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Abstract

Background Uncontrolled blood pressure is a significant public health problem associated with a high rate of mor-
tality and morbidity worldwide. In Ethiopia, 48% of hypertensive patients have Uncontrolled blood pressure. There-
fore, this study aimed to identify the determinants of uncontrolled blood pressure among adult hypertensive patients
on follow-up at the Negele and Adola General Hospitals in the Guji Zone, Oromia, Ethiopia.

Methods A facility-based, unmatched case-control study was conducted in Negelle and Adola General Hospi-

tals, Guji Zone, from January-01-30, 2023, on 384 samples. Study participants were selected consecutively as they
came for treatment until the required sample size was obtained. The data were collected using an interview-
administered structured questionnaire and medical chart review. The data were entered into Epi-data version 3.1

and exported to SPSS version 25 for analysis. Binary logistic regression analysis was used to model the association
between the dependent and independent variables. The candidate variables with p <0.25 in the bivariate analysis
were entered into the multivariable logistic regression. An Adjusted Odds ratio (AOR) and 95% Cl were used to meas-
ure the strength of the association. Finally, at p < 0.05, statistical significance was declared.

Results A sample of 384 respondents (128 cases and 256 controls) were included, for a response rate of 100%. No
adherence to medication (AOR=2.01, 95% Cl=1.16-3.44), no adherence to smoking abstinence (AOR=1.84, 95%
Cl=1.05-3.22), no adherence to weight management (AOR=2.02, 95% Cl=1.04-3.92), poor hypertension know!-
edge (AOR=2.18, 95% Cl=1.26-3.76), use of traditional medicine (AOR=9.13,95% Cl=5.31-15.69), and overweight
(AOR=13.35,95% Cl=1.79-6.26) were significantly associated with uncontrolled blood pressure.

Conclusion This study revealed that no adherence to medication, smoking, weight management, poor hypertension
knowledge, traditional medicine use, and being overweight were determinants of uncontrolled blood pressure. Since
these are modifiable and preventable factors, there is a need to implement interventions that will enhance self-care
practices in this population to improve treatment outcomes.
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Background

Hypertension is defined as a state of sustained elevated
systolic blood pressure (SBP) of 140 mm Hg or greater
and/or diastolic blood pressure (DBP) of 90 mm Hg
or greater based on the average of at least two accurate
blood pressure measurements taken at two visits [1-3]. It
is one of the major but preventable risk factors for coro-
nary artery disease, hemorrhagic and ischemic stroke,
heart failure, and chronic kidney disease if uncontrolled
[4—6]. According to the Report of the Joint National
Committee on Prevention, Detection, and Evaluation
of High Blood Pressure JNC-8, Uncontrolled is defined
as blood pressure (BP)>150/90 mmHg in hyperten-
sive patients aged 60 or older, or BP >140/90 mmHg in
hypertensive patients aged less than 60 years and all ages
of hypertensive patients with diabetes mellitus or chronic
kidney disease [2], based on an average of two or more
measurements at two or more follow-up visits [7].

Uncontrolled blood pressure is a major public health
challenge among hypertensive patients in both high- and
low-income countries, including sub-Saharan Africa
(SSA) [4, 7], where the prevalence of uncontrolled hyper-
tension is very high [8]. In sub-Saharan Africa (SSA)
including Ethiopia, the adult hypertensive population
is predicted to be 150 million by 2025 [9]. According to
the World Health Organization (WHO), 2023 reports
worldwide, 1.28 billion people have hypertension, two-
thirds live in low- and middle-income countries (LMICs),
and one in five adults (21%) of hypertensive patients has
UBP [9]. Africa is one of the regions in the world with the
highest prevalence of UBP [10]; 93% of the pooled prev-
alence of UBP was reported by systematic review and
meta-analysis in SSA [8]. In particular, in Ethiopia, a sys-
tematic review and meta-analysis of 13 studies revealed
a 48% pooled incidence [11]. However, individual stud-
ies have shown various reports ranging from 11.4% in
Gondar University Hospital to 52.7% in Jima University
Teaching and Specialized Hospital and 69.9% in Zewditu
Memorial Hospital [4, 7, 12]. These findings indicated
that almost half of the hypertensive patients who were
following their treatment in health institutions in Ethio-
pia did not achieve their target blood pressure (BP).
However, it could be possible to achieve adequate blood
pressure targets in approximately 70-80% of patients by
improving adherence to lifestyle modifications and/or
intensifying pharmacologic therapy [13, 14].

Despite the increase in the availability of affordable
treatment options, UBP is associated with high rates of
morbidity, disability, and premature death [15]. Accord-
ing to a World Health Organization (WHO) report, UBP
is estimated to cause 7.5 million deaths worldwide. This
figure accounts for 57 million disability-adjusted life
years (DALYS) or 3.7% of the total DALYS [16]. UBP is
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responsible for at least 45% of deaths due to heart dis-
ease and 51% of deaths due to stroke [17]. A systematic
review performed in Ethiopia revealed that the leading
cause of death was CVD (24%), the proportions of which
were 12% and 11%, respectively, for UBP and stroke [18].
Furthermore, uncontrolled blood pressure also has soci-
etal and economic consequences in addition to the direct
costs associated with healthcare utilization for the man-
agement of complications by causing significant produc-
tivity losses from disability and premature death [19].
Premature deaths from NCDs in Ethiopia were mainly
due to CVD, which was primarily attributable to UBP [3].
Thus, attaining the target of a one-third relative reduc-
tion in premature death from CVD set by the Ethiopia
National Health Strategy for Prevention and Control of
Non-communicable Diseases 2030 and SDG 3 will be
difficult.

