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Abstract
Introduction: Hypertension (HTN) has remained a severe disease with increasing worldwide prevalence, leading to life-threatening complications for decades. Previous studies conducted in Ghana indicated that HTN prevalence cut across all professionals, regions and rural and urban settings of the country. 
Aim: The study aimed to estimate the prevalence and associated risk factors of hypertension among employees at AESL Headquarters.	Comment by DORGBETOR, Cyprian Issahaku: Novelty or addition to knowledge? , several studies establishing this in similar settings
Methods: This cross-sectional survey involved 112 persons aged 20 to 60 years (non-pregnant and with complete blood pressure measurement) who responded to a questionnaire and underwent physical examinations, including blood pressure measurements. HTN was classified as systolic blood pressure (BP) ≥140 mmHg and/or diastolic BP ≥90 mmHg among employees. Chi-square test and logistic regression analysis were used to determine the association between hypertension and the risk factors. 
[bookmark: _Hlk168762132]Results: The overall prevalence of hypertension among respondents was 52.7% and was higher among males, older adults and engineers. Gender, age, history of smoking, history of alcohol intake, and fast-food consumption were associated with the prevalence of hypertension. Employees aged 40-49 years, and 50-59 years were 7.58 times (aOR=7.58, 95% CI =1.65-34.77), and 5.96 times (aOR=5.96, 95% CI=1.23-28.99) more likely to become hypertensive, respectively. Employees with a history of alcohol intake were 4.18 times more likely to become hypertensive than those who had never taken alcoholic drinks (aOR=4.18, 95% CI=1.47-11.87).  
Conclusion: Efforts on awareness and sensitisation programmes, diet modifications and health screening programmes should be intensified in the general population.	Comment by DORGBETOR, Cyprian Issahaku: Too general to conclude must be specific to sampled population workplace, considering sample size. 
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1 Introduction
Hypertension (HTN), also known as high blood pressure (BP), has remained a significant public health concern worldwide for decades due to its increasing prevalence and negative health consequences.1 It is the leading cause of cardiovascular diseases and premature deaths in both developed and developing countries.2 About 54% of strokes, 47% of ischemic heart diseases, and 10.5 million annual deaths can be attributed to hypertension.3
The global prevalence of HTN shot up to 1.39 billion people in 2010, with 31.5% prevalence in low- and middle-income countries, whilst 28.5% prevalence was noted in high-income countries.4 Currently, it is estimated that about 1.4 billion people worldwide have hypertension, with almost one-third of the adult population suffering from the condition and only 14% having it under control.5,6 Due to its increasing rate, people with hypertension are estimated to reach about 1.56 billion globally by 2025, with 75% expected to be in developing countries.7,8
In Africa, the prevalence of HTN is on the rise, and it is estimated that over 80 million people suffer from the condition.7,9 Ghana is recordedcording an increase in the prevalence of hypertension among adults with an associated rise in cardiovascular morbidity and mortality.7,10 In 2016, hypertension was reported to be the fourth major cause of outpatient morbidity in Ghana.11,12 Again, between 1990 and 2010, outpatient cases of hypertension increased from 60,000 to approximately 700,000.13,14 Some studies in Ghana have also reported that hypertension prevalence cuts across ecological regions and different locations, including both rural and urban settings. Indeed, Duah et al. identified 28.3% and 28.7% prevalence of hypertension in Accra and Kumasi, respectively.15 Bansal et al. also reported hypertension prevalence among adults in Ghana, with 27.4% in rural  15.5% to 59.2% in urban settings.16	Comment by DORGBETOR, Cyprian Issahaku: What is the denominator for this statement, lets have it 	Comment by DORGBETOR, Cyprian Issahaku: What about similar settings, do we have any rates to report?
Several studies have reported several risk factors of hypertension, which have been categorised into modifiable and non-modifiable risk factors.17 The modifiable risk factors include bad dietary lifestyle (too much salt intake, high saturated fatty diets, low consumption of fruits and vegetables), body mass index (being overweight), excessive alcohol intake, lack of sleep, smoking, educational status, lack of physical activity, and job-related factors (stress, burnout, income).18–20 The non-modifiable risk factors include age, sex, genetics or family history, and underlying diseases such as kidney disease and diabetes.8,21 Other factors related to the workplace have been identified as critical in examining the prevalence of hypertension, especially among workers. Most jobs come with a significant amount of stress, particularly professions that require long hours of work, such as banking, healthcare, architecture, engineering, construction, and factory work.22 Long working hours without enough sleep or rest may lead to stress and burnout, which tend to result in workers developing physiological and psychological challenges that may predispose them to hypertension.17,23
Identifying the prevalence and risk factors associated with HTN will help design strategies to prevent and manage the burden of this condition. However, not much is known regarding the prevalence of hypertension and risk factors among employees in the construction industry of Ghana, especially those at the headquarters of the AESL. Extant studies on the prevalence of hypertension and risk factors in Ghana have focused on the general and community populations, civil servants, gold miners, rubber company workers, automobile garage workers, university staff, bank workers, and media workers. Therefore, this study aims to estimate the prevalence and risk factors of hypertension among employees, contributing to the design and implementation of initiatives that support the UN’s Sustainable Development Goal (SDG) 3: “Good Health and Well Being”. It aims to raise awareness among construction industry employees about high blood pressure, highlighting its seriousness and dangers, to prompt lifestyle changes to reduce their susceptibility to the condition.
