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Aim. To study the relationship between body mass index (BMI) and blood pressure (BP) on visual acuity among apparently healthy
residents of Ekpoma, Esan West Local Government Area of Edo State, Nigeria. Methodology. This is a cross-sectional descriptive
study among 225 subjects (ages of 18–35 years) from whom BP, body weight, and height were collected. Visual acuity was measured
using the Snellen chart following standard procedures of number of letters seen at 6-metre distance. The data were then analyzed
using SPSS version 17. Results. The sampled population consists of 112 male and 113 female (mean age 31.72 ± 14.2 years). Majority
(180) of the respondents had normal visual acuity. However, compared with the respondents with normal BMI (𝑅19.61 ± 1.5;
𝐿19.67 ± 1.70), visual acuity of underweight (𝑅18.53 ± 2.30; 𝐿18.53 ± 2.70) and obese (𝑅15.68 ± 4.79; 𝐿17.73 ± 1.70) were more
deviated. Similarly, compared with respondent with normal BP (120–125/80–85 mmHg; 𝑅18.00 ± 2.53; 𝐿18.07 ± 3.11), hypotensive
(𝑅15.5 ± 7.35; 𝐿15.00 ± 10.20), and hypertensive (𝑅15.01 ± 21.25; 𝐿15.00 ± 11.91) respondents had deviated visual acuity.
Conclusion. Abnormal body weight (underweight and obese) and BP (hypotension and hypertension) have potential negative
impacts on visual acuity. Based on the observed relationship between weights, BP, and visual acuity, eye examinations can be
included as regular screening exercise for abnormal BMI and BP conditions.

1. Background
Obesity is a major public health problem with prevalence
increasing at overwhelming rates [1–4]. It is implicated as a
risk factor for several systemic diseases such as coronary heart
disease [5], type 2 diabetes mellitus [6], hypertension, stroke,
dyslipidemia, osteoarthritis, and sleep apnea [3, 7, 8].
Similarly, the global prevalence of hypertension is on the
increase. In fact, a recent community based study of rural and
semiurban population puts the prevalence of hypertension
in Nigeria at 32.8% [9]. It is associated with serious endorgan damage such as heart disease, stroke, renal disease, and
blindness [10–12], which can be prevented by adequate blood
pressure control [13, 14].

Obesity has been reported to affect visual acuity negatively [15] but the ocular conditions underlying this association and the potential implications are unclear. Similarly,
hypertension has been reported as a cause of blurred and
altered vision [16–18]. In fact, in preeclampsia, a hypertensive
emergency, vision loss is one serious complication according
to O’Brien et al. [19] and Gibson [20].
According to several studies, visual impairment adds
to the burden of several microvascular and macrovascular
complications in people with diabetes and compromises
quality of life [21–25]. Worrisome is the fact that limited study
has been carried out to investigate the influence body weights
and blood pressures have on visual functioning such as
visual acuity. Hence, this study was undertaken to investigate
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the effect of obesity and hypertension, indicated by BMI and
blood pressure, respectively, on visual acuity.

2. Materials and Methods
Study Area. The study was conducted in Ekpoma, Esan West
Local Government Area of Edo State, Nigeria. The area lies
between latitude 60 40∘ N 60 45∘ N and longitude 60 05∘ E 60
10∘ E [26].
Targeted Population. The target population consists of 225
subjects who were between the ages of 18 and 35 years.
Inclusion Criteria. Subjects with no history of eye problems
(visual pathology) and or head trauma and normal eye health
were included in this study.
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Table 1: Prevalence of visual acuity in the studied population.
Visual acuity
Good
Fair
Poor
Total

Frequency
180
35
10
225

Percentage (%)
80.00%
15.56%
4.44%
100.00%

on a wall at a distance of 6 metres in a well-lit room at a
height of 2 metres. Visual Acuity was measured one eye at
a time (monocularly) with each respondent standing and
facing the chart and then reading out the letters on the charts
starting from the biggest one to the smallest readable. The eye
not being measured was covered with a hand-held occluder
held in place by the researcher. The number of letters the
respondents were able to see at this distance was recorded.

Exclusion Criteria. Subjects who use glasses, are above the age
of 35 years, and have a history of visual impairment, as well
as those who are on medication due to illness were excluded
for this study.

