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1. Introduction

1.1 Background Information

Blood pressure (BP) control among individuals with type 2 diabetes mellitus (T2DM) remains
suboptimal worldwide. An updated meta-analysis of 63 studies involving 1,618,972 individuals
with T2DM found that only 41% (95% CI: 34-47%) achieved guideline-recommended BP
targets.! Effective diabetes management therefore requires not only glycemic control but also
management of cardiovascular risk factors, particularly BP. Evidence from sub-Saharan Africa
(SSA) indicates persistent difficulties in achieving optimal BP control.> A systematic review of
21 SSA studies estimated that 69.8% of people with diabetes had suboptimal BP control, with
suboptimal antihypertensive medication adherence and overweight significantly associated

with poor BP control.?

Across Africa, a systematic review of 109 studies involving 63,890 adults with T2DM found
that only 38% achieved optimal BP control and reported a substantial burden of diabetes
complications, including retinopathy, nephropathy, neuropathy, foot ulcers, and peripheral
arterial disease.? In Sudan, hypertension was reported in 47.7% of patients with diabetes, with
age, BMI, serum creatinine, and diabetic retinopathy significantly associated with
hypertension.*  Studies from Ethiopia, Ghana, Nigeria, Tanzania, and Kenya similarly
demonstrate inadequate BP control and identify factors including older age, longer disease
duration, smoking, suboptimal medication adherence, uncontrolled glycemia,

overweight/obesity, physical inactivity, and treatment burden.® =~ !

Medication adherence is an important concern in Sudan. At a Khartoum diabetes centre, only
15.0% of participants demonstrated high antidiabetic medication adherence, while 40.4%
demonstrated low adherence; reported barriers included adverse effects, herbal medicine use,
and medication unavailability.'? Diabetes self-management also requires sustained medication
adherence, dietary modification, physical activity, glucose monitoring, and appropriate
healthcare utilization, with evidence from SSA indicating generally inadequate performance

across these domains.”> A recent systematic review covering 28 SSA countries reported
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suboptimal adherence to antihypertensive medication, dietary advice, physical activity, and
self-monitoring, while education, self-efficacy, and social support were important

determinants.'*

Evidence from Ethiopia found medication adherence and physical exercise independently
associated with BP control.'® A Ghanaian longitudinal cohort showed that BP control
improved during follow-up but remained suboptimal, with suboptimal medication adherence,
longer hypertension duration, diabetes comorbidity, and treatment burden associated with BP
control.'®  Sudanese studies have also reported suboptimal antidiabetic medication
adherence,” while a Khartoum interventional study demonstrated that clinical pharmacist-led
diabetes education improved medication-adherence scores, highlighting the potential value of

patient education and professional support.'®
1.21.2 Problem Statement

The coexistence of type 2 diabetes mellitus (T2DM) and hypertension substantially increases
cardiovascular and renal risk, yet BP control remains inadequate. Across sub-Saharan Africa,
69.8% of people with diabetes have suboptimal BP control, while an African meta-analysis
found that only 38% of patients with T2DM achieved optimal BP control.?.> Studies from
Sudan and other African countries have identified clinical and behavioral factors associated
with BP control, including disease duration, overweight/obesity, glycemic control, medication
adherence, physical activity, smoking, and treatment burden.* -~ '..'°® Sudanese studies also
demonstrate suboptimal antidiabetic medication adherence and treatment-related
barriers.!2,!" 18

Despite this evidence, an important local research gap remains in Dongola City and Northern
State. The level of BP control and the independent clinical and behavioral factors associated
with uncontrolled BP among adults with T2DM attending Jameeh Diabetes Hospital have not
been established. Evidence from other settings may not be directly applicable because
healthcare access, medication availability, socioeconomic conditions, lifestyle practices, and
patient characteristics can differ.® .

1.3 Justification and Rationale of the Study

This study is justified by the need to generate local observational evidence on BP control
among adults with T2DM in Dongola. By measuring BP control and examining its association
with relevant clinical and behavioral characteristics, the study will identify factors
independently associated with uncontrolled BP within this population. The findings may help
clinicians recognize patients at higher risk and inform locally appropriate clinical assessment,
counseling, and follow-up. The study will also provide baseline data for Jameeh Diabetes
Hospital and Northern State, supporting future research, including longitudinal and
interventional studies, and contributing to the regional evidence base on BP control in T2DM.
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1.4 General and Specific Objectives
1.4.1 General Objective

To assessment BP control and identify clinical and behavioral factors independently
associated with BP control among patients with T2DM attending Jameeh Diabetes Hospital,
Dongola City, Northern State, Sudan, in 2026.