2 Materials and Methods
2.1 Study design, setting and participants
We analyzed data from a cross-sectional survey undertaken in March, 2023 of employees (20–60 years) at the Architectural and Engineering Services Limited (AESL) headquarters based in Accra, Ghana (N= 113). The AESL is a public service agency comprised of practicing professionals engaged in the building and engineering consultancy services to provide creative and innovative building and engineering designs and services to meet the needs of its clients. The group comprises a range of categories of qualified and experienced staff, including architects, land and quantity surveyors, civil engineers, structural engineers, mechanical engineers, electrical engineers, water engineers, drafters, and geotechnical engineers. There are also technicians and administrative staff who form part of the organization’s labor force. 	Comment by DORGBETOR, Cyprian Issahaku: How was age grouped, need to state in methods?
2.2 Sampling technique and size
The study population consisted of all 158 employees of the AESL, including the professionals (81), technicians (45), and the administrative support staff (32) at the headquarters of the organization. Stratified probability random sampling was used to select participants. All respondents were randomly selected from the strata of professionals, technicians and administrative staff to respond to the questionnaires. Exclusion criteria were people who did not give their consent to participate in the study, were unable to answer questions, were aged < 20 or> 60 years, or had worked for less than two years at the headquarters of AESL. Additionally, professionals and technicians on leave or unavailable for other reasons were excluded from the study during data collection.  In the end an estimated total sample size of 112 respondents participated in the study.
2.3 Data Collection
A structured questionnaire was used to gather data from the respondents. The questionnaire was hand-delivered to each respondent and consisted mainly of closed-ended questions. The questions were organized based on the research objectives and mostly self-reported, except for height, weight, and blood pressure, where real-time measurements of participants were taken. The self-report questions covered measures such as demographic characteristics, tobacco use, alcohol consumption, dietary consumption, physical activity, awareness/knowledge of hypertension, hypertension status, history of hypertension, other medical conditions and exposure to job stress. Following the STEPPS survey procedures, socio-behavioural information was evaluated in Step 1, and physical and blood pressure measurement in Step 2. Data were collected over one month between 1st March and 31st March, 2023. 
2.4 Measures
2.4.1 Blood Pressure
[bookmark: _Hlk168766824][bookmark: _Hlk168765939]Blood pressure was measured on the left arm using a validated OMRON M6 digital automatic blood pressure monitor, battery-powered. Respondents were asked to remain seated, relaxed, and blood pressure measurements were taken as per the World Health Organisation (WHO) steps protocol. In summary, two BP measurements were taken with at least a 3-minute interval. The mean value of the 1st and 2nd measurements was used for analysis. BP was classified according to the Seventh Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC VII). HTN was defined as mean measured blood pressure of ≥140 mmHg systolic and/or the mean measured diastolic blood pressure of ≥90 mmHg or self-reported current use of hypertensive medications. Other classifications of hypertension were as follows: normal hypertension systolic blood pressure (SBP) <120mmHg and diastolic blood pressure (DBP) <80mmHg with self-reported current use of hypertensive medications; normal high or prehypertension was SBP between 120mmHg - 139mmHg, or DBP between 80mmHg - 89mmHg; stage one hypertension, SBP between 140mmHg - 159mmHg or DBP between 90mmHg - 99mmHg; and stage two hypertension where SBP ≥160mmHg or DBP ≥100mmHg 
2.4.2 Predisposing factors consisted of sex, age, family history, religion, ethnicity, marital status and ethnicity.	Comment by DORGBETOR, Cyprian Issahaku: What informed the selection of these factors, based on literature should be cited and referenced?
[bookmark: _Hlk168767443]2.4.3 Enabling factors consisted of educational level, household income tertile, job category, average monthly income, size of household, job tenure, smoking status, heavy alcohol use ( in the last month (≥ five standard units in men and ≥ 4 units in women in one drinking session),   dietary lifestyle, physical activity job stress, working hours, sleeping hours, current tobacco use, heavy alcohol use in the last month (≥ 5 standard units in men and ≥ 4 units in women in one drinking session),  and low and high physical activity (according to the Global Physical Activity Questionnaire). The monthly income in Ghana Cedis was categorised into four tertiles: < 1000, 1000 to < 1900, 2000 to 3000, and above 3000. The average exchange rate of the Ghana Cedi to the United States Dollar (USD) in 2024 was 14.3 to USD 1.
2.4.4 The need factor was measured by body mass index (BMI). The weight and height of the respondents were measured at their work premises after answering the questionnaire. A Measuring Scale was used to measure the weight in kilograms (kg) whilst a Measuring Tape was used to measure their height in centimetres (cm). The body mass index (BMI) was categorised as per the WHO guidelines9 by dividing the weight in kilograms (kg) by height in meters squared (m2). Underweight was classified as (BMI <18.5), normal (BMI ≥18.5 to ≤ 24.9), overweight (BMI ≥ 25.0 to ≤ 29.9) or obese (BMI ≥30.0).

