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ABSTRACT

Background: Pre-hypertension is defined as a blood pressure reading of between 120/80
mmHg and/or 139/89mmHg. The prevalence of pre-hypertension is highest among the 18 to
29 years old age group. It is associated with a higher risk developing cardiovascular diseases
and is often undiagnosed. The aim of this study is to look at the prevalence and factors
associated with pre-hypertension among pre-university students.

Materials and Methods: A cross-sectional study was conducted in 2016 among students of
a pre-university college in Malaysia. A stratified random sampling by gender was conducted,
and a total of 761 students participated in this study with 179 male and 592 female
participants. The Malay version of the International Physical Activity Questionnaire, modified
caffeine intake questionnaire and Pittsburgh Sleep Quality Index to measure physical activity,
caffeine intake and sleep quality were used respectively. Blood pressure was measured twice
using sphygmomanometer and the average reading was recorded for further data analysis.
Binary multiple logistic regression was done to look at factors of pre-hypertension.

Result: The percentage of pre-hypertension was 34.2 % (95% CI [30.1, 38.3]. Factors
associated with pre-hypertension in this study were male gender, those whose father had non-
formal primary level of education, caffeine intake of more than 125 mg per day, those who
were physically inactive, poor sleep quality and being overweight or obese.

Conclusion: The study noted a high percentage of pre-hypertension among respondents, thus
early strategy aimed at increasing screening and early behavioural modification is necessary
to reduce the burden of the disease and of related morbidities.
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1.0 Introduction

Pre-hypertension is a condition when the blood pressure is between 120/80 mmHg and 139/89
mmHg, and has an association with risk of developing hypertension. The National Health and
Nutrition Examination Survey (NHANES) 1999-2000 reported that the overall prevalence of
pre-hypertension was 31% all around the world, which was higher in men than in women
(Roger et al .,2011). Based on the Seventh Joint National Committee Report in 2003, pre-
hypertension was put in place in the classification of hypertension to replace the previous
normal and borderline hypertension classifications (Chobanian et al., 2003). Pre-hypertension
can begin during adolescence which can progress into adulthood. According to the National,
Heart, Lung and Blood Institute in 2008 it was noted that the prevalence of pre-hypertension
was highest among the younger population aged 18-29 years old compared to other age
groups in the United States and is often undiagnosed (NHLBI, 2012). In Malaysia, the
prevalence of pre-hypertension among local undergraduate students was 30.1% (Balami,
Salmiah & Nor Afiah ,2014). A study done among college students have showed a
prevalence of pre-hypertension between the range of 30.1%-61.1% based on multiple studies
(Debbarma et al., 2015; Lavina, 2015; Al-Majed&Sadek, 2012; Balami et al.,
2014).Individuals diagnosed with pre-hypertension have a risk of developing hypertension.
Trial of Preventing Hypertension (TROPHY) Study showed that the conversion rate of
developing hypertension was 37% in a period of 4 years for individuals with a higher than
normal blood pressure. Findings from the study also showed that over a period of 4 years,
nearly two third of the patients diagnosed as pre-hypertension develop stage 1 hypertension
(Julius et al., 2006).

There are many modifiable and non-modifiable factors for pre-hypertension. Examples of
non-modifiable factors include age, gender, ethnicity or family history of hypertension. Lack
of physical activity is a modifiable factor. A study done in Malaysia noted those who practice
low physical activity were nearly 2 times more likely of getting pre-hypertension compared to
those who were highly active physically (Balami et al .,2014). A study in Bangladesh noted
significant association between physical activity with pre-hypertension (Khanam, Lindeboom,
Razzaque, Niessen & Milton, 2015). The result from this study is supported by a study in
Malaysia which showed significant association between physical activity with pre-
hypertension (Balami et al., 2014). A study in India noted those who were physically inactive
were 5.44 times more at risk of getting pre-hypertension as compared to those who were
physically active (Parthaje et al., 2015).

