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Abstract

Background: The likelihood of malnutrition grows as individuals age and as their need for
care becomes more intensive. Approximately 40% of fatalities in developing nations are
associated with chronic energy deficiency. However, studies on chronic energy
deficiency(CED) which is one form of nutritional deficiency and an important public health
problem are quite limited in Ethiopia, which makes it difficult to identify their nutritional
need.Objectives: This study aimed to assess chronic energy deficiency and its predictors
among the population of older adults (defined as 50 years and above) in Addis Ababa,
Ethiopia.

Methods: A Community based cross-sectional study was conducted among older adults 50
years and above from February 12-22, 2025. Data from 635 individuals were collected
through interviewer-administered questionnaires using the open-source mobile based Kobo
toolbox. Data were downloaded, merged and cleaned on Excel 2019 and then exported to
SPSS V27. A bi-variable and multivariable logistic regression model was used to determine

associations between the outcome variable and its predictors.

Result: A total of 635 older adults were interviewed with mean age of the participants was
64.7 (50 to 91 years) years with higher percentage of males (58.4%) represented. The study
revealed that prevalence of chronic energy deficiency (CED) in older adult population was
10.1% (CI:7.9%-12.6%).Respondents in the age between 50 and 65 [AOR=3.9,95%
CI:(1.6,9.3)], those having infrequent meal [AOR=3.9,95% CI: (1.7,8.8)],irregular meal
pattern [AOR=2.4,95% CI:( 1.3,4.6)],insomnia [AOR=3.1,95% CI:(1.5,6.6)], Inadequate or
poor dietary diversity [AOR=2.8, 95% CI:(1.5,5.3)] and household with food insecurity
[AOR=6.2,95% CI (3.2,12.2)] were significantly more likely to have CED compared to their
counterparts. Additionally, the study revealed that 1.4% of population were mis-classified on
their CED status whenever physical activity level of the population was not considered for
classification of chronic energy deficiency

Conclusion: The prevalence of chronic energy deficiency was substantial in the study area. It
was significantly associated with age between 50 and 65, poor dietary diversity score,
infrequent meal and irregular meal pattern, insomnia and household food insecurity at 95%
CL and P value<0.05. Therefore, efforts to combat CED should focus on supporting the most
vulnerable groups indentified in this study. Raising awareness within communities on meal

frequency and meal pattern is also crucial.

Keywords: Chronic Energy Deficiency, Body mass Index, Physical Activity Level
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1. Introduction

1.1. Background

The rate of population aging is accelerating more rapidly than in previous decades and by
2050 it is projected that 80% of older individuals will reside in low- and middle-income
countries. In 2020, there were more individuals aged 60 and above than there were children
under the age of five and by 2030, it is estimated that one in six people globally will be aged
60 years or older. Furthermore, from 2015 to 2050, the share of the global population over
the age of 60 is expected to nearly double, increasing from 12% to 22%.(1)

The older population faces increased risks nutritional issues, including both under nutrition
and over nutrition due to aging and chronic diseases associated with aging and also largest
demographic group that faces a heightened risk of poor diet and malnutrition.(2—4) and also
the likelihood of malnutrition grows as individuals age and as their need for care becomes
more intensive.(5) Because aging involves physiological changes that impact body
composition, energy expenditure, and physical activity levels, which can in turn affect

nutritional status.(6)

In other statements aging is a complex biological process that affects various physiological
functions, including appetite regulation and nutrient absorption. As individuals age, several
factors contribute to a reduction in food intake, which can lead to inadequate energy and
nutrient consumption.(7) So, studies recommended addressing the dietary and nutritional
needs of older adults is essential for preserving their health, functional independence, and

overall quality of life.(2)

The report from the Joint FAO, WHO, and UNU defined chronic energy deficiency (CED) in
adults does not indicate a continuous or prolonged reduction in body weight and energy like
acute energy deficiency. Instead, CED is characterized as a “steady state” where an individual
maintains an equilibrium between energy intake and expenditure. In this scenario, even
though individuals may have low body weight and reduced energy reserves, their caloric
intake aligns with their caloric expenditure. As a result, those experiencing CED may not
achieve normal body size or might have experienced one or more episodes of energy
deficiency. They tend to maintain lower body weights along with potentially limited physical
activity levels, which enables their decreased basal metabolic rate (BMR) and lower activity

levels to correspond with their reduced caloric consumption.(8) Energy deficiency which is



chronic (CED), is also defined as one form of nutritional problem occurs when the body

receives less energy than it needs over an extended period of time.(9)

In contrast to protein energy deficiency, which hinders tissue repair, enzyme synthesis,
immune system performance, and various other physiological functions, insufficient energy
consumption disrupts overall energy balance. This balance is crucial for maintaining essential
metabolic activities, engaging in physical exercise, and supporting cellular functions.(10)
This condition, characterized by a stable underweight status, occurs when an individual
maintains energy balance despite a reduction in body weight or energy reserves. Such a stable
underweight condition may be linked to various health issues or other physiological and

functional challenges.(11) This condition is especially pronounced among those over the age
of 50.(12)

It is difficult, and likely impossible, to create a one-size-fits-all diet for individuals aged 50 to
80, as the nutritional requirements of a physically active 50-year-old differ significantly from
those of a more fragile 80-year-old. However, consuming high-quality proteins, calcium,
vitamin D, antioxidant-rich foods, adequate water, and nutrient-dense meals with appropriate

energy intake remains essential.(13)



1.2. Statement of Problem

Faulty nutrition is connected to various negative outcomes, including weakened immune
function, reduced muscle strength, impaired cognitive abilities, anemia, lower bone density,
delayed surgical recovery, poor wound healing, higher chances of hospital readmission,
declining physical capacity, and an increased risk of mortality. (14.15) Approximately 40%
of fatalities in developing nations are associated with chronic energy deficiency.(16) A
prospective cohort study conducted to assess the effect of malnutrition on the length of stay
(LOS) in hospitals, utilizing the subjective global assessment (SGA) as a tool for evaluating
nutritional status indicated that the rate of malnutrition and the length of hospital stay are
higher among patients older than 60 years compared to those aged 18-60 years, as well as

compared to well-nourished individuals.(17)

Nutritional status is a key factor in the development of frailty, which is a clinical syndrome
marked by reduced physiological reserves and heightened susceptibility to stressors,
potentially resulting in negative health consequences. This condition is especially common
among older adults and affects multiple areas of functioning, including physical,

psychological, and social dimensions.(18)

The most recent data from the 2022 WHO Global Health Observatory indicates that the
prevalence of chronic energy deficiency, as measured by age-standardized estimates of adults
with a low body mass index (BMI), varies significantly across different countries. This issue
is particularly severe in developing nations; for instance, Ethiopia and Eritrea report notably
high rates of 24.3% and 32.3%, respectively in the world. In contrast, developed countries

like Tonga exhibit much lower rates, with underweight prevalence as minimal as 0.3%.(19)

A cohort study has shown that the risk of mortality is 2.5 times higher in individuals with
severe chronic energy deficiency compared to those without this condition.(20) Patients who
were malnourished experienced an average hospital stay that was 6.7 £ 22.8 days longer
compared to those who were well-nourished. Furthermore, the hospital expenses for

malnourished patients were as much as 308.9% greater.(21)

A proper diet is crucial in both the prevention and treatment of depression, particularly
among the elderly, where depression rates are rising significantly. This population has unique
challenges different from the general population and may result in increased feelings of
isolation and hopelessness, making ideal nutrition strategy imperative. An ideal diet supports

mental wellness by being capable of eradicating symptoms of depression as well as serving a
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fundamental role in the overall improvement of well-being. In addition to its advantages for
mental health, ideal nutrition will increase energy levels and improve the immune system. To
the elderly, a healthy immune system is crucial because they are prone to infection and long-
term illnesses. Also, a nutritious diet has been found to reduce the number and severity of
exacerbations of chronic obstructive pulmonary disease (COPD), a phenomenon particularly

prevalent among them.(22.23)

Poorly nourished population showed a twofold increase in the prevalence of osteoporosis,
with 22% experiencing issues in the femoral neck and 31% reporting a fracture after the age
of 50.(24) Starting at the age of 50 slight decrease in serum levels of both vitamin A and
carotene in both men and women which leads them to blindness.(25) Poor nutrition
significantly impacts the health outcomes of patients hospitalized for acute myocardial
infarction by increasing the prevalence of comorbidities, as well as the rates of inpatient

mortality, prolonged hospital stays, readmissions, and poor prognosis.(26)

Starting at age 50, the incidence of anemia which is particularly related to poor nutrition
increases as individuals grow older, reaching over 20% in those who are 85 years or older
and among the elderly population diagnosed with anemia, about one-third show indications
of deficiencies in iron, folate, or vitamin B12. Numerous studies have found a correlation
between anemia and lower survival rates in older adults, highlighting the serious implications

of this condition on their overall health and longevity.(27)

Both the WHO via its “Double Duty Action for Malnutrition initiative”, and the United
Nations, through the Sustainable Development Goals (SDGs), aim to reduce various forms of

malnutrition across all age groups by 2030.(28.29)

The World Health Organization (WHO) classifies the percentage of Chronic Energy
Deficiency (CED) in a population that makes it a public health problem as of 5-9% indicates
low prevalence and serves as a warning sign of a potential public health problem; 10-19%
reflects medium prevalence, denoting a poor situation; 20-39% signifies high prevalence,
representing a serious situation; and 40% or more indicates very high prevalence, which is
considered a critical public health issue.(30) This makes situation critical in many areas of
South Asia, affecting over 50% of the population, and in sub-Saharan Africa, where the

impact ranges from 6% to 48%.(31.32)



1.3. Significance of the Study

Ethiopia has been developing a series of policies, programs, and interventions to improve the
nutrition and health of its people with the overall thematic focus of improving the well-being
of mothers, adolescents, and children. Undernutrition's needs in the older group tend to be
ignored, and undernutrition not only goes unremedied but comes also to be erroneously
assumed as a natural process of aging. Such tracking of CED among the elderly is critical,
raising severe public health concerns that require additional research and advocacy to

increase awareness and involve policymakers.