2.5 Statistical analyses
[bookmark: _Hlk168767384]Data management and analysis were conducted using the Statistical Package for Social Sciences (SPSS) version 21. The prevalence of hypertension was age-standardised using the WHO world population for people aged 15 years and above. The independent Student’s t-test was used for continuous variables. Chi-square test was used to test the relationship between the dependent variables (hypertension status) and categorical variables (sex, age, educational level, religion, ethnicity, job category, average monthly income, size of household, job tenure, smoking status, alcohol consumption, dietary lifestyle, physical activity, diabetes, high cholesterol, family history, job stress, working hours, sleeping hours and body mass index) at 5% significance level. Bivariate logistic regression was used to ascertain the individual influence of the risk factors on hypertension. A multivariate logistic regression model was used to determine significant risk factors associated with hypertension. We report crude odds ratios (COR), adjusted odds ratios (aOR), and their respective 95 % confidence intervals (CI) as the measure of association.

3 Results
3.1 Demographic characteristics of Participants
A total of 112 employees at the AESL headquarters responded to the questionnaire administered. As shown in Table 1, out of this number, the majority, 64.3% were males. Concerning the age of the respondents, most of the respondents (31.3%) were between 40 and 49 years, 29.5% were between 30 and 39 years, 22.3% were between 50 and 59 years, and 16.1% were between 20 and 29 years. Only one respondent was aged 60 years. About marital status, 37.5% of the respondents had never married, 33.9% were married, 12.5% had divorced, 6.3% had separated from their spouses, and 9.8% were widowed. The level of education of respondents was also investigated and indicated that 57.1% had a graduate degree, 21.4% had vocational or technical education, whilst 19.6% had attained a post-graduate degree. The remaining respondents had senior high school education (0.9%) and primary level education (0.9%) as their highest level of education attained.
In terms of religion, the majority of the respondents (89.3%) were Christians, 9.8% were Muslims, and only one respondent had another religion (Baha'i). Regarding ethnicity, 37.5% of the respondents were Akans, 29.5% were Gas, 16.1% were northerners, whilst 13.4% and 3.6% were Ewes and Krobos, respectively. Most of the respondents (53.6%) had a household size of between 4 and 6, 43.8% had between 1 and 3 household members, and 2.7% had between 7 and 9 household members.
Concerning job characteristics of respondents, 30.4% were engineers, 27.7% were technicians, 14.3% were architects, whilst 10.7% were surveyors. The remaining were administrative staff (9.8%), interior designers (4.5%) and valuers (2.7%). About job tenure, 55.4% of the respondents had worked at AESL for over 10 years, 24.1% had worked for 6 to 10 years, and 20.5% had been working in the organisation for 2 to 5 years.	Comment by DORGBETOR, Cyprian Issahaku: Do not repeat all in the table in this sections, make it concise, summarize relevant results 