There is a variety of contributing factors to the condi-
tion of patients with hypertension who have UBP. Con-
cerning socio-demographic factors, the associations
between marital status, sex, ethnicity, and uncontrolled
blood pressure, according to previous studies are incon-
sistent [5, 7, 14, 15, 20]. Sex [14, 21], age [4, 5, 7, 14, 15,
22], residence [23], and education level [14, 21] were
associated with uncontrolled blood pressure. In terms
of self-care practices for adherence to lifestyle modifica-
tions, non-adherence to medication [5, 14, 15, 24, 25],
a low-salt diet [5], physical exercise [5, 14, 24], smoking
abstinence [7, 15], weight management [5], alcohol absti-
nence [7, 24], and khat chewing [7] were associated with
UBP. However, the factors that determine UBP vary from
place to place even though proper lifestyle modification
should work in combination with or in place of medical
therapy for blood pressure control, as suggested by dif-
ferent studies [3, 4, 7]. Thus, these might not be the only
interventions to be applied to control blood pressure.
Improving the management and control of hypertension
will require an understanding of the determinants that
affect blood pressure control.

Most of the previous studies conducted on UBP were
cross-sectional studies; to the best of our knowledge,
there are no case—control studies on the determining
factors of UBP in Ethiopia. Furthermore, little is known
about the role of depression, social support, and anxi-
ety in UBP [24-26]. In addition, studies have shown that
traditional medicine use is widespread in SSA, including
Ethiopia, as a treatment option for a wide range of dis-
eases with or without modern medicine [27]. However, its
association with UBP has not been fully elucidated, and
its role has been insufficiently studied. Inadequate infor-
mation regarding the determining factors of UBP affects
the management of hypertension and the care of hyper-
tensive patients in the country. This problem is worse in
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Ethiopia, where patients undergo low-level screening and
follow-up. Hence, this study identified determinants of
uncontrolled blood pressure among adult hypertensive
patients on follow-up at the Negelle and Adola hospitals
in the Guji zone in Oromia, Ethiopia.

Methods and materials

Study area, study design and study period

A facility-based, unmatched case—control study was
conducted at Negelle and Adola General Hospital in the
Guji zone, Oromia, southern Ethiopia, from January 1st
to 30th, 2023. These Hospitals are located 595 km and
470 km away from Addis Ababa, respectively. There are
two general hospitals within the zone, and both were
selected for inclusion in the study due to their high
patient flow. These general hospitals are meant to serve
a catchment population of more than 1.5 million. Each
of these hospitals provides chronic illness follow-up care
at their chronic care outpatient department (OPD). The
service is given routinely on working days. The chronic
care OPD is composed of hypertension, DM, and other
chronic cases. Each chronic care unit included two
trained nurses and one trained physician.

Population

The source population of this study was all adult hyper-
tensive patients who were followed up at the chronic
care follow-up outpatient visits of the Negelle and Adola
General Hospitals. The study population included adult
hypertensive patients with uncontrolled blood pres-
sure and controlled blood pressure at the time of treat-
ment at the chronic care follow-up (OPD) of Negelle and
Adola General Hospital. The study population included
sample participants aged 18 years and older for at least
6 months with a mean BP>150/90 mmHg in hyperten-
sive patients aged 60 or older, or BP >140/90 mmHg
in hypertensive patients aged less than 60 years and all
ages of hypertensive patients with diabetes mellitus or
chronic kidney disease based on the average of two or
more properly measured, seated BP readings at two or
more office visits [2]; a control participant aged 18 years
or older for hypertension for at least 6 months follow-
ing first enrollment before data collection with a mean
BP <150/90 mmHg in hypertensive patients aged 60 or
older, or BP<140/90 mmHg in hypertensive patients
aged less than 60 years and all ages of hypertensive
patients with diabetes mellitus or chronic kidney disease,
based on the average of two or more properly measured,
seated, BP readings at two or more office visits [2]. The
inclusion criteria for patients and controls were eligible
if they were>18 years old, were receiving pharmaco-
logic therapy, and had been followed up in the hospital
for at least six months. Pregnant women were excluded
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because of the physiological effect of pregnancy on blood
pressure.

