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Abstract 

Background  Hypertension is the most common cardiovascular disease in Africa, with a 19.3% prevalence in Nigeria. 
Its incidence, along with prehypertension, is rising among young adults, including undergraduate clinical students, 
due to risk factors like stress, poor sleep, unhealthy eating, inactivity, and substance use. However, data on pre-
hypertension among young adults in Africa, including Nigeria, is limited. This study aims to determine the preva-
lence of hypertension and prehypertension among clinical undergraduate students and examine the relationship 
between risk factors and these conditions.

Methods  A descriptive cross-sectional study of clinical students in the College of Medicine, University of Ibadan, 
Nigeria. These are students in the Clinical Science department who had crossed from the pre-clinical arm 
into the clinical arm of their training. They are Physiotherapy and Biomedical Laboratory Sciences students in 400–
500 level, as well as Dentistry and Medicine and Surgery students in 300–600 level. 346 participants were selected 
from the study population through a random probability sampling technique, and data were collected using a self-
administered structured questionnaire. Participants’ blood pressure, weight, height, Body Mass Index (BMI), and waist-
to-hip ratio were measured. Data were analyzed using SPSS, with descriptive statistics and chi-square test used 
to determine relationships between sociodemographic factors and hypertension/pre-hypertension. Stress was self-
reported. The level of statistical significance was set at 0.05.

Results  Of the 346 participants, 57% were male, while 43% female. The mean age was 23.9 ± 0.2 years. The preva-
lence of hypertension was 8%, and that of prehypertension was significantly higher at 33%. The prevalence of hyper-
tension was significantly higher in males than in females. Approximately 6 out of every 50 male students were 
hypertensive. Hypertension was found to be associated with gender, level of study and marital status. 77% reported 
a moderate-to-high perceived stress levels, which could be contributing to developing hypertension.

Conclusion  This study found a high prevalence of prehypertension and hypertension among clinical students, 
with smoking, poor sleep, and perceived stress as common risk factors. Most affected students were unaware of their 
condition and received no treatment. The findings underscore the need for institutions to implement cost-effective 

*Correspondence:
Christabel Uche‑Orji
xtabelije@gmail.com
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12872-025-04852-z&domain=pdf


Page 2 of 14Adetunji et al. BMC Cardiovascular Disorders          (2025) 25:393 

hypertension awareness and screening programs for undergraduate clinical students, emphasizing early identifica-
tion, lifestyle modification, and appropriate treatment to reduce future cardiovascular risks.

Trial registration  Clinical trial number not applicable.

Keywords  Hypertension, Prehypertension, Clinical students, Stress, Young adults

Background
According to the World Health Organization (WHO), 
hypertension, also known as high or raised blood pres-
sure, is a condition in which the blood vessels have per-
sistently raised pressure. Diagnosis of hypertension is 
made if, when measured on two different days, the sys-
tolic blood pressure reading on both days is ≥ 140 mmHg 
and/or the diastolic blood pressure reading on both days 
is ≥ 90 mmHg (WHO). Prehypertension is defined as a 
systolic blood pressure (SBP) of 120–139 mmHg or dias-
tolic blood pressure (DBP) of 80–89 mmHg, or both, 
according to the Joint National Committee (JNC-8) [1].

Hypertension is a major public health concern globally, 
affecting more than 1 billion people worldwide and is still 
increasing [2]. It is also one of the major causes of prema-
ture death, killing more than 8 million people every year [3]. 
Uncontrolled hypertension is known as a major contributor 
to cardiovascular diseases such as coronary artery disease, 
peripheral artery disease, and stroke, with a high prevalence 
in Nigeria (19.3%), Egypt (20%), and South Africa (30%). It 
is a “Silent Killer,” with more than 50% of individuals with 
hypertension oblivious of their condition [4].

Subjects with prehypertension have a higher prob-
ability of developing hypertension later in life and an 
increased risk of catastrophic cardiovascular events 
regardless of other risk factors [5, 6]. Workload stress, 
high-calorie, salty food consumption, decreased physi-
cal activity, overweight, and obesity are all risk factors for 
prehypertension [7]. In a systematic review carried out 
on studies conducted in Nigeria, the prevalence of pre-
hypertension in Nigeria was 34%, and it was higher in 
males (39.1%) than in females (28.5%) [8].

Previously, hypertension was thought to be an illness 
that only affected adults over the age of 40 [9]. However, 
it is becoming common among young adults and teenag-
ers [10]. Hypertension in young people is often attributed 
to a combination of genetic predisposition, lifestyle fac-
tors, and underlying medical conditions [11]. Risk factors 
include obesity, excessive salt intake, high stress levels, 
sedentary behaviour, smoking, alcohol consumption, and 
metabolic disorders such as diabetes [12]. Additionally, 
conditions such as renal disease, endocrine disorders, 
and congenital heart abnormalities can contribute to 
hypertension in younger populations [13, 14].