4.2 Specific Objectives
1. To determine the proportion of patients with controlled BP.

2. To describe the sociodemographic, clinical, and behavioral characteristics of the study
participants.

3. To assess the association between BP control and sociodemographic and clinical factors,
including age, sex, BMI, diabetes duration, HbAlc, hypertension/treatment group,
dyslipidemia, and comorbidities.

4. To assess the association between BP control and behavioral factors, including
antihypertensive medication adherence, salt restriction, appointment keeping, physical activity,
tobacco use, and home BP monitoring.

5. To identify factors independently associated with BP control using multivariable logistic
regression.

1.5 Research Questions

1.5.1 Main Research Question
What is the level of BP control, and which clinical and behavioral factors are independently

associated with BP control among patients with T2DM attending Jameeh Diabetes Hospital in
Dongola City, Northern State, Sudan?

1.5.2 Specific Research Questions
1. What proportion of patients with T2DM attending Jameeh Diabetes Hospital have

controlled BP, overall and by hypertension/antihypertensive treatment group?

2. What are the sociodemographic, clinical, and behavioral characteristics of these

patients?
3. Are the prespecified sociodemographic and clinical factors associated with BP control?
4. Are the prespecified behavioral factors associated with BP control?

5. Which clinical and behavioral factors remain independently associated with BP control

after multivariable adjustment?
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1.6 Research Hypotheses
1.6.1 Null Hypothesis (H0)
There is no statistically significant association between the studied clinical and behavioral

factors and BP control among patients with T2DM attending Jameeh Diabetes Hospital in
Dongola City, Northern State, Sudan.

1.6.2 Alternative Hypothesis (H1)
At least one of the studied clinical or behavioral factors is significantly associated with BP

control among patients with T2DM attending Jameeh Diabetes Hospital in Dongola City,
Northern State, Sudan.

1.6.3 Specific Alternative Hypotheses
1. Older age, higher BMI, longer duration of T2DM, poor glycemic control (HbAlc =7%),

dyslipidemia, and selected comorbidities are associated with higher odds of

uncontrolled BP.

2. Poorer adherence to prescribed antihypertensive medication, inadequate dietary salt
restriction, physical inactivity, tobacco use, and less frequent out-of-facility BP

monitoring are associated with higher odds of uncontrolled BP.

3. Selected clinical and behavioral factors remain independently associated with

uncontrolled BP after adjustment in the multivariable logistic regression model.

2. 2. Literature Review

2.1 Type 2 Diabetes Mellitus, Hypertension and BP Control

Type 2 diabetes mellitus (T2DM) and hypertension frequently coexist because of shared risk
factors such as increasing age, obesity, sedentary behavior, and adverse metabolic profiles.
Their coexistence increases cardiovascular and renal risk, making BP control an essential
component of diabetes care.2.* .® . 1In Sudan, hypertension was reported in 47.7% of
patients with diabetes and was associated with age, BMI, serum creatinine, and retinopathy.*
High hypertension burdens have also been reported in Nigeria.” °

BP control remains inadequate across Africa. A systematic review of 21 sub-Saharan African
studies estimated that 69.8% of diabetic patients had suboptimal BP control, with overweight
and poor antihypertensive medication adherence significantly associated with poor control.?
An African meta-analysis of 109 studies involving 63,890 adults with T2DM found that only
38% achieved the defined optimal BP goal.> Studies from Ethiopia, Ghana, Tanzania, and
Kenya similarly documented inadequate BP control and identified factors including age,
disease duration, obesity, glycemic control, medication adherence, physical activity, smoking,
and treatment burden.® .° ,1° ,11,1°

2.2 Clinical and Behavioral Determinants
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Clinical factors associated with BP control include age, duration of diabetes or hypertension,
BMI, glycemic status, renal function, complications, and comorbidities. In Ethiopia, older age,
longer hypertension duration, smoking, medication nonadherence, and uncontrolled glycemia
were associated with uncontrolled BP.> A Ghanaian longitudinal study similarly identified
longer hypertension duration, diabetes comorbidity, treatment burden, and nonadherence as
relevant factors.’® Overweight was associated with suboptimal BP control in the African
meta-analysis, while BMI and serum creatinine were associated with hypertension in
Sudan.?.*