Sample size determination and sampling technique

The sample size was calculated using EPI Info STAT-
CALC software version 7.2.2.6 for two population pro-
portions for the stated objective using the unmatched
case—control formula from Fleiss with continuity correc-
tion statistical method with the assumption of the fol-
lowing parameters: significance=95%; and 1 to 2 cases
to controls ratio was recruited to achieve 80% power.
The variable comorbidity (yes) from a study conducted
in Bale Zone Hospitals, Southeast Ethiopia, in 2021 [28]
yielded a maximum sample size of 348, which was the
optimum sample size for this study. Assuming a nonre-
sponse rate of 10%, the sample sizes for cases and con-
trols were 128 and 256, respectively, which yielded a total
sample size of 384. The study participants of cases and
controls fulfilling the inclusion criteria were included
from Negelle and Adola General Hospital hypertensive
patients visiting the chronic care outpatient facility for
follow-up during the working time of the data collection
period. The total sample size was distributed propor-
tionally for both cases and controls to Adola and Negelle
general hospitals based on the patient load. Accordingly,
the total monthly numbers of hypertensive patients at
the Negelle and Adola General Hospitals were 416 and
408, respectively. Therefore, the total sample size for
Negelle Hospital was 195 (patients 65 and controls 130),
and the total sample size for Adola Hospital was 189
(patients 63 and controls 126). A consecutive sampling
method was employed until the required sample size
of the patients and the controls were achieved. Since
cases were rare, all identified cases available during the
study period were taken until the total sample size was
reached. On the other hand, for each selected case, two
consecutive controls were selected on the same day for
each case from the same chronic care OPD.

Data collection procedure and instrument

The data collection tools used were developed by review-
ing different relevant literature on the determinants of
uncontrolled hypertension [7, 14, 15, 18, 20, 21]. The data
were collected by interviewing hypertensive patients and
through a review of their medical records. Hypertension
self-care practice was assessed according to the hyper-
tension self-care activities scale effect (H-Scale). This
tool was studied and validated in hypertensive patients
in Ethiopia at Jimma University Teaching and Special-
ized Hospital. The H-SCALE has six domains: medica-
tion adherence (3 items), low-salt diet (12 items), physical
activity (2 items), smoking (1 item), weight management
(10 items), and alcohol (1 item). All self-care domains
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had acceptable reliability in previous studies in Ethiopia
[7, 15, 29]. The Cronbach’s alpha values for medication
adherence, low salt intake, physical activity adherence,
weight management, and alcohol use were 0.94, 0.74,
0.81, 0.93, and 0.92, respectively [20].

Hypertension knowledge-related factors were adopted
from the Hypertension Knowledge Level Scale (HK-LS)
[30]. The HK-LS had acceptable reliability, with an alpha
coefficient of 0.81 in a previous study [20].

Psychosocial factors include three domains: anxiety,
depression, and social support. Anxiety was assessed
by the Generalized Anxiety Disorder 7-item (GAD-7)
scale, which was developed by Robert L. Spitzer [31]. The
GAD-7 has acceptable reliability, with an alpha coefficient
of 0.90 in a previous study [20]. Depression was assessed
by Patient Health Questionnaire-9 (PHQ-9), which was
originally designed by Spitzer [31]. The PHQ-9 score was
based on the Diagnostic and Statistical Manual of Men-
tal Disorders, fourth edition (DSM-IV). The PHQ-9 has
acceptable reliability, with an alpha coefficient of 0.83 in a
previous study in Ethiopia [7]. Social support was meas-
ured with the Oslo Social Support Scale (OSSS-3), which
contains three items [32]. The OSSS-3 has acceptable
reliability, with an alpha coefficient of 0.86 in a previous
study in Ethiopia [20].

The patients’ medical charts were reviewed to retrieve
clinical information (comorbidity status) and physical
information (weight and height). This information was
subsequently documented on the questionnaires after the
interviews.

Before the recruitment of cases and controls, the
mean documented blood pressure readings from the last
three clinic visits, including the data collection day, were
reviewed to determine the BP status [15, 33] and to iden-
tify cases and controls. Cases and controls were recorded
by medical record number. Following the segregation of
cases and controls, data were collected by interviewing
the study participants and from a review of their medical
charts. The data were collected by two BSc. Nurses and
supervised by two MPH holders.

Study variables

The dependent variable in this study was uncontrolled
blood pressure. The independent variables were as fol-
lows: socio-demographic characteristics: sex, education
level, marital status, occupation, residence, religion, and
income level. Hypertension self-care practice: Medica-
tion adherence, smoking status, alcohol consumption
status, physical activity, salt content in food, Khat chew-
ing, weight management. Knowledge of hypertension.
Clinical-related characteristics included family history of
hypertension, frequency of follow-up, lack of follow-up,
frequency of BP measurement, and source of medication
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coverage (Community-based health insurance (CBHI is a
scheme in which community members prepay for health
service & free of charge where clients cost nothing for the
service), body mass index, and comorbid conditions/use
of traditional medicine. Psychosocial factors: Depression,
anxiety, and social support.

Measurements (Annex-2)

Medication adherence was assessed by three items the
number of days in the last week that an individual: (1)
takes blood pressure medication, (2) takes it at the same
time every day, and (3) takes the recommended dosage.
Responses were summed (range, 0-21), and participants
reporting that they followed these 3 recommendations
on 7 out of 7 days were considered adherent (score=21)
unless they were considered non-adherent to medication.