Pathologically, hypertension results from increased 
vascular resistance due to endothelial dysfunction, 

arterial stiffness, and hyperactivity of the sympathetic 
nervous system [15]. In young individuals, these changes 
can occur early due to unhealthy lifestyle choices, leading 
to long-term cardiovascular complications.

In a recent study carried out among medical students, 
who are mostly young adults, at Qassim University, Saudi 
Arabia, the prevalence of hypertension was determined 
to be 14.6% in the study sample, with 6.9% having isolated 
diastolic hypertension, 4.6% having isolated systolic hyper-
tension, and the remaining 3.1% having both systolic and 
diastolic hypertension. Prehypertension was prevalent in 
29.2% of the same population of medical students at Qas-
sim University. Only 21.1% of those identified as hyper-
tensive were diagnosed and receiving antihypertensive 
treatment [16]. In a study carried out in Odisha, Jamaica, 
an increased prevalence of prehypertension amongst med-
ical students was reported (67%) as against a 30% preva-
lence in the general population [17]. In the United States, 
an estimated 4% of adolescents aged 12 to 19 are hyperten-
sive, compared to 95% of a similar group aged 13 to 19 in 
Africa [18]. Studies suggest that hypertensive young adults 
are unaware of their conditions and were newly diagnosed 
during the studies [19]. Hence, these alarming numbers 
call for the need for more research on the prevalence of 
hypertension among young adults.

The study aimed to assess the prevalence and identify 
the risk factors of hypertension and prehypertension 
among clinical students at the University of Ibadan, given 
that this particular population is susceptible to estab-
lished risk factors for hypertension such as stress, poor 
sleep patterns, anxiety, depression, poor eating habits 
and consumption of tobacco and alcohol [7, 20–23].

Methods
Study design and participants
It was a descriptive cross-sectional study. It was car-
ried out among undergraduate clinical students in Uni-
versity College Hospital, Ibadan. All participants were 
residents of the Alexander Brown Hall, which houses 
all undergraduate clinical students within the hospital 
premises. Clinical students included students enrolled 
in medicine and surgery (300–600 level), dentistry 
(300–600 level), physiotherapy (400–500 level) and 
basic medical laboratory science (400–500 level). All 
undergraduate clinical students who gave consent fol-
lowing their selection by the randomization algorithm 
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were included in the study. Participants were excluded 
based on refusal to give consent.

Sample size
The sample size for this study was calculated using the 
formulae of Kish and Lisle: N = Z2pq/d2. The value of 
p in this study was 33% [24].

Where.
n: minimum sample size.
Z: standard normal deviation at 95% confidence 

interval, which is set at 1.96.
p: proportion of the target population estimated to 

have a particular characteristic. The value of p in this 
study, as taken from a previous prevalence study, is 
33% [24].

q: proportion that does not have the characteristics 
being investigated (q = 1-p).

d: degree of accuracy set at 0.05 (precision set at 5%).
q = 1–0.33 = 0.67.
Therefore, n = (1.96)2 × 0.33 × 0.67/(0.05 × 0.05).
n = 3.8416 × 0.33 × 0.67/0.0025.
n = 0.8494/0.0025.
n = 339.76, approximately 340.
A total of 340 participants were to be recruited.

Sampling technique
The calculated sample size was selected from the study 
population (929) using a stratified simple random prob-
ability sampling method. The quota contribution for each 
class was assessed and accounted for. The departments 

of Dentistry and Medicine and Surgery have a total of 4 
classes in the clinical school (with an average of 30 stu-
dents per class and 150 students per class, respectively.) 
The Physiotherapy and Medical Laboratory Sciences 
departments have two classes in the clinical school with 
an average of 30 students per class and 50 students per 
class respectively. This percentage contribution (or 
quota) was used to determine the number of students 
selected from each class to constitute our sample size, as 
described in Table 1 below. This was done to ensure that 
participants were not skewed to a particular department 
or class, but rather, each class’s proportion was preserved 
and well represented in our sample.

The randomization was done for each class in the 
Microsoft Excel software by using a randomization func-
tion, which randomly selected the required quota of stu-
dents from the available pool of students in each class.

Data collection
After ethical approval was granted by the University of 
Ibadan/University College Hospital (UI/UCH) Research 
Ethics Committee on 7 th November 2022 with IRB 
number 22/0362, informed consent was obtained from 
selected participants. Data was collected from the par-
ticipants using a self-administered structured question-
naire, and participants remained anonymous (Appendix 
questionnaire). The questionnaire assessed sociode-
mographic characteristics, history of previous medical 
conditions, family history of hypertension, diet, sleep, 
stress, alcohol, and tobacco consumption. Participants 
were screened by taking their blood pressure readings. 