Table 1: Demographic characteristics of employees of AESL, 2023.	Comment by DORGBETOR, Cyprian Issahaku: I suggest Tables 1 and 3 to be merged since both are reporting demographics, indicating associations with chi square and P values respectively
	Variable
	
	Frequency (N=112)
	%

	Sex
	Male
	72
	64.3

	
	Female
	40
	35.7

	Age group
	20 – 29
	18
	16.1

	
	30 – 39
	33
	29.5

	
	40 – 49
	35
	31.3

	
	50 – 59
	25
	22.3

	
	60 and above
	1
	0.9

	Marital Status
	Never Married
	42
	37.5

	
	Married
	38
	33.9

	
	Separated
	7
	6.3

	
	Divorced
	14
	12.5

	
	Widowed
	11
	9.8

	The Highest Educational level attained in the household
	Primary school
	1
	0.9

	
	Senior high school
	1
	0.9

	
	Vocational/Technical school
	24
	21.4

	
	Graduate degree
	64
	57.1

	
	Post-graduate degree
	22
	19.6

	Religion
	Christian
	100
	89.3

	
	Muslim
	11
	9.8

	
	Other (Baha'i)
	1
	0.9

	Ethnicity
	Akan
	42
	37.5

	
	Ga
	33
	29.5

	
	Ewe
	15
	13.4

	
	Northerner
	18
	16.1

	
	Krobo
	4
	3.6

	Size of household
	1 – 3
	49
	43.8

	
	4 – 6
	60
	53.6

	
	7 – 9
	3
	2.7

	Job Title/Category
	Technician
	31
	27.7

	
	Quantity/Land Surveyor
	12
	10.7

	
	Interior Designer
	5
	4.5

	
	Valuer
	3
	2.7

	
	Architect
	16
	14.3

	
	Engineer
	34
	30.4

	
	Administrative Staff
	11
	9.8

	Average Monthly Income
	Below 1,000 cedis
	14
	12.5

	
	1,000 – 1,999 cedis
	39
	34.8

	
	2,000 – 3000 cedis
	25
	22.3

	
	Above 3,000 cedis
	34
	30.4

	Job Tenure
	2 – 5 years
	23
	20.5

	
	6 – 10 years
	27
	24.1

	
	11- 15 years
	31
	27.7

	
	Above 15 years
	31
	27.7


[bookmark: _Toc138696516]

3.2 Prevalence of hypertension among employees at AESL headquarters
According to the findings, the overall prevalence of hypertension among respondents was 52.7%. Regarding the stages of hypertension, the figure showed that 49.1% (n=55) of the respondents had stage 1 hypertension, whilst only 9.8% (n=11) had stage 2 hypertension. Figure 1.
 

Figure 1: Prevalence of hypertension among employees of AESL, 2023.