CED among elderly people has been reported to lead to increased health complications,
impaired quality of life, and excessive healthcare expenditures. There is scant research on the
nutrition issues of this age group, and therefore making it difficult to ascertain what their
nutritional needs are.

With the increasing number of elderly Ethiopians and increasing life expectancy, it is now
more important than ever to take a look and react to some of the nutritional problems that can
plague their health. It is vital to enhance research work in this area in an effort to assist in
addressing the particular nutritional problems of individuals over the age of 50 years in order
to enhance overall health outcomes and their way of life is lengthened. Addis Ababa Ethiopia
has a population that is socioeconomically heterogeneous, and this heterogeneity presents
different issues that put the population at risk of nutrition issues, undernutrition and
overnutrition.Thus, measurement of CED is extremely critical in this region. As Ethiopia’s
and Addis Ababa population ages, understanding and addressing the specific health needs of
older adults becomes increasingly important for shaping effective healthcare services.

1.4. Research Question

What is the prevalence of chronic energy deficiency within population above 50 years of age
in Addis Ababa and its possible predictors?
1.5. Research Hyphothesis

The prevalence of chronic energy deficiency (CED) in older adults above 50 years age in
Addis Ababa Ethiopa is substantial.



2. Literature review

2.1. Prevalence of Chronic Energy Deficiency Among Older Adults

In India, where this issue is studied more extensively than in other regions globally, it is
estimated that between 36% and 44.8% of older adults and the elderly are affected by chronic
energy deficiency (CED), with the risk of developing CED increasing as individuals age.
This condition is particularly prevalent among older women compared to men.(32-34)
Additionally, a separate study focused on evaluating the nutritional status of adults aged 18
and above has found significant results regarding chronic energy deficiency, especially
among those aged 51 years and older, with a reported prevalence rate of 51.3%.(35) The
findings of survey conducted in England and aimed to assess the prevalence of chronic
protein-energy under nutrition revealed that just about 3% of the subjects fell below BMI
threshold.(36) This indicated that chronic energy deficiency is more problematic in
developing countries than developed and serious nutritional challenges are faced by older

adults and the elderly.

A comprehensive evaluation of nutritional and health conditions, which included subjective
global assessment (SGA), anthropometric measurements, biochemical analysis, dietary intake
evaluation, and considerations of social and health factors, conducted on 820 elderly
individuals from four rural regions in Peninsular Malaysia indicated that 20.3% of the

participants were identified as experiencing chronic energy deficiency.(37)

The recent European Seneca survey revealed that protein-energy malnutrition (PEM), often
coupled with micronutrient deficiencies, remains a significant issue for elderly people in poor
health. Severe PEM has been documented in 10-38% of older outpatients, 5-12% of
homebound seniors, 26—65% of elderly hospital patients, and 5-85% of those in care
institutions.(38)

The review study among adults and older from various tribes in West Bengal, found that the
rates of Chronic Energy Deficiency (CED) ranged from 27.0% to 55.0% which could be
indicated serious to critical public health problem of the area. The findings demonstrated that
the males from these tribes were experiencing significant or critical levels of nutritional stress.
(39) Study conducted on rural-dwelling older adults during a period of severe drought
showed, the prevalence of CED among older males was 51.1%, while among older females, it
was 48.5%. In comparison to individuals aged 60—69 years, the prevalence was higher in the

70 years and older age group.(32)



The rate of undernutrition among the elderly population in Ethiopia varies significantly, with
estimates ranging between 15.7% and 27.6%. This indicates that a notable portion of older
individuals in the country are experiencing nutritional deficiencies, which can have serious

implications for their health and well-being.(40-47)

The cross-sectional study in Ethiopia, reveals a 17.6% prevalence of chronic energy
deficiency and strongly associated with being female, older age, low dietary diversity, illness-
related loss of appetite, household food insecurity, and low socioeconomic status.(41)
Although data concerning individuals over the age of 50 is limited in demographic and health
surveys the 2016 survey revealed that 26.8% of men aged 50-59 are chronically energy
deficient. (48) According to a study conducted in the region of Fogera Zuriya, the frequency
of malnourished adults over 65 is 26.8%.(49) According to a systematic review and meta-
analysis study, the combined prevalence of undernutrition among Ethiopia's senior citizens is
20.6%, and it is linked to the country's aged population's low dietary diversification

practices.(50)

A community-based cross-sectional study conducted in Addis Ababa assessed the nutritional
status of older adults using the Mini Nutritional Assessment (MNA) tool indicates prevalence
of malnutrition at 26.6% among older adults in Addis Ababa, with significant associations
found between malnutrition and factors such as depression, occupation type (particularly low-
income jobs), and advanced age.(40)

2.2. Predictors of Chronic Energy Deficiency Among Older Adults

Inadequate dietary intake can be regarded as the principal factor contributing to chronic
energy deficiency(CED).(51) A systematic review encompassing thirty studies identified
several potentially modifiable factors that contribute to malnutrition. These factors include
hospitalization, dependence on others for eating, poor self-perceived health, diminished

physical function, and a lack of appetite.(52)

Informal education emerged as a critical predictor for being at risk of malnutrition, and low-
income individuals were found to be 3.7 times more susceptible to malnutrition issues.
Additionally, a lower wealth index was significantly linked to an increased risk of

malnutrition, particularly among older adults experiencing depression and chronic
pain.(33.53.54)

A cross-sectional study revealed that both men and women involved in farming faced a

higher risk of chronic energy deficiency (CED) compared to those in other forms of paid
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employment. Furthermore, regardless of age, unemployed men exhibited a heightened risk
compared to their employed counterparts. Additionally, men with lower family incomes were
found to be at an increased risk of CED, independent of their employment status. Notably,

40% of individuals over the age of 55 were identified as chronically energy deficient.(55)

Other factors have been identified as potential predictors of this issue, including being female,
advancing age, having a lower level of education, reporting more chronic diseases, and
having been hospitalized in the past year. Additionally, poor nutrition is associated with

several unhealthy lifestyle factors, such as smoking, alcohol use, and prolonged sitting. (56)

Excessive alcohol intake can disrupt normal nutritional processes, leading to overall
malnutrition or deficiencies in essential micronutrients like zinc. This occurs because alcohol
can hinder the absorption of these nutrients or cause their increased excretion from the
body.(57) Smokers generally consume smaller amounts of various foods, especially fruits,
vegetables, grains, and dairy products. As a result, their intake of vital vitamins, minerals, and
photochemical is reduced, and they also engage in less physical activity compared to non-

smokers.(58)

A cohort study indicates that depression, functional status, and smoking each has an
independent association with a higher risk of malnutrition.(59) and also research
demonstrated compelling evidence that family income had a notable correlation with BMI

and the occurrence of CED.(60)

An observational study conducted in Indonesia shows low frequency of meals during fasting
is associated with an increased risk of CED.(61) In addition to impacting physical health,
mental health conditions like depression can also affect the nutritional well-being of older
individuals.(62) The likelihood of malnutrition is found to be higher in individuals with a
greater number of geriatric syndromes. Poor nutritional status is linked to depression,
dementia, and the presence of multiple co-existing health conditions.(63) In other ways
chronic illnesses, cognitive impairments, and hospital stays increase emotional distress and
elevate levels of depression.(64) Depression has been linked to a decline in nutritional health
among older individuals, and it is particularly common among those belonging to lower

socioeconomic groups.(65)

As cited by Sonya B of 2006 depression and other health issues can lead to symptoms such as
nausea, anorexia, and challenges with meal preparation. Chemosensory impairments and loss

of dexterity, coordination, and mobility can also occur. Additionally, there may be an
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increased metabolic rate, which can impact the ability of older individuals to maintain proper

nutrition and may result in nutritional deficiencies.(4)

In general most studies highlighted modifiable determinants or factors associated with
chronic energy deficiency as inadequate dietary intake, frequent hospitalization, dependence
on others for eating, poor self-perceived health, diminished physical function, low literacy
level, lower socioeconomic backgrounds, depression, chronic pain, alcohol and tobacco,
fasting, poor dietary diversity, diseases, low physical activity and non-modifiable factors as

sex and age.(51-54.56-65)