Table 1  Students’ quota random selection based on class percentage contribution

a = Total No. of possible students in level, b = Sum total No. of clinical students, c = Percentage contribution(c = a/b*100%), d Calculated Sample Size (nearest whole 
number), e = Quota selected from each class based on percentage contribution (nearest whole number)

MBBS Medicine and Surgery, BDS Dentistry, BMLS Medical Laboratory Sciences, PHYSIO Physiotherapy
* The total number of selected students based on percentage contribution was 338, which is less than the calculated minimum sample size of 340. Hence, a single 
student was randomly selected from each class to make a total of 346 randomly selected participants who were rightly distributed

Department Level (a) (b) (c) (d) (e)*

MBBS 600 159 929 17.1% 340 58(+ 1)

MBBS 500 154 929 16.6% 340 56(+ 1)

MBBS 400 149 929 16.0% 340 54

MBBS 300 146 929 15.7% 340 53

BDS 600 39 929 4.2% 340 14(+ 1)

BDS 500 38 929 4.1% 340 14(+ 1)

BDS 400 37 929 4% 340 14(+ 1)

BDS 300 36 929 3.9% 340 13

BMLS 500 53 929 5.7% 340 19

BMLS 400 50 929 5.4% 340 18

PHYSIO 500 33 929 3.6% 340 12(+ 2)

PHYSIO 400 35 929 3.8% 340 13(+ 1)

TOTAL 338(+ 8) = 346
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After resting or sitting calmly for five minutes, three 
(3) blood pressure readings were taken from each par-
ticipant about five minutes apart using the OMRON 
electronic sphygmomanometer. The first blood pres-
sure reading served as a control, while the average of the 
second and last readings was computed and rounded off 
to the nearest whole number to derive the systolic and 
diastolic blood pressure readings for each participant. 
Other parameters such as Weight, Height, Body Mass 
Index (BMI) and waist-to-hip ratio were also measured. 
The weight was derived by using a bathroom analogue 
weighing scale. The participants stood on the scale, and 
the weight was read. The height was derived using a sta-
diometer. The participants stood on the stadiometer’s 
plastic base with their backs against the vertical meas-
uring ruler. The stadiometer’s head plate/slider was then 
made to rest on their heads, and the height was read off 
at this level. The waist-to-hip ratio was derived by divid-
ing the waist circumference by the hip circumference. 
These circumferences were measured using the “cm” 
part of a standard measuring tape, which ranged from 0 
to 150 cm. The waist circumference was measured using 
the umbilicus as a landmark, while the hip circumfer-
ence was measured using the widest part of the hips. 
This was done using chaperones while also maintaining 
the participants’ privacy.

Data analysis
Data analysis was done using the Statistical Packages for 
Social Sciences (SPSS) version 23. Descriptive statistics 
was conducted using frequency and proportions for cat-
egorical variables and mean and standard deviation for 
continuous variables. The Chi-square test was used to 
determine the relationship between sociodemographic 
factors and the proportion of individuals with hyperten-
sion, and also for pre-hypertension.

Hypertension was defined based on the 8 th Joint 
National Committee (JNC) as systolic blood pressure 
≥ 140 mmHg and diastolic blood pressure ≥ 90 mmHg, 
while prehypertension was taken as systolic blood pres-
sure of 120–139 mmHg and diastolic blood pressure of 
80-89 mmHg [1].

Stress was assessed using the Perceived Stress Scale to 
measure the personal stress of clinical students. This is 
a classic stress assessment instrument which remains a 
popular choice for helping us understand how different 
situations affect our feelings and our perceived stress.

The questions on this scale ask about feelings and 
thoughts during the last month. It is made up of a set of 
10 questions, and the sum is calculated. Individual scores 
on the PSS can range from 0 to 40, with higher scores 
indicating higher perceived stress.

• Scores ranging from 0–13 would be considered low 
stress.
•  Scores ranging from 14–26 would be considered 
moderate stress.
• Scores ranging from 27–40 would be considered 
high perceived stress.

The level of statistical significance was set at a p-value 
of less than 0.05.

Results
Sociodemographic characteristics
Majority of our participants (64%) were students of 
the Department of Medicine and Surgery, and of the 
346 participants, 57% (198) were male, while 43% (148) 
were female. The mean age of the respondents was 23.9 
± 0.2 years, with the minimum age of respondents being 
20 years and the maximum 36 years. The majority, 69% 
(238), fell between 20 and 24 years old. Table  2 shows 
the socio-demographic characteristics of the study 
participants.

Blood pressure measurements and prevalence
On average, the systolic blood pressure of the students 
was 116 ± 1.4 (95% CI) mmHg, while the mean diastolic 
blood pressure was 74 ± 0.9 (95% CI) mmHg. The preva-
lence of hypertension in our sample population of clinical 
students was found to be 8%.

As shown in Fig. 1, 28 students (8%) had blood pressure 
readings that indicated hypertension (SBP ≥ 140 mmHg, 
DBP ≥ 90 mmHg); Conversely, we recorded a signifi-
cantly higher prevalence of pre-hypertension among the 
participants, 33%, 113 students were identified to be pre-
hypertensive; while 205 students (59%) had normal blood 
pressure readings.

The prevalence of hypertension was significantly higher 
in males than in females. Male participants accounted for 
82.5% of those with significant hypertension. Approxi-
mately, 6 out of every 50 male students are hypertensive 
compared to 2 out of every 50 female students.