The usage of supplements can have an effect to pre-hypertension. It was noted that the
prevalence of taking of vitamin-mineral supplements among Malaysia university students is
43% ( Redhwan & Chen, 2011).A study in Malaysia pointed out that those taking
supplements have a less significant association with pre-hypertension (Balami et al ., 2014).

Another modifiable factor of pre-hypertension is caffeine intake. Caffeine intake that exceeds
500mg per day can be problematic while 300-400mg of caffeine daily for a healthy adult is
considered safe. Based on the European Food Safety Authority, the daily safe dose for
caffeine intake per day is 400 mg per day or 6 milligram per kilogram of body weight daily
(European Food Safety Authority, 2015). Caffeine is one of the common consumable items
sold worldwide, with a reported intake of 200 to 300 mg/d among adults in the United States
(Heckman, Weil & de Mejia, 2010).They are available widely in the form of coffee, tea, soft
drinks and energy drinks. Although no study has been done to look at the association of daily
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caffeine consumption and pre-hypertension some studies have looked at how caffeine sources
can raise blood pressure. In a study done in Netherlands, it was noted that those who consume
more than 6 cups of coffee was 1.14 times more likely to have hypertension compared to
those who don’t drink coffee (Uiterwaal et al., 2007). Studies have shown that consumption
of caffeine will lead to elevation of both systolic and diastolic blood pressure at rest and
during stress (Hartley et al., 2000).A study conducted in the United States, to look for acute
effects of caffeine on arterial blood pressure noted that those with a higher than normal level
of blood pressure will develop Stage 1 hypertension after consumption of caffeine although
the findings were not significant (Hartley et al., 2000).

Sleep quality is another factor that can be associated with pre-hypertension. A cross-sectional
study looking at sleep quality done in Nigeria noted of a significant association between sleep
quality and pre-hypertension (Shittu et al., 2014). Many studies have looked into the
association with hypertension. A study in the United States noted that those with very poor
sleep quality are significantly associated with hypertension (Bansil et al., 2011).Some studies
look at specific aspects of sleep quality such as sleep duration. A study done in Lithuania
noted that those with short sleep duration were 2.54 times more likely to get pre-hypertension
compared to those with normal sleep duration (Kucienne & Dulskiene, 2014). another study
done in Ethiopia noted that those with short sleep duration was 3.47 times more likely to get
hypertension than those with normal sleep duration (Tadesse & Alemu,2014).

Nutritional status can also have the effect to increasing blood pressure. A study done in
Bangladesh found that being obese was 4.67 times significantly associated with pre-
hypertension (Khanam et al.,2015). Another similar study concluded that being obese was
3.94 times more significantly associated with pre-hypertension (Meng et al., 2012). Another
study in China showed that those who were overweight or obese were 2.84 times more likely
to get pre- hypertension compared to those with normal weight (Huang et al, 2014). In
another study in India it was shown that those who were overweight and obese were 5.11
times more likely to get pre-hypertension compared to those with healthy weight (Parthaje et
al., 2015).

Although previous studies have focussed on behavioural factors as determinants of pre-
hypertension; it is inconclusive as there is limited study on the effects of caffeine intake and
sleep quality with pre-hypertension. Hence, the aim of this study was to add caffeine intake
and sleep quality as potential factors of determining pre-hypertension.

2.0 Materials and Methods

2.1 Design and subject

This study was a cross-sectional study conducted among college students of a matriculation
college in Malaysia. The sample size was calculated using the two proportions formula

(Lwanga & Lemeshow ,1991).The estimated sample size was 860 respondents by using
proportion of males with pre-hypertension as 0.32 and the proportion of females with pre-
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as 0.23 (Shittu et al .,2014) and after being adjusted for groups, design effect and 10% of non-
response rate. Stratified random sampling method with gender as the stratum was used to
select the respondents.