Weight management.—was assessed by 10 items activi-
ties undertaken to manage weight through dietary practices
such as reducing portion size and making food substitu-
tions as well as exercising to lose weight. Items assessed
agreement with weight management activities during the
past 30 days. Response categories ranged from strongly
disagree (1) to strongly agree (5). Responses were summed
creating a range of scores from 10 to 50. Participants who
reported that they agreed or strongly agreed with all 10
items (score >40) were considered adherent to weight man-
agement and a score <39 was considered non-adherent.

Physical activity was assessed by 2 items of days in the
last seven days of last week. Then, the responses were
added up (range, 0-14). Participants who scored>8
were coded as adhering to the physical activity
recommendations.

A low-salt diet:—was assessed by ten items. Six items
were negatively phrased; these items were reverse-
coded. A mean score was calculated. Scores of 5 or bet-
ter (indicating that participants followed low-salt diet
practices on 6 out of 7 days) were considered adherent to
a low-salt diet.

Hypertension Knowledge:—was measured by HK-LS
which includes 22 item questions. Nine of these items
on the questionnaire were negatively phrased. Before
the analysis, these were reverse-scored. The total sum of
the scores of the knowledge items gives a score ranging
from 1 to 22. The mean score was used to measure the
knowledge level. This way, those who scored the mean
and above were regarded as having good knowledge of
HK-LS, while those who scored below the mean score
were regarded as having poor knowledge of HK-LS.

Psychosocial factors contain six domains which are
anxiety, depression, and social support. The seven items
were used to assess Generalized Anxiety Disorder. Scores
for each item were 0 “not at all” 1 “several days” 2 “more
than half days” to 3 “nearly every day” with a total score
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ranging from O to 21. The respondents who scored above
or equal to ten were considered to have anxiety.

The depression screening and diagnostic questionnaire
for major depressive disorder (MDD) was used PHQ-9.
Scores for each item are 0 “not at all” 1 “several days” 2
“more than half days” to 3 “nearly every day” with a total
score ranging from O to 27. The respondent who scored
above or equal to ten was considered as having depression.

Social support was assessed by the OSSS-3 which con-
tains three items. The first item is rated on a four-point
Likert scale ranging from 1 to 4. The second and the third
items are rated on a five-point Likert scale ranging from 1
to 5. The sum score ranges from 3 to 14. The ranges from
12-14 to OSSS-3 were strong social support, 9-11 were
considered moderate social support, and 3-8 were poor
social support.

Operational definitions

Uncontrolled blood pressure was defined as blood pres-
sure (BP)>150/90 mmHg in hypertensive patients aged
60 or older, or BP>140/90 mmHg in hypertensive patients
aged less than 60 years and all ages of hypertensive patients
with diabetes mellitus or chronic kidney disease [2].

Abstinence from alcohol drinking: Participants who had
not consumed any type or amount of alcohol in the last
7 days according to the H-SCALE [20, 34, 35].

Adherence to a low-salt diet: Respondents who scored
equal to the mean and above the low-salt diet of the
H-SCALE cohort [20, 34, 35].

Adherence to physical activity: Participants were
considered adherent to physical exercise when the
mean score was above 8 out of 14 physical activities of
H-SCALE [20, 34, 35].

Adherence to weight management: measured by 10
Likert-type scale items rated from 1 (strongly disagree) to
5 (strongly agree). The responses were summed [10-27,
36-58]. Patients with a score > 40 were considered adher-
ent to weight management [20, 34, 35].

Medication adherence: Patients who scored 21 out of
21 were considered adherent to medication [20, 34, 35].

Adherence to smoking abstinence: Respondents who
reported not smoking in the last seven days on the
H-SCALE [20, 34, 35].

Current khat chewing: Patients have chewed khat, even
just a single stick, in the last 7 days [7].

Good hypertension knowledge: A total of 22 respond-
ents had a score ranging from O to 22 points on the
Hypertension Knowledge-Level Scale [20].

Poor hypertension knowledge: From a score ranging
from 0 to 22, respondents scored below the mean on the
Hypertension Knowledge-Level Scale (HK-LS) [20].
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Major depressive disorder: The total score ranged from
0 to 27, and a respondent who scored above or equal to
ten points on the PHQ was included [20].

Generalized Anxiety Disorder: Patients with a score
ranging from O to 21 were considered to have a score
above or equal to 10 on the GAD-7 [20].

Poor social support: Respondents’ score ranges from 3
to 8 according to the OSSS-3 [20].

Moderate social support: Respondents’ scores ranged
from 9 to 11 according to the OSSS-3 [20].

Strong social support: Respondents’ score ranges from
12 to 14 according to the OSSS-3 [20].

BMI categorized: underweight<18.50 kg/m2; normal
18.5- 24.99; overweight 25.0-29.99 and obese > 30 [15].