Interestingly, the prevalence of hypertension was 
higher in students aged 20—24 years (61%) compared 
to students aged 25 and above. Similarly, the Medicine 
and Surgery department had the highest proportion of 
hypertensive students (71%), which can be attributed 
to the large number of students in that department. 
However, the Dentistry department had the highest 
proportion of hypertensive students, based on the pro-
portion of hypertensive students to the total amount of 
students in a department, with 1 in every 10 Dentistry 
students being hypertensive.
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Statistical analysis revealed that gender, marital status and 
level of study are socio-demographic variables that are signif-
icantly associated with developing hypertension among the 
participants (p ≤ 0.05), as shown in Table 2 below. Our study 
revealed that Students in the 300 level across all depart-
ments had a higher prevalence of hypertension than the 400, 
500 and 600 levels (13% vs 1% vs 9% vs 12% respectively, p = 
0.01). Out of the 28 students with hypertension, 64% had a 
normal BMI (Table 3). Similarly, 17% reported alcohol use, 
and 4% reported to have used tobacco in the past (Table 4).

Risk factors association, physcial activity, Waist Hip Ratio 
(Whr) and perceived stress
Risk factor association
Regarding medical history and risk factor association, 
out of the 346 participants, four students had been 

diagnosed with hypertension within the past five years, 
and none of them were on antihypertensive medication. 
The percentage of students reporting a history of hyper-
tension in either parent was 30% (Fig. 2). Table 4 shows 
the significant relationship between different risk fac-
tors observed in our participants and the development 
of hypertension. About 2% of the students currently 
smoke cigarettes, 6% claimed to have used tobacco 
products in the past, and as many as 20% of partici-
pants reported current use of alcohol. The majority 
(59%) reported an average sleep duration of 6–7 h daily. 
One participant reported a history of chronic diseases 
(either Diabetes Mellitus and/or Chronic Kidney Dis-
ease) that may be associated with long-standing hyper-
tension. Normal BMI (18.5–24.9 kg/m2) was recorded 
in 65%, while 5% of the students were obese (30.0 kg/

Table 2  Sociodemographic characteristics of the respondents (N = 346)

MBBS Medicine and Surgery, BMLS Medical Laboratory Sciences

a: Age, Gender, Years of Study, Religion
Characteristics Dentistry BMLS MBBS Physiotherapy Total (%)
Age (years)

  20–24 32 29 152 25 238(68.8)

  25 and above 26 8 71 3 108(31.2)

Gender

  Male 32 19 137 10 198(57.2)

  Female 26 18 86 18 148(42.8)

Year of study

  300 level 13 0 53 14 80(23.1)

  400 level 15 18 54 14 101(29.2)

  500 level 15 19 57 0 91(26.3)

  600 level 15 0 59 0 74(21.4)

Religion

  Christianity 48 30 194 24 296(85.5)

  Islam 8 7 27 4 46(13.3)

  Others 2 0 2 0 4(1.2)

b: Marital status, Ethnicity, Parents’ Monthly Income Range
Characteristics Dentistry BMLS MBBS Physiotherapy Total (%)
Marital Status

  Single 56 37 215 28 336 (97.1)

  Married 2 0 7 0 9(2.6)

  Separated 0 0 1 0 1(0.3)

Ethnicity

  Yoruba 50 31 161 24 266(76.9)

  Ibo 7 3 45 2 57(16.5)

  Others 1 3 17 2 23(6.6)

Parents’ Monthly

  Income Range

    < N50,000 19 4 38 2 63(18.3)

    N50,000—99,000 9 9 30 7 55(15.9)

    N100,000 −150,000 10 11 39 4 64(18.6)

    > N200,000 19 15 114 15 163(47.2)
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m2), 19% were overweight, and 10% were underweight 
(Table 4).

Physical activity
Among the 346 participants, 236 (68%) reported engag-
ing in moderate-intensity activities such as brisk walking 
or carrying light loads for at least 10 min continuously. 
Over 60% of these individuals performed such activities 
at least three days per week, while 40% spent at least 15 
min per day doing these moderate-intensity activities.

Regarding whether their work involves vigorous-
intensity activities (e.g., fast running or heavy lifting for 
at least 10 min continuously), 101 participants (29%) 
responded “Yes.” Among them, 68% engaged in such 
activities at least three days per week, and 84% spent at 
least 15 min per day on these activities.

Waist Hip Ratio (WHR)
According to the WHO, a high WHR above 0.90 in 
men and 0.85 in women is associated with an increased 
risk of cardiovascular disease, diabetes, and hyperten-
sion [25]. In our analysis, the mean WHR was 0.82 (SD 
= 0.06) for males and 0.78 (SD = 0.06) for females.

Perceived stress
The mean of the stress scores was 18 ± 0.69 (95% CI). 79 
students (23%) had low stress, 231 students (67%) had 
moderate stress, and 36 students (10%) had high per-
ceived stress (Fig. 3).

As shown in Table 5, we found that the level of stress 
was significantly associated with gender (similarly for 
hypertension) and ethnicity.