2.3. Causes and Potential Mechanisms of Chronic Energy Deficiency

Nutritional deficiency in older individuals can stem from a variety of causes and may be a
result of physical and physiological limitations, such as a decrease in lean body mass, an
increase in fat stores, and a reduced ability to store water at a cellular level. Changes in the
gastrointestinal tract like oral disorders like poorly fitting dentures, gingivitis, and loss of
teeth, and reduced gastrointestinal motility, atrophic gastritis, and a reduction in digestive
juices volume can also contribute to this deficiency and the digestive organs begin to undergo
atrophy, which results in a reduction in the secretion of saliva due to the shrinking of the
salivary glands, resulting in a reduction in amyloid breakdown. These physiological changes
have a profound effect on food consumption and frequently are responsible for poor

nutritional status among elderly persons.(66)

Decreased sensory function is significant in food consumption among older adults, both
quality and quantity. Taste and smell loss can modify the perception of food among the
elderly. Anosmia, or a reduced sense of smell, is frequently observed in older individuals due
to modifications in olfactory epithelial cells. Likewise, hypogeusia, which refers to a
diminished sense of taste, is common among the elderly and may result from a decrease in
the number and sensitivity of papillae or taste buds on the tongue.(67) Long-term health
conditions and the natural process of getting older are commonly connected to a deterioration

in nutritional well-being.(68)

A recent narrative review has indicated that various mechanisms, categorized as modified,
age-related, and related to inflammaging, contribute to malnutrition in older adults through
distinct physiological processes. Aging is associated with a gradual but persistent rise in
inflammation levels. This chronic, non-infectious inflammation seen in older individuals is

termed inflammaging. Inflammaging can trigger a cytokine storm and autoimmune reactions



during infections among elderly patients, which may elevate the risk of malnutrition. The
inflammatory and immune processes commonly observed in older adults are significantly
linked to an increased likelihood of experiencing malnutrition.(69)

2.4. Chronic Energy Deficiency Assessment among Older Adults
Body Mass Index (BMI)

The Body Mass Index (BMI) is a widely recognized anthropometric measurement utilized in
numerous studies to assess chronic energy deficiency in adults and the elderly. It serves as a
straightforward yet objective indicator of nutritional status within the adult demographic and
appears to have a strong correlation with their dietary intake levels. it is responsive to socio-
economic factors and seasonal variations in food consumption, particularly concerning
physical activity levels. (32-36,41,70) Chakraborty R and colleagues (2009) noted in their
article that a BMI is commonly recognized as an effective indicator of chronic energy

deficiency.(11)

Though WHO BMI cut-offs are widely used, there are some limitations when these cut-offs
are used in older individuals. Firstly, there are alterations in body composition with age, i.e.,
in fat distribution. With progression of age, there is the rise and redistribution of the fat mass
and loss of lean body mass, primarily due to sarcopenia. Therefore, a single set of BMI cut-
offs may not be appropriate for all adults. Secondly, the accurate measurement of height is
required to determine BMI but this among elderly individuals can be problematic since
deformity of the spine or the failure to stand up straight as a result of joint disease results in
underestimation. In well-resourced settings, more accurate body composition-measuring
techniques such as Dual-energy X-ray absorptiometry (DEXA) are employed. Nonetheless, in
resource-poor environments, BMI is still favored since it is the cheapest and least

complicated measurements. (71)
Height Measurement among Older Adults

Assessing the erect height of older individuals who have skeletal deformities and struggle to
stand upright is challenging. Consequently, relying on body mass index (BMI) to evaluate
nutritional status in these cases is not appropriate. Instead, height can be estimated using
linear body measurements such as arm span, knee height, forearm length, and demi-span
(also known as half arm span), which have proven to be effective alternative indicators of

stature.(72)

Physical Activity Level (PAL) Assessment
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There are several tools available for assessing physical activity, which can be categorized into
different types based on their measurement methods. Report-based measures which include
diaries, self-reports, and interviewer-administered surveys. While these methods are
considered subjective and cost-effective, they tend to lack the validity and reliability of other
measurement types. They typically rely on individuals recalling their physical activity over 1
to 3 days. The next is monitor-based measures, the category includes devices such as
pedometers, heart rate monitors, and accelerometers. These tools offer moderate feasibility
and validity in measuring physical activity levels. The other is criterion measures which
encompass direct observation, indirect calorimetry, and doubly labeled water techniques.
Although these measures provide high levels of validity, they are often costly and less
feasible for widespread use. while report-based measures are economical but less reliable,
monitor-based measures strike a balance between feasibility and validity, whereas criterion

measures offer the highest validity at a higher cost.(73)

Among these tools one of the most widely utilized is the Global Physical Activity
Questionnaire (GPAQ) which was developed by the World Health Organization (WHO). This
questionnaire is designed to monitor physical activity across different countries. It gathers
data on physical activity participation across three key domains, as well as information on
sedentary behavior, consisting of a total of 16 questions. The three domains are activity at
work, travel to and from places and recreational activities. Each domain includes inquiries
regarding the frequency and duration of various activities, such as how many days per week
an individual engages in each type of activity and the average time spent (in minutes) on
these activities daily. Furthermore, activities are classified according to their intensity into
two categories moderate-intensity activities, which result in a slight increase in breathing or
heart rate, and vigorous-intensity activities, which lead to a significant increase in breathing
or heart rate.(74) This instrument is widely recognized, endorsed and is validated in

numerous countries including Ethiopia.(75)

It is essential to recognize that the quality of data obtained through recall methods for
assessing physical activity can be affected by factors related to memory and subjectivity,
which may be considered limitations. Nevertheless, the interviewer-administered 7-day
physical activity recall method utilized in GPAQ accounts for all types of activities
performed throughout the day, from sedentary to vigorous, making it advantageous for
accurately estimating energy expenditure. This method is cost-effective, straightforward, and
non-invasive compared to other assessment techniques used for evaluating physical activity
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levels.In collaboration with the International Dietary Energy Consultative Group (IDECG),
FAO and UNU investigated suitable BMI cut points at the lower end of the scale, as well as
the health and functional implications of low BMI three categories of Chronic Energy
Deficiency (CED) as CED grade III for a BMI less than 16.0, CED grade II for a BMI
between 16.0 and 16.9, and CED grade I for a BMI ranging from 17.0 to 18.4. A BMI of 18.5
to less than 25.0 classified as normal and three grades of CED with energy expenditure levels
that are either above or below a Physical Activity Level (PAL) of 1.4 times the Basal
Metabolic Rate (BMR).The studies suggested using body mass index (BMI) along with
energy turnover indices to categorize adult chronic energy deficiency (CED) to address
misclassification of BMI due to physical activity.(70.76)
2.5. Conceptual Framework

Figure 1: Conceptual Framework of Chronic Energy Deficiency, Adopted from Different Literature

(53-635)
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3. Objectives
3.1. General Objective

To determine the prevalence of chronic energy deficiency and its predictors among
population aged 50 years and above in Addis Ababa, Ethiopia.

3.2. Specific Objectives
1. To determine the prevalence of chronic energy deficiency among the population aged
50 and above in Addis Ababa, Ethiopia.

2. To identify predictors of chronic energy deficiency among the population aged 50 and

above in Addis Ababa, Ethiopia.
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4. Methods and Materials
4.1. Study Area and period

The study was conducted in the Ethiopian capital city of Addis Ababa. Located at
the country's geographic center at a latitude of 9°2'N and longitude of 38°45'E, Addis
Ababa is Ethiopia's political, commercial, and cultural hub. The city lies at an
average elevation of 2,400 meters above sea level, with the highest point being Entoto

Hill in the north, at a height of 3,200 meters.(77)

Based on the 2007 census, 10% of Addis Ababa population is aged 50 and older.(78)
According to the Ethiopian Central Statistical Agency (CSA), Addis Ababa population is
projected to be 5,704,000 in 2024. Therefore, there was approximately 570,400 residents
aged 50 and above was living in the city by 2024. The study was conducted from 12-22
February 2025.

4.2. Study Design

A community-based cross-sectional study.

4.3. Source Population

All individuals aged 50 years and above living in Addis Ababa, Ethiopia.

4.4. Study Population

All systematically selected individuals aged 50 years and above living in three selected sub-
cities of Addis Ababa.
4.5. Inclusion and Exclusion Criteria

4.5.1. Inclusion Criteria

Residents of Addis Ababa who have (Addis Ababa ID card) and aged 50 years and above
during the study period.

4.5.2. Exclusion Criteria

Individuals who have difficulty providing information due to confirmed severe cognitive
impairment, terminal illness and difficulty of giving consent.

