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Abstract

Background: Blood pressure (BP) remains the most significant concern in Sub-Saharan Africa. The

abnormalities led to hypertension and cardiovascular conditions in both old and younger generations.

Methods: 4 cohort retrospective study of 273 Blood pressure (BP) treatment patients in Jalingo Specialist

Hospital, Taraba State, Nigeria, was followed using spanning data from January to December 2025. To run

the analysis, the study employed sample tests, general linear models, contingency, and Phi coefficients.

Results: Mann-Whitney test ascertained a significant difference between SBP and DBP among marital status

(p = 0.000). Age among BP stages (p = 0.000) and age among treatment (p = 0.001) both confer a significant

effect. The ANCOVA models established that the four levels of BP stages remained highly significant when

SBP was controlled (p = 0.000), except that it lost significance when DBP was controlled (p = 0.051). The

MANOVA verified that both the BP stages and treatment on the combination of SBP and DBP were significant

(p = 0.001), with the treatment explaining a larger effect size of 12.2% variance than the BP stage (8.5%).

The contingency and Phi coefficient demonstrated no association between gender and BP stages, gender and

economic status, and gender and marital status (p = 0.342, p = 0.488, and p = 0.067).

Conclusion: The therapeutic approach of Lifestyle changes and beta blockers heavily modified the narrative,

revealing high risk in female, unmarried couples, and medium economic earnings. In addition, the age

bracket (30-39) was another serious concern for this study.

Keywords: Analysis of variance,; Beta blocker, Blood pressure; General Linear Models; Pillai’s Criterion.
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1. Introduction
BP surfacing is linked to hypertension, especially when blood pressure exceeds the arterial walls. The hidden

symptoms appear in different modes, causing heart disorders [!l. One major worldwide health concern is
hypertension, and it is mandatory to handle the related issues surrounding it 2! . The stretching of arterial
walls by blood volume is the primary factor determining arterial blood pressure. Due to increased blood flow
into the arterial system, pressure rises during systole and falls after the peak of ejection *l. People become
victims of the silent killer without knowing until they are examined. There is a need for individuals and the
government to control and reduce the so-called BP and hypertension-related issues [ [°1. Hypertension and
diabetes are the primary causes of chronic renal disease, heart attacks, strokes, and heart failure. Therefore, to
maximise clinical benefits, BP must be lowered with the required medication [61. BP often rises during working
hours and falls during sleeping hours.

An elevated risk of hypertension and cardiovascular disease has been associated with circadian rhythm
disruption [l. Abnormality of BP is a condition in which a person's blood pressure (BP) is higher than the
normal or ideal range, of 140 mmHg for the systolic and 90 mmHg for the diastolic ®l. A persistent SBP of
140 and DBP of 90 requires antihypertensive drugs, it led to mortality, especially in older age, as people
experience physical changes because of degenerative hypertension, cardiovascular disorder, and high BP I,
BP readings that deviate significantly from the mean are typically considered outliers or noise in clinical
practice. Additionally, an elevated blood pressure reading prompts a second measurement, allowing the
decision-maker to either disregard or accept the higher reading. Therefore, to diagnose and treat hypertension,
there is a need to use the current endorsed guidelines, known as the average of multiple blood pressure readings
[191 " Immediate detection of cardiovascular and hypertension conditions fosters successful treatment
achievement 11,

Different statistical techniques were employed by different researchers to solve different silent killers and
related circumstances. The worrisome nature of BP in society prompted Intellectuals to use a multivariate
mixed model to consider cases of BP among Covid victims 2. Sample test, ANOVA, and Chi-square were
employed to predict BP-related issues [*!. Linear regression analyses investigated differences in cases related
to BP and hypertension !"). The effect of different BP levels and diabetes was investigated using Cox
proportional hazard regression [14]. Random effect examines BP and heart failure 3], The innovation in this
study is the application of sample test, ANOVA, ANCOVA, MANOVA, Phi, and Contingency Coefficient to
investigate and evaluate the BP and related incidents in Taraba State Specialist Hospital, Jalingo.

2. Methods

In this study, associates of BP-treated patients visiting Taraba State Specialist Hospital, Jalingo, were
investigated. The data was generated from the hospital record unit covering the period from January to
December 2025.