Discussion
A doctor’s primary responsibility to care for others can-
not be actualized unless he cares for himself. As con-
tained in the Physician Pledge, “I will attend to my health, 
well-being and abilities, in order to provide care of the 
highest standard” [26]. There is negligence towards the 
prevention of non-communicable diseases in undergrad-
uate students [27, 28]. Young undergraduate students are 
not immune to hypertension; rather, the risk factors for 
hypertension begin to develop at this age [29]. Hyper-
tension is a silent killer that only becomes symptomatic 
when  complications develop [30]. To ensure prevention 
and early detection, we evaluated the prevalence, demo-
graphic contributions, and associated risk factors for 
hypertension and prehypertension in young clinical stu-
dents in Nigeria.

The prevalence of prehypertension and hypertension 
in this study was 33% and 8%, respectively. The preva-
lence of prehypertension is similar to a study conducted 
among medical undergraduates within Andhra Pradesh, 
India, which showed a prevalence of 37% [31]. The overall 
prevalence of prehypertension and hypertension in this 
study is 41%, which is lower than the overall prevalence 
of a study on medical students in Saudi Arabia, which 
was 57%. A possible reason for this higher value in the 
Arabians might be the higher prevalence of overweight 
students recorded in the sample population [32]. Out of 
the 28 participants found hypertensive in our study, only 
four were aware of their hypertensive state. Also, none of 
these previously diagnosed participants was on medica-
tion. This depicts substandard health-seeking behaviour 
amongst clinical students who ought to be paragons of 
health awareness.

Fig. 1  Pie chart showing Blood pressure measurement of respondents
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The ethnic proportion of our respondents is reflec-
tive of our study location. Our study was conducted at 
a federal university in South-Western Nigeria, where 
Yoruba is predominant. The majority of our respond-
ents were Yoruba (76.9%); Igbo and other tribes were 
16.5% and 6.6% respectively. Hypertension was found 

to be more prevalent among the Yoruba clinical under-
graduates (67.9%). This finding agrees with some stud-
ies that reported hypertension to be more prevalent in 
the southwest [33, 34]. However, our finding disagrees 
with a lot of other studies that reported a higher preva-
lence in the southeast and north-central areas [35–39]. 

Table 3  Socio-demographic Factors associated with Hypertension (N = 346)

* Statistically significant variables, BMI: Body Mass Index

a: Age, Gender, Department, Level of Study, Religion, Ethnicity
Hypertensive n (%) Non-Hypertensive n (%) p-value

Age (years)
  20–24 17 (7.14) 221(92.85) 0.45

  25 and above 11(10.19) 97(89.81)

Gender
  Male 23(11.62) 175(88.38) 0.01*

  Female 5(3.38) 143(96.62)

Department
  Dentistry 6 (10.34) 52 (89.66) 0.42

  Biomedical Laboratory Sciences 1(2.70) 36 (97.30)

  Medicine and Surgery 20 (8.97) 203 (91.03)

  Physiotherapy 1(3.57) 27(96.43)

Level of Study
  300 level 10 (12.50) 70 (87.50) 0.01*

  400 level 1(0.99) 100 (99.01)

  500 level 8(8.79) 83(91.21)

  600 level 9 (12.16) 65(87.84)

Religion
  Christianity 25(8.45) 271(91.55) 0.76

  Islam 3 (6.52) 43(93.48)

  Others 0(0.00) 4(100.00)

Ethnicity
  Yoruba 19(7.14) 247 (92.86) 0.43

  Ibo 7(12.28) 50 (87.72)

  Others 2(8.70) 21(91.30)

b: Marital status, Parents’ Monthly Income Range, BMI Category
Hypertensive n (%) Non-Hypertensive n (%) p-value

Marital Status
  Single 25(7.44) 311(92.56)  < 0.01*

  Married 2(22.22) 7(77.78)

  Separated 1(100.00) 0(0.00)

Parents’ Monthly Income Range
  < N50,000 7(11.11) 56(88.89) 0.75

  N50,000—99,000 4 (7.84) 47(92.16)

  N100,000—150,000 4(6.25) 60(93.75)

  > N200,000 12(7.36) 151(93.64)

BMI Category
  Underweight (< 18.5 kg/m2) 1(2.78) 35(97.22) 0.41

  Normal weight (18.5–24.9 kg/m2) 18(8.00) 207(92.00)

  Overweight (25.0–29.9 kg/m2) 8(11.94) 59(88.06)

  Obese (≥ 30.0 kg/m2) 1(5.88) 17(94.12)
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In addition, a national survey conducted across the six 
geopolitical zones found that the highest prevalence of 
hypertension is amongst Kanuri ethnicity [39].

