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Introduction
South-Eastern Nigeria is a resource-poor area with limited health care access and 
significant disease burden, critically sustained by humanitarian missions. Chronic 

Investigating the Use of Education on Diet 
and Medical Comorbidities to Reduce 

Cataract Surgery Screening Failure in a 
Rural Community in Imo State, Nigeria

Abstract
Introduction: Cataracts are one of the leading causes of preventable blindness 
worldwide. A community health assessment in rural south-East Nigeria showed 
that lack of finances and poor knowledge were contributory factors to early 
cataracts. Free cataract surgeries were scheduled, but only 10 out of 100 patients 
qualified due to untreated medical comorbidities like hypertension, diabetes, 
glaucoma and anemia. This study aims to investigate the feasibility of using an 
electronic (E)-based educational program to educate patients on managing 
medical comorbidities in order to reduce the cataract surgery screening failure 
rate in the community. 

Methods: Using a questionnaire format, a cross-sectional study was administered 
to 40 males and 43 females aged 45-85 years with a diagnosis of mature cataracts. 
Questions focused on socioeconomic status, quality of life, diet diversity and 
E-learning readiness. 

Findings: 74% of the subjects had hypertension, 42% had anemia, 16% had diabetes 
and 51% had glaucoma. There were positive associations between Socioeconomic 
Status (SES) and quality of life (QOL) (p=0.021) as well as E-learning (p=0.04) 
scores. Drinking bottled water or from a personal borehole was correlated with 
hypertension (p=0.037). A vitamin-predominant diet correlated positively with 
number of chronic conditions (p=0.03). There was a positive correlation between 
diet diversity and quality of life (p=0.01). Only 2% of the patients were E-learning 
ready. 

Conclusion: A higher SES and access to clean water source were associated with 
hypertension, likely indicative of access to poorer health choices. A diet high in 
vitamins and minerals was associated with higher numbers of chronic diseases, an 
indication of poor diet diversity. Majority of cataract patients were not E-learning 
ready. Education on diet diversity and management of chronic illness could 
empower patients to improved health practices and potentially improve cataract 
screening success rates in the community. 

Keywords: Cataract; Global Health; E-learning; Education; Quality of Life; Diet 
diversity
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diseases are even more burdensome for rural populations due 
to lower income, longer travel times and delayed presentation 
to the medical system [1]. Mezu International Foundation (MIF), 
a non-profit foundation dedicated to international humanitarian 
services, conducts research during annual medical missions 
in rural Owerri, Imo State, Nigeria. In 2014 MIF collaborated 
with the University of Wisconsin Shapiro Program to perform 
a needs assessment in the community which revealed that 
cataracts affected 64% of adults above 40-years-old, leading to 
poor socioeconomic outcome [2]. Although cataracts are among 
the leading causes of preventable blindness worldwide [3], the 
prevalence in the working population of this community was 
unusually high.

The rural community studied is located in Owerri, the capital of 
Imo State, which has an economy primarily based on agriculture 
and commerce. In a follow-up study in 2015, MIF investigated 
risk factors within the community of patients with and without 
cataracts using a case-control study and revealed that lack of 
knowledge about cataracts, poor general health knowledge and 
lack of access to vision care services significantly contributed 
to poor vision health [4]. This led to collaboration with Combat 
Blindness International (CBI) in 2016 to provide free cataract 
surgeries for up to forty-five individuals. However, only ten 
patients qualified for surgery out of one hundred screened due 
to the presence of untreated significant medical comorbidities, 
such as hypertension, diabetes and anemia, making same-day 
surgeries high-risk. 