[bookmark: _Hlk168747661]3.3 Prevalence of different grades of hypertension and demographic characteristics 
Table 2 shows the proportions of the various grades of hypertension and demographic features of the respondents. About sex, the prevalence of the various grades of hypertension was higher among males than females. Specifically, there was a 62.5% prevalence of overall hypertension among males and 35.5% among females. Systolic hypertension was more prevalent among males (59.7%) than females (30%). Diastolic hypertension had a 50% prevalence among males and a 27.5% among females. However, prehypertension was prevalent among females (52.5%). There was a 58.3% prevalence of stage 1 hypertension among males and 35% among females. Stage 2 hypertension was prevalent among males (11.1%) than among females (7.1%).
About age, hypertension was more prevalent among employees aged 40 years and above. There was a 62.9% prevalence among employees between 40 and 49 years, and a 72% prevalence was found among those aged between 50 and 59 years. Systolic hypertension was also prevalent among employees aged 40 years and above. There was a 60% prevalence of diastolic hypertension among respondents aged between 50 and 59 years, a 48.6% prevalence among those within 40 and 49 years, and a 36.4% among those aged 30 and 39 years. Prehypertension was prevalent across all ages, with rates of 48% for ages between 50 and 59 years, 45.5% for ages between 30 and 39 years, 44.4% for those aged between 20 and 29 years, and 40% for those between 40 and 49 years. The only respondent aged 60 was prehypertensive. Stage 1 hypertension was 62.9% prevalent among those aged 40 and 49 years, and 64% for those within the ages of 50 and 59 years. Stage 2 hypertension had a relatively low prevalence across the age groups. 
On the prevalence of hypertension by marital status, the results showed 54.6% prevalence among those who have never married and 52.6% prevalence among those who are married. Similarly, systolic hypertension was also prevalent among those who are married (52.6%) and have never married (50%). Diastolic hypertension was 45.3% commonplace among those who had never married, and 39.5% among those who were married. Prehypertension, Stage 1 hypertension and Stage 2 hypertension were all prevalent among employees who have never married and those who have married, compared to those who are divorced, separated and widowed.
In terms of job category, the prevalence of hypertension was 48.4%(n=15) among technicians, 58.3%(n=7) among quantity/land surveyors, 60%(n=3) among interior designers, 61.8%(n=21) among engineers, 43.8%(n=7) among architects, 33.3% among valuers and 45.5%(n=5) among administrative staff. This implies that engineers were more prone to have hypertension. This is true for the other forms of hypertension, as evident in Table 2. 	Comment by DORGBETOR, Cyprian Issahaku: This could be seen in table do not repeat make it precise and concise, be brief with relevant results only maximum a paragraph or two
Table 2.  Prevalence of different stages of hypertension and demographic characteristics among employees of AESL, 2023.
	
	HT
N=59
	SBP
N=55
	DBP
N=47
	PHT
N=50
	Stage 1 HT
N=56
	Stage 2 HT
N=11

	Sex
Male
Female
	
45(62.5)
14(35.5)
	
43(59.7)
12(30)
	
36(50)
11(27.5)
	
29(40.3)
21(52.5)
	
42(58.3)
14(35)
	
8(11.1)
3(7.1)

	Age group
20 - 29
30 - 39
40 - 49
50 - 59
60 and above
	
5(27.8)
14(42.4)
22(62.9)
18(72)
0(0)
	
5(27.8)
12(36.4)
22(62.9)
16(64)
0(0)
	
3(16.7)
12(36.4)
17(48.6)
15(60)
0(0)
	
8(44.4)
15(45.5)
14(40)
12(48)
1(100)
	
5(27.8)
13(39.4)
22(62.9)
16(64)
0(0)
	
2(11.1)
3(9.1)
2(5.7)
4(16)
0(0)

	Marital Status
Never married
Married
Separated
Divorced
Widowed
	
23(54.8)
20(52.6)
2(28.6)
8(57.1)
6(54.5)
	
21(50)
20(52.6)
2(28.6)
7(50)
5(45.5)
	
19(45.2)
15(39.5)
2(28.6)
6(42.9)
5(45.5)
	
15(35.7)
20(52.6)
2(28.6)
8(57.1)
5(45.5)
	
22(52.4)
18(47.4)
2(28.6)
8(57.1)
6(54.5)
	
3(7.1)
8(21.1)
0(0)
0(0)
0(0)

	Job Category
Technician
Quantity/Land Surveyor
Interior designer
Valuer
Architect
Engineer
Administrative Staff
	
15(48.4)
7(58.3)
3(60)
1(33.3)
7(43.8)
21(61.8)
5(45.5)
	
15(48.4)
6(50)
3(60)
1(33.3)
6(37.5)
19(55.9)
5(45.5)
	
10(32.3)
5(41.7)
2(40)
1(33.3)
7(43.8)
17(50)
5(45.5)
	
12(38.7)
8(66.7)
3(60)
1(33.3)
6(37.5)
15(44.1)
5(45.5)
	
14(45.2)
6(50)
3(60)
1(33.3)
7(43.8)
20(58.8)
5(45.5)
	
2(6.5)
3(25)
0(0)
0(0)
1(6.2)
5(14.7)
0(0)


[bookmark: _Toc139240372]
[bookmark: _Toc138694882][bookmark: _Toc138694367][bookmark: _Hlk168749309]
3.4 Bivariate analysis of risk factors and prevalence of hypertension among employees of AESL, 2023.
A bivariate analysis was conducted to determine the relationship between the prevalence of hypertension and potential risk factors. The results indicated that sex and age had a statistically significant positive relationship with the prevalence of hypertension (χ2=7.80, p= 0.01; χ2=12.2, p=0.02).  Also, history of smoking (χ2=10.53, p< 0.001), history of alcohol intake (χ2=19.40, p= 0.000), and fast-food consumption (χ2=8.09, p= 0.04) had a statistically significant positive relationship with the prevalence of hypertension. Table 3.

