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ABSTRACT

Background: Hypertension is a major preventable contributor to cardiovascular disease, stroke, renal
disease, disability, and premature mortality, yet blood pressure control remains suboptimal in many
outpatient settings because long-term management depends on patient knowledge, treatment
adherence, lifestyle modification, and regular follow-up. Objective: This study aimed to assess
hypertension-related knowledge, medication adherence, self-care practices, and blood pressure control
among diagnosed hypertensive patients attending outpatient clinical services in Lahore, Pakistan.
Methods: A descriptive cross-sectional study was conducted among 245 adult diagnosed hypertensive
patients attending the Medicine OPD, Cardiology OPD, and Family Medicine Clinic at the University of
Lahore Teaching Hospital, Lahore, Pakistan. Participants were selected using non-probability
consecutive sampling. Data were collected using a structured questionnaire assessing sociodemographic
and clinical characteristics, hypertension-related knowledge, medication adherence, self-care practices,
and blood pressure control status. Descriptive statistics were used to summarize categorical variables as
frequencies and percentages. Results: Among 245 participants, 66 (26.9%) had poor knowledge, 122
(49.8%) had moderate knowledge, and 57 (23.3%) had good knowledge. Good medication adherence was
reported by 63 (25.7%) participants, moderate adherence by 90 (36.7%), and non-adherence by 92 (37.6%).
Diet non-adherence was reported by 179 (73.1%) participants, physical inactivity by 184 (75.1%), and
uncontrolled hypertension by 178 (72.7%). Conclusion: Diagnosed hypertensive patients attending
outpatient care showed incomplete disease-related knowledge, suboptimal medication adherence, poor
lifestyle-related self-care, and a high burden of uncontrolled blood pressure. Structured education,
adherence support, lifestyle counseling, and follow-up reinforcement are needed to improve
hypertension selfmanagement and control. Keywords: Hypertension; knowledge; medication
adherence; self-care; blood pressure control; outpatient care; Pakistan.

INTRODUCTION
INTRODUCTION

Hypertension remains one of the most prevalent chronic non-communicable diseases and is a major
contributor to cardiovascular morbidity, stroke, renal impairment, disability, and premature mortality.
Although effective pharmacological and lifestyle-based interventions are available, long-term blood
pressure control remains suboptimal in many clinical settings because hypertension is frequently
asymptomatic, lifelong, and dependent on sustained patient participation in self-management. In
outpatient populations, effective control therefore requires more than prescription of antihypertensive
medication; it also depends on patients’ understanding of the disease, their perception of its seriousness,
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their acceptance of long-term treatment, and their ability to maintain self-care behaviors such as
medication adherence, dietary salt restriction, physical activity, smoking avoidance, regular follow-up,
and blood pressure monitoring. Evidence from hypertensive populations has shown that disease-related
knowledge is closely linked with self-care adherence, suggesting that inadequate understanding of
hypertension may contribute to poor long-term management and preventable complications (1).

In Pakistan, hypertension care is further influenced by delayed diagnosis, limited health literacy,
financial barriers, inconsistent follow-up, and variable access to structured counseling. Patients attending
medicine, cardiology, and family medicine outpatient departments represent an important clinical
population because they are already diagnosed and connected to healthcare services, yet many may
continue to have poor adherence, inadequate lifestyle modification, and uncontrolled blood pressure.
Studies from Pakistan have identified medication non-adherence as a persistent challenge among
hypertensive patients and have reported that adherence is influenced by factors such as patient
education, affordability of treatment, comorbid conditions, treatment beliefs, and healthcare-provider
counseling (2). Local evidence from Lahore has also highlighted gaps in hypertension-related
knowledge and treatment adherence, reinforcing the need to evaluate patient-level barriers within
outpatient clinical settings where routine counseling and follow-up can be strengthened (3).