Data quality control

To ensure the quality of the data, all the data collectors
were given two days of training on the data collection
approach of the study before the data collection. All the
questionnaires were prepared in the English language,
translated to Afan Oromo, and retranslated back to Eng-
lish to check for any inconsistencies. Pretests were per-
formed on 19 (i.e., 5%) randomly selected patients at
Bore Hospital, which is outside of the study area, and all
corrections and modifications were maintained. Super-
vision and verification were provided by the assigned
supervisors and principal investigator to ensure the com-
pleteness and consistency of the collected data. All the
collected data were examined for completeness and con-
sistency during data management, storage, and analysis.

Data processing and analysis

The data were entered into Epi Data 3.1, and analyses
were performed with SPSS version 25. Descriptive statis-
tics (simple frequency, percentage, mean, and standard
deviation) were computed to describe the study objec-
tives in terms of appropriate variables.

A bivariable and multivariable binary logistic regression
analysis was performed to identify independent determi-
nants of uncontrolled blood pressure. In the bivariable
analysis, those variables with a p-value<0.25 were fur-
ther entered into the multivariable binary logistic regres-
sion model to assess the association between dependent
and independent variables and to control for the poten-
tial effects of confounders. A multivariate logistic regres-
sion model with a backward likelihood ratio method was
used to identify predictors of UBP. Crude and adjusted
odds ratios with 95% Cls were used to determine the
strength of the association between the response variable
and predictor variables. A p-value<0.05 was considered
to indicate statistical significance. The Hosmer—Leme-
show goodness-of-fit statistic was used to check model
fitness, and the model had a p-value=0.277 (>0.05). A
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multicollinearity test was carried out to determine the
correlation between independent variables using the
variance inflation factor (VIF), and no variables were
observed with a VIF > 10. (Annex-1) The results were then
presented using frequency tables, figures, and text.

Results

Socio-demographic characteristics of the respondents

In this study, a total of 384 respondents (128 cases and
256 controls) participated, for a response rate of 100%.
Among the respondents, 61 (47.66%) were male, and 131
(51.17%) were male. The mean ages of the respondents
were 53.64 years (SD=14.9) and 54.5 years (SD=15.4)
for the controls and cases, respectively. In terms of edu-
cational status, 53.13% of patients (cases) and 45.70%
of controls did not attend formal education. Govern-
ment employers made up 87 (33.98%) of the controls and
22 (17.19%) of the cases. Ninety-three (72.66%) of the
patients and one hundred ninety (74.22%) of the controls
were urban residents (Table 1).

Clinical characteristics

In this study, among all the respondents, 57 (44.5%) and
94 (36.7%) had a family history of hypertension. Regard-
ing the duration of diagnosis of HTN, 62 (44.8%) patients
and 145 (56.6%) controls were diagnosed within the last
five years, and the majority of the patients (92.97%) and
controls (90.63%) had a monthly follow-up at the hospi-
tals. A comparable number of the patients (39.06%) and
the controls (39.06%) had missed follow-ups. Regarding
the source of medication, 92 (71.88%) patients and 182
(71.09%) controls used community-based health insur-
ance (CBHI). Furthermore, 93 (72.66%) of the patients
and 50 (19.53%) of the controls used traditional medi-
cine in combination with or in place of modern antihy-
pertensive drugs. Among the patients, 49 (38.28%) and
50 (19.53%) were overweight. More than a quarter of the
patients (59 [46.09%]). Among the controls, 117 (45.70%)
had a medically confirmed comorbidity (Table 2).

Hypertensive knowledge, hypertension self-care practices
and behavioral factors

In this study, 51 (39.84%) of the patients and 141
(55.07%) of the controls scored above the mean knowl-
edge score, which indicated good knowledge of HTN.
Regarding hypertension self-care practices, less than
a quarter of the patients 46 (35.94%); most of the con-
trols (165 [64.45%] were adherent to their antihyper-
tensive medication). Concerning the low-salt diet,
more than half of the patients (57.81%) and the controls
(51.95%) were adherent to the low-salt diet. Likewise,
a few of the patients 9(7.03%) and one of the controls
29(11.33%) were adherent to the recommended physical
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Table 1 Socio-demographic Characteristics of Adult
Hypertensive Patients on Follow-Up at Negelle and Adola
General Hospitals Guji Zone, Oromia, Ethiopia, January 1-30,
2023

Cases Controls
Number (%) Number (%)

Characteristics

Sex Male 61(47.66) 131(51.17)
Female 67(52.34) 125(48.83)
Age 18-35 years 11(8.59) 24(9.38)
36-49 Years 39(3047) 91(35.55)
>50 years 78(60.94) 141(55.08)
Marital status Single 2(1.56) 9(3.52)
Married 83(64.84) 176(68.75)
Divorced 14(10.94) 19(7.42)
widowed 29(22.66) 52(20.31)
Religion Orthodox 56(43.75) 116(45.31)
Muslim 43(33.59) 98(38.28)
Protestant 24(18.75) 24(9.38)
Catholic 2(1.56) 11(4.30)
Others 3(2.34) 7(2.73)
Educational level No formal education 68(53.13) 117(45.70)
Primary education 18(14.06) 51(19.92)
Secondary education  16(12.50) 22(8.59)
Collage/university 26(20.31) 66(25.78)
Occupational level Housewife 40(31.25) 65(25.39)
Government employer 22(17.19) 87(33.98)
Unemployed 5(3.91) 3(1.17)
Retired 29(22.66) 41(16.02)
Merchant 27(21.09) 47(18.36)
Farmer 2(1.56) 4(1.56)
Income level Less than 2000birr 19(14.84) 31(12.11)
2000 and above 109(85.16)  225(87.89)
Residence Urban 93(72.66) 190(74.22)
Rural 35(27.34) 66(25.78)