The larger proportion of our respondents being Yor-
uba could have skewed the prevalence of hypertension 
towards the ethnic group (a sample size that repre-
sented all major ethnic groups would have required a 
multi-stage, stratified, randomized design; this was 

beyond the scope of our study and the available sam-
ple size). This discordance between our study and the 
other studies can also be due to a variation in the age of 
the sampled population [the mean age of our respond-
ents being 23.9 + 0.2 years]. It would also be expected 
that closeness to home should confer our Yoruba par-
ticipants the benefit of family support. However, com-
pared with students of other ethnic groups, the Yoruba 

Table 4  Risk Factors Frequency For Hypertensive, Pre-Hypertensive And Non-Hypertensive

BMI Body Mass Index
* Statistically significant variables

a: Smoking status, Smoking history, Alcohol use, Sleep duration
Risk Factors Frequency (%) Hypertensive Pre hypertension Non hypertension p-value

Do you currently smoke any Tobacco?

  Yes 6(1.70) 0 (0.00) 5(83.33) 1(16.67) 0.03*

  No 340(98.30) 28(8.24) 108(31.76) 204(60.00)

Have you smoked any tobacco product in the past?

  Yes 20(5.80) 1(5.00) 9(45.00) 10(50.00) 0.41

  No 320(93.20) 27(8.43) 99(30.94) 194(60.63)

Do you currently take any Alcoholic drink?

  Yes 68(19.70) 4(5.88) 28 (41.18) 36(52.94) 0.23

  No 278(80.30) 24 (8.63) 85(30.58) 169(60.79)

How many hours of sleep on average do you get in a day?

  Less than 3 h 1(0.30) 0 (0.00) 1(100.00) 0(0.00) 0.04*

  3–5 h 102(29.50) 11(10.78) 38(37.25) 53(51.96)

  6–7 h 204(59) 14(6.86) 63(30.88) 127(62.25)

  More than 7 h 39(11.30) 3(7.69) 11(28.20) 5(12.82)

b: Family history, BMI category
Risk Factors Frequency (%) Hypertensive Pre hypertension Non hypertension p-value

Is your father hypertensive

  Yes 101(29.20) 11(10.89) 31(30.69) 59(58.42) 0.22

  No 213(61.60) 13(6.10) 68(31.92) 132(61.97)

  I don’t No 32(9.20) 4(12.50) 14(43.75) 14(43.75)

Is your mother hypertensive

  Yes 106(30.60) 16(15.09) 31(29.25) 59(55.66) 0.45

  No 215(62.10) 19(8.84) 73(33.95) s123(57.20)

  I don’t No 25(7.20) 3(12.00) 9(36.00) s13(52.00)

Are any of your siblings hypertensive?

  Yes 8(2.30) 2(25.00) 2(25.00) 4(50.00) 0.04*

  No 315(91.00) 21(6.67) 103(32.70) 191(60.63)

  I don’t know 23(6.60) 5(21.74) 8(34.78) 10(43.48)

Are any of your grandparents hypertensive?

  Yes 105(30.30) 5(4.76) 40(38.10) 60(57.14) 0.23

  No 100(28.90) 7(7.00) 34(34.00) 59(59.00)

  I don’t know 141(40.80) 16(11.35) 39(27.66) 86(60.99)

  BMI Category Underweight (< 18.5 kg/m2) 36(10.40) 1(2.78) 5(13.89) 30(83.33) 0.09

  Normal weight (18.5–24.9 kg/m2) 225(65.00) 18(8.00) 78(34.67) 129(57.33)

  Overweight (25.0–29.9 kg/m2) 67(19.40) 8(11.94) 23(34.33) 36(53.73)

  Obese (≥ 30.0 kg/m2) 18(5.20) 1(5.56) 7(38.89) 10(55.55)
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undergraduates experienced more moderate and severe 
stress (76.2% and 72.2%, respectively). Stress has an 
established relationship with hypertension [20, 40, 41].

There was an association between currently smok-
ing tobacco and being hypertensive or prehypertensive, 
which was statistically significant (p = 0.03), but there 
was no statistically significant association with having 
smoked tobacco products in the past (p = 0.41). A small 
proportion of our participants smoke tobacco currently 
or in the past (1.7% and 5.8% respectively). Another 
study conducted in this environment reported a similar 
low prevalence (3.5%)  [42], whereas 2.6% was reported 

among university students in Ethiopia [43]. This low 
prevalence might be due to strict regulations regarding 
smoking within school premises and halls of residence. 
Compared with smoking, more participants currently 
consume alcohol (19.7%). However, currently taking alco-
hol was not significantly associated with hypertension or 
prehypertension. This might be due to the low prevalence 
of alcohol drinkers in the studied population; our partici-
pants may also be occasional or early drinkers such that 
the level of alcohol ingested is not significant to predis-
pose them to hypertension or prehypertension. Lieber, in 
1998, identified chronic high-dose ethanol consumption 

Fig. 2  A Bar chart showing respondents’ family history of hypertension

Fig. 3  Bar chart showing respondents’ level of stress
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as a predisposing factor for cardiovascular injuries [44]. 
Recent epidemiological and clinical studies have demon-
strated that chronic ethanol consumption (greater than 
three drinks per day, 30 g ethanol) is associated with an 
increased incidence of hypertension and an increased 
risk of cardiovascular disease [45–47]. There have also 
been studies that found a significant association between 
drinking alcohol and being hypertensive [43, 48].