A random sampling was employed to select 273 patients. Data were collected on demographic characteristics
such as age, gender, marital status, and socioeconomic status. In addition, the study data include diastolic
blood pressure (DBP), systolic blood pressure (SBP), BP stages (stage 1, stage 2, elevated, and normal), and
treatment (ACE inhibitor, calcium channel blocker, diuretic, ARB, to mention a few).

Measures of central tendency and dispersion were used to describe the characteristics, position, and variation
in the data distribution. The study also employed a sample test to test the significance difference. ANOVA

and ANCOVA were utilized to assess continuous mean variation while controlling baselines of (SBP and
- ]
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DBP). MANOVA employed Pillai’s Trace criterion test consecutive interaction on the joint merge SBP/DBP
dependent variables. Categorical relationships were represented using Phi and the contingency coefficient.

3. Result Discussion

3.1. Categorical BP variables results.

In Table 1, the cases of BP in the specialist hospital during the coverage period, females accounted for 50.2%,
and males were 49.8% participation. However, in Asia, the escalating occurrence of BP is in the young group
[16] and the rise of BP in females requires further investigation and regulation '”). Subsequently, the high risk
of BP was about 59.35 higher in unmarried patients than in married patients (40.7). Patients with medium
economic earnings showcase high BP (45.4%) prevalence, then low income (29.3%) and high income (25.3%)
earnings. The BP stage shows a higher risk of 35.5% in stage 1, trailed by stage 2 (33%), elevated (22.3%),
and normal (9%). Focusing on an estimate, excessive BP of (120-80) is responsible for about 20% of all
mortality occurrences [, Age bracket 30-39 presented a higher BP incidence of 37%, followed by the age
bracket 40-49 (30%), 50-59 (16.8%), 60 (9.2), and 20-29 (6,2). Lifestyle changes formed about 28.8%,
successfully applied during the treatment period, compared to ACE inhibitor (19.4%), ARB (13.8), Diuretic
(12.1), Calcium channel (11), Beta blocker (10.3), and lifestyle + ARB (4.4), respectively.

Table 1: Demographic data result

Variables N Percentage
Gender Male 136 49.8
Female 137 50.2
Marital status Married 111 40.7
Single 162 59.3
Economic status Medium 124 45.4
High 69 25.3
Low 80 29.3
BP stages Stagel 97 35.5
Stage2 90 33.0
Elevated 61 22.3
Normal 25 9.0
Age group 20-29 17 6.2
30-39 101 37.0
40-49 84 30.8
50-59 46 16.8
60 above 25 9.2
Treatment ACE inhibitor 53 19.4
calcium channel blocker 30 11.0
Lifestyle changes 79 28.8
Diuretic 33 12.1
ARB 38 13.8
Beta blocker 28 10.3
Lifestyle +ARB 12 4.4

3.2. Sample test, SBP and DBP among genders and marital status
In Table 2, both the SBP and DBP by gender and marital status failed the normality test for conducting the

sample test. However, the Mann-Whitney test results for SBP and DBP among genders were statistically
- ]
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insignificant (p = 0.077 and p = 0.053). Revealing the SBP and DBP among the genders are similar. An
individual can be SBP or DSP without being male or female. But SBP and DBP among marital status were
both significant (p =0.001 and p =0.001). indicating there was a higher risk of 143.7 SBP cases in the married
couples than in the unmarried couples (135.2). Similarly, on average, there was a higher level of about 91.2
DBP in married couples than in unmarried couples (86.4%). The study demonstrates that hypertensive

measurements are more common among married couples. These results conclude that being married is allied
with elevated SBP and DBP.

Table 2 Normality results for SBP and DBP on sex and marital status

N Mean Median S.D Min Max 1Q Mann W.