2.2 Data Collection and Study Instrument

Data was collected from April 2016 till May 2016, using a self-administered questionnaire
which consisted of sections on socio-demography and behavioural factors. The behavioural
factors consisted of physical activity, caffeine intake, supplement intake and sleep quality.
Physical activity was measured using a validated Malay version of International Physical
Activity Questionnaire (IPAQ-M) which demonstrated good validity and reliability (Chu &
Moy, 2012). The scores were calculated and respondents were classified as having low
physical activity, moderate physical activity or high physical activity (Hagstromer, Oja &
Sjostrom, 2006). Caffeine intake was measured using a modified Caffeine Consumption
Questionnaire which calculated the total amount of caffeine taken per day based on total
coffee consumption per day (125mg/cup), total tea consumption per day (5mg/cup),
caffeinated beverage taken per day (32mg/tin) and total consumption of energy drink per day
(50mg/tin). The caffeine consumption questionnaire gave good reliability based on Kappa
coefficient of 0.84 to 0.94. Sleep quality was measured using the Pittsburgh Sleep Quality
Index Questionnaire in Malay which was translated by MAPI Research Plus which gave a
good reliability based on Kappa Coefficient of 0.79 to 0.94. PSQI would measure sleep
quality into good or poor quality sleep, in which a cut off score of 5 and above indicates a
poor sleep quality whereas a score of less than 5 is good sleep quality (Buysse et al., 1989).

Blood pressure was measured by sphygmomanometer. Blood Pressure (BP) measurement was
taken as an average of two BP readings taken at interval of at least 1 minute using the Perloff
method (Perloff et al, 1993). Body Weight was measured using a calibrated digital scale.
Each student was weighed twice with each weight being recorded to the nearest 0.1kg. If one
weight was not within 0.1 kg of the other, a third weight measurement was obtained then the
average of the two (or three) weights was recorded. Height was measured using a 222 Seca-
stadiometer following the weight measurement. Respondents kept their footwear off for this
measurement. Respondents were asked to stand with their back against the stadiometer with a
total of four points of contact; heels, buttocks, back of the head, and scapula. The respondents
were asked to inhale and exhale to stabilize their height. Two measurements of height were
obtained. If the two measurements differed by more than 0.5cm, a third measurement was
taken. The average of the two or three height readings will then be recorded (NHANES,
2013).

2.3 Data Analyses

The data was analyzed using International Business Machine Corporation Statistical Product
and Service Solutions (IBM SPSS) version 22. In descriptive analysis all the categorical data
were presented as frequency and percentage. While for continuous data, age and body mass
index were not normally distributed and were summarized using median and interquartile-
range. For physical activity, levels of moderate and high physical activity were grouped
together in view of the small numbers in the categories. Binary logistic regression was
conducted to determine the predictors of pre-hypertension and to compute adjusted odds ratio
and 95% confidence interval. Criteria for variable selection to include in the binary logistic
regression model were variables with p value of <0.25 in the chi-square test (Hosmer &
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Lemeshow, 2000) ; variables that are clinically important and/or significant predictors from
previous studies. Forward LR method and Backward LR were used to formulate the
preliminary model. Both methods gave us the same significant variables. Significant variables
in the preliminary model were then analysed using the ‘Enter’ method to obtain the final
model. Level of significance was set at 0.05.

3.0 Result
3.1 Response Rate

A total of 860 students were selected to participate in the study in which 190 (22%) were
males and 670 (78%) were female students. Out of the 860 students selected, 2 were excluded
due to being known cases of hypertension. Thus the number of eligible respondents was 858.
Out of 858 subjects only 790 consented with 68 refusing to participate in the study. The
reason for refusal included them not being able to answer the question at the point of time due
to being occupied with classes and some were only keen to answer when they are free. Out of
790 subjects, another 29 were excluded from data analyses because of missing information
giving 761 subjects in the final data. Thus the response rate was 88.9%.

