an analysis of burden of
disease and life expectancy. Lancet. (2012) 380(9838):219-29. doi: 10.1016/
S0140-6736(12)61031-9

frontiersin.org


https://doi.org/10.9734/BJMMR/2014/9439
https://doi.org/10.2147/IBPC.S436815
https://doi.org/10.1177/11786388221088245
https://doi.org/10.18203/2394-6040.ijcmph20173344
https://doi.org/10.18203/2394-6040.ijcmph20173344
https://doi.org/10.18203/2394-6040.ijcmph20173344
https://doi.org/10.1177/1559827620909378
https://doi.org/10.1097/NT.0000000000000512
https://doi.org/10.1097/NT.0000000000000512
https://doi.org/10.1016/j.jneb.2006.09.004
https://doi.org/10.1016/j.ijans.2024.100763
https://doi.org/10.1155/2020/6748696
https://doi.org/10.2188/jea.JE20110120
https://doi.org/10.1161/JAHA.117.007153
https://doi.org/10.1161/JAHA.117.007153
https://doi.org/10.3390/nu10081091
https://doi.org/10.1016/j.amjhyper.2003.08.010
https://doi.org/10.3390/nu8080484
https://doi.org/10.1016/S0140-6736�(14)�60460-8
https://doi.org/10.1016/S0140-6736�(14)�60460-8
https://doi.org/10.1016/S0140-6736�(14)�60460-8
https://doi.org/10.1038/sj.jhh.1002104
https://doi.org/10.1038/sj.jhh.1002104
https://doi.org/10.22502/jlmc.v3i1.62
https://doi.org/10.1186/s40064-015-0785-1
https://doi.org/10.1016/S0140-6736�(12)�61031-9
https://doi.org/10.1016/S0140-6736�(12)�61031-9
https://doi.org/10.1016/S0140-6736�(12)�61031-9
https://doi.org/10.1016/S0140-6736�(12)�61031-9
https://doi.org/10.3389/fcvm.2024.1450263
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

	Behavioral and biomedical factors associated with lifestyle modification practices among diagnosed hypertensive patients in pastoral health facilities of southern Ethiopia
	Background
	Methods and materials
	Study setting, design, and period
	Population
	Sample size determination and sampling procedure
	Study variables
	Data collection procedures
	Data quality control
	Operational and term definitions
	Data analysis
	Ethical statement
	Patient and public involvement

	Results
	Socio-demographic characteristics of the study subjects
	Participant-clinical characteristics
	Behavioral and biomedical characteristics of the study participants
	Adherence to LMP among hypertensive patients
	Factors associated with LMP among hypertensive patients

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