SBP Male 137.4706 135.0000 13.22118 118.00 165.00 22.00 p=0.077
Female 139.8175 138.0000 13.04811 118.00 165.00 20.00

DBP Male 87.5809 86.0000 8.03285 76.00 105.00 15.00 p=10.053
Female 89.0949 88.0000 8.54562 50.00 105.00 12.50

SBP Married 143.6937 140.000 13.22998 118.00 165.00 20.00 p=0.001
Single 135.1914 133.0000 11.98163 118.00 165.00 15.00

DBP Married 91.1622 91.0000 8.85493 50.00 105.00 12.00 p=0.001
Single 86.4074 86.0000 7.34471 75.00 105.00 11.00

3.3. ANOVA of age against economic status, BP stages, and treatment levels

The results in Table 3 considered the normality test for both the socioeconomic status and treatment levels.
After the failure of the test, Kruskal Wallis adopted showed socioeconomic status was not the leading cause
of BP in aged patients (p = 0.883). However, the BP stage has an effect on aged patients (p = 0.001), revealing
there is a statistically significant mean difference in BP stage 2 (47.64), followed by normal (42.12), BP stage
1 (39.10), and BP elevated (31,95). Similarly, the adopted Kruskal-Wallis test after failing the normality test
indicates that the treatments applied were significantly different (p = 0.001). In addition, the most effective
drug found among the treatments was Beta blocker (49.79), followed by Diuretic (49.12), ACE inhibitor
(43.98), Lifestyle+tARB (40.54%), Calcium blocker (39.83%), ARB (39.05), and Lifestyle changes (32.45),
respectively.

Table 3: Normality test Age (socioeconomic, BP stages and treatment levels)

Variable N MEAN MEDIAN S.D MIN | MAX | IQ | Kruskal W. P-value
Medium 124 40.52 39.00 7.746 26 60 14 p=0.883
High 89 40.35 42.00 8.507 28 56 13

Low 80 40.92 39.00 8.280 29 57 15

Stage 1 97 39.10 39.00 4.881 31 54 8 p=10.001
Stage 2 90 47.64 49.00 6.798 29 60 9

Elevated 61 31.95 31.00 3.206 28 40 3

Normal 25 42.12 43.00 7.667 26 55 13

ACE inhibitor 53 43.98 45.00 7.640 35 56 15 p=10.001
Calcium C. blocker 30 39.83 37.00 6.303 32 52 12

Lifestyle changes 78 32.45 31.00 3.956 26 46 3

Diuretic 33 49.12 50.00 4.068 37 60 2

ARB 38 39.05 39.00 2.681 34 43 4

Beta blocker 38 49.79 49.50 4.533 44 57 10

Lifestyle +ARB 13 40.54 43.00 5.270 27 44 2

]
Kabiru Bala et al 4


https://portal.issn.org/resource/issn/3117-7255
https://portal.issn.org/resource/issn/3117-7247

Int. J. Health Med. Res. (IJHMR)
e-ISSN : 3117-7255, p-ISSN : 3117-7247
Volume||02||Issue||02||Page 01-11||March April 2026

3.4. Univariate General Linear Model Techniques of ANCOVA

Table 4 uses the general linear model of ANCOVA techniques to run the analysis. According to these results,
BP stages have a significant effect on the age of patients while controlling for the SBP (p = 0.000), but DBP
failed while controlling for BP stages. However, the BP stage with four levels explained a higher effect of
49.6% in DBP than SBP (49.1%). In an Asian study, controlling SBP helped manage stroke incidence and
myocardial infarction in patients with high BP [19]. Figure 2 is a schematic representation of the SBP and
DBP chart.

Table 4: SBP and DBP Test between-subjects effects with a confounder

SBP/DBP F Sig Partial Eta Squared
Result A Intercept 50.157 0.000 0.158
Covariate SBP 16.308 0.000 0.057
Bp Stages 86.162 0.000 0.491
Result B Intercept 53.670 0.000 0.167
Covariate DBP 13.654 0.000 0.048
Bp Stages 87.852 0.051 0.496
SBP
0.700
0.600 0.491
0.500 A
0.400 P °
(4
0.300 % °
0.
0.100 0000 = 0.000
0.000 © o
-0.100 Intercept Covariate SBP Bp Stages
-0.200
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Fig. 1. Line chart for SBP and DBP

3.5. MANOVA results for BP stages and treatment on the combination of SBP and DBP

In this portion, Pillai's Criterion was used to interpret the analysis. The results in Table 5 show that BP stage
levels and different treatments on the combination of SBP and DBP were significant (P =0.002 and P =0.001).
This ascertained that the reading combination of (SBP and DBP) is similar across all the levels of BP stages
and different treatments. The partial Eta square for different treatments explained a larger effect size of 6.5%
than that for the BP stages (3.7%). Figure 3 is the 3-D chart for BP stages and treatment levels.