4.6. Sample Size Determination

For the first objective: To determine the prevalence of chronic energy deficiency among the
population aged 50 and above in Addis Ababa, Ethiopia. Sample size was determined using
the single population proportion formula, based on the prevalence of Chronic Energy
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Deficiency (CED), which was 50% since there was no study of the same age before. To
achieve a 5% margin of error and a 95% confidence level (a = 0.05), the calculation was as

follows:
n=Za/22pq/d2

where:
> is the critical value for a 95% confidence interval (1.96),

p is the estimated proportion (0.5),

qis 1 —=P(0.5),

d is the margin of error (0.05)

So, =196 196 05 05/0.05 0.05= 384

Since a multistage sampling method is used, a design effect of 1.5 is applied.
n=384*1.5=577

After adjusting for a 10% non-response rate, n=576+(576x0.1) =635

n=635

Thus, the final required sample size required was 635.

For the second objective

To identify predictors of chronic energy deficiency among the population aged 50 and above
in Addis Ababa, Ethiopia. Sample size for the 2nd objective was determined using double
population proportion formula by Epi info statistical calculation considering 80% power and
one-to-one ratio based on a predictor identified in study conducted at Aykel town, Amhara
region and Metu district southwest Ethiopia. (41.53)

Table 1: Sample Size Determinations for predictors of Chronic Energy Deficiency Among Older
Adults of Addis Ababa Ethiopia,2025.

Variables selected as Assumptions Sample size with a 10% non-response rate and
predictors design effect of 1.5

AOR | P1 | P2 | Ratio| Power] CL [N [*1.5 10%NR| n
Age (>=85 years) 325 |65 |35 | 1:1 80 95 |152 | 228 | 22.8 251
DDS (Low) 631 | 53.7|46.3| 1:1 80 95 |64 | 96 9.6 106
Wealth status (Poor) 2.53 | 73.1} 26.9] 1:1 80 95 274 | 411 |41.1 453
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Loss of appetite due 336 |65 |35 | 1:1 80 95 |146 | 219 | 219 241

to illness (Yes)

HFI (Food in -secured) | 2.63 | 69.7| 29.3| 1:1 80 95 232 | 348 | 348 383

Smoking (Yes) 5.84 | 89.8] 10.2| 1:1 80 95 (308 | 462 | 46.2 509

Chronic Disease(Yes) | 5.56 | 87.7| 12.3| 1:1 80 95 (260 | 390 | 39 429

The sample size of the 1st objective was higher than the second. Therefore, the final sample
size for this study was the 1st objective sample size which is 635.

4.7. Sampling Procedures

A multistage sampling approach was employed for this study in which three sub- cities in
Addis Ababa (Gulelle sub-city, Addis Ketema sub-city and Kolfe-Keranio) were selected
randomly. Next data were collected from two woredas of each subcities which were selected
by simple random sampling and from Gulelle sub-city, woreda-5 and woreda-9, from Addis
Ketema sub-city, woreda-3 and woreda-14 and from Kolfe-Keranio sub-city woreda-8 and
woreda-10 were selected. In the third stage, Individual participant were selected by targeting
households within the selected woredas systematically. If a systematically selected household
did not contain a participant aged 50 or above, the next consecutive households was selected

until an eligible participant was found.

16



Figure 2: Diagrammatic Presentation of Sampling Procedure of CED among older adults population
50 years and above in Addis Ababa, 2025.
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4.8. Data collection procedures

Data collection was conducted using an interviewer-administered, pre-tested, and structured
questionnaire adapted and modified from a review of previously conducted studies.(40,41,74)
The questionnaire was divided into seven major sections which are socio-demographic and
economic factors, co-morbidity and behavioral-related factors, dietary and feeding practices,
the household food insecurity access scale (HFIAS), wealth index, global physical activity

questionnaire(GPAQ) and anthropometric measurements.

A total of seven data collectors and two supervisors, who were fluent in Ambharic and
proficient in using the Kobo toolbox for data collection, were recruited for this process. They
undergone a three-day orientation that covered the study's objectives, ensure confidentiality,
familiarization with data collection tool, and interview techniques. The English and Amharic
versions of questionnaire were presented to data collectors. Before the actual data collection
begins, a pre-test of the data collection tool was conducted. Data were collected through face-
to-face interviews, with responses recorded using phone-based Kobo-collect. Standardization
test has been done before data collection to evaluate data collectors understanding of all
procedures and techniques.

4.9. Variables of the Study

4.9.1. Dependent Variable
Chronic Energy Deficiency (CED): The measurement of CED typically involves two key
measures; namely body mass index (BMI) and physical activity level (PAL).
1. Body Mass Index (BMI): BMI is a widely used indicator of body fat based on an
individual’s weight and height. It is calculated using the formula: BMI=weight in kg/ (height
in meters)?.(71)
2. Physical Activity Level (PAL)
The Physical Activity Level (PAL) is a metric that indicates the amount of physical activity
an individual engages in over a specified time period. It is typically expressed as a ratio of
total energy expenditure (TEE) to basal metabolic rate (BMR). In this study, the Global
Physical Activity Questionnaire (GPAQ) was utilized to gather data on physical activities
over a week, adhering closely to GPAQ guidelines.
Energy Expenditure Estimation: First, TEE was estimated by categorizing each type of
activity according to its frequency throughout the week and the duration spent on each
activity during the day. Each activity is associated with a metabolic equivalent (MET) value:

sedentary activities have a MET value of 1, moderate-intensity activities have a MET value
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of 4, and vigorous-intensity activities have a MET value of 8. Energy expenditure is then
converted into kilocalories by multiplying the MET value (expressed as kcal/kg/hr), the
individual’s weight in kilograms, and the duration of each activity in hours. Consequently,
TEE is calculated by summing the energy expenditures across all three domains of activity,
which are determined by the number of days and hours spent on each activity multiplied by
their respective MET values.
PAL Calculation: Finally, PAL was calculated by dividing TEE by total hours in the
week(168hrs).

4.9.2. Independent Variables
Age: was asked in complete years
Family size: any family member living in one household was asked.
Monthly income: Total estimated monthly income of the household from any source was
asked.
Chronic disease: Any confirmed chronic disease like hypertension, diabetes mellitus,
asthma, HIV/AIDS and likes was asked.
Smoking: Any history and current smoking status was asked
Alcohol drinking: Any history and current alcohol drinking status was asked.
Dietary Diversity: To assess dietary diversity, the dietary diversity scores of participants was
measured using the 7-day recall method. This method involves an open recall where
participants listed all foods and drinks consumed in the 7 day preceding the interview. The
twelve food groups identified in this method was used to compute the DDS which was
categorized as "Low" for a DDS of < 3, "Medium" for a DDS between 4 and 5, and "High"
for a DDS of > 6.
Household Food Insecurity: The household food security status (HFSS) of participants was
evaluated using the FANTA household food insecurity access scale, which measured limited
access to food over the previous month. This tool consists of nine questions regarding
experiences of food insecurity, each with three response options, resulting in a total score of
27. households was ranked from 1-4 and classified as 1 = food secure, 2=mildly food
insecure access, 3=moderately food insecure access, 4=severely food insecure access

4.10. Operational definitions
Chronic Energy Deficiency (CED)
Grade 0 CED/Normal: BMI=18.5-24.9 kg/m2/BMI is 18.4- 17.0 kg/m2 and PAL>=1 4,
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Grade I CED: BMI =18.4- 17.0 kg/m2 and PAL<I1.4 /BMI is 169 -16.0 kg/m2 and
PAL>=1.4

Grade II CED: BMI=16.9 -16.0 kg/m2 and PAL<1.4

Grade III CED if BMI is less than 16 kg/m2.

Table 2: Classification of Chronic Energy Deficiency with BMI and PAL of older adult
population 50 years and above in Addis Ababa Ethiopia 2025.

BMI <16 16-16.9 17-18.4 >18.5
PAL >=1.4 | CED Grade III CED Grade | Normal Normal
<14 CED Grade 111 CED Grade II | CED Grade 1 Normal

Older Adults: Population of aged 50 and older

Dietary Diversity Score: "Good" if DDS is high or > 6 and "Poor" when DDS of <
5( combination of (medium DDS between 4 and 5, and "low" for a DDS of >3).

Household Food Insecurity: Food secure and Food insecured (combination of mildly food
insecure access, moderately food insecure access, and severely food insecure access)

Meal Frequency: "Good" if >3 and "Poor" if <3 times per day of meals eaten.

Meal Pattern: "Regular"when meals eaten at the time of breakfast, lunch, snack and dinner
and "Irregular"when meals eaten at any time she/he get food)

4.11. Data quality management

Anthropometric measurements, such as height, weight, mid-upper arm circumference
(MUAC), and waist circumference, were employed. Height was recorded to the nearest 0.1
cm using a portable stadiometer. It was essential that the participant’s head is aligned in the
Frankfurt plane, with their knees straight and their heels, buttocks, and shoulder blades in
contact with the vertical board during measurement. Weight was assessed using a portable
digital scale (Seca-Germany), with participants advised to wear lightweight clothing and
remain still on the scale’s platform. Weight measurements was recorded to the nearest 0.1 kg.
All flagged values or outliers were checked. The mid-upper arm circumference was also be
measured accurately to the nearest 0.1 cm at the midpoint between the acromion process and

the olecranon process of the elbow.