Data Analysis. Data collected was analyzed for statistics
using statistical software package (SPSS version 17). Where
applicable, the simple mean and percentages were used while
the test for significance was done using the one way analysis
of variance.

Ethical Consideration. Before enrolment into the study,
informed consent was obtained. The principle of the declaration of Helsinki on the right of the subject was employed.

3. Results

Study Duration. The study was conducted between June and
September, 2013.
Method of Data Collection. Data was obtained using direct
interview and a pretested questionnaire, which was translated
into the local language. Where the respondent is not fluent in
English, the translated version was administered with the help
of Esan speaking interpreters.
The questionnaire used was designed to elicit information
on sociodemographics, as well as blood pressure, weight, and
height measurement and visual acuity was determined using
standard laboratory procedures.
Sample Collection and Analysis. Blood pressure was measured
using automated arm blood pressure meter (Germany). The
measurement was performed three times at an interval of 10
minutes and the average recorded.
Weight (Kg) was measured using the simple bathroom
weighting scale (China). This was also performed three times
and the average was recorded.
Height (cm) was measured using tape rule (Nigeria). The
value was then converted to meter.
Body mass index was accessed by calculation using the
values obtained for weight (Kg) and height (m). Values less
than 19.99 Kg/M2 were classified as underweight; 20.0 to
24.99 Kg/M2 as normal weight; 25 to 29.99 Kg/M2 as overweight; and greater than 30 Kg/M2 as obese [27].
The visual acuity was tested in each eye separately, in
line with Smith and Maure [28], Darling and Thorpe [29],
and Garland’s [30] recommendation. This was measured with
a Snellen chart showing letters. Respondents were tested at
standard distances of six metres. The Snellen chart was hung

The sampled population was made up of 112 males and 113
females with mean age of 31.72 ± 14.2 years.
As shown in Table 1, majority (180; 80.00%) of the
respondents had a good visual acuity while 15.56% (35) had
fair visual acuity and the remaining 4.44% (10) had poor
visual acuity.
On the bases of body weight, respondents with normal
weight had very good visual acuity of 19.61 ± 1.5 letters in
the right eye and 19.67 ± 1.70 letters in the left eye. However,
respondents that were underweight had a mean visual acuity
of 18.53 ± 2.30 letters in the right eye and 18.53 ± 2.70 in
the left eye, while those that were overweight and obese had
visual acuity of 15.68 ± 4.79 letters in the right eye and 17.73 ±
1.70 in the left eye. For the normal weight and underweight
respondents, both eyes were not different in the visual acuity
values. However, the overweight and obese respondents had
better visual acuity in the left eye.
On the bases of blood pressure, respondents with normal
blood pressure (120–125/80–85 mmHg) presented a mean
visual acuity of 18.00 ± 2.53 letters in the right eye and 18.07 ±
3.11 letters in the left eye. While respondent with low blood
pressure presented a mean visual acuity of 15.50 ± 7.35 letters
and 15.00 ± 10.20 letters in the right and left eye, respectively,
those with high blood pressure presented a mean visual acuity
of 15.01 ± 21.25 and 15.00 ± 11.91 letters in the right and left
eye, respectively. Over all, both eyes were not different in their
visual acuity values irrespective of blood pressure categories
the respondents fall into (Table 3).