Medication adherence is a particularly important behavioral determinant. Poor adherence to
antihypertensive treatment was associated with suboptimal BP control in sub-Saharan Africa
and independently associated with uncontrolled BP in Ethiopia and Ghana.2.® .'® A review of
312 studies involving 108,014 participants across 28 sub-Saharan African countries found
suboptimal adherence to antihypertensive medication, dietary recommendations, physical
activity, and self-monitoring, with education, self-efficacy, and social support identified as
important determinants.'*  Earlier evidence also found generally inadequate diabetes
self-management across sub-Saharan Africa."

Lifestyle factors may further influence BP control. Physical inactivity was associated with poor
BP control in Ethiopia and Tanzania, while smoking was independently associated with
uncontrolled BP in Ethiopia.® .'° Dietary practices and self-monitoring remain suboptimal
across the region.!* .'®  Healthcare-related factors, including medication availability,
treatment barriers, education, and treatment burden, may also contribute to inadequate
control.'2,1* ,1°

2.3 Evidence From Sudan and the Research Gap

Sudanese evidence demonstrates both a substantial hypertension burden and challenges with
medication adherence. In a Khartoum diabetes centre, only 15% of patients with T2DM
demonstrated high adherence to antidiabetic medication, while 40.4% had low adherence;
reported barriers included medication side effects, herbal medicine use, and medication
unavailability.'”> Another Sudanese study reported suboptimal antidiabetic medication
adherence and examined treatment-related factors.!” A clinical pharmacist-led intervention in
Khartoum improved medication-adherence scores, highlighting the potential relevance of
patient education and professional support.'®

Although studies from Sudan and other African countries provide evidence on hypertension,
BP control, and adherence, limited evidence has examined BP control as the primary outcome
together with its clinical and behavioral determinants in Northern State, particularly Dongola
City. Differences in healthcare access, medication availability, socioeconomic conditions,
lifestyle practices, and patient characteristics limit direct generalization from other
settings.2* =

The proposed study will therefore determine the level of BP control and identify clinical and

behavioral factors independently associated with BP control among patients with T2DM
attending Jameeh Diabetes Hospital in Dongola City, Northern State, Sudan.
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3. Materials and Methods

3.1 Study Design

An analytical cross-sectional study will be conducted to determine the proportion of patients
with type 2 diabetes mellitus (T2DM) who have controlled blood pressure (BP) and to identify

clinical and behavioral factors associated with BP control.

3.2 Study Setting
The study will be conducted at Jameeh Diabetes Hospital in Dongola City, Northern State,

Sudan, which provides specialized diabetes care and follow-up services for patients with

diabetes from Dongola and surrounding areas.

The hospital provides routine outpatient diabetes services, including clinical assessment, BP
measurement, blood glucose monitoring, medication management, counseling, and follow-up

of diabetes-related complications and comorbidities.

3.3 Study Population
The study population will comprise adult patients diagnosed with T2DM who attend the

diabetes outpatient clinic at Jameeh Diabetes Hospital during the study period.

3.3.1 Inclusion Criteria
Participants will be eligible if they:
* Are aged 18 years or older.
* Have a documented diagnosis of T2DM.
» Have attended the diabetes clinic during the study period.
» Have been receiving diabetes care for at least three months.
* Are able to provide informed consent.

3.3.2 Exclusion Criteria
Patients will be excluded if they:

* Are pregnant.
* Are acutely ill or clinically unstable at the time of data collection.

* Are unable to provide reliable information because of severe cognitive or

communication difficulties.
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3.4 Study Period
The study will be conducted from September to November 2026, subject to ethical approval

and facility permission. Data collection will be conducted over approximately four weeks

within this period.

3.5 Sample Size Determination

The base sample size for estimating the proportion of participants with controlled BP was

calculated using the single-proportion formula:
n=Z7?P(1-P)/d?