To minimize technical error of measurement (TEM), all equipments were calibrated prior to
conducting any measurements. All measurements were tried to be performed in a controlled
environment to reduce external factors that may influence results. Measurement area was

tried to became free from distractions and maintained at a comfortable temperature as much
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as possible so that participants are not affected by discomfort or anxiety during the process.
Clear instructions were provided to participants before taking any measurements.

4.12. Data Processing and Analysis procedures

4.12.1. Data Cleaning and Management
Initially, the data collected through the Kobo Toolbox survey were downloaded and
integrated into Excel 2019. In this stage, the data undergone a cleaning and classification
process. For comparative analysis, age was categorized into two groups: individuals younger
than 65 years and those aged 65 years or older. Global Physical Activity Questionnaire
(GPAQ) cleaned and classified as physical activity level >=1.4 and physical activity level
<1.4. Dietary diversity score was classified as low, medium and high. In the same way
household food insecurity was classified as food secure, mildly food insecure, moderately
food insecure and severely food insecure. Then the cleaned data was imported into SPSS

version 27 for further statistical analysis.

4.12.2. Data analysis
Univariable analysis: Univariable analysis was conducted, and all variables was described

using frequency distribution tables, and graphs.

Bivariable analysis: Logistic regression models to identify independent predictors as
sociodemographic factors as age and sex, insomnia, dietary diversity scores, household food
insecurity level, meal frequency, meal pattern(regular/irregular) and other factors were
included. The crude odds ratio (COR) with a 95% confidence level is reported for the

bivariable logistic regression model.

Multivariable Analysis: Multivariable Logistic regression models to identify independent
predictors of CED while controlling for potential confounders was used. Variables
significantly associated with CED in bivariable logistic regression were included. An
adjusted odds ratio (AOR) with a 95% confidence level and a p-value < 0.05 was used to

determine associations between the outcome variable and predictors in multivariable analysis.

All assumptions for regression analysis, including model adequacy and multicollinearity of
independent variables, were checked by Hosmer-Lemeshow and Variance inflation factor
(VIF) respectively.

4.13. Ethical Clearance

The survey was conducted after receiving approval from the Addis Ababa University School
of Public Health Research and Ethics Committee (SPH/REC) and Addis Ababa Health

Bureau. Permission letter was obtained from administrators of all selected woredas prior to
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starting the data collection. Written consent was obtained from respondents after clearly
explaining the study’s objectives and disclosing all relevant information. To maintain
anonymity identifiers like names was not included in the questionnaire. All measure to
maintain human rights including informed consent, the right to participate in the study, right
to privacy and confidentiality and right to prevention from any type of harm had been taken
into consideration.
All Participants were informed that their participation is on voluntarism bases. The benefit of
the study and the fact that it has no invasive physical harm were explained for the
participants. Respondents were also be informed that they can refuse or discontinue
participation at any time. Participants identified as chronic energy deficient were tried to be
linked up with nutrition center of health center around.

4.14. Dissemination Plan
The research findings will be shared via various significant avenues to achieve a wide reach,
as well as make contribution to impact. The findings will initially be submitted and presented
to Addis Ababa University School of Public Health, College of Health Sciences, and shared
with research and academic staff for discussion. Furthermore, the results will be shared with
the Ministry of Health and Addis Ababa Health Bureau for informing public health practice
and policy at the national level. The results will also be submitted in Addis Ababa University,
College of Health Sciences libraries, where students, researchers, and teachers will access
them. Finally, the study will be published in mainstream nutrition journals so that it reaches

more researchers and practitioners in the field of nutrition.
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5. Result

5.1. Socio-demographic characteristics

A total of 635 older adults were interviewed, resulting in a response rate of 100%. Among the
635 participants, 371 (58.4%) were male, while 264 (41.6%) were female. The mean age of
the participants was 64.68 (50 to 91) years. The majority of the participants, 188 (29.6%),

attended college or above.

The predominant religion among participants in this study was Orthodox Christianity with
320(50.4%), followed by Protestant with 148 (23.3%) and Muslim with 140 (22%). While
551 (68.8%) were married, 44 (6.9%) of the participants were divorced and 37 (5.8%) were
widowed. Regarding the occupations of participants, 139 (21.9%) were merchants, 136
(21.4%) were retired, and 122 (19.2%) were government employees. (Table 3)

Table 3: Socio-demographic characteristics of older adult population aged 50 years and above of
Addis Ababa Ethiopia 2025.

Characteristics Frequency (N) Percent (%)
Sex

Male 371 58.4
Female h64 41.6
Marital Status

Married 551 86.8
Divorced 44 6.9
Widowed 37 58
Single 3 5
Religion

Orthodox 320 50.4
Protestant 148 h3 3
Muslim 140 22.0
Catholic 17 b 7
Others 10 16
Educational Status
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College and above 188 29.6
Primary school(gradel-8) 171 6.9
able to read and write 148 23.3
unable to read and write 77 12.1
Secondary school (grade 9-12) 51 R0
Occupation
Merchant 139 21.9
Retired 136 21.4
Government employ 122 19.2
Housewife 95 15.0
Other 93 14.6
Daily labor 50 7.9
Age Classification
50-65 392 61.7
>=65 043 38.3
5.2. Health related Conditions and behavioral characteristics

From a total of 635 respondents, 522 (82.2%) have no history of any illness or disease in the

past three months, and 479 (75.4%) of them have no confirmed history of chronic disease.

Regarding behavioral factors, while 33 (5.5%) were current smokers, 129 (20.3%) were

current alcohol consumers. (Table 4)

Table 4: Health related Conditions and behavioral characteristics of older adult population aged 50
years and above of Addis Ababa Ethiopia 2025.

Characteristics Frequency (N) Percent (%)
Chronic diseases

No 479 75.4
Yes 156 24.6
Smoking Cigarette

No 452 71.2
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Former 148 23.3

Current 35 5.5

Consuming Alcohol

No 336 52.9

Former 170 26.8

Current 129 20.3

Insomnia (sleep difficulty)

Yes 535 84.3

No 100 15.7

Ever Ill in Past Three (3) Months

No 522 82.2

Yes 113 17.8

Decline Food Intake due to illness

Not ever ill in past 3 months 522 82.2

No 24 3.8

Yes 89 14.0
5.3. Dietary Diversity

Regarding dietary diversity, while 76.7%(n=487) of the participants were classified with a

high dietary diversity score, 20.2%(n=128) were classified with a medium dietary diversity

score, and 3.1%(n=20) were classified with a poor dietary diversity score. (Figure 3 and

Table 5)

Table 5: Frequency and percentage of dietary diversity score among older adult population aged 50
years and above of Addis Ababa Ethiopia 2025.

Category Frequency (n) Percentage (%)
High 487 76.7

Medium 128 20.2

Poor 20 3.1

Total 635 100

Figure 3: Frequency of dietary diversity among older adult population aged 50 years and above of

Addis Ababa Ethiopia 2025.
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54. Food Groups

While Cereal food groups were consumed highly by 99.1% of respondents milk and milk
product and eggs were consumed by only by 56.4% and 55% of the respondents. (Table 6)

Table 6: Percentage of food group consumption among older adult population aged 50 years
and above of Addis Ababa Ethiopia 2025.

food groups Response Frequency Percentage
Cereals No 6 0.9
Yes 629 99.1
Vitamin A rich fruits and | No 82 12.9
vegetables Yes 553 971
White roots and tubers No 176 27.7
Yes 459 72.3
Dark green leafy vegetables | No 213 335
(DOLYY Yes 422 66.5
Other vegetables and fruits | No 158 24.9
Yes 477 75.1
Organ and flesh foods No 57.5 42.5
Yes 365 57.5
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Eggs No 286 45.0
Yes 349 55.0
Legumes,nuts and seeds No 72.8 272
Yes 462 72.8
Milk and milk products No 277 43.6
Yes 358 56.4
Oils and fats No 150 23.6
Yes 485 76.4
Sweets No 238 37.5
Yes 397 62.5
Spices,condiments,beverages | No 218 34.3
Yes 417 65.7
Time to have meal Irregular 181 28.5
Regular 454 71.5
Meal frequency <3 68 9.8
>=3 573 90.2
5.5. Household food insecurity assess scale

Regarding household food insecurity (HFIAS), while 72.6% of the participants were
classified as food secure, 18.1% were classified as mildly food insecure, 5.5% were
moderately food insecure, and 3.8% were classified as severely food insecure. (Figure 4)

Figure 4:Frequency and percentage household food insecurity of older adult population aged 50
years and above of Addis Ababa Ethiopia 2025.
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5.6. Physical Activity Level

According to this study, only 19%(n=120) of older adult populations have a physical activity
level (PAL) of 1.4 or higher, while 81%(n=515) have a PAL of less than 1.4. The average
PAL observed was 0.71, with a standard deviation of 0.8. (Figure 5)

Figure 5: Percentage of physical activity level of older adult population aged 50 years and above of
Addis Ababa Ethiopia 2025.
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5.7. Chronic Energy Deficiency

Study revealed that prevalence of CED in older adult population was 10.1%(CI:7.9%-12.6%).
While 6% of them were mild CED, 2% of them were moderate and 2% were severe CED.
(Figure 6)

Figure 6. Prevalence and classification of CED among older adult population aged 50 years and
above of Addis Ababa Ethiopia 2025.
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5.8. Misclassification Percentage

Chronic energy deficiency was classified by body mass index alone and body mass index
along with physical activity level. According to this study it was able to understand from 635
older adult population 10 individuals with percentage of 1.4% were misclassified.
Accordingly, 1% of the population were misclassified as chronic energy deficient while they
were not and 0.1% and 0.7% of mild chronic energy deficiency and moderate chronic energy
deficient were misclassified. (Table 7)

Table 7: CED misclassification percentage among older adult population aged 50 years and above of
Addis Ababa Ethiopia 2025.