activity. Approximately half of the 66 patients (51.56%)
and nearly three-fourths of the controls 186 (72.66%)
were adherent to smoking abstinence. Moreover, 68
(53.13%) of the patients and 116 (45.31%) of the con-
trols were nonadherent to alcohol abstinence. Approxi-
mately 109 (85.16%) of the patients and 117 (69.14%) of
the controls were nonadherent to weight management.
A comparable magnitude of the cases (47.66%) and the
controls (46.48%) were khat chewers (Table 3).

Psychosocial factors

In this study, 31 (24.22%) of the patients and 62 (24.22%)
of the controls had anxiety on the Generalized Anxiety
Disorders 7-item (GAD-7) scale. Similarly, 24 (18.75%)
of the patients and 50 (19.53%) of the controls had
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Table 2 Clinical Characteristics of Adult Hypertensive Patients
on Follow-Up at Negelle and Adola General Hospitals Guji Zone,
Oromia Region, Oromia, Ethiopia, January 1-30, 2023
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Table 3 Hypertension self-care practices and behavioral factors
among adult hypertensive patients receiving care at Negelle and
Adola General Hospitals, Guji Zone, Oromia, Ethiopia, 2023

Characteristics Cases Controls Characteristics Cases Controls
Number (%) Number (%) Number (%) Number (%)
Family history of HTN Yes 57(44.53) 94(36.72) Hypertensive knowl- Good Knowledge 51(39.84) 141(55.07)
No 71(5547)  162(63.28) edge Poor Knowledge ~ 77(60.16) 115(44.93)
Duration of diagnosis <5 years 62(48.44) 145(56.64) Medication Adherence Adherent 46(35.94) 165(64.45)
5-10 years 47(36.72) 74(28.91) Non-Adherent 82(64.06) 91(35.55)
>10 years 19(14.84) 37(14.45) Low salt diet Adherent 74(57.81) 133(51.95)
Frequency of visit Every two weeks 6(4.69) 15(5.86) Non-Adherent 54(42.19) 123(48.05)
Monthly 119(92.97)  232(90.63) Physical activity Adherent 9(7.03) 29(11.33)
Every sixmonth  3(2.34) 9(3.52) Non-Adherent 119(92.97) 227(88.67)
Missed Appointments Yes 50(39.06) 100(39.06) Non-Smoking Adherent 66(51.56) 186(72.66)
No 78(60.94) 156(60.94) Non-Adherent 62(48. 44) 70(27.34)
Source of Medication CBHI 92(71.88) 182(71.09) Alcohol Abstinence Adherent 60(46.88) 140(54.69)
Free of charge 4(3.13) 6(2.34) Non-Adherent 68(53.13) 116(45.31)
Self-sponsored  32(25.00) 68(26.56) Weight Management  Adherent 19(14.84) 79(30.86)
Frequency of BP meas-  Every 2 weeks 27(21.09) 75(29.30) Non-Adherent 109(85.16) 177(69.14)
urement Monthly 81(63.28)  144(56.25) Current Khat chewing  Yes 61(47.66) 119(46.48)
Every 2 months  3(2.34) 2(0.78) No 67(52.34) 137(53.52)
Every 3 months  17(13.28) 35(13.67)
Traditional medicine use Yes 93(72.66) 50(19.53)
No 35(27.34) 206(80.47)
BMI Normal weight  53(41.41) 17:(68.35) Table 4 Psychosocial factors of adult hypertensive patients
Overweight 49(38.28)  5001953) at the Negelle and Adola General Hospitals in the Guiji Zone,
Obese 26(2031)  310217) Oromia, Ethiopia, January 1-30, 2023
Comorbidity Yes 59(46.09) 117(45.70)
No 69(53.91) 139(54.30) Characteristics Cases Controls
Numbers (%) Numbers (%)
Anxiety Yes 31(24.22) 62(24.22)
No 97(75.78) 194(75.78)
X . . . Depression Yes 24(18.75) 50(19.53)
dePressmn according to the Pa.tlent Health Question- No 104(81.25) 06(80 47)
naire-9 (PHQ_Q) scale. ApprOXImately 48 (37'50%) of Socialsupport  Poorsocial support 48(37.50) 27(49.61)
the patients and 127 (49.61%) of the controls had poor Moderatesocialsupport 64(50.00) 06(41.41)
social support according to the Oslo Social Support Scale Strongsocialsupport  16(12.50) 23(898)

(OSSS-3) (Table 4).