Knowledge, attitude, and practice assessment provides a useful framework for understanding why
diagnosed hypertensive patients may fail to achieve optimal control despite receiving medical care.
Knowledge reflects awareness of hypertension risk factors, complications, treatment requirements,
target blood pressure levels, and the need for lifelong monitoring. Attitude reflects patients’ beliefs about
the seriousness of hypertension, confidence in treatment, willingness to adopt lifestyle modification, and
perceived importance of regular follow-up. Self-care practices represent the behavioral component of
hypertension management, including adherence to medication, healthy diet, physical activity, smoking
and alcohol avoidance, weight management, home blood pressure monitoring, and clinic attendance.
Regional evidence indicates that better hypertension knowledge is associated with improved medication
adherence, but knowledge alone may not be sufficient when attitudes, socioeconomic barriers, and
healthcare-system factors limit behavioral change (4).

Previous Pakistani research has examined hypertension knowledge, adherence, and self-care in different
populations; however, gaps remain in locally focused outpatient evidence, particularly among diagnosed
hypertensive patients attending tertiary-care medicine, cardiology, and family medicine services. Such
patients may differ in disease duration, educational background, comorbidity burden, access to
information, and frequency of clinical contact, all of which may influence self-management behavior.
Prior work in Pakistan has shown that self-care among hypertensive patients is often inadequate and
shaped by multiple demographic and clinical predictors, emphasizing the need for setting-specific
assessment to guide patient education and behavioral interventions (5). Generating local evidence from
outpatient departments is therefore important for identifying modifiable deficiencies in knowledge,
attitude, and self-care practices and for informing counseling strategies that can be integrated into
routine clinical care.

This study was designed using a PICO-oriented framework in which the population comprised diagnosed
adult hypertensive patients attending medicine, cardiology, and family medicine outpatient services in
Lahore, Pakistan; the key exposure domains were hypertension-related knowledge and attitude toward
long-term disease management; the principal outcomes were self-care practices, medication adherence,
and blood pressure control; and the clinical context was routine outpatient care in a tertiary-care
teaching hospital. The objective of the study was to assess the level of knowledge, attitude, and self-care
practices among diagnosed hypertensive patients and to identify gaps in hypertension-related awareness
and self-management behaviors. The study further aimed to examine the relationship between

knowledge, attitude, and self-care practices in order to support targeted counseling, adherence
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promotion, lifestyle modification, and follow-up strategies for improved hypertension control in

outpatient clinical practice.

MATERIAL AND METHODS

A descriptive cross-sectional study was conducted to assess hypertension-related knowledge, attitude, and
self-care practices among diagnosed hypertensive patients receiving outpatient care at the University of
Lahore Teaching Hospital, Lahore, Pakistan. The study was carried out over a six-month period after
approval of the study protocol. The study population comprised adult patients with a previous diagnosis
of hypertension who attended the Medicine OPD, Cardiology OPD, or Family Medicine Clinic during the
data collection period. This design was selected because it allowed assessment of the distribution of
knowledge, attitude, adherence-related behaviors, lifestyle practices, and blood pressure control status at

a single point in routine outpatient care.

The sample size was calculated using the single-population proportion formula, n = Zp(1 — p)/d? using
a 95% confidence level, a Z value of 1.96, an expected proportion of poor hypertension knowledge of
80.6%, and a 5% margin of error. Substitution of these values produced a required sample size of 240.3
participants. After adjustment for incomplete responses and non-response, the final sample size was
increased to 245 participants. A non-probability consecutive sampling technique was used, and all
eligible diagnosed hypertensive patients attending the selected outpatient departments during the study
period were approached until the required sample size was achieved.

Participants were eligible for inclusion if they were diagnosed cases of hypertension, aged 18 years or
above, attending the Medicine OPD, Cardiology OPD, or Family Medicine Clinic, willing to participate,
and able to provide informed consent. Patients were excluded if they were critically ill and required
emergency care, had severe cognitive impairment or psychiatric illness affecting their ability to respond,
had pregnancy-induced hypertension or preeclampsia, were unwilling to participate, or had incomplete
questionnaire responses. Eligible patients were approached in the outpatient departments after
permission was obtained from the relevant hospital authorities. The purpose and procedure of the study
were explained to each participant, and written informed consent was obtained before data collection.
Participation was voluntary, and participants were informed that refusal or withdrawal would not affect
their clinical care.