Outcome CED Classification (BMI only) | CED Classification (BMI and PAL)
Frequency | Percent Frequency Percent

Non-CED 566 89.1 571 89.9

Mild CED 42 0.6 41 6.5

Moderate CED 15 24 11 1.7

Severe CED 12 1.9 12 1.9

Total 635 100.0 635 100.0

5.9. Predictors of Chronic Energy Deficiency

To identify the association between the CED and predictive variables, bivariate logistic
regression analysis was first done for all independent variables. Hosmer-Lemeshow's
goodness of fit (p = 0.515) and the multicollinearity (VIF = 1.0-1.2) were tested, and the

model was adequately fit with no multicollinearity among the variables.

In the study, older adults between 50 and 65 age, infrequent meals and irregular meal times,
history of insomnia, low dietary diversity, and household food insecurity were determinants
of Chronic Energy Deficiency (CED) with varying degrees of strength. Participants aged
between 50 and 65 had 3.9 times [AOR=3.9,95% CI:(1.6,9.3)], more likely CED than aged
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above 65. Participants with infrequent meals which is defined less than three times per day
had 3.9 times [AOR=3.9,95% CI: (1.7,8.8)], the odds of CED compared to those with
frequent meals equal to above three meals per day. Respondents with irregular meal patterns
defined as eating breakfast, lunch, and dinner at inconsistent times had 2.4 times
[AOR=2.4,95% CI:(1.3,4.6)], the odds of CED compared to respondents with regular meal

patterns.

Individuals with low to medium dietary variety are significantly more likely to experience
chronic energy deficiency (CED) compared to those with a high variety in their diets.
Accordingly, the odds of CED for those with low dietary diversity and medium dietary
diversity are 2.8 times [AOR=2.8, 95% CI:(1.5,5.3)], higher than individuals enjoying a
diverse diet. In this community, people living in households facing varying levels of food
insecurity also show increased odds of experiencing CED. Those from food insecured
households have odds of 6.2 [AOR=6.2,95% CI:(3.2,12.2)], times more than individuals from

food-secure households.

Additionally, the study found that individuals who suffer from insomnia are at a higher risk
for CED than those who do not share these conditions. Specifically, respondents with a
history of insomnia are 3.1 times [AOR=3.1,95% CI:(1.5,6.6)] more likely to experience
CED compared to those without insomnia. (Table 8)
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Table 8: Bivariable and Multivariable logistic regression analysis of CED among older adult

population aged 50 years and above of Addis Ababa Ethiopia and it’s predictors of 2025.

Variables | Category CED COR (95%) AOR (95%) P-Value
No Yes

Sex Male 320 51 3.1(1.6-5.8) 1.8(0.9-3.8) 0.114
Female 251 13 1 1

Age 50-65 336 56 4.9(2.3-10.5) 3.9(1.6-9.3) 0.002*
>65 235 8 1 1

Insomnia | Yes 78 22 3.3(1.9-5.8) 3.1(1.5-6.6) 0.003*
No 493 42 1 1

Smoking Current/Former 152 31 2.6(1.5-4.4) 1.6(0.8-3.2) 0.18

Cigarette | No 419 33 1 1

Meal <3 42 20 5.7(3.1-10.6) 3.9(1.7-8.8) 0.001%**

Frequency | >=3 529 44 1 1

Meal Irregular 146 35 3.5(2.1-6.0) 2.4(1.3-4.6) 0.006*

Pattern Regular 425 29 1 1

DDS Poor 110 38 6.1(3.6-10.5) 2.8(1.5-5.3) 0.001*
Good 461 26 1 1

HFIAS Food-Insecured 129 45 8.1(4.5-14.4) 6.2(3.2-12.2) 0.001%**
Food -Secured 442 19 1 1

Confidence Interval(CI) of 95% and * Indicate predictors significantly associated with

CED,**P<0.001, COR: Crude odds ratio, AOR: Adjusted odds ratio
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6. Discussion

_The study identified chronic energy deficiency (CED) in adults over fifty (50) years and
associated predictors. A prevalence of 10.1% was observed, classified by the World Health
Organization (WHO) as a medium-level public health concern (30), signaling suboptimal
health conditions. This prevalence is lower than the 26.6% reported in a prior study in the
same region (40). Methodological variations including sample size, age stratification, study
tools, and data collection timelines may explain this discrepancy. Additionally, this finding is
also lower than results from a study conducted in the Amhara region focusing on individuals
aged over 65 years (42). Furthermore, it is less than findings from various studies conducted
in other regions of Ethiopia.(41-50) Differences in geographical location, difference in
cultural foods commonly eaten, economic development difference between the areas,

community awareness on food diversity may contribute to these discrepancies.

Prevalence is less than India (36—44.8%) (32-35) but more than England (3%) (36). This may
be due to socioeconomic status and food cultural differences that dictate food consumption
patterns as culture of feeding at a particular time regularly/irregularly, diet diversity with
most prevalent food groups across countries, food insecurity issues, meal timing, and

different feeding regimens across countries.

There were several factors that were associated with this condition in this group's population
with different levels of strength. The results of this research show that the probability of
Chronic Energy Deficiency (CED) was notably higher in the age group of 50-65 years
compared to individuals over 65 years. The outcome is supported by the study that claims the
elderly over 51 might have a higher incidence of causes of CED, i.e., changes in lifestyle,
metabolic changes, or health disorders felt more sharply at this stage of transition from youth.
It should be kept in mind that even though older people beyond 65 years will have their own
unique set of issues, what the evidence indicates is that the older age segment previously
could especially be vulnerable to energy deficits. This is possibly due to overlap of

physiological shift and social determinants within the group.(35)

Individuals with irregular eating habits were chronically more energy deficient than
individuals with regular meal patterns. This has been attributed to the physiological as well as
the psychological consequences of irregular eating habits. Irregular meal times have been
found to undermine the caloric intake, since the individual would skip meals or consume less

food during the day, resulting in an unfavorable energy balance in the long term. Besides,
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biased dietary habits can disrupt metabolic processes like insulin sensitivity and hunger
regulation, which tend to enhance chronic energy deficit. Studies demonstrate that individuals
maintaining normal meal schedules exhibit better nutritional status and maintain healthier
body weight compared to their counterparts consuming irregular meals. These findings
highlight the importance of improving habitual eating as a way to improve overall energy

balance and nutritional status.(49)

The findings of the study indicate that there is a high correlation between meal frequency and
the prevalence of Chronic Energy Deficiency among the respondents. Specifically,
respondents who indicated that they took meals three times or less a day had higher odds of
CED compared to respondents whose meal frequency was three times or above. This means
that reduced meal frequency may be associated with inadequate energy consumption, which
is one of the most significant parameters in maintaining nutrition health. The findings
indicate that one probable intervention against CED risk may be increasing meal frequency,
thereby increases the importance of frequent and sufficient food consumption in achieving
overall well-being. These results are in keeping with the literature emphasizing meal
frequency as a part of nutritional status and emphasizing a public health program intervention

to facilitate more frequent intake among high-risk populations.(41.44)

Dietary diversity was positively related with chronic energy deficiency, where individuals
with low and medium dietary diversity scores were found more likely to experience CED
compared to individuals with high dietary diversity scores. The relationship shows the
importance of a diverse diet in the prevention of undernutrition, as established by a
systematic review conducted in Ethiopia to explore undernutrition among older adults. The
findings from this Ethiopian study confirm the hypothesis that greater dietary diversity is
linked to better nutritional status, such that the more varied the foods eaten, the lower the risk

of energy and primary nutrient deficiency.(50)

Household food insecurity (HFI) has been identified as a key contributor to Chronic Energy
Deficiency. From the studies, individuals who live in food-insecure households are more
likely to develop CED compared to individuals who live in food-secure households. This link
suggests that the lack of repeated access to abundant and nutritious food can lead to
inefficient energy consumption, which is a primary cause of CED. Furthermore, studies have
time and again established HFI as a predictor for CED across different populations. The
mechanisms for this association can vary from an unsatisfactory level of finances,

unavailability of healthy foods, and stress related to food insecurity. These would be equated
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to unhealthy eating and an unsatisfactory caloric burden, adding on to the risk of developing
CED. Reduction of household food insecurity is, therefore, relevant not just for improving

nutritional status but also for overall health outcomes in affected populations.(41)

Chronic Energy Deficiency has been found to be linked with insomnia, in that individuals
with insomnia possess higher rates of chronic energy deficiency compared to individuals
without insomnia. This indicates the effect of poor sleep on nutritional and overall health
conditions. A comparative cross-sectional study conducted in the Metu district also validates

this relationship, in that insomnia is found to be central to poor nutrition in older adults.(53)

Among 635 participants, 1.6% (n=10) were misclassified when using BMI alone versus BMI
plus physical activity level (PAL). Specifically, 1% of the populations were misclassified as
chronic energy deficient when they were not, while 0.1% and 0.7% were misclassified as
having mild and moderate chronic energy deficiency, respectively. These findings are similar
to those from a study examining how the failure to consider physical activity leads to
misclassification of chronic energy deficiency, which reported a misclassification rate of 5%.
The conclusion drawn is that considering physical activity level (PAL) does not significantly

affect the classification of chronic energy deficiency.(79)

Limitation of the study

While cross-sectional studies may provide valuable information in terms of association
between outcomes and predictors at one point in time, they cannot determine directionality or
causality of such associations. That is, while the study can show correlations between some
of the predictors and the outcomes concerned, it cannot definitely know if predictors lead to
the outcomes seen or if other underlying influences are at play.