Determinants of uncontrolled blood pressure

According to our bivariate analysis, the independent
variables that were associated with the outcome variable
were education status, medication adherence, adherence
to smoking abstinence, adherence to physical activity,
adherence to alcohol abstinence, adherence to weight
management, family history of HTN, use of traditional
medicine, knowledge of hypertension, BMI, and social
support. All the predictor variables with a p-value <0.25
according to the bivariable logistic regression were col-
lectively entered into the multivariable logistic regres-
sion to control for confounding variables. Finally, the

multivariable analysis revealed that nonadherence to
antihypertensive medication, nonadherence to smoking
abstinence, nonadherence to weight management, poor
knowledge of hypertension, use of traditional medicine,
and being overweight were found to be significant pre-
dictors of uncontrolled blood pressure.

In this study, the odds of nonadherence to antihy-
pertensive medication in hypertensive patients with
UBP were 2 times greater than those in their counter-
parts (AOR=2.01, 95% CI=1.16-3.44). The odds of
nonadherence to smoking abstinence in hypertensive
patients with UBP were 1.8 times greater than those in
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Table 5 Determinants of uncontrolled blood pressure among adult hypertensive patients on follow-up at Negelle and Adola General

Hospitals, Guji Zone, Oromia. Ethiopia, 2023

Characteristics Cases Controls COR (95% CI) AOR (95% ClI)
N (%) N (%)

Educational No formal education 68(53 13) 117(47.70) 1.47(0.85-2.54) 1.47(0.71-3.07)

status Primary education 18(14.06) 51(19.92) 0.89(0.44-1.81) 1.03(041-2.59)
Secondary education 16(12.50) 22(8.59) 1.84(0.84-4.05) 3.22(1.09-9.50)
Collage/university 26(20.31) 66(25.78) 1 1

Medication Non-adherence 82(64.06) 91(35.55) 3.23(2.07-5.03) 2.00(1.16-3.44) *

adherence Adherent 46(35.94) 165(64.45) 1 1

Smoking Non-Adherent 62(48.44) 70(27.34) 249(1.60-3.88) 1.83(1.05-3.22) *

abstinence Adherent 66(51.56) 186(72.66) 1 1

Physical Nonadherent 119(92.97) 227(88.67) 1.68(0.77-3.68) 0.76(0.26-2.21)

activity Adherent 60(46.88) 140(54.69) 1 1

Alcohol Nonadherent 68(53.13) 116(45.31) 1.37(0.89-2.09) 1.05(0.60-1.87)

Abstinence Adherent 60(46.88) 140(54.69) 1 1

Adherence to Weight Nonadherent 109(85.16) 177(69.14) 2.56(1.47-4.46) 2.01(1.04-3.92) *

Management Adherent 19(14.84) 79(30.86) 1 1

Knowledge for hypertension Poor Knowledge 77(60.16) 115(44.92) 1.85(1.20-2.85) 2.18(1.26-3.76) **
Good Knowledge 51(39.84) 141(55.08) 1 1

Family History of Hypertension Yes 57(44.53) 94(36.72) 1.38(0.89-2.13) 1.24(0.71-2.19)
No 71(55.47) 162(63.28) 1 1

Traditional Medicine use Yes 93(72.66) 50(19.53) 10.94(6.66-17.98) 9.13(5.31-15.69) **
No 35(27.34) 206(80.47) 1 1

BMI Normal weight 53(41.41) 175(68.36) 1 1
Overweight 49(38.28) 50(19.53) 3.24(1.96-5.33) 3.35(1.79-6.26) **
Obese 26(20.31) 31(12.11) 2.77(1.51-5.07) 2.64(1.26-5.59) *

Social Support Poor 48(37.50) 127(49.61) 0.54(0.26-1.12) 048(0.19-1.22)
Moderate 64(50.00) 106(41.41) 0.86(0.43-1.76) 0.72(0.29-1.81)
Strong 16(12.50) 23(8.98) 1 1

" Significant at p-value < 0.05**significant at a P value <0.01

their counterparts (AOR=1.84, 95% CI=1.05-3.22). Discussion

Likewise, the odds of nonadherence to weight man-
agement in hypertensive patients with uncontrolled
blood pressure were 2 times greater than those in their
counterparts (AOR=2.02, 95% CI=1.04-3.92). In this
study, the odds of having poor knowledge of hyper-
tension in patients with uncontrolled blood pressure
were 2 times greater than those in their counterparts
(AOR=2.18, 95% CI=1.26-3.76). Moreover, in this
study, the odds of traditional medicine use in hyper-
tensive patients with uncontrolled blood pressure
were 9 times greater than those in their counterparts
(AOR=9.13, 95% CI=5.31-15.69). Accordingly, the
odds of being overweight in hypertensive patients with
UBP were 3 times greater than those in normal-weight
hypertensive patients (AOR=3.35, 95% CIl=1.79-
6.26) (Table 5).