[bookmark: _Hlk168903381]Table 3. Bivariate analysis between the prevalence of hypertension and risk factors among employees of AESL, 2023.
	Category
	Hypertensive N=59
	χ²
	Df
	P-value

	Sex
	
	
	
	

	Male
	45 (40.2%)
	7.8
	1
	0.01

	Female
	14 (12.5%)
	
	
	

	Age group
	
	12.2
	4
	0.02

	20 - 29
	5 (4.5%)
	
	
	

	30 - 39
	14 (12.5%)
	
	
	

	40 - 49
	22 (19.6%)
	
	
	

	50 - 59
	18 (16.1%)
	
	
	

	60 and above
	0 (0%)
	
	
	

	Ethnicity
	
	3.08
	4
	0.55

	Akan
	20 (17.9%)
	
	
	

	Ga
	17 (15.2%)
	
	
	

	Ewe
	11 (9.8%)
	
	
	

	Northerner
	9 (8%)
	
	
	

	Krobo
	2 (1.8%)
	
	
	

	Family history of hypertension
	0.14
	1
	0.71

	Yes
	31 (27.7%)
	
	
	

	No
	28 (25%)
	
	
	

	Family history of Diabetes
	1.66
	1
	0.2

	Yes
	16 (14.3%)
	
	
	

	No
	43 (38.4%)
	
	
	

	Family history of High Cholesterol
	2.97
	2
	0.23

	Yes
	14 (12.5%)
	
	
	

	No
	28 (25%)
	
	
	

	Don’t know
	17 (15.2%)
	
	
	

	Education level
	0.2
	4
	0.37

	Primary school
	0 (0%)
	
	
	

	Senior high school
	1 (0.9%)
	
	
	

	Vocational/Tech. school
	14 (12.5%)
	
	
	

	Graduate degree
	30 (26.8%)
	
	
	

	Post-graduate degree
	14 (12.5%)
	
	
	

	Religion
	
	0.14
	2
	0.34

	Christian
	54 (48.2%)
	
	
	

	Muslim
	4 (3.6%)
	
	
	

	Other (Baha'i)
	1 (0.9%)
	
	
	

	Marital Status
	1.83
	4
	0.77

	Never married
	23 (20.5%)
	
	
	

	Married
	20 (17.9%)
	
	
	

	Separated
	2 (1.8%)
	
	
	

	Divorced
	8 (7.1%)
	
	
	

	Widowed
	6 (5.4%)
	
	
	

	Size of household
	0.05
	2
	0.88

	1-3
	26 (23.2%)
	
	
	

	4-6
	31 (27.7%)
	
	
	

	7-9
	2 (1.8%)
	
	
	

	Job Category
	0.16
	6
	0.83

	Technician
	15 (13.4%)
	
	
	

	Quantity/Land Surveyor
	7 (6.2%)
	
	
	

	Interior designer
	3 (2.7%)
	
	
	

	Valuer
	1 (0.9%)
	
	
	

	Architect
	7 (6.2%)
	
	
	

	Engineer
	21 (18.8%)
	
	
	

	Administrative Staff
	5 (4.5%)
	
	
	

	Average Monthly Income
	0.24
	3
	0.09

	Below 1,000 cedis
	3 (2.7%)
	
	
	

	1,000 – 1,999 cedis
	25 (22.3%)
	
	
	

	2,000 – 3,000 cedis
	26 (23.2%)
	
	
	

	Above 3,000 cedis
	5 (4.5%)
	
	
	

	History of smoking
	10.53
	1
	0.001	Comment by DORGBETOR, Cyprian Issahaku: Always report this as p<0.001

	Yes
	24 (21.4%)
	
	
	

	No
	35 (31.2%)
	
	
	

	Alcohol intake
	19.4
	1
	0

	Yes
	50 (44.6%)
	
	
	

	No
	9 (8%)
	
	
	

	Fast food consumption
	8.09
	3
	0.04

	Always
	10 (8.9%)
	
	
	

	Sometimes
	35 (31.2%)
	
	
	