7. Conclusion and Recommendations

7.1.  Conclusion

Our study found that 10.1% of older adults aged 50 and above in Addis Ababa are affected by
Chronic Energy Deficiency (CED), making it a moderate public health concern. The research
revealed that several factors contribute to this issue, including limited dietary diversity, being
between the ages of 50 and 65, experiencing food insecurity at home, eating fewer than three
meals a day, and having irregular meal times were also found to be at higher risk. These
findings emphasize the need to address both dietary habits and broader socioeconomic

challenges to improve the nutrition and overall well-being of older adults in the community.
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7.2. Recommedations

Government and policy makers: To reduce the impact of CED, it is essential to promote
better dietary diversity by ensuring older adults have access to a wide range of nutrient-rich
foods especially of animal sources as their consumption are low as indicated in this study and
action against household food insecurity. This involves creating conditions of labor that are
sustainable, having a better income at lower energy cost, daily labor old people were
promoted, and government actions against inflation. Community awareness is equally critical
as their attendants and elderly individuals must be taught the advantages of balanced nutrition
and consistency in meal times. Moreover, encouraging older adults to eat regular and
frequent meals can significantly improve their nutritional intake, helping to lower the risk of

CED and enhance their overall health and well-being.

Non-governmental organizations: In the struggle to mitigate CED, special support must be
given to the most susceptible groups, and among them are men, 50 to 65 years adult men, and
those facing economic hardships. Tackling food insecurity through stronger social protection
programs, such as food assistance, livelihood support and community engagement is also

vital.

Researcher and Acadamician: Future research, particularly longitudinal research to
establish causal associations and long-term nutrition patterns, to enable evidence-based
policy development and sustainable interventions and also to more accurately establish CED
causes and track nutritional trends longitudinally, so that policies and interventions are not

merely evidence-based but also sustainable.
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Annex [: Informed Consent Form (English version)

Addis Ababa University, School of public health

Subject Information Sheet

Hello, my name is I am here on behalf of Obsa
Abebe, a student in Addis Ababa University School of public health nutrition and dietetics
track. He is conducting a research on “Chronic energy deficiency and its contributing factors
among population of aged 50 and above in Addis Ababa, Ethiopia”. He has received
permission from Addis Ababa university school of public health.

You are selected by systematic sampling technique to participate in this study because you
are currently living in the selected woredas on the research conducting period. Your
participation on this study will only be on based on your willingness. You have the right to
choose not to take part in this study. If you choose to take part, you have the right to stop at
any time. If you are willing to participate or refuse or decide to withdraw later, you will not
be subjected to any ill-treatment.

If you agree to participate in the study, your weight, height and mid upper arm circumference
will be measured. You will also be interviewed about sociodemographic status, health
condition, wealth status, household food insecurity status and global physical activity
questionnaire (GPAQ). You can stop at any time if you don’t feel comfortable during an
interview and measurement process. The measurement and filling the questionnaire will take
about 30 minutes.

This study will help in designing a policy for Addis Ababa and Ethiopia community in term
of nutritional management. The information that you provide will be kept confidential by
using only code numbers and locking the data. Your name will not be written on the
questionnaire. No one will have access to the non-coded data except the principal investigator
and the data will not be used for purposes other than the study. Your willingness and active
participation is very important for the success of this study.

Informed Consent Form

Based on the understanding of the above information, are you willing to participate in this

study?
A) Yes
B) No

If yes, I will continue and

If no, I will skip to next participant after writing the reasons of refusal
Respondent Signature Date

Data collector Nam Signature

Questionnaires ID number

Name of sub-city Woreda Date
Complete
Incomplete
Refused
Checked by Supervisor: Name Signature

For further explanation, use the Investigator’s Address;
Name: Obsa Abebe

Email: obsimanabebe34@gmail.com

Phone No: +251 946838622
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Annex II: English version questionnaire

1. _Socio demographic and economic factors

S.no. | Questions Response skip
101 What is your sex? 1. Male 2.Female
102 What is your age? (in years)
103 | What is your religion? 1. Orthodox
2. Muslim
3. Protestant
4. Catholic
5. Others (specify
104 | What is your marital status? 1. Single
2. Married
3. Divorced
4. Windowed
105 What is your educational status? 1. Unable to read and write
2. Able to read and write
3. Primary school(grade1-8)
4. Secondary school (grade 9-12)
5. College and above
106 What is your occupation ? 1. Merchant
2. Government employ
3. Daily labor
4. Retired
5. Housewife
6. Other (specify
107 What is total expected household
salary/month?
108 With whom you are living? 1. With family
2. Lives alone
3. Other (specify
109 What is your house hold family size?
2. Health condition and behavioral related
201 Have You ever ill for the last 3 months? 1.Yes If “No” to 203
2.No
202 | If Q201 yes could you tell me?
203 Do you have history of any chronic diseases? [1.Yes If“No” to
2.No 205
204 If Q202 yes, which one of the following 1.Hypertension
(multiple answers are possible) 2.Diabetes Mellitus
3.TB
4. HIV/ADIS
5. Other (specify )
205 Do you have history of insomnia? 1.Yes
2.No
206 | Have you hospitalized last Year? 1.Yes
2.No
207 Do you smoke cigarette? 1.No
2.Former
3.Current
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208 Do you consume alcohol? 1.No
2.Former
3.Current
3. Feeding practices and Dietary information
3a. Feeding Practice
301 Have you decline food intake because of 1.Yes
illness? 2.No
302 What was your meal frequency practice in times
the previous 24 hours?
303 With whom you are feeding? 1.Always alone

2.Sometimes alone

3.Always with family Members

4.Sometimes with family members

304 What is your pattern of time to have meal?  [I.Regular (at the time of breakfast,

lunch, snack and dinner)

2.Irregular (any time she/he eat when
they get food)

3b. Dietary Information
First ask if yesterday was a special day, like a celebration or feast day or a fast day where anyone in the
household ate special foods or more or less than usual or did not eat because they were fasting.
If yesterday was not a special day, then ask the respondent about the types of foods that they or anyone else
in their household ate yesterday during the day and at night. If yesterday was a special day, then ask the
respondent to describe the foods (meals and snacks) consumed the day before yesterday (or the last normal
day up to 7 days) during the day and night, whether at home or outside the home.

Food group Items Yes=1
No=0

1 Cereals Teff, Wheat, Barley, Maize, Rice,
corn/maize, sorghum, millet or any
other grains or foods made from
these (e.g. bread, porridge or other
grain products)

2 Vitamin A rich Carrots, sweet potatoes, orange,
vegetables and fruits avocado, mangoes, papaya, lemon.

3 White roots and Tubers white potatoes, yams

4 Dark green leafy vegetables; Spinach, avocado, endive, Swiss
chard, salad, pepper

5 Other vegetables, Fruits Tomato, Onion, garlic, banana, other
wild fruits, juice

6 Organ and flesh liver, kidney, other organ meats or
blood-based foods

7 Eggs Raw eggs, roasted eggs

8 Legumes, nuts and seeds beans, peas, lentils, nuts, seeds or
foods made from these

9 Milk and milk Products milk, cheese, yogurt or other milk
products

10 Oils and fats oil, fats or butter added to food or
used for cooking

11 Sweet sugar, honey, sweetened soda or

sugary foods such as chocolates,
candies, cookies and cakes

12 Spices, condiments, beverages Spices (black pepper, salt),
condiments (soy sauce, coffee, tea,
alcoholic beverages, chilies, local
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beers