Data were collected using a structured questionnaire administered through face-to-face interviews. For
literate participants, the questionnaire was self-administered where appropriate, whereas for participants
unable to read or write, the researcher read the questions aloud and recorded the responses without
influencing the answers. The questionnaire contained sections on sociodemographic characteristics,
clinical characteristics, knowledge regarding hypertension, attitude toward hypertension management,
and self-care practices. Items addressed hypertension risk factors, complications, treatment, medication
adherence, diet, physical activity, blood pressure monitoring, smoking, alcohol use, follow-up visits, and
lifestyle modification. The dependent variables were knowledge regarding hypertension, attitude toward
hypertension management, and self-care practices. The independent variables included age, gender,
marital status, educational status, employment status, duration of hypertension, family history of
hypertension, comorbidities, home blood pressure monitoring, and regular follow-up status.

Knowledge was operationally defined as the patient’s understanding of hypertension, including its risk
factors, complications, treatment, and prevention. Attitude was defined as the patient’s beliefs and
perceptions regarding hypertension seriousness, treatment, follow-up, and lifestyle modification. Self-
care practices were defined as health-related behaviors for hypertension management, including
medication adherence, dietary control, physical activity, blood pressure monitoring, and follow-up.
Knowledge was categorized as poor, moderate, or good according to the questionnaire scoring protocol.
Attitude was categorized as negative, neutral, or positive, and self-care practice was categorized as poor

or good using the same scoring protocol. Hypertension was defined as a previously diagnosed condition
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of high blood pressure documented in the patient’s medical history or current treatment record. Blood
pressure values were obtained from the patient record or measured during the outpatient visit using a
standard blood pressure apparatus, and systolic and diastolic blood pressure were recorded in mmHg.
Blood pressure control status was classified as controlled or uncontrolled according to the operational
criteria used in the study.

Procedures were applied to reduce information bias and improve consistency during data collection. The
same structured questionnaire format was used for all participants, and questions were administered in
a standardized manner. For participants requiring interviewer administration, questions were read
without prompting or suggesting responses. Completed questionnaires were checked for completeness
and internal consistency before data entry. Each questionnaire was assigned a unique identification
number to preserve anonymity and support accurate data management. Data were entered into IBM
SPSS Statistics for analysis, and incomplete questionnaires were excluded from the final analysis.
Internal consistency of the questionnaire was assessed using Cronbach’s alpha for the knowledge,
attitude, and self-care practice sections where applicable, with reliability interpreted as excellent for o >
0.90, good for a = 0.80-0.89, acceptable for a = 0.70-0.79, questionable for a = 0.60-0.69, and poor for a <
0.60.

Data were analyzed using IBM SPSS Statistics. Categorical variables, including gender, educational
status, employment status, family history of hypertension, knowledge level, attitude level, medication
adherence level, self-care practice level, and blood pressure control status, were summarized as
frequencies and percentages. Continuous variables, including age, systolic blood pressure, diastolic blood
pressure, and total knowledge, attitude, and self-care scores, were summarized as mean + standard
deviation when normally distributed and as median with interquartile range when non-normally
distributed. Associations between categorical variables, including knowledge level and medication
adherence, attitude level and self-care practices, and self-care practices and blood pressure control, were
assessed using the chi-square test. Correlations between continuous normally distributed scores were
assessed using Pearson correlation, whereas non-normally distributed scores were assessed using
Spearman correlation. Binary logistic regression was planned to identify independent predictors of good
self-care practices and medication adherence, with results expressed as adjusted odds ratios, 95%
confidence intervals, and p-values. A p-value of less than 0.05 was considered statistically significant.

Ethical approval was obtained from the relevant institutional ethical review committee before data
collection, and administrative permission was obtained from the University of Lahore Teaching
Hospital. All participants were informed about the purpose, procedure, risks, and benefits of the study
before enrollment. Written informed consent was obtained from each participant. Confidentiality and
anonymity were maintained throughout the study, and no personal identifying information was
disclosed in the final report. Data integrity was supported through unique participant identification
numbers, completeness checks before data entry, consistency checks during data management, and
analysis of the final complete dataset.