	Rarely
	13 (11.6%)
	
	
	

	Never
	1 (0.9%)
	
	
	

	Salt consumption
	0.21
	5
	0.4

	Far too little
	1 (0.9%)
	
	
	

	Too little
	14 (12.5%)
	
	
	

	Just the right amount
	37 (33%)
	
	
	

	Too much
	3 (2.7%)
	
	
	

	Far too much
	1 (0.9%)
	
	
	

	Don’t know
	3 (2.7%)
	
	
	



3.5 Multivariable analysis of risk factors and prevalence of hypertension among employees of AESL, 2023.
To determine risk factors that significantly influence the prevalence of hypertension, a multivariate logistic regression analysis was subsequently performed. In performing the logistic regression analysis, female was made the reference for sex, 20 - 29 years was made reference for age, never smoked (No) was made the reference for history of smoking, never consumed alcohol (No) was made referencereferred for alcohol intake, and never consumed fast food was made reference for fast food consumption. The multivariate analysis revealed that in relation to sex, males were 1.9 times likely to be hypertensive than females, although not statistically significant [Adjusted odds ratio (aOR)]=)] =1.90, 95% CI=0.69-5.23, p-value=0.22). The results further revealed that employees aged 40-49 years and 50-59 years were 7.58 times (aOR=7.58, 95% CI =1.65-34.77, p=0.01) and 5.96 times (aOR=5.96, 95% CI=1.23-28.99, p=0.03) more likely to become hypertensive as compared to those aged between 20 and 29, respectively. Employees with a history of smoking were 2.7 times more likely to become hypertensive than those who have never smoked (aOR=2.70, 95% CI= 0.83-8.76), but it is not statistically significant with p-value = 0.10. Again, employees who have a history of alcohol intake are 4.18 times more likely to become hypertensive than those who have never taken alcoholic drinks (aOR=4.18, 95% CI=1.47-11.87), and it is statistically significant with p=0.01. Finally, respondents who always consume fast foods were 20.09 times more likely to be hypertensive compared to those who have never consumed fast foods (aOR=20.09, 95% CI=0.79-509.35; p>0.05).	Comment by DORGBETOR, Cyprian Issahaku: Avoid repeating what can be seen in tables or figures, report only significant findings 	Comment by DORGBETOR, Cyprian Issahaku: This is marginal or insignificant considering P value and CIs
[image: ]
Abbreviation: ref.- reference; aOR -adjusted odds ratio; p-p-value; CI-confidence interval
Figure 2: Multivariate regression analysis of risk factors and the prevalence of hypertension among AESL employees, 2023.

4. Discussion
The study estimated the prevalence and risk factors of hypertension among 112 employees at AESL headquarters. The findings revealed that most of the employees had hypertension, with higher rates among males, older adults, and engineers. Risk factors associated with hypertension included age, history of smoking, history of alcohol intake, and fast-food consumption. The overall prevalence of hypertension among employees at AESL headquarters was 52.7%, and the prevalence of Stage 1 hypertension was 50%. This implies that more than half of the employees at AESL headquarters are hypertensive. A similar high prevalence of hypertension was reported to be 61.7% among adults in both urban and rural areas of Ghana. 12,24However, other studies have reported relatively lower hypertension prevalence among adults.12
The study results also showed that hypertension is more prevalent among male employees (62.5%) than female employees (35.5%) at AESL headquarters. This aligns with previous studies that indicate hypertension is prevalent mainly among male adults compared to female adults in both developed and developing countries. It was further identified that the prevalence of hypertension was high among employees aged 40 years and above. There was a 62.9% prevalence among employees aged 40-49 years and a 72% prevalence among those aged 50-59 years. Similarly, Stage 1 hypertension prevalence was 62.9% among those aged 40-49 years and 64% among those aged 50-59 years. This implies that AESL has most of its older employees who are hypertensive. Senior staff members in the organisation are therefore more hypertensive than junior staff members, consistent with similar findings by Wamala et al.25 Moreover, the prevalence of hypertension was found across various job categories, with a higher prevalence among engineers and technicians. This is consistent with findings by Bosu, who posited that hypertension is prevalent among various categories of formal workers across West Africa.9 Similarly, other studies. Identified a high prevalence of hypertension among industrial workers.26,27 	Comment by DORGBETOR, Cyprian Issahaku: Juxtapose this discussion to your findings and hypothesis, possible reasons?
Regarding risk factors of hypertension among employees at AESL headquarters, the bivariate analysis showed that modifiable risk factors such as history of alcohol intake, history of smoking, and fast-food consumption, and non-modifiable risk factors such as gender and age had a statistically significant positive relationship with the prevalence of hypertension.
The study identified that alcohol consumption among the employees was highly prevalent at 66.1%. It was found that a history of alcohol intake has a statistically strong relationship with hypertension prevalence among the employees. The multivariate analysis indicated that employees with a history of alcohol intake are 4.18 times more likely to become hypertensive than those who have never taken alcoholic drinks. This means that more alcohol intake by the employees predisposes them to hypertension, consistent with findings reported by other studies.28,29