Where Z = 1.96 for a 95% confidence level, P = 0.50 (used because no sufficiently precise local

estimate was available), and d = 0.05 margin of error.
Application:

n = (1.96)* x 0.50 x (1-0.50) / (0.05)*

n = 3.8416 x 0.50 x 0.50 / 0.0025

n = 0.9604 / 0.0025

n=384.16

The base sample size is therefore rounded up to 385 participants. To allow for approximately
10% non-response or incomplete data, the recruitment target will be 428 participants (385/0.90
= 427.8, rounded up). The final multivariable logistic regression model will be restricted
according to the observed number of uncontrolled-BP events and the number of candidate

parameters to reduce the risk of overfitting.”

3.6 Sampling Technique

A systematic random sampling technique will be used to recruit eligible participants from the
diabetes clinic register during the study period. The sampling interval (k) will be calculated as
N/428, where N is the estimated number of eligible patients available during the defined
data-collection period and 428 is the recruitment target (Section 3.5). A random starting point
between 1 and k will be selected, followed by every kth eligible participant until the

recruitment target is reached.

If the eligible population is smaller than the target sample, all eligible patients will be invited. If
a complete register is unavailable, the alternative recruitment procedure will be specified and

documented before recruitment begins.
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3.7 Study Variables

3.7.1 Dependent Variable
The primary dependent variable is BP control, classified as a binary outcome (controlled BP or

uncontrolled BP) using the prespecified primary threshold. BP will be based on the measured

clinic BP obtained during the study visit, not on self-report alone.

3.7.2 Independent Variables
The independent variables will be restricted to variables actually collected by the study

questionnaire and medical-record abstraction.
Sociodemographic factors
* Age, sex, marital status, residence, educational level, occupation, and monthly

household income.

Clinical factors

* Duration of T2DM
* Documented hypertension and duration of hypertension
« BMI
* HbAlc/glycemic control
» Current antihypertensive treatment and number of antihypertensive medications
* Dyslipidemia
* Ischemic heart disease
*  Chronic kidney disease
* Serum creatinine/eGFR and UACR, where available
*  Other documented comorbidities recorded in the questionnaire
Behavioral factors
* Antihypertensive medication adherence (Hill-Bone, among participants prescribed
antihypertensive medication)
* Dietary/salt practices
» Physical activity (IPAQ-SF)
* Tobacco use
*  Out-of-facility BP monitoring
Variables not explicitly collected in the questionnaire, including medication

affordability/availability, adverse effects, treatment complexity, healthcare access, counseling,
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blood-glucose self-monitoring, and clinic-attendance adherence, will not be treated as study

predictors unless they are added to the approved data-collection tool before recruitment.

3.8 Operational Definitions

Table 3.1: Operational definitions of the study terms

Term Definition

For the primary analysis, BP control will be defined as SBP<140 mmHg
AND DBP<90 mmHg. This is a prespecified study classification for
Blood pressure control comparability with the literature and does not replace individualized
clinical treatment targets.'” A sensitivity analysis will classify BP control
as <130/80 mmHg.

Hypertension will be defined as a documented diagnosis in the medical

Hypertension . . .
yp record or current use of antihypertensive medication.

T2DM will require a documented diagnosis of T2DM in the medical

Type 2 diabetes mellitus record.

Adherence will be assessed using the complete 14-item Hill-Bone
instrument?' among participants prescribed antihypertensive medication.
The authorized version and official scoring instructions will be used, with
the scoring procedure defined before analysis.

Medication adherence

Physical activity will be assessed using the official Arabic IPAQ-SF and

Physical activity its standard scoring protocol.”
Out-of-facility BP This will be defined as self-reported measurement of BP outside the
monitoring healthcare facility, with location and frequency recorded.

. o . . . .
Body mass index (BMI) BMI = weight (kg) / height® (m?). BMI categories will be classified using

prespecified WHO criteria.

Poor glycemic control will be defined as HbAlc =7.0% for the primary
analysis, while HbA1c<7.0% will be classified as controlled. HbAlc
measured within the three months before or during the study visit will be
used where available. The 7.0% threshold reflects the HbA lc goal
recommended for many nonpregnant adults with diabetes, while
individual clinical targets may differ.”

Poor glycemic control

3.9 Data Collection Tool
Data will be collected using a structured interviewer-administered Arabic questionnaire

combined with medical-record abstraction (Annex C). The structure of the tool is summarized

in Table 3.2.
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Table 3.2: Structure of the data-collection tool

Section Content

Administrative data | Participant code, interview date, and data-collector code.

Section 1 Sociodemographic characteristics.

. Clinical characteristics and laboratory data (interview and medical-record
Section 2

review).
Section 3 Standardized BP and anthropometric measurements.