Comorbidities like uncontrolled diabetes and hypertension have 
been shown to be risk factors for developing cataracts in the first 
place [5-7]. Studies have explored the pathological formation of 
cataract development and Lee et al. reported that hypertension 
could lead to an alteration of the structural conformation of lens 
capsule proteins exacerbating cataract formation [8]. There is a 
linear positive correlation between blood pressure and cataract 
risk [9,10] as well as longer duration of hypertension and increased 
risk of cataracts [11]. A national population-based survey of 
participants 40 years or older in Nigeria, showed that there is an 
increased prevalence of diabetes in patients with hypertension 
compared to normotensive individuals (4.4% vs 2.4%) [12]. 
Metabolic syndrome, anemia and hypercholesterolemia have also 
been associated with cataracts [13,14]. High dietary salt has been 
associated with the development of hypertension, the formation 
of cataracts and accelerating myopic shift while a diet rich in 
fruits has been shown to decrease the risk of cataracts [15,16]. 
Additionally, research in a random sampling of patients in a 
Nigerian community showed that there was significantly reduced 
albumin concentration in hypertensive patients with cataracts 
compared to hypertensive patients without cataracts [17]. This 
suggests a dietary link between the developments of cataracts 
in patients with hypertension. Chronic medical comorbidities, 
like hypertension and type 2 diabetes, have been shown to 
be treated effectively with diet and lifestyle changes [18,19]. 
Therefore, a community intervention focused on addressing 
these comorbidities through dietary education could be effective 

towards preventing cataracts and reduce comorbidity burden. 
MIF sought to explore whether an electronic educational based 
intervention could increase the number of patients that qualify 
for free cataract surgeries.

Early studies on E-learning programs have proven to be useful 
tools for patient education and a novel way to deliver counseling in 
the developing world [20]. Mobile phones are prevalent in Africa. 
In 2010, mobile phone access in rural Africa was reported to be 
as high as 64% [21]. Mobile applications have been effectively 
utilized to educate health care workers, provide education and 
counseling to patients and improve medication compliance and 
enhance smoking cessation rates in the developing world [22-
24]. Mobile software has also been shown to improve control 
of chronic conditions commonly associated with cataracts. In 
patients with diabetes, mobile applications have been shown to 
lead to statistically significant decreases in Hemoglobin A1c [25]. 
In addition, mobile education applications have been shown to 
improve health counseling for maternal health in Nigeria [26]. 
Mobile-based retinal disease detectors have been shown to offer 
fast detection and have high accuracy rates of diagnosing retinal 
diseases including cataracts and are very easy to be operated by 
any mobile user [27]. 

While there have been few investigations into the efficacy of 
mobile applications as an education device in patients with 
cataracts, studies have shown the efficacy of visual aids and 
videos which are utilized in E-learning applications. Visual aids 
were shown to improve patient understanding and retention 
of information on cataract surgery in rural South India [28] 
and in the USA [29]. With regards to enhancing efficacy in 
mobile applications, learning modules with greater technologic 
accessibility, usability, applicability, learner control and modeling 
have been shown to have greater success [30]. Although research 
has shown mobile phones to be prevalent in Africa, there have 
been no investigations into the prevalence of electronic devices 
and usability of E-learning applications for cataract patients in 
Imo State, Nigeria. 

This study seeks to investigate dietary habits, Socioeconomic 
Status (SES), Quality of Life (QOL) and E-learning readiness 
of cataract patients in order to identify potential targets for 
educational intervention to facilitate early identification and 
treatment of chronic medical comorbidities. The findings from 
this study may be useful to promote better health practices in the 
community, guide the development of an electronic education 
program to help manage comorbidities prior to cataract surgery 
and hopefully influence improved local health policies in the 
larger community. 

Methods 
This research followed the guidelines of the Declaration of Helsinki 
and received Institutional Review Board approval by the Federal 
University of Technology Owerri (FUTO). Informed consent was 
obtained by patients and caregivers prior to participation in the 
study.
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Selection of Subjects
During the annual MIF medical mission, a cross-sectional study 
using a questionnaire was administered to patients aged 45 to 
85 years old with a diagnosis of mature cataracts (2+ Nuclear 
sclerosis or higher), as determined by a licensed optometrist. 