RESULTS

A total of 245 diagnosed hypertensive patients attending outpatient clinical services were included in
the final analysis. The available aggregated data described hypertension-related knowledge, medication
adherence, selected self-care practices, and blood pressure control status. Sociodemographic
characteristics, clinical characteristics, attitude scores, total knowledge scores, total self-care scores, and
inferential statistical outputs were not available in the supplied dataset.

Table 1. Hypertension-Related Knowledge Level Among Diagnosed Hypertensive Patients, n = 245

Knowledge Level n %
Poor knowledge 66 26.9
Moderate knowledge 122 49.8
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Knowledge Level n %
Good knowledge 57 23.3
Total 245 100.0

Nearly half of the participants had moderate hypertension-related knowledge, accounting for 122 of 245
patients. Poor knowledge was observed in 66 patients, while 57 patients had good knowledge. These
findings indicate that although most participants had at least some awareness of hypertension, only
approximately one-quarter demonstrated good knowledge, suggesting a substantial remaining gap in
disease-related understanding among diagnosed hypertensive patients.

Table 2. Medication Adherence Categories Among Diagnosed Hypertensive Patients, n = 245

Medication Adherence Level n %
Good adherence 63 25.7
Moderate adherence 90 36.7
Non-adherent 92 376
Total 245 100.0

Medication adherence was suboptimal in the study population. Good adherence was reported in 63
patients, while 90 patients had moderate adherence and 92 patients were non-adherent. The largest single
category was non-adherence, representing more than one-third of the sample. When interpreted
alongside the proportion with only moderate or poor knowledge, these findings suggest that adherence-
support interventions should be prioritized in outpatient hypertension care.

Table 3. Alternative Medication Adherence Classification Among Diagnosed Hypertensive Patients, n = 245

Medication Adherence Level n %
High adherence 94 384
Moderate adherence 59 24.1
Non-adherent 92 37.6
Total 245 100.0

Using the alternative medication adherence classification reported in the manuscript, 94 patients were
categorized as having high adherence, 59 as having moderate adherence, and 92 as non-adherent. The
non-adherent category remained unchanged at 92 patients. However, the distribution of high/good and
moderate adherence differed from the primary adherence table, indicating that these two classifications
should be clearly defined and reconciled before final manuscript submission.

Table 4. Binary Medication Adherence Status Among Diagnosed Hypertensive Patients, n = 245

Medication Adherence Status n %
Adherent 176 71.8
Non-adherent 69 28.2
Total 245 100.0

In the binary adherence classification, 176 patients were categorized as adherent and 69 as non-adherent.
This distribution differs from the three-level adherence classifications shown in Tables 2 and 3, where
the non-adherent category included 92 patients. Because the denominator is consistent across all
adherence tables, the discrepancy appears to reflect differences in classification criteria rather than
sample size variation. The manuscript should specify the scoring method and threshold used for each
adherence classification or retain only one primary adherence outcome.

Table 5. Self-Care Practices Among Diagnosed Hypertensive Patients, n = 245

Self-Care Practice Adherent n Adherent % Non-Adherent n Non-Adherent %
Diet adherence 66 26.9 179 731

Physical activity 61 24.9 184 75.1

Alcohol abstinence 245 100.0 0 0.0

Smoking cessation/avoidance 204 83.3 41 16.7

Lifestyle-related self-care practices were unevenly distributed. Diet adherence was reported by only 66
patients, while 179 patients were non-adherent to dietary recommendations. Similarly, only 61 patients
reported adherence to physical activity, whereas 184 were physically inactive or non-adherent to physical
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activity recommendations. Alcohol abstinence was reported by all 245 participants, and smoking
cessation or avoidance was reported by 204 participants. The weakest self-care domains were physical
activity and diet adherence, indicating priority areas for lifestyle counseling in outpatient hypertension
management.