3.2 Characteristic of Respondents
3.2.1. Socio-demographic factors

Majority of the respondents were female (76.5%), 19 years of age (89.6%), Malay (92.9%),
with a monthly parental income of less than RM3000 (43.9%), have fathers with tertiary level
of education of (48.8%) and secondary level of education among mothers ( 54.4%).

3.2.2. Behavioural and Nutritional Factors
3.2.2.1 Supplement Use

The percentage of those taking supplements is lower (14.2%) than those who don’t (85.8%).
Among those taking supplements, 3.3% took multivitamins, 23.4% took Vitamin C, 8.1%
took Vitamin B Complex and 6.3% took Spirulina.

3.2.2.2 Caffeine Intake

The percentage of those who took less than 125 mg of Caffeine per day is higher (64.8%) than
those who took more than 125 mg of Caffeine per day (35.2%). 35.5% of the respondents
took one or more cups of coffee per day, 25.5% took one or more cups of tea per day, 17.9%
took at least a can of caffeinated beverage per day and 3.7% took at least a can of energy
drink per day.
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3.2.2.3 Physical Activity

The percentage of those who had moderate and high level of physical activity is higher
(84.2%) compared to those with low level of physical activity.

3.2.2.4 Sleep Quality

The percentage of those with poor sleep quality is lower (54.4%) compared to those with
good sleep quality (45.6%).

3.2.2.5 Nutritional Status

The percentage of those who are of normal weight is highest at 78.3%. The percentage of
those who were overweight is 9.6% and those obese 2%. Overall median body mass index is
22.074.

Table 1: Distribution of respondents according to behavioural and Nutritional factors

Variables Overall (n=761) Male (n=179) Female ( n=582)
n % n % n %

Supplement Use

Yes 108 14.2 16 8.9 92 15.8

No 653 85.8 163 91.9 490 84.2

Caffeine Intake Per Day

Less than 125 mg 493 64.8 124 69.3 369 63.4

125 mg to 150 mg 268 35.2 55 30.7 213 36.6

Level of Physical Activity

Low 120 15.8 31 17.3 89 15.3

Moderate and High 641 84.2 148 82.7 493 84.7

Sleep Quality

Poor Sleep Quality 414 54.4 76 42.5 271 46.6

Good Sleep Quality 347 45.6 193 57.5 311 53.4

Nutritional Status

Underweight 77 10.1 16 8.9 77 10.1

Normal Weight 596 78.3 137 76.5 596 78.3

Overweight 73 9.6 22 12.3 73 9.6

Obese 15 2.0 4 2.2 15 2.0

3.3 Prevalence of Pre-Hypertension

Out of 761 respondents, 260 (34.2%;95% CI 30.1%,38.3%).had blood pressure within the
pre-hypertension range while the remaining were normal. Pre-hypertension was higher in
males (44.1%; 95% CI 36.8%,51.4%) than females (31.1%; 95% CI 27.3%, 34.9%).

3.4 Association between socio-demographic factors with Pre-hypertension
There is significant association between gender and pre-hypertension. Male gender has a

higher (44.1%) prevalence as compared to the female gender (31.1%). There is a signficant
association between ethnicity and pre-hypertension. The prevalence of pre-hypertension is
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highest among the Indians (50.0%) followed by Malays (34.1%). There is significant
association between father’s educational level and mother’s educational level with pre-
hypertension. The prevalence of pre-hypertension is highest among those with non-formal or
primary level of education for father (50%) and among those with non-formal or primary
level of education for mother (50%). The prevalence of pre-hypertension is highest among the
20 year old age group (80%) as compared to those in the 18-19 age group (64.8%), although
there is no significant association between age and pre-hypertension. The prevalence among
those with family income between RM3001 to RM7000 is highest at 34.9% followed by those
with income more than RM7000 (34.3%) although there is no significant association between

family income and pre-hypertension.