Behavioral factors: (4-a) antihypertensive medication adherence using the
Section 4 complete 14-item Hill-Bone instrument; (4-b) physical activity using the

official Arabic IPAQ-SF; (4-c) tobacco use, including smokeless tobacco;
(4-d) out-of-facility BP monitoring.

The Hill-Bone scale will be administered to participants prescribed antihypertensive
medication, using the authorized version and official scoring instructions. The questionnaire
will only include variables approved in the protocol and explicitly represented in the
data-collection form. No separate healthcare-related predictor section will be analyzed unless
the corresponding variables are added to the approved questionnaire before recruitment. Any
translated or copyrighted instrument will be used in its authorized/validated form and attached

to the final approved study package before data collection.

3.10 Blood Pressure Measurement

BP will be measured using a validated, appropriately sized automated BP device. Participants

will be asked to:

» Avoid vigorous physical activity, smoking, and caffeinated beverages shortly before

measurement where feasible.
* Rest quietly for at least five minutes before measurement.
»  Sit with their back supported and feet on the floor.
» Keep the arm supported at approximately heart level.
» Use an appropriately sized cuff.
Two BP measurements will be obtained at an appropriate interval, and the average of the
measurements will be used for the primary analysis. If the first and second measurements differ

substantially, a third measurement will be obtained and the prespecified averaging procedure

will be applied.

3.11 Anthropometric Measurements

Body weight will be measured using a calibrated weighing scale with participants wearing light

clothing and without shoes.
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Height will be measured using a standardized height-measuring device.
BMI will be calculated by dividing weight in kilograms by height in meters squared.

The weighing and height-measurement equipment will be checked regularly to ensure accurate

measurements.

3.12 Data Quality Assurance
Several measures will be implemented to ensure data quality.

The questionnaire will be reviewed by experts in pharmacology, medicine, epidemiology, and

public health to assess content validity.

The questionnaire will be pretested among a small group of eligible patients at a healthcare

facility not included in the main study.
Data collectors will receive training regarding:

+ Participant recruitment

* Informed consent

*  Questionnaire administration

*  BP measurement

* Anthropometric measurements
* Medical-record abstraction

* Confidentiality

Completed questionnaires will be reviewed daily for completeness and consistency. Data will
be checked for missing values, inconsistencies, and implausible measurements before

statistical analysis.

3.13 Data Management and Statistical Analysis
Data will be entered, cleaned, coded, and analyzed using IBM SPSS Statistics version 27 or a

comparable current version.

3.13.1 Descriptive Analysis
Categorical variables will be summarized using frequencies and percentages. Continuous

variables will be summarized using the mean and standard deviation for approximately
normally distributed variables, and the median and interquartile range for skewed variables.
The proportion of participants with controlled and uncontrolled BP will be reported with a 95%

confidence interval.
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3.13.2 Bivariate Analysis
The association between BP control and categorical independent variables will initially be

assessed using the Pearson chi-square test. Fisher’s exact test will be used when chi-square
assumptions are not met. For continuous variables, an independent-samples t-test will be used
for approximately normally distributed data and the Mann—Whitney U test for
skewed/non-normally distributed data, as appropriate. Crude odds ratios (CORs) with 95%

confidence intervals will be estimated using binary logistic regression.

3.13.3 Multivariable Analysis
Candidate predictors will be selected a priori from the study objectives, conceptual framework,

and relevant literature. Bivariate p-values will be used only as supplementary information and
not as the sole basis for variable selection. The final binary logistic regression model will be
restricted according to the observed number of uncontrolled-BP events and the number of

candidate parameters to reduce overfitting.*

The dependent variable will be coded 0 = controlled BP and 1 = uncontrolled BP. Adjusted
odds ratios (AORs), 95% confidence intervals, and two-sided p-values will be reported.
Statistical significance will be set at p<0.05. Multicollinearity will be assessed before fitting the
final model, and model fit will be evaluated using an appropriate goodness-of-fit procedure

such as the Hosmer—-Lemeshow test.

3.14 Handling of Missing Data

The extent and pattern of missing data will be assessed before analysis. If missingness is
minimal (5% for a variable), complete-case analysis may be used. If missingness is greater
than 5%, the pattern and likely mechanism of missingness will be assessed; an appropriate
method, including multiple imputation where justified, will be considered and fully reported.