Questionnaire design: SES was determined using a scoring tool 
from prior MIF research [4]. QOL, Diet Diversity and E-learning 
scores were designed for this study. SES questions were based on 
questions regarding living situation, transportation and sources 
of food and water. QOL scores were determined by asking about 
specific activities of daily living impacted by cataracts. Diet was 
investigated using a combination of 24-hour recall and specific 
diet-related questions to come up with a composite “diet 
diversity” score. Specifically, the 24-hour recall was tabulated 
based on major food groups like fats/oils, vitamins/minerals, 
carbohydrates and protein. E-learning readiness explored 
how useful an electronic learning application (app) would be 
determining local access to the internet, ability to download an 
app without assistance, etc. Sample questions used in the survey 

are shown in Table 1. All subjects underwent detailed medical 
exams by a licensed physician and ocular exam by a licensed 
optometrist to identify comorbidities and correlated with data 
from questionnaires. 

Data analysis: The descriptive statistics of all demographics 
and variables of interest were obtained. Fisher exact tests were 
used for association of discrete variables with SES, QOL and 
E-learning categories. For continuous variables, the Wilcoxon 
rank sum test was used to determine if categories differ between 
patient’s characteristics. For correlation between the variables, 
Spearman’s correlation was computed. All tests were 2 sided 
and a p-value <0.05 was considered statistically significant. SAS 
software (version 9.4, SAS Institute, Cary, NC) was used for all 
statistical analyses.

Results 
Demographics
During the four days of the annual medical outreach in rural 
Owerri, Nigeria, over 2,700 people were seen and 1,500 were 
screened for cataracts. 115 people met survey criteria, but 
32 questionnaires weren’t included in the analysis due to 
incomplete forms or missing patient information. The analyzed 
data included 40 males and 43 females aged 45-85 years. 100% of 
our respondents had at least one additional medical co-morbidity 
other than cataracts. 82.5% of the respondents reported having 
3 or less chronic conditions and 92.5% had 4 or more ongoing 
diagnoses. 74% of subjects had hypertension (n=61), 42% had 
anemia (n=35, Hgb <12 g/dL), 16% had diabetes (n=13) and 51% 
had glaucoma (n=42) (Figure 1). 

Socioeconomic status and quality of life 
assessment
Using the SES tool, drinking bottled water or having a personal 
borehole was associated with hypertension (p=0.0373) (Figure 2). 
We found that 71% of subjects who consumed tap water did not 
have hypertension compared to 48% of subjects who consumed 

Personal Information 
• Chief complaint
• Head of household
• When was your last visit to a doctor?
• Where do you obtain medication?
• Highest level of education attained by patient
Clinical Information 
• Current medications
• Vital signs 
• Hgb, blood glucose, intraocular pressure
• Past medical history 
Socioeconomic Status 
• What type of home do you live in?
• What personal electronics do you own?
• Sleeping Arrangements (number of people per bed)
• Main source of drinking water (score highest option given) 
• What type of toilet facilities does your household use?
• Do you receive food from charity or street aid?
• How many times a week do you/your family struggle to eat 3 meals a day?
• What is your main source of transportation?
Quality of Life 
• Do you have difficulty reading labels on medicine bottles or food labels?
• Do you have difficulty reading a newspaper, book, or filling out forms?
• Do you have difficulty recognizing people when they are close to you?
• Do you have difficulty seeing steps, stairs, or gutters on the street?
• Do you have difficulty sewing, knitting, writing letters?
• Do you have difficulty pouring a drink from a jug to a cup and drinking it? 
• Is it hard to see at night or during the day?	
• Do you go to church or attend meetings by yourself without help? 
Feasibility of E-Learning Platforms 
• Do you own a laptop or computer?
• Do you own a phone with a touch screen?
• Can you download or use an app on a phone without assistance? 
• Do you have access to the internet at home, at work or at school? 
• Do you have difficulty looking at and pointing to pictures in a book? 
Diet Diversity - 24-hour diet recall
• How many times do you eat fruit in a typical week?
• How many times do you eat chicken, meat, or fish in a typical week?
• How many carb items do you eat with your meals?
• Where do you mainly get your food from?
• What is the greatest barrier preventing you from eating healthy?
Subjective Medical Questions 
• Have you ever been diagnosed with any medical conditions?
• How much do you think your diet contributes to these conditions?
• How would you rate your overall activity?
• Do you smoke or drink alcohol, and if so, how much?
• What is the greatest barrier preventing you from seeking medical care?
• Which doctor do you go to for your cataracts and for cataract surgery?