Table 2: Association between socio-demographic characteristics with pre-hypertension

Pre-Hypertension

Socio-demographic Yes No N df D
n (%) n (%)
Gender 10.340 1 <0.001*
Female 181 (31.1) 401(68.9)
Male 79 (44.1) 100(55.9)
Ethnicity 5.701 2 0.029*
Malay 241 (34.1) 466 (65.9)
Chinese 5(19.2) 21 (80.8)
Indian 14(50.0) 14 (50.0)
Age 0.508"
18-19 493 (64.8) 258 (35.2)
20 8 (80.0) 2 (20.0)
Family Income (RM) 0.122 2 0471
<3000 112 (32.6) 222 (67.4)
3001- 7000 89 (34.9) 166 (65.1)
7000 and above 59 (34.3) 113 (65.7)
Father _Level of 5 560 5 0.031*
Education
Non formal and Primary 23(50.0) 23(50.0)
Secondary Level 112(32.5) 232(67.5)
Tertiary Level 125 (33.6) 246(66.4)
Mother Level of
Education 4.789 2 0.046*
Non formal and Primary 20 (50.0) 20 (50.0)
Secondary Level 136 (32.9) 278 (67.1)
Tertiary Level 104 (33.9) 203 (66.1)

! Fisher exact test Note: (*) - Significant (p < 0.05)
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3.4.Association between behavioural factors with Pre-Hypertension

Table 4 shows the association between behavioural and nutritional factors with pre-
hypertension. The prevalence among those who don’t consume supplement is higher (34.3%)
as compared to those who consume supplement (33.3%) although there is no significant
association with pre-hypertension. There is a significant association between caffeine intake
and pre-hypertension. Pre-hypertension among those who consume more than 125 mg
caffeine per day is higher (44.4%) as compared to those who took less than 125 mg caffeine
per day (28.6%). There is a significant association between the level of physical activity with
pre-hypertension. Those who are physically inactive have a higher (54.1%) prevalence of pre-
hypertension as compared to those who are physically active (31.9%). There is also a
significant association between sleep quality and pre-hypertension. Those with poor sleep
quality have a higher (43.9%) prevalence of pre-hypertension as compared to those with good
sleep quality (22.4%). There is also a significant association between nutritional status with
pre-hypertension. Those who are overweight and obese have a higher (63.6%) prevalence
compared to those who are underweight and have normal weight (30.4%).

Table 3: Association of behavioural and nutritional factors with pre-hypertension

Pre-hypertension

Behavioural Factors Yes No 2 df P
n (%) n (%)

Supplement Use 0039 1 0.844
Yes 36 (33.3) 72 (66.7)
No 224 (34.3) 429 (65.7)
Caffeine Intake per day 19.276 1 <0.001*
Less than 125 mg 141(28.6) 352 (71.4)
125 to 500 mg 119 (44.4) 149 (55.6)
Level of Physical Activity 8.623 1 0.003*
Inactive 65(54.1) 55 (45.9)
Active 205 (31.9) 436 (68.1)
Sleep Quality 38.734 1 <0.001*
Poor Sleep Quality 182(43.9) 232(56.1)
Good Sleep Quality 78 (22.4) 269 (77.6)
Nutritional Status 38.423 1 <0.001*
Underweight and Normal Weight 204(30.4) 469 (69.6)
Overweight and Obese 56 (63.6) 32 (27.4)

Note: (*) Significant (p <0.05)