The amount of missing data for each key variable will be presented.

3.15 Ethical Considerations
Ethical approval will be obtained from the Research Ethics Committee of the ministry of health

Northern State before commencement of the study.

Permission to conduct the study will be obtained from the administration of Jameeh Diabetes

Hospital.

Participants will receive information about the purpose and procedures of the study before

enrollment.
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Participation will be voluntary, and participants will have the right to withdraw at any time

without affecting their medical care.

No unnecessary personal identifiers will be collected. Study data will be kept confidential and

used exclusively for research purposes.

Participants found to have markedly elevated BP or other clinically concerning findings during
assessment will be referred to the attending clinical team for appropriate evaluation and

management.

3.16 Dissemination of Findings

The findings will be presented to the University of Dongola and relevant health authorities. The
results may also be submitted for publication in a peer-reviewed scientific journal and

presented at relevant scientific conferences.

4. Research Plan

The research team (student investigators and trained data collectors, under the supervision of
the study supervisor) will, in sequence: (1) finalize the Arabic data collection tool; (2) obtain
ethical approval and facility permission; (3) pilot-test the tool, train data collectors, and
calibrate BP devices; (4) recruit participants by systematic random sampling from the
outpatient diabetes clinic registers and administer the questionnaire together with BP and
anthropometric measurement; (5) review, clean, and double-enter data into SPSS; (6) conduct
bivariate and multivariable analyses; and (7) write up and disseminate the findings to the

hospital, Northern State Ministry of Health, and through peer-reviewed publication.

4.1 Time-line

Table 4.1: Study time-line, September—November 2026

Activity September October November

Proposal finalization&ethical approval

Tool translation, pilot testing&data
collector training

Data collection

Data entry, cleaning&analysis

Report writing&dissemination

Note: The time-line is tentative (2026) and depends on ethical approval and facility permission. Data
collection will start only after ethical approval and completion of pilot testing; if approval is delayed,
subsequent activities will be adjusted accordingly.
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4.2 Budget Breakdown
Table 4.2: Estimated budget (Sudanese pounds, SDG)

Budget item Estimated cost (SDG)
Personnel (data collectors, supervisor) 0
Stationery&questionnaire printing (428 x 1,000) 428,000
BP devices, anthropometric equipment&calibration 0
Transport 100,000
Data entry&statistical software 0
Communication&miscellaneous 100,000
Subtotal 626,000
Contingency (10% of subtotal) 62.8
Total 688,800

Note: Printing is calculated for the target recruitment sample of 428 participants. The final sample may

be lower if fewer eligible patients are available, but recruitment will follow the approved sampling

procedure. Pilot-test copies are not included.
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6. Annexes

Annex A: Hill-Bone Compliance to High Blood Pressure Therapy Scale
The Hill-Bone Compliance to High Blood Pressure Therapy Scale is a 14-item

interviewer-administered instrument assessing three domains of antihypertensive-treatment
behavior: medication taking (9 items), reduced sodium intake (3 items), and appointment
keeping (2 items).! Responses are scored on a four-point scale, with the specified
appointment-keeping item reverse-coded according to the developers’ scoring instructions.
The original instrument is scored by summing item responses; lower total scores indicate better
compliance under the stated coding scheme. The official instrument will be attached to the final
approved data-collection package, and any Arabic administration will follow an approved

translation/adaptation procedure before pilot testing.

Table A.1: Domains of the Hill-Bone scale

Subscale 1.\10' of Behavior assessed
items
Medication taking 9 Tgkmg prescribed antihypertensive medication as
directed
Reduced sodium intake 3 Dietary salt restriction
Appointment keeping 2 Keeping scheduled clinic appointments
Total 14 Overall adherence to antihypertensive therapy
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Annex C: Data Collection Questionnaire (Arabic)

The structured, interviewer-administered Arabic questionnaire is presentedbelow. It covers
sociodemographic characteristics, clinical information, standardized BP and anthropometric
measurements, antihypertensive medication adherence, lifestyle/behavioral factors, and
out-of-facility BP monitoring. The complete authorized Arabic Hill-Bone instrument and
official Arabic IPAQ-SF will be attached and administered in their approved form before data

collection.
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Important: The complete authorized Hill-Bone and official Arabic IPAQ-SF forms must be attached to

the approved questionnaire before recruitment.
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