Table 1 Questionnaire design.

Association of vitamin intake in diet and chronic 
diseases.

Figure 1
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water from other sources. 12% of patients had a low QOL score, 
55% had moderate and 33% had high QOL scores. There was no 
association between QOL scores and percentage of carbohydrates, 
protein, vitamins/minerals, or fats/oils in the diet (p>0.05). 
However, there was a positive correlation between QOL scores 
and diet diversity scores (p=0.01, Spearman’s correlation=0.29) 
(Figure 3). People with lower QOL scores were not more likely 
to have anemia (p=0.5172), hypertension (p=0.3298), diabetes 
(p=0.8242), or glaucoma (p=0.1737) (Figures 4-7). There was 
a significant positive association between SES and QOL score 
(p=0.021).

Diet diversity 
There was a positive correlation between the level of dietary 
vitamins and minerals and the number of chronic conditions 
patients had (P=0.03, Spearman’s correlation=0.24) (Figure 8). 
However, there was no significant correlation between the level 
of carbohydrates, protein and fats/oils and the number of chronic 
conditions (P>0.05).

E-Learning readiness 
Only 2.4% (n=2) were E-learning ready. 67.5% had adequate 
eyesight to navigate an E-learning application, however, only 
16.9% had access to a computer or smartphone and 15.7% 
had access to the internet (Figure 9). Lower SES scores were 
associated with lower E-learning readiness scores (p=0.04). 

Association between SES scores, quality of life 
and E-learning readiness
19% of patients who were not E-learning ready had a high SES 
score (defined as >21). In contrast, 100% of patients who were 
E-learning ready had a high SES score (Figure 10). 0% patients 
with a low quality of life score (<-5), 15% of patients with a middle 
QOL score (-5 to 5) and 37% of patients with a high QOL score (>5) 
had a high SES score (Figure 11).

Distribution of primary water source and risk for 
hypertension.

Figure 2

Association between diet diversity and quality of life.Figure 3

Association of quality of life and hypertension.Figure 4

Association of quality of life and diabetes.Figure 5



2019
Vol.2No.1:1

This article is available in: http://www.imedpub.com/journal-eye-vision/ 5

Journal of Eye and Vision 

Discussion 
This study investigates the influence of diet and socioeconomic 
status on chronic medical conditions in cataract patients in Owerri, 

Association of quality of life and anemia.Figure 6

Association of quality of life and glaucoma.Figure 7

Distribution of comorbidities in cataract patients.Figure 8

Classification of e-learning readiness.Figure 9

Association between e-learning score and 
socioeconomic status.

Figure 10

Association between socioeconomic status and quality 
of life.

Figure 11
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Nigeria in order to identify potential educational interventions to 
identify and manage their medical comorbidities using electronic 
education methods. These findings indicate a high prevalence 
of medical comorbidities in cataract populations, their need 
for health and risk factor education and their lack of E-learning 
readiness. This information will guide future educational 
programs within MIF outreach. 