3.5.Predictors of Pre-Hypertension

Table 3 shows the results of multivariate binary logistic regression for the predictors of pre-
hypertension. In this final logistic model, the Negelkerke’s R square showed that about 15.8%
of the variation in pre-hypertension is explained by the variables in the model. There was no
multicolinearity; and there was no significant interaction between the independent variables in
the model. The Hosmer-Lomeshow test also showed that the model fits well as p > 0.05.
From the results of the multivariate analysis, males are nearly 2 times more likely to have pre-
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hypertension compared to females. Those whose father had no formal and primary level of
education are more than 2 times more likely to have pre-hypertension as compared to those
with tertiary level education. Those who take more than 125 mg of caffeine per day are nearly
2 times more likely to be pre-hypertensive compared to those who take less than 125 mg of
caffeine per day. It can be deduced that those with poor sleep quality are two times likely to
have pre-hypertension compared to those with good sleep quality. Those who are physically
inactive are nearly two times more likely to have pre-hypertension compared to those who are
physically active. Those who are overweight and obese are nearly 3 times more likely to have
pre-hypertension compared to those who are underweight and have normal weight.

Table 4: Factors Associated with Pre-hypertension

Factors B SE df p aOR  95%CI
Gender
Female 1

1.22-
Male 0.570 0.188 1 0.002* 1.77 5 56
Father’ Level of
Education
Tertiary Level of 1
Education
Secondary Level of 0.78-
Education 0.080 0.170 1 0.638 1.08 151
Non Formal and - 1.20-
Primary 0.837 0.333 1 0.012 2.30 443
Caffeine Intake
Less than 125mg taken 1
daily
More than 125mg taken 0514 0.171 1 0.003* 167 1.19-
daily 2.34
Sleep Quality
Good Sleep Quality 1
Poor Sleep Quality 0.755 0.173 1 0001* 213 e
Physical Activity
Physically Active 1
Physically Inactive 0.568 0.215 1 0.008* 176 2
Nutritional Status
Underweight & Normal
Weight
Overweight & Obese  1.059 0.252 1 0001* 288 [

Note ( *) Significant ( p <0.05)
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4.0 Discussion

From the study, the percentage of pre-hypertension among the respondents is 34.2% (n=260).
This estimate shows that the prevalence of pre-hypertension among the respondents is less
than the estimated prevalence in the Malaysian population based on the data from the Third
National Health and Morbidity Survey (NHMS 3) which was 37% (MOH, 2008). It is higher
compared to a previous study done among University students in Malaysia in which the
prevalence of pre-hypertension was 30.1% (Balami et al., 2014).Comparison from other
studies done among college students of age group 17 to 23 years old have shown that it was
less compared to other studies India and Kuwait which had a range between 39.5%-61.1%
(Debbarma et al., 2015;Lavina,2015;Al-Majed & Sadek,2012).

According to gender, the prevalence of pre-hypertension was higher among the male
respondents which is 44.1% compared to the female respondents which is 31.1%, although
most of the respondents are females. Statistically, there is a significant relationship between
gender and pre-hypertension. This is consistent fwith indings in previous studies that showed
the prevalence of pre-hypertension as being higher among males compared to females
(Balami et al .,2014; Erem et al .,2008; Kumar, Deshmukh & Garg , 2012). The reasons for
gender differences in blood pressure is relatively still unknown as both male and female
respondents are exposed to the same educational materials although individual factors like
behavioural and nutritional lifestyle could play a role. Biological plausibility can answer the
question as for why males have a higher significant association with raised blood pressure.
Some studies showed that women tend to have higher heart pump output and lower blood
vessel resistance, which would therefore minimize blood vessel injury (Reckelhoff,
2001).Younger women from the age of early 20’s to early 40’s may be protected from raised
blood pressure and cardiovascular disease like heart diseases and stroke by the female sex
hormone estrogen (August & Oparil, 1999).