4. Discussion
This study showed that majority of the population within
the ages of 18 and 35 years in Esan West Local Government
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Area have good visual acuity. However, the importance of
community based vision screening in primary eye care and
World Health Organisation (WHO) global initiative tagged
vision 2020 “Right to Sight” is very important considering
the findings of this study on population with poor visual
acuity. In line with this, the World Health Assembly [31]
passed a resolution for the elimination of avoidable blindness
and urged member states to support the global initiative.
There is no doubt that it remains a simple and cost effective
means of detecting visual problems which would have gone
undetected. This is illustrated in the present study where
20.00% of the respondents had visual acuities that deviated
from the very good visual function and would have never
been noted or treated as they had no eye test in mind. By
implication, the study indicated that 1 in every 5 persons in
Edo State has visual acuity problem. For the respondents with
normal body weight and blood pressure, visual acuity was
comparable in both eyes and same was observed in the blood
pressure classifications and body weight classifications except
in the overweight and obese respondents where visual acuity
was better in the left eye. Other researchers have also noted
no differences in visual acuities in both eyes [32].
Although body weights that deviated from the normal
respondents were determinants of a poor visual acuity,
overweight and obese respondents had poorer visual acuity
than the underweight.
Consonant with the findings of this study, Bergman et al.
[15] reported a negative association between obesity and
visual acuity. In fact, obesity has been associated with several
eye diseases like cataract [33–35], age-related maculopathy
[36, 37], diabetic retinopathy [38, 39], and glaucoma [40–42].
Momeni-Moghaddam et al. [43] reported that weights classified as normal or overweight have better binocular performance than those classified as underweight or obese. In dissimilarity with the present study, Momeni-Moghaddam et al.
[43] reported the worst binocular performance in underweight subjects as against the overweight and obese in the
case of the present study (see Table 2). In line with the
present study, Ozor et al. [44] have reported underweight,
overweight, and obese subjects to have wider near point of
convergence.
Although blood pressures that deviate from the normal
affect visual acuity, lower and higher blood pressures affect
visual acuity in the same way and in the same degree. In
line with the findings of this study, hypertension especially
uncontrolled type, has been reported to be associated with
serious end-organ damage such as heart disease, stroke,
renal disease, and blindness [10–12]. Also, some epidemiological studies have associated cardiovascular disease and
glaucoma [45–47] and thus support the findings of this
present investigation. A recent study by Ozor et al. [44] has
also reported high blood pressure to increase near point
of convergence and this correlates with the finding of this
study. The present observations on the effect blood pressures
have on visual acuity are justified considering the facts
that hypertension causes blurred and altered vision [16–18].
Also, preeclampsia, which is a hypertensive emergency, has
several serious complications including vision loss [19, 20].
Our finding on the relationship between hypotension and
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Table 2: Relationship between body weight and visual acuity.
Body weight
Right eye visual acuity
Underweight
18.53 ± 2.30a
Normal weight
19.61 ± 1.50a
Overweight/obese
15.68 ± 40a

Left eye visual acuity
18.53 ± 2.70a
19.67 ± 1.70a
17.73 ± 1.70a

Values are mean ± standard deviation; mean values with different superscripts are significantly different at 𝑃 < 0.05.

Table 3: Relationship between blood pressure and visual acuity.
Blood pressure

Right eye
visual acuity

Left eye
visual acuity

Underweight
15.50 ± 7.35a 15.00 ± 10.20a
(less than 120–125/80–85 mmHg)
Normal blood pressure
18.00 ± 2.53a 18.07 ± 3.11a
(120–125/80–85 mmHg)
Overweight/obese
15.01 ± 21.25a 15.00 ± 11.91a
(greater than 120–125/80–85 mmHg)
Values are mean ± standard deviation; mean values with different superscripts are significantly different at 𝑃 < 0.05.

hypertension and visual acuity is in place when one considers
the facts by Flammer et al. [48] that the vasculature of the
eye shares many features with the vasculature of the heart
and is often exposed to the same intrinsic and environmental
influences and, thus, the eye may indeed be a window to
the heart. Indeed, systemic cardiovascular diseases have been
associated with structural vascular changes in the retina [48]
and hence the finding of this study.
Conclusively, this study revealed that visual functioning
indicated by visual acuity is a problem in Esan West Local
Government Area of Edo State, Nigeria, and may be so
for the country at large. Specifically, abnormal body weight
(underweight and obese) and blood pressure (hypotension
and hypertension) have potential negative impact on visual
acuity. This study therefore showed that there is a relationship between weights, blood pressures, and visual acuity.
In fact, hypotension, hypertension, underweight, and overweight/obesity are risk factors for eye diseases as presented
by the findings of this study.
Based on the findings of this study, managing and preventing abnormal blood pressures and body weights is a sure
practice for ensuring normal visual functioning. Hence, eye
examinations can be included as regular screening exercise
for conditions of abnormal weights and blood pressures. This
therefore, calls for mass visual acuity screening of individuals
in the country at large so as to join the World Health
Assembly global initiative to elimination avoidable blindness.

5. Limitations of the Study
The major limitation of this study is that we measured visual
acuity using Snellen charts as a part of routine clinical practice rather than in a standardized research setting or using
more sophisticated study charts that would have pointed out
other visual pathologies.
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