Our study showed that patients with access to private boreholes 
were at higher risk for hypertension. This suggests an association 
between the ability to afford clean water source processed foods or 
sugar-sweetened beverages to the prevalence of chronic disease. 
Research into dietary trends in India and China have shown that 
calorie-rich foods have been associated with obesity and diet-
related chronic comorbidities and that these changes are most 
pronounced in urban residents and high-income rural residents 
[31]. Additionally, some studies have found that increased salinity 
of groundwater associated with cyclone-induced storm surges is 
correlated with higher rates of hypertension due to the higher 
salt intake [32]. Therefore, future studies on access to poor health 
choices and the chemistry of the well water in the area could 
further elucidate direct associations between various exposures 
and the development of chronic conditions like hypertension. 

A diet high in vitamins and minerals was found in our study to 
be associated with higher numbers of chronic diseases. Increased 
diet diversity has been shown to be associated with higher 
energy intake, body composition and biochemical markers, such 
as serum albumin, iron, Vitamin D and folate levels, etc. [33]. 
These imply that higher vitamin predominance in a diet alludes to 
lower diet diversity in these populations, contributing to chronic 
disease. In our study, higher diet diversity was associated with 
a higher quality of life score and may be a better predictor of 
patient health in cataract patients. 

There was a discrepancy between patient knowledge of their 
health and awareness of chronic conditions seen in our study. 
This only underscores the deficiency in long-term medical care 
and low patient health literacy within the community. One study 
in Auchi, Nigeria, found that 89% of people with hypertension 
did not know they could be hypertensive and asymptomatic, 
while 58% did not know there were risk factors to developing 
hypertension [34]. Interventions aimed at improving health 
literacy on chronic illness and patient education on risk factors 
and diet diversity could facilitate better compliance with follow-
up care and empower patients to adopt better healthier choices.

To utilize E-learning platforms to educate cataract patients on 
health literacy and management of chronic conditions, E-learning 
readiness would need to be improved in the community since 
97.6% of participants in our study were not E-learning ready. This 
is consistent with previous studies in Africa, which report poor 

user familiarity with technology as a barrier to mobile health 
application success [35]. An important distinction is that while 
most cataract patients do not have access to the internet or 
smartphone technology, they are visually able to use an E-learning 
platform. This is consistent with previous studies which revealed 
the success of visual aids and tapes in educating patients with 
cataracts [28,29]. Mobile learning has also been shown to be 
successful in the visually impaired, using an audio-based device 
[36]. The most vulnerable were the least E-learning ready in the 
current study, since people with lower SES scores had a lower 
QOL and were less E-learning ready. Previous studies have shown 
that lack of access to internet, electrical instability and familiarity 
computers with remain barriers for E-learning interventions 
in Nigeria [37]. Since access and usability are two of the most 
important factors to successful E-learning, interventions by MIF 
aimed at improving electronic access and ability in the community, 
such as by providing iPads and E-learning technology at the MIF 
clinic site, would be critical to the successful implementation of 
an app based on management of chronic medical conditions.

Some limitations of this study include potential bias from self-
reporting in the setting of a busy clinic, especially during diet 
recall. The study questionnaire also relied on the use of several 
translators. Although all translators were college graduates or 
health care professionals, one cannot rule out the role of cultural 
and language barriers in the quality of translation. The sample 
was also limited to the patients who came to the clinic to seek 
care. E-learning readiness assessed was limited to the age group 
studied and may not be reflective of the larger community since 
younger generations could be more E-learning ready and may 
be useful in assisting older family members in use of proposed 
educational apps to manage their chronic medical conditions 
[38]. 

Conclusion 
This study highlighted the need for diet diversity, preventive 
health culture and improved knowledge of medical conditions in 
the community irrespective of SES status. Improving E-learning 
readiness could enable the development of educational aids 
to increase knowledge of diet diversity and chronic illness. This 
study revealed the feasibility and challenges of implementing 
E-learning educational interventions in the rural community and 
will allow more effective use of E-learning applications to meet 
the socioeconomic and economic needs of cataract patients 
and hopefully reduce the chronic disease burden and improve 
cataract surgery screening rate in the community. This could 
empower the community to better health practices and hopefully 
guide regional dissemination of health education and positively 
influence state-wide health policies.
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