This case—control study investigated the determinants of
uncontrolled blood pressure among adult hypertensive
patients on follow-up at the Negelle and Adola General
Hospitals in the Guji Zone, southern Ethiopia, 2023. In this
study, nonadherence to antihypertensive medication, non-
adherence to smoking abstinence, nonadherence to weight
management, poor hypertension knowledge, use of tradi-
tional medicines, and being overweight were found to be
significantly associated with uncontrolled blood pressure.
In this study, the odds of non-adherence to antihy-
pertensive medication in those patients were 2 times
greater than those of their counterparts. This study was
in line with a cross-sectional study performed in differ-
ent regional areas of study, including Ethiopia (Ambhara,
Tigray) and Brazil [5, 15, 21, 24, 52, 53]. This might be
due to antihypertensive medications control high blood
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pressure by increasing vasodilatation, increasing urina-
tion to remove excess salt and fluid from the body, and
blocking the sympathetic activation of the heart to slow
the heartbeat, and widening the blood vessels [39, 59].

In the present study, the odds of non-adherence to
smoking abstinence in hypertensive patients with UBP
were 1.8 times greater than those in their counterparts.
These findings are in line with cross-sectional studies per-
formed in the Bale zone and Jimma, Ethiopia [7, 15]. This
might imply that smoking leads to the enhancement of
sympathetic activity, which increases cardiac muscle oxy-
gen demand through the escalation of BP, heart rate, and
contraction of the myocardium [60]. Moreover, prolonged
smoking and even after quitting, rigid and tough arteries
can persist, which leads to sustained high BP [61].

Similarly, in this study, the odds of nonadherence
to weight management in hypertensive patients with
uncontrolled blood pressure (patients) were 2 times
greater than those in their counterparts. These findings
are consistent with those of a cross-sectional study per-
formed in Mekelle, Northern Ethiopia, and a prospective
cohort study performed in Italy [5, 50]. Weight reduc-
tion has been shown to decrease left ventricular mass
and wall thickness reduces arterial stiffness and improves
endothelial function, leading to a decrease in blood pres-
sure [62].

In this study, the odds of having poor hypertension
knowledge in hypertensive patients with uncontrolled
blood pressure were 2 times greater than those in their
counterparts. This finding is consistent with cross-sec-
tional studies performed in Pakistan and China [55, 56].
This practice is useful because having good knowledge of
HTN is a crucial factor that can enhance healthy lifestyle
modifications and modify a person’s perception of their
risk, which are significant in controlling HTN and pre-
venting its related complications.

According to this study, the odds of traditional medi-
cine use in hypertensive patients with uncontrolled blood
pressure were 9 times greater than those in their counter-
parts. This finding is in line with a cross-sectional study
performed in 12 sub-Saharan African countries [27]. This
might imply that patients who take traditional medicine
but take conventional antihypertensive medicine irreg-
ularly have poor compliance with the pharmacologic
management of HTN, leading to UBP. However, these
findings are inconsistent with those of a study performed
in Central America in Belize, where the use of traditional
medicine was found to lower high blood pressure [63].
This discrepancy might be due to differences in interna-
tional traditional medicine use policy, strategies, imple-
mentation, and study setting.
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Similarly, in this study, the odds of uncontrolled blood
pressure among overweight hypertensive patients were 3
times greater than those among individuals with a nor-
mal weight. These findings are consistent with those of
a cross-sectional study conducted in Morocco, the Bale
zone in Ethiopia, and Jimma in Ethiopia [7, 15, 64].

Limitations of the study

This study has the following limitations: Several self-
reported variables, such as adherence to the recom-
mended self-care practice for hypertension, might be
affected by social desirability bias, and this bias was
reduced through detailed clarification of the objective
before the participants were interviewed. In addition,
self-reported adherence to self-care activities was meas-
ured by the H-SCALE for the past seven days, and this
may have caused recall bias. Furthermore, this was a
facility-based study, and the sampling method employed
was a nonprobability sampling technique; therefore, its
generalizability to the general population is limited.

Conclusion

In adult hypertension patients who were followed up, this
study identified factors that contributed to UBP. We con-
cluded that poor hypertension knowledge, the use of tra-
ditional medications, nonadherence to antihypertensive
medication, nonadherence to smoking abstinence, non-
adherence to weight management, and overweight were
significant predictors of UBP. The majority of the factors
that have been linked to patients with uncontrolled blood
pressure in the Guji zone, Oromia, Ethiopia, are modi-
fiable and preventable. Therefore, patients’ adherence
to antihypertensive medication should be maximized.
Moreover, to enhance patients’ knowledge of hyperten-
sion, continuous health education on lifestyle practices
and hypertension-related complications should be pro-
vided at each follow-up visit through nurses, physicians,
and pharmacists to prevent this problem. Regarding
weight management and high BMI (being Overweight/
Obese) a multiprofessional approach is relevant with a
particular focus on nutritionists, health promotion officer
and exercise experts. Furthermore, risk communication
regarding traditional medicine use should be performed
in addition to information about hypertension risk fac-
tors. Finally, we recommend further study to explore the
mechanism through which traditional medicine use may
influence blood pressure control and identify specific
herbs or practices that may pose a risk to hypertensive
patients. Thus, by addressing these factors, we can reduce
the burden of UBP and improve overall health outcomes
for patients in this population.
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