Table 6. Blood Pressure Control Status Among Diagnosed Hypertensive Patients, n = 245

Blood Pressure Control Status n %o
Controlled hypertension 67 27.3
Uncontrolled hypertension 178 727
Total 245 100.0

Blood pressure control was poor in the study population. Only 67 patients had controlled hypertension,
whereas 178 had uncontrolled hypertension. The high proportion of uncontrolled blood pressure is
clinically important because all participants were already diagnosed hypertensive patients receiving
outpatient care. This finding supports the need for improved patient education, adherence monitoring,
lifestyle counseling, and follow-up strategies.

Table 7. Consolidated Descriptive Summary of Main Study Outcomes, n = 245

Domain Category n %o
Knowledge level Poor knowledge 66 26.9
Knowledge level Moderate knowledge 122 498
Knowledge level Good knowledge 57 233
Medication adherence Good adherence 63 257
Medication adherence Moderate adherence 90 367
Medication adherence Non-adherent 92 376
Self-care practice Diet adherent 66 269
Self-care practice Diet non-adherent 179 731
Self-care practice Physically active 61 249
Self-care practice Physically inactive 184 751
Self-care practice Alcohol abstinent 245 100.0
Self-care practice Smoking cessation/avoidance 204 833
Self-care practice Smoking non-cessation/non-avoidance 41 16.7
Blood pressure control Controlled hypertension 67 273
Blood pressure control Uncontrolled hypertension 178 727

The consolidated outcome summary shows that the main gaps were concentrated in lifestyle
modification and blood pressure control. Physical inactivity was reported in 184 patients, diet non-
adherence in 179 patients, and uncontrolled hypertension in 178 patients. In comparison, smoking-
related self-care was more favorable, with 204 participants reporting smoking cessation or avoidance,
while alcohol abstinence was reported by all participants. Knowledge was predominantly moderate
rather than good, with only 57 patients classified as having good knowledge. Together, these findings
suggest that outpatient hypertension care should focus not only on awareness but also on translating
knowledge into sustained behavioral change.

Reviewer-style note: The available manuscript does not provide attitude results, baseline
sociodemographic characteristics, clinical characteristics, cross-tabulations, p-values, confidence
intervals, correlation coefficients, or regression outputs. Therefore, associations between knowledge,
attitude, medication adherence, self-care practices, and blood pressure control cannot be validly reported
from the supplied aggregated data. For publication readiness, the final Results section should include a
baseline characteristics table, attitude-level distribution, overall self-care score classification, and
inferential analyses if the raw dataset is available.
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Integrated Hypertension Self-Management and Control Profile Among Outpatient Participants

A. Ranked Hypertension Care-Gap Burden 100 B. Favorable and Unfavorable Profiles
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Physical inactivity -
80 -
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Uncontrolled BP - 72.7% 60 -
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BP = blood pressure. Percentages are derived from n = 245 using aggregated manuscript data.

The integrated self-management profile showed that the largest unfavorable indicators were physical
inactivity, affecting 184 of 245 participants (75.1%), diet non-adherence, affecting 179 participants
(73.1%), and uncontrolled blood pressure, affecting 178 participants (72.7%). Medication non-adherence
was present in 92 participants (37.6%), while smoking non-avoidance was reported in 41 participants
(16.7%) and alcohol use in none of the participants. Knowledge was predominantly moderate, observed
in 122 participants (49.8%), whereas only 57 participants (23.3%) had good knowledge. The combined
pattern indicates that the principal outpatient management gap was concentrated in lifestyle behavior
and blood pressure control rather than smoking or alcohol-related risk behavior.
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DISCUSSION

The present study assessed hypertension-related knowledge, medication adherence, selected self-care
practices, and blood pressure control among 245 diagnosed hypertensive patients attending outpatient
services at a tertiary-care teaching hospital in Lahore, Pakistan. The findings show a substantial self-
management gap despite participants already being diagnosed and connected to clinical care. Nearly
half of the participants had moderate knowledge, while only about one-quarter had good knowledge,
indicating that disease awareness was present but insufficiently developed for many patients. This is
clinically important because hypertension requires continuous self-management, regular medication
use, lifestyle modification, and follow-up rather than episodic treatment. Similar evidence from Pakistan
has shown that limited hypertension knowledge and poor treatment adherence commonly coexist
among patients receiving care, suggesting that routine clinical contact alone may not be enough to
ensure adequate understanding or sustained behavioral change (3,6).