4. Wealth status questions

Section 2: wealth index for urban

Number Question Response
401 Who is the owner of the house? 1. Me
2. Rental
3. Kebele
4. Other(specify )
402 What is the main material of the 1. Corrugated sheet
roof in your house? 2. Plastic sheet
3. Other(specify )
403 What is the main material of the 1. Soil/sand
dwelling floor in your house? 2. Wood
3. Ceramic tiles
4. Cement
5. Stone
6. Other(specify )
404 What is the main material of the 1. Soil/sand
exterior wall in your house? 2. Bricks
3. Cement blocks
4. Stone
5. Wood
6. Other(specify )
405 How many rooms are available in
this house?
406 How many rooms in this house are
used for sleeping?
407 What is the main source of drinking 1. Public tap stand
water for member of your 2. Piped to neighbor
household? 3. Piped to yard/plot
4. Piped to dwelling
5. Bottle water
6. Other(specify )
408 Do you have a separate kitchen? 1. Yes
2. No
409 What type of toilet facility does this 1. Water flush latrine
household use? 2. Ventilated improved pit latrine
3. Pitlatrine
4. No latrine
5. Other(specify )
410 Dose the household have electric 1. Yes
power? 2. No
411 What type of fuel dose your 1. Electricity
households mainly use for 2. Wood
cooking? 3. Charcoal
4. Biogas
5. Other(specify )
412 Does your household have the 1. Fixed phone
following materials? 2. Refrigerator
3. Television
4. Electric mitad
5. Modern bed
413 Does any member of the household 1. Bicycle
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have the following resource? 2. Bajaj
3. Motor cycle
4. Car
414 Does any member of the household 1. No
have mobile phone? 2. Smart phone
3. Not smart phone
415 What is the main source of income 1. Monthly salary
for the household? 2. Trade
3. Support
4. Other(specify )
416 Does any member of this house 1. Yes
hold have a bank or microfinance 2. No
saving account?
5. Household Food Insecurity Access Scale (HFIAS) for Measurement of Food
Access
No. Question Response Options
501. In the past four weeks, did you 0=No (skip to Q502)
worry that your household would 1=Yes
not have enough food?

501.a How often did this happen? 1 = Rarely (once or twice in the past four weeks)
2 = Sometimes (three to ten times in the past four
weeks
3 = Often (more than ten times in the past four
weeks)

502. In the past four weeks, were you or | 0=1No (skip to Q503) 1=Yes

any household member not able to
eat the kinds of foods you preferred
because of a lack of resources?

502.a How often did this happen? 1 = Rarely (once or twice in the past four weeks)
2 = Sometimes (three to ten times in the past four
weeks
3 = Often (more than ten times in the past four
weeks)

503. In the past four weeks, did you or 0= No (skip to Q504)

any household member have to eat a
limited variety of foods dueto alack | 1 = Yes
of resources?

503.a How often did this happen? 1 = Rarely (once or twice in the past four weeks)
2 = Sometimes (three to ten times in the past four
weeks
3 = Often (more than ten times in the past four
weeks)

504. In the past four weeks, did you or 0= No (skip to Q505)

any household member have to eat
some foods that you really did not 1=Yes
want to eat because of a lack of
resources to obtain other types of
food?
504.a How often did this happen? 1 = Rarely (once or twice in the past four weeks)

2 = Sometimes (three to ten times in the past four
weeks
3 = Often (more than ten times in the past four
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weeks)

505. In the past four weeks, did you or 0 =No (skip to Q506) 1=Yes
any household member have to eat a
smaller meal than you felt you
needed because there was not
enough food?

505.a How often did this happen? 1 = Rarely (once or twice in the past four weeks)
2 = Sometimes (three to ten times in the past four
weeks
3 = Often (more than ten times in the past four
weeks)

506. In the past four weeks, did you or 0=No (skip to Q507) 1=Yes

any other household member have
to eat fewer meals in a day because
there was not enough food?

506.a How often did this happen? 1 = Rarely (once or twice in the past four weeks)
2 = Sometimes (three to ten times in the past four
weeks
3 = Often (more than ten times in the past four
weeks)

507. In the past four weeks, was there 0 =No (skip to Q508) 1=Yes

ever no food to eat of any kind in
your household because of lack of
resources to get food?

507.a How often did this happen? 1 = Rarely (once or twice in the past four weeks)
2 = Sometimes (three to ten times in the past four
weeks
3 = Often (more than ten times in the past four
weeks)

508. In the past four weeks, did you or 0=No (skip to Q509)

any household member go to sleep 1=Yes
at night hungry because there was
not enough food?

508.a How often did this happen? 1 = Rarely (once or twice in the past four weeks)
2 = Sometimes (three to ten times in the past four
weeks
3 = Often (more than ten times in the past four
weeks)

509. In the past four weeks, did you or 0=No (skip to Q601)

any household member go a whole 1=Yes
day and night without eating

anything because there was not

enough food?

509.a How often did this happen? 1 = Rarely (once or twice in the past four weeks)
2 = Sometimes (three to ten times in the past four
weeks
3 = Often (more than ten times in the past four
weeks)

6. Anthropometric measurement
S. No Anthropometric body measurements Measurements
I |2nd | Average
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601 Weight of the participant in kilo gram (kg) [ 1ke |[__lkg [ lkg

602 Height of the participant in centimeter (cm) [ Jem |[___]cm [ Jem

603 Mid upper arm circumference in (cm) [ Jom |[___Jem [ Jom

604 Waist circumference in (cm) [ Jem |[___]cm [ Jcem
For only individuals with difficulty in height measurement

605 Demi-Span in (cm) [ Jem |[___]cm [ Jcem

606 Knee height in (cm) [ Jem |[___]cm [ Jcem

7. Physical Activity Level Assessment by Global Physical Activity Questionnaire (GPAQ)

Physical Activity

Next I am going to ask you about the time you spend doing different types of physical activity in a typical
week. Please answer these questions even if you do not consider yourself to be a physically active person.

Think first about the time you spend doing work. Think of work as the things that you have to do such as
paid or unpaid work, study/training, household chores, seeking employment. In answering the following
questions 'vigorous-intensity activities' are activities that require hard physical effort and cause large
increases in breathing or heart rate, 'moderate-intensity activities' are activities that require moderate

physical effort and cause small increases in breathing or heart rate.

Questions | Response | Code
Activity at work
1 Does your work involve vigorous-intensity activity that causes large | 1.Yes P1
increases in breathing or heart rate like [carrying or lifting heavy 2.No,
loads, digging or construction work] for at least 10 minutes If ”"No”
continuously? skip to P4
2 In a typical week, on how many days do you do vigorous-intensity ___day/s P
activities as part of your work?
3 How much time do you spend doing vigorous-intensity activities at ___Hr/s P3
work on a typical day? ___Minutes | (a-b)
4 Does your work involve moderate-intensity activity that causes small | 1.Yes P4
increases in breathing or heart rate such as brisk walking [or carrying | 2.No,
light loads] for at least 10 minutes continuously? If ”No”
skip to P7
5 In a typical week, on how many days do you do moderate-intensity ___day/s P5
activities as part of your work?
6 How much time do you spend doing moderate-intensity activitiesat | Hr/s P6
work on a typical day? _____Minute | (a-b)
s

Travel to an

d from places

The next questions exclude the physical activities at work that you have already mentioned. Now I would
like to ask you about the usual way you travel to and from places. For example to work, for shopping, to
market, to place of worship.

7 Do you walk or use a bicycle (pedal cycle) for at least 10 minutes 1.Yes
continuously to get to and from places? 2.No, P7
If ”No”
skip to P10
8 In a typical week, on how many days do you walk or bicycle for at ___day/s
: ) P8
least 10 minutes continuously to get to and from places?
9 How much time do you spend walking or bicycling for travel on a ___Hr/s P9
typical day? ___Minutes | (a-b)
Recreational activities
The next questions exclude the work and transport activities that you have already mentioned.
10 Do you do any vigorous-intensity sports, fitness or recreational 1.Yes P10
(leisure) activities that cause large increases in breathing or heart rate | 2.No,
like [running or football,] for at least 10 minutes continuously? If ”No”
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skip to P13
11 In a typical week, on how many days do you do vigorous-intensity ___day/s P11
sports, fitness or recreational (leisure) activities?
12 How much time do you spend doing vigorous-intensity sports, fitness | Hr/s P12
or recreational activities on a typical day? ___Minutes | (a-b)
13 Do you do any moderate-intensity sports, fitness or recreational 1.Yes P13
(leisure) activities that causes a small increase in breathing or heart 2.No,
rate such as brisk walking, (cycling, swimming, volleyball) for at least | If "No”
10 minutes continuously? skip to P16
14 In a typical week, on how many days do you do moderate-intensity ___day/s P14
sports, fitness or recreational (leisure) activities?
15 How much time do you spend doing moderate-intensity sports, ___Hr/s P15
fitness or recreational (leisure) activities on a typical day? ____Minutes | (a-b)
Sedentary behavior

The following question is about sitting or reclining at work, at home, getting to and from places, or with
friends including time spent [sitting at a desk, sitting with friends, travelling in car, bus, train, reading,
playing cards or watching television], but do not include time spent sleeping.

16

How much time do you usually spend sitting or reclining on a typical
day?

___Hr/s
___Minutes

P16
(a-b)

Annex III: Informed Consent Form (Ambharic version)
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Annex IV: Amharic version questionnaire
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