Sleep often becomes a secondary priority so medical 
students can offset their cumbersome academic work-
load. Therefore, it is important to evaluate the relation-
ship between sleep duration and hypertension in this 
population. In our study, the majority of participants 
(88.7%) slept an average of 7 h or less per day. Those who 
slept more than 7 h had the highest risk of hypertension 
(15.8%), while those who slept 6–7 h had the lowest risk 

Table 5  Perceived stress scale

BMI Body Mass Index

Low Stress ModerateStress High Stress p-value

Age (years)

  20–25 49 166 23 0.21

  26 and above 30 65 13

Gender

  Male 56 124 18 0.02

  Female 23 107 18

Department

  Dentistry 8 42 8 0.49

  Biomedical Laboratory Sciences 8 26 3

  Medicine and Surgery 56 143 24

  Physiotherapy 7 20 1

Level of Study

  300 level 12 59 9 0.16

  400 level 19 72 10

  500 level 26 58 7

  600 level 22 42 10

Religion

  Christianity 69 198 29 0.80

  Islam 9 31 6

  Others 1 2 1

Ethnicity

  Yoruba 64 176 26 0.03

  Ibo 6 45 6

  Others 9 10 4

Marital Status

  Single 77 223 36 0.80

  Married 2 7 0

  Separated 0 1 0

Parents’ Monthly Income Range

  < N50,000 13 44 6 0.94

  N50,000—99,000 11 33 7

  N100,000—150,000 16 40 8

  > N200,000 39 109 15

BMI Category

  Underweight (< 18.5 kg/m2) 11 22 3 0.43

  Normal weight (18.5–24.9 kg/m2) 53 152 20

  Overweight (25.0–29.9 kg/m2) 12 46 9

  Obese (≥ 30.0 kg/m2) 3 11 4
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(6.9%). The risk of prehypertension was highest among 
participants who slept less than 3  h (100%) and low-
est among those who slept 6–7 h (30.9%). Overall, par-
ticipants who slept 6–7 h per night had the lowest risk 
of developing both hypertension and prehypertension. 
There was an association between the average hours of 
daily sleep and being hypertensive or prehypertensive 
(p = 0.04). Other studies have also reported an associa-
tion between sleep duration and increased risk of hyper-
tension. These studies found a negative effect for sleeping 
for ≤ 5 h and a benefit for sleeping for 7  h, but not for 
more than 7 hours [43, 49].

The high risk of hypertension and prehyperten-
sion among those who sleep for more than 7  h can be 
explained by research that observed that the relationship 
between sleep duration and adverse health outcomes is 
U-shaped. Both extremities of sleep duration (too short 
or too long) are associated with an increased risk of 
cardiovascular-related health problems [50]. Qualita-
tive changes in sleep patterns and distribution can also 
explain the association between long sleep duration 
and hypertension or prehypertension. Long sleep dura-
tion reported by the participants may be indicative of 
poor sleep efficiency, which could be due to poor sleep 
hygiene, increased sleep fragmentation, or the presence 
of health problems [50, 51]. Although participants may 
report longer sleep duration, this characteristic change 
in sleep quality may hinder them from achieving opti-
mal sleep and further predispose them to adverse health 
effects. Sleep duration in our study was reported by the 
participants. It is well known that self-reported sleep 
duration overestimates the actual sleep duration [50, 52]. 
Thus, the reported sleep duration was subjective and may 
have been overestimated.

Many epidemiological studies have proposed that 
genetic factors account for nearly 30% of the variation 
in blood pressure in various populations [53, 54]. Family 
history significantly predicts hypertension and prehyper-
tension in young people. Our participants had hyperten-
sive relatives; 29.2% had hypertensive fathers, 30.6% had 
hypertensive mothers, 30.3% had hypertensive grand-
parents, and 2.3% had hypertensive siblings. Our average 
prevalence of a family history of hypertension was similar 
to 31.1% reported among students in a public university 
in Malaysia [28]. Apart from siblings, we did not find a 
significant association with any relative. There was a sig-
nificant association between having a hypertensive sib-
ling and being hypertensive or prehypertensive (p = 0.04). 
Studies have found that a parental history of hyperten-
sion is a significant predictor of hypertension in young 
people [21, 30]. On the other hand, there have been stud-
ies that did not find a significant association between a 
family history of hypertension and hypertension in young 

people [9, 54, 55]. A small proportion of our respond-
ents were hypertensive and had a small prevalence of 
hypertensive siblings but higher hypertensive parents 
and grandparents. This finding indicates that age plays 
a significant role in hypertension, in which progres-
sive changes occur in systemic arteries and further pre-
dispose patients to hypertension [9, 27]. These findings 
indicate that earlier detection and intervention should be 
performed as soon as possible. Screening among under-
graduates, especially those with a family history of hyper-
tension, is vital for detecting those at risk.