Medication adherence was also suboptimal in the study population. In the primary three-level
classification, 25.7% of participants had good adherence, 36.7% had moderate adherence, and 37.6% were
non-adherent. This pattern indicates that more than one-third of diagnosed hypertensive patients were
not adhering to medication, while another large subgroup had only moderate adherence. These findings
are consistent with previous Pakistani studies reporting that non-adherence to antihypertensive therapy
remains a persistent barrier to blood pressure control across primary, secondary, and tertiary healthcare
settings (2,9). Studies from Islamabad and other Pakistani clinical settings have similarly shown that
adherence is influenced by affordability of treatment, patient beliefs, health literacy, comorbidities,
follow-up behavior, and provider counseling, reinforcing the need for multifactorial adherence-support
strategies rather than medication prescription alone (2,10).

The lifestyle-related findings were particularly concerning. Diet non-adherence was reported in 73.1%
of participants, and physical inactivity was reported in 75.1%. These two domains represented the largest
behavioral gaps in the study and were even more frequent than medication non-adherence. This suggests
that outpatient hypertension care may be more successful in establishing treatment contact than in
achieving sustained lifestyle modification. Previous research from Pakistan has also reported inadequate
self-care among hypertensive patients and emphasized that dietary behavior, exercise, weight
management, and regular blood pressure monitoring are often weaker than medication-related
behaviors (5). Similar findings from other hypertensive populations indicate that self-care practices are
shaped by knowledge, perceived disease seriousness, family support, socioeconomic constraints, cultural
dietary patterns, and the intensity of healthcare-provider counseling (17,19,20).

Blood pressure control was poor, with only 27.3% of participants classified as controlled and 72.7%
classified as uncontrolled. Although the cross-sectional design does not allow causal interpretation, the
coexistence of limited good knowledge, high medication non-adherence, poor diet adherence, physical
inactivity, and high uncontrolled blood pressure suggests an important clinical pattern. Patients may be
attending outpatient care but still not achieving the behavioral and therapeutic consistency required for
long-term hypertension control. Previous Pakistani evidence has similarly linked inadequate knowledge
and low adherence with uncontrolled blood pressure, while studies on outpatient follow-up have
highlighted the importance of regular clinical attendance and ongoing monitoring in improving control
(7,14). These findings support the need to integrate structured education, adherence assessment, and
lifestyle counseling into routine outpatient encounters rather than relying on brief medication-focused
consultations alone.

The finding that smoking avoidance was reported by 83.3% of participants and alcohol abstinence by all
participants should be interpreted within the local sociocultural context. These behaviors appear more
favorable than diet, physical activity, medication adherence, and blood pressure control. However, self-

reported smoking and alcohol-related behaviors may be influenced by social desirability bias,
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particularly in settings where alcohol use is culturally or religiously sensitive. Therefore, while the
reported prevalence of alcohol use was zero and smoking non-avoidance was relatively low, these
findings should be interpreted cautiously and should not distract from the more prominent management
gaps in diet, activity, adherence, and blood pressure control.

The study also highlights an important reporting and measurement issue related to medication
adherence. The manuscript contains more than one adherence classification, including a three-level
adherence category, an alternative three-level category, and a binary compliant/non-compliant category.
These classifications produced different distributions, particularly for the non-adherent group. This
inconsistency limits interpretability and should be resolved before final submission. A single primary
adherence definition should be selected, its scoring criteria should be reported clearly, and any
alternative classification should be justified as a sensitivity or secondary analysis. Without a transparent
scoring protocol, comparison with prior adherence studies becomes difficult, and the clinical meaning

of adherence categories remains uncertain.