Table 5: Multivariate Test for BP stages and different treatments

Effect Test Value F Sign Partial Eta Sqaured
Bp stages Pillai's Trace 0.074 3.458 0.002 0.037
Treatments Pillai's Trace 0.129 3.061 0.001 0.065

0.1

0.05

Sign

m Bp stages Pillai's Trace

P Eta Sqaured

Fig. 2. BP stages and treatment 3-D chart
- - - - - -]
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3.6. Contingency Coefficient (gender with BP stages) and (gender with economic status)

This bit of these results is utilized from Table 6, using the contingency coefficient. Considering the
crosstabulation coefficient, the results show no association between gender and BP stages (P =0.195). Despite
this, gender proven there are more males with stage 1 BP (41.2%) than females (29.9%), Females with Stage
2 BP (33.3%) were higher than males (32.4%), Elevated BP stage shows about 26.3 female had higher BP
compared to male (18.4%) and Normal stage shows there was about 10.2% people with normal BP compare
male (8.1%). Consequently, the contingency coefficient between gender and economic status did not show
any association (0.445). Indicating the gender status of patients with BP is not considered in relation to
socioeconomic status. However, the results show there was a high percentage of females with medium BP
(48.9%) compared to males (41.9), there was a high percentage of males with high BP (25.7) compared to
females (24.8%), and there was a lower percentage of BP in females (26.3) compared to males (32.4). See Fig.
4, diagrammatic visualization.

Table 6: Gender-BP stage and gender- economic status

Variables

Stagesl

Stage2

Elevated

Normal

Contingency Coefficient

Male

56 (41.2)

44 (32.4)

25 (18.4)

11 (8.1)

Female

41 (29.9)

46 (33.6)

36 (26.3)

14 (10.2)

P=0.195

Variables

Medium

High

Low

Male

57 (41.9)

35(25.7)

44 (32.4)

Female

67 (48.9)

34 (24.8)

36 (26.3)

p=0.445

45.00%
40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%

5.00%

0.00%

Kabiru Bala et al
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40 41.9
24.8 32.4
30 143.7 l 26.3
20
10
0
Medium High Low

Male - Female

Fig. 3. Bar-graph BP states by gender and box-whisker chart for socioeconomic status by gender

3.7. Phi Coefficient Correlation of Gender with Marital Status

In this section, the results from a 2-by-2 table of gender and marital status were evaluated, indicating an
association between gender and marital status (p = 0.005). The results also revealed that about 32.4% of males
and 48.9% of females with BP are married, while 67.6% of males and 51.1% of females with BP are
unmarried. The results also show there is a high percentage of BP in females (48.9) who are married, while
there is a high percentage of BP in males (67.6) who are single (See Fig. 5). The association between BP
parameters, including cardiovascular disorders, was assessed using a meta-analyses study [2°- 211 [22],

80
70
60
50
40
30
20
10

0

Married Single
= Male 32.4 67.6
_IFemale 48.9 51.1

Fig. 5. & Table Bar graph for gender marital status

]
Kabiru Bala et al 8


https://portal.issn.org/resource/issn/3117-7255
https://portal.issn.org/resource/issn/3117-7247

Int. J. Health Med. Res. (IJHMR)
e-ISSN : 3117-7255, p-ISSN : 3117-7247
Volume||02||Issue||02||Page 01-11||March April 2026

4. Conclusion

The SBP and DBP of married and single people were not identical, according to the BP cases conducted using
a sample test. Humans can be SBP or DBP without becoming male or female. The ANOVA results
demonstrated that socioeconomic status was not the foremost cause of BP in older years, but BP stage has an
effect in older age. However, in ANCOVA BP stages, after controlling for the SBP was significant, but while
controlling for the DBP, the BP had no significant effect in older patients. According to MANOVA findings,
BP stages and treatment, while margining the SBP and DBP, were significant, revealing that all BP phases
and treatment levels have the same combination of SBP and DBP readings. Discoveries from contingency and
Phi coefficient demonstrated that there is no correlation between gender and BP phases, gender and economic
level, and gender and marital status.
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