On smoking, the study found that 27.7% of the respondents had a history of smoking, of which 10.7% were current smokers. The results showed that a history of smoking was associated with hypertension. The multivariate analysis showed that employees with a history of smoking were 2.7 times more likely to be hypertensive, although this was not statistically significant. This implies that hypertension among some employees could be attributed to their history of smoking, especially among current smokers. Several studies have reported on how smoking predisposes individuals to hypertension. Regarding dietary lifestyle, the study findings revealed that fast food consumption was prevalent among the respondents, with 58.9% consuming fast food sometimes and 10.7% consuming it always, at least once a day. It was further found that fast food consumption had a statistically significant relationship with hypertension among the employees. Those who always consume fast food are 20.09 times more likely to be hypertensive than those who have never consumed fast food, although this was not statistically significant. Similar studies have found a strong association between fast foods, which mostly contain high levels of salt and cholesterol, heightening the risks of hypertension among consumers.21,31–33 Concerning sex, the study found it to have a statistically significant relationship with hypertension prevalence at AESL headquarters. Male employees were 1.9 times more likely to be hypertensive than females, although this was not statistically significant. This can be attributed to the fact that males are more likely to consume tobacco and alcohol and are more susceptible to job stress than females. Moreover, women tend to be more aware of their blood pressure status and likely manage their blood pressure better than men. Age was also found to have a statistically significant association with hypertension among the employees at AESL headquarters. Employees aged 40-49 years and 50-59 years were 7.58 times and 5.96 times more likely to become hypertensive, respectively, compared to those aged between 20 and 29. This supports previous studies that have reported the risk of hypertension to be high with increasing age. Public awareness and sensitisation programs on hypertension are necessary to educate people on the condition to debunk the long-held belief that hypertension is a ‘rich man’s sickness.25,34,35
5 Conclusion
Hypertension (HTN) or high blood pressure (HBP) remains a significant health concern in Ghana and globally. This study has examined the prevalence and risk factors of hypertension among employees at AESL headquarters in Accra, Ghana. The study findings suggest that the prevalence of hypertension was high, with half of the employees surveyed having stage 1 hypertension. The prevalence of hypertension was higher among male employees compared to female employees. Employees aged 40 years and above were at serious risk of hypertension. Fast food consumption, history of smoking, and alcohol consumption are significant risk factors for hypertension in the organisation. The study concludes that hypertension is an important health concern among older adults, especially male adults, at AESL headquarters. Serious dietary and lifestyle changes are needed to tackle the prevalence of hypertension in the organisation. The study recommends that broader and intensive hypertension awareness and sensitisation programs, health screening, and health improvement activities be undertaken at AESL Headquarters to help control the prevalence of hypertension among employees in the organisation.	Comment by DORGBETOR, Cyprian Issahaku: Already captured as findings 	Comment by DORGBETOR, Cyprian Issahaku: Consider reporting this for conciseness and precision 
Limitations of the Study
The study relied on self-reported responses by the respondents. As a result, some responses may not be accurate due to memory loss or reluctance to provide honest responses, especially on consumption of alcohol, smoking behaviour, and other medical conditions such as diabetes and hypercholesterolemia, which may affect the veracity of the study results or lead to recall bias. There is also the tendency to underestimate or overestimate responses relating to salt consumption, fruit and vegetable intake, and physical activity. Additionally, factors like diabetes mellitus and dyslipidaemia were not included in the study due to data limitations. Since it is a cross-sectional study, findings pertain to the period during which the research was undertaken. Longitudinal studies are recommended to provide more substantial evidence of hypertension prevalence among employees across different time periods.
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