The absence of reported attitude results is another important limitation because attitude was one of the
central domains in the study aim and methods. Attitude toward hypertension seriousness, long-term
medication use, lifestyle change, and follow-up may strongly influence whether knowledge is translated
into practice. If attitude data were collected, they should be reported as negative, neutral, or positive
categories, along with their relationship to self-care and adherence where valid analysis is possible. If
attitude data were not collected or were incomplete, the study aim and methods should be revised to
avoid overstatement. Prior research on hypertension knowledge, attitude, and practice has shown that
favorable attitudes may support better adherence and lifestyle behavior, but gaps between knowledge
and practice often persist when attitudes, access, affordability, and counseling are inadequate (18,19,20).

From a clinical perspective, the findings suggest that outpatient hypertension services should prioritize
practical, behavior-focused interventions. Patient education should move beyond general disease
awareness and should include repeated counseling on medication persistence, salt restriction, dietary
planning, physical activity, home blood pressure monitoring, and follow-up attendance. Counseling
should be tailored to the patient’s literacy level, socioeconomic context, comorbidities, and treatment
barriers. Nurse-led education, pharmacist-supported adherence review, reminder systems, family
involvement, and mobile-health interventions may be useful strategies in similar low- and middle-
income settings. Evidence from Pakistan has shown that multifaceted mobile-health interventions can
improve medication adherence and treatment outcomes among hypertensive patients, supporting the
potential role of structured follow-up and patient engagement tools in routine care (11).

This study has several strengths. It focused on diagnosed hypertensive patients attending real-world
outpatient services, including medicine, cardiology, and family medicine clinics, which makes the
findings relevant to routine clinical practice. The sample size was adequate for descriptive assessment,
and the study addressed multiple domains of hypertension management rather than medication
adherence alone. However, the study also has important limitations. The cross-sectional design prevents
assessment of temporal or causal relationships between knowledge, adherence, self-care, and blood
pressure control. Consecutive non-probability sampling may limit generalizability beyond the study
setting. Self-reported adherence and lifestyle behaviors may be affected by recall and social desirability
bias. The manuscript does not provide detailed scoring cutoffs for knowledge, attitude, or self-care
categories, and the threshold used to define controlled blood pressure is not specified. Baseline
sociodemographic and clinical characteristics, attitude results, inferential statistics, confidence intervals,
and regression outputs are also not reported, limiting deeper interpretation of predictors and
associations.

Overall, the findings indicate that diagnosed hypertensive patients in this outpatient setting had
incomplete hypertension-related knowledge, suboptimal medication adherence, poor lifestyle-related
self-care, and a high burden of uncontrolled blood pressure. The strongest gaps were observed in physical
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activity, dietary adherence, and blood pressure control. These results support the need for structured,
repeated, and patient-centered hypertension education within outpatient care, with emphasis on
translating knowledge into practical self-management behaviors. Future studies should include
validated scoring tools, clearly defined blood pressure-control thresholds, complete attitude and self-care
scales, and adjusted analyses to identify independent predictors of adherence and blood pressure control.

CONCLUSION

This study found substantial gaps in hypertension-related knowledge, medication adherence, self-care
practices, and blood pressure control among diagnosed hypertensive patients attending outpatient
services at a tertiary-care teaching hospital in Lahore, Pakistan. Although nearly half of the participants
had moderate knowledge, only about one-quarter had good knowledge, indicating that disease awareness
remained incomplete among many patients already receiving clinical care. Medication adherence was
also suboptimal, with more than one-third of participants classified as non-adherent in the primary
adherence classification. The most prominent self-care deficiencies were poor dietary adherence and
physical inactivity, affecting nearly three-quarters of the study population, while uncontrolled
hypertension was present in 72.7% of participants. These findings suggest that routine outpatient care
should place greater emphasis on structured patient education, medication-adherence support, lifestyle
counseling, regular blood pressure monitoring, and follow-up reinforcement. Integrating patient-
centered counseling into medicine, cardiology, and family medicine outpatient services may help
translate hypertension knowledge into sustained self-management behaviors and improve long-term
blood pressure control.
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