Non-formal or primary education level of the father predicts 2.3 times more of getting pre-
hypertension compared those with fathers who have a tertiary level of education. These
findings are supported by another study which shows those who were illiterate are at 2.42
times more likely to get pre-hypertension ( Kumar, Deshmukh & Garg .,2012). A possible
reason is that in a family institution, illiteracy will contribute to poor health literacy and this
can be seen through their differences in behavioural and nutritional lifestyle. Those who are
physically inactive are nearly 2 times more likely to get pre-hypertension compared to those
who are physically active. Other studies have supported these findings which have shown a
significant association with pre-hypertension (Khanam et al., 2015) (Balami et al.,2014). The
possible reason is that the study was conducted towards the end of semester, and that students
have classes at odd timings and students will be taking short naps or rest in the room than
doing physical activities. Furthermore there weren’t much promotional materials on healthy
lifestyle available at the college compound. Caffeine intake of more than 125 mg per day was
the third significant predictor for pre-hypertension. Those who consume more than 125 mg of
caffeine are also nearly 2 times more likely to have pre-hypertension compared to those who
consume less than 125 mg of caffeine daily. Behavioural practices of students who have been
experimenting with caffeine consumption to stay awake at night to finish up assignments or
for revision could be a reason. Another reason is the easy availability of caffeinated products
in the college itself.
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Poor sleep quality was one of the significant predictors of pre-hypertension. Those with poor
sleep quality are more than 2 times more likely to get pre-hypertension compared to those
with good sleep quality. Students having inadequate sleep duration which made up 16.6% of
total students have a sleep duration of fewer than 5 hours and 50.8% of them have pre-
hypertension. A similar study was done in Nigeria and showed a significant association
between sleep quality and pre-hypertension (Shittu et al., 2014). Another study has looked
into association between sleep quality with hypertension in China. The study has noted that
those with poor sleep quality were 2.30 times more likely to get hypertension (Kai Lu et al.,
2014). A possible reason was that data collection was conducted two weeks before date of
final examination and students were seen staying up late to complete assignments and
revision for examination. Another possible reason is the intake of caffeine products and
internet usage at night which will disrupt the sleep pattern.

Those who are overweight and obese are nearly 3 times more significantly associated with
having pre-hypertension as compared to those who are underweight and of normal weight.
Other studies showed similar findings with odds ratio between the range of 2.84 to 5.11 (
Huang et al ., 2015; Khanam et al .,2015; Meng et al ., 2012; Parthaje et al ., 2015). One of
the reasons could be the availability of unhealthy food at the cafeteria. As matriculation
students have to get their own food at the cafeteria, students are spoiled for choice and plenty
of fatty and oily food is easily available at all times as the cafeteria closes late at night.
Furthermore carbonated and sugary drinks are easily available at the college. There are also
low numbers of promotional materials available on the importance of healthy eating and
proper diet. Another contributing factor is the practice of snacking at night by students when
staying up late.

The limitation of this study was bias concerning information and knowledge, where they
answered the questions based on the socially accepted thinking rather than actual practices.
There could also be non-response bias as respondents who weren’t chosen or did not consent
could be having pre-hypertension. There might be measurement bias due to the application of
various instruments in the study. The study was not able to measure causal relationship since
it was a cross-sectional study. There was no temporal relationship as the exposure and
outcome variables were measured at the same time.

5.0 Conclusion and recommendation

The study revealed a prevalence of pre-hypertension among college students at 34.2%. The
modifiable determinants of pre-hypertension in this study were male gender, non-formal or
low level of father’s education, caffeine intake of more than 125 mg daily, being physically
inactive, having poor sleep quality and being overweight/obese. It is recommended that as the
investigation was conducted at colleges, health promotional activities have to emphasize more
on factors affecting pre-hypertension. A more systematic approach through inter-sectorial
collaborations between college administrations with the health authorities should be
established. Through these collaboration programs like seminars on healthy diet, physical
activities and trim and fit programs for obesity can be prepared. Health promotional activities
on factors affecting pre-hypertension can be established and carried out through student
groups acting as change agents. Legislations on not selling soft drinks or sugary, caffeinated
drinks and carbonated beverages could also be in place. Cafeteria should stop selling fatty,
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oily food and the institutions should stress on the importance of healthy lifestyle. Importance
of promoting good sleep quality should also be addressed at institutions.
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