Obesity predisposes patients to several non-commu-
nicable diseases, including hypertension [55]. Exces-
sive weight has a well-established relationship with the 
development of essential hypertension. The Framing-
ham Heart Study reported that the contribution of obe-
sity to hypertension is between 65 and 75% [28, 56]. The 
majority (65.0%) of our respondents had normal weight; 
10.4% were underweight, 19.4% were overweight; and 
5.2% were obese. This prevalence was similarly reported 
among children in secondary school in Khartoum; 28.5% 
were overweight and 5.6% were obese [9]. The increasing 
prevalence of overweight and obesity among adolescents, 
especially medical students, is attributable to skipping 
meals, eating junk food, and perpetually choosing to 
study over physical activities [29]. We found no signifi-
cant association between BMI and prehypertension or 
hypertension. Another study also reported this lack of 
significant association [55]. However, some studies have 
observed a significant association between BMI and both 
prehypertension [54] and hypertension [9, 43, 57]. A con-
tinued increase in the prevalence of obesity will lead to 
an epidemic of obesity [55, 58]; this epidemic is certain 
to increase morbidity and mortality associated with non-
communicable diseases (NCDs) such as hypertension. 
Thus, to curb this menace, it is pertinent to implement 
structured interventions that will lead to dietary changes 
and increased physical activity.

Medical students are constantly exposed to stress. The 
nature of medical education is that it is highly competi-
tive, the curriculum is voluminous, and there is limited 
time for recreational activities [40]. Through links that 
can be explained by chemical, mental, and behavioural 
pathways, depression, anxiety, and stress have an estab-
lished relationship with elevated blood pressure [20, 40, 
41]. Among our 346 respondents, 79(23%) had low stress 
levels, 231 (67%) had moderate stress, and 36(10%) had 
high perceived stress. For gender [p = 0.02] and eth-
nicity [p = 0.03], we found that the level of stress had a 
statistically significant relationship with elevated blood 
pressure. Participants who were male and Yoruba were 
more likely to be stressed, and this determined whether 
they were prehypertensive or hypertensive. In a study 
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conducted among undergraduate nursing students in 
Saudi Arabia, respondents with abnormal stress were 
three times more likely to develop elevated diastolic pre-
hypertension [40]. Consistent with our findings, studies 
have established a relationship between stress and ele-
vated blood pressure [30, 40]. However, unlike our study, 
these studies did not evaluate stress in terms of sociode-
mographic factors. The relationship between stress and 
elevated blood pressure in medical students could be 
attributed to the poor lifestyle changes and eating habits 
associated with stress, which further worsen their risk of 
hypertension [41, 59, 60].

Hypertension is getting younger, and there is an 
increasing prevalence among young adults [40]. If uncon-
trolled, it can herald an explosion of cardiovascular, 
cerebrovascular, and chronic kidney diseases. Health 
authorities should be startled and quickly adopt preven-
tive strategies to deter this impending threat. Essential 
hypertension is highly amenable to lifestyle modification, 
especially if correctional steps are instituted early [43]. 
College health practitioners should incorporate periodic 
blood pressure monitoring and screening for students 
into school activities. Hypertension is largely asympto-
matic until complications develop; therefore, policymak-
ers and programme managers need to develop targeted 
and cost-effective intervention programmes that will 
increase awareness of the need to screen for hyperten-
sion among university students [43]. An unhealthy eat-
ing habit that leads to uncontrolled weight gain should be 
discouraged; excessive alcohol intake and tobacco smok-
ing should be discouraged; and participation in physi-
cal activities should be encouraged. The objective of the 
prehypertension category is to facilitate early identifica-
tion, awareness, and intervention in young adults. This 
preventive strategy can slow or even stop the develop-
ment of cardiovascular disease later in life. Inappropri-
ate sleep patterns were observed among the participants. 
There is a growing body of evidence that appropriate 
sleep patterns play a considerable role in the prevention 
of elevated blood pressure [50, 61, 62]. Health education 
on improving the quality of sleep should be incorporated 
into public health messaging. Considering the huge and 
unsustainable cost of medical care in developing coun-
tries, prevention is the best cure because a stitch in time 
saves nine.

A major strength of this study is that in this environ-
ment, it is the first of its kind to assess prehypertension 
and the relationship between elevated blood pres-
sure and stress and sleep in medical students. Another 
strength is that the blood pressure measurements fol-
lowed the WHO guidelines for STEPS surveillance. A 
limitation of this study is that circadian variations were 
not considered because blood pressure measurements 

were mostly taken during the day. In addition, because 
of the nature of this study (cross-sectional), cause and 
effect cannot be established. Experimental studies 
should be conducted to establish a cause between pre-
hypertension and the factors we considered, such as 
sleep and stress.

Conclusion
In conclusion, the prevalence of prehypertension and 
hypertension among young people in this region is cur-
rently in the rise and more so for medical students in 
their clinical years. This may be explained by lifestyle 
changes including smoking, poor sleep and perceived 
stress due to the academic workload. Worthy of note 
is the proportion of students unaware of their elevated 
blood pressures. In order to combat the rising preva-
lence and optimize the health of these students, efforts 
must be targeted at regular screening and better access 
to healthcare services in addition to curriculum revi-
sions to create a more conducive learning environment.
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