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Abstract

Background: Large proportions of patients in the hospital are malnourished. Around 30% to
50% of patients show the risk of malnutrition at admission and many of these patients experience
further nutritional decline during a hospital stay. Malnutrition among hospitalized patients has
strong clinical effects that are reflected by an increased risk of medical complications, increased
length of stay and poor quality of life among adult patients.

Objective: To examine the patterns of nutritional status over time in adult patients and its
association with the occurrence of complication and length of stay in hospital in Mizan-Tepi
University Teaching Hospital Southwest, Ethiopia 2020.

Methods: Hospital-based prospective observational study involving 258 medical, surgical, and
gynecologic wards admitted adult patients, aged from 18-64 years was conducted in Mizan-Tepi
University teaching hospital from March 1, 2020 — May 30, 2020. Patient’s nutritional status was
assessed within 24 h using the Subjective Global Assessment (SGA) at admission and before
discharge. Chi-square and student t-test was used to identify the statistical difference between
groups of nutrition change category and outcome variables. Logistic regression models were
used to identify the predictors of decline nutritional status. Statistical significance of 0.05 was
used in all hypothesis tests.

Results: On admission, a total of 258 patients were included, of these 166 patients had stayed
greater than five days in the hospital and measured both subjective global assessment (SGA) at
admission and discharge. The majority of participants were (66.9%) female. the median age was
45. The median length of stay in the study population was 10 days (8, 12). Around 75% were
malnourished at admission (SGA B/C) and 61% were malnourished at discharge. Overall 31%
(n=52) improved, and 19% (n=31) declined nutritionally from admission to discharge. Odds of
occurrence of complications were significantly greater (OR=2.274, 95%CI, 1.052, 4.915) longer
length of stay (12 days) for declined in nutritionally as compared and well-nourished patients.
Conclusions: In our study, 19% of patients declined their nutritional status during
hospitalization. Indicating a need to monitor nutritional status before discharge and
implementation of appropriate nutrition interventions to improve patients’ clinical outcomes is
mandatory in a clinical setting.

Keywords: Adult: Nutritional status: Hospital malnutrition
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1. Introduction

1.1. Background

Hospital malnutrition in a hospitalized patient is common problem, worldwide, has impacts on
clinical outcome (1-3). Malnutrition in hospitals were first identified before 1970s by Charles
Butterworth; defining malnutrition is often being overlooked, undiagnosed, and undertreated
there causing by adverse clinical effect(4) There is no a universally accepted definition for
hospital malnutrition. Soeters et al define malnutrition has been described as any form of a
nutrient imbalance, including under- and over-nutrition: over nutrition (intakes in excess of
dietary requirements) and under nutrition (intakes less than dietary requirements) which resulting
adverse effects on body composition and associated clinical outcomes among hospitalized

patients(5). In this study the term hospital malnutrition is described as under nutrition.

Malnutrition in admitted patients is usually related to under nutrition due to reduced intake and
increased metabolic rate disease. Malnutrition as clinical under nutrition alters nutritional state
by an illness, the complications associated with illness or the treatment procedures during
hospital stay. Combination of these factors lead to changes in tissue shape, and composition of

the body which have been associated poor clinical outcomes during hospitalization(6)

A worldwide prevalence of hospital malnutrition was reported between 30% to 50% at admission
(7, 8). In hospital under nutrition has been related to increased risk of complications and a
prolonged hospital stay during hospitalization, and contributes 20-59% declines the nutritional
status of patients by the time of discharge (1, 3, 9-12). A reason for declining of patients

nutritional status in hospital are pointed either personal or organizational factors(13).

The primary objective our study is to investigate the change of nutritional state during
hospitalization and its clinical outcome. Evaluating the changes either improve or decline of
nutritional status during the hospital stay provides an opportunity for patients’ nutritional state,
which is likely to influence clinical outcome and functional progress in hospital. A clear
understanding of the change in nutritional status in hospital admission will assist health care
providers to prioritize, monitor, and intervene in successful nutrition care preventing further

declining patients nutritional status over time.



1.2. Statement of the Problem

Large proportions of patients in the hospital are malnourished. An estimated forty percent of the
patients were malnourished on admission, and that 75% of patients who remained in the hospital
for more than one week, lost further weight during in-hospital stay(14).

More than few studies are reported on changes of the nutritional status in hospital stay in
developed countries. Two studies were report, that 20% of patients declined their nutritional
status admitted during a hospital stay(15), and in another study a declining in nutritional status
has been occurred 25% during hospitalization(16).

One-third of admitted patients are estimated to be malnourished in developing countries(4), of
these two-thirds patients will have a significant decline in their nutritional status within the
hospital stay of admission(17). On African, Hospital Malnutrition majority of findings report on
malnutrition prevalence at admission. The highest prevalence rate 72.8% reported in South
Africa(18). The lowest prevalence rate was reported among the Ghanaians population 13.4 % at
the outpatient department (19).

In Ethiopia's 2014 report, Hospital malnutrition prevalence among adult patients was 55.6%
(20). However, this study was mainly focused on their nutritional status at admission. There is a
paucity of evidence that address change in nutritional status that occur in hospitalized patients
and how these are associated with the occurrence of complication and length of hospital stay in

general adults admitted patients of Ethiopia population.



1.3. The rationale for the Study

Nutritional decline during hospitalization is frequently observed in clinical practice and is
independently associated with longer length of stay in admission, and other poor clinical
outcomes among admitted patients(3, 12). Little evidence is shown whether nutritional status
improved or declined after admission to long staying patients.

Recognition of the incidence of hospital malnutrition and the association between change in
nutritional status and its clinical outcomes on the patient is important for a successful nutrition
care program, and to prevent further nutritional status decline in hospital stay. This study,
therefore, is aimed at filling the gaps, to attempt in quantifying the magnitude of in-hospital
malnutrition, and evaluating the impacts of change in nutritional status on clinical outcomes

among adult patients.



2. Literature Review
2.1. Hospital Malnutrition

2.1.1. Prevalence of hospital malnutrition

The widespread prevalence malnutrition in adults patient were identified in the early 1974 by
Butterworth(4). Hospital malnutrition within sub-acute care settings has been reported up to 65%
globally (21).

The hospital malnutrition prevalence in adult widely reported between different countries, and
varies between 13% and 78% among acute-care patients(13). In the United Kingdom, 16-21% of
patients are at nutritional risk(22). A study in Denmark 14% of patients were at risk of
malnutrition during admission time(23). The nutritional risk in Beijing Teaching Hospitals was
estimated of 27.3%.

In sub-Saharan Africa, there is limited evidence on a report of prevalence and risk of hospital
malnutrition. A high prevalence of malnutrition risk was reported in South Africa(24). The
lowest rate of malnutrition was reported in Ghana(18).

In Ethiopia, the prevalence of hospital malnutrition was 55.6%(20)

Several studies reported under nutrition and nutritional risk as common problems of medical and
surgical patients(25, 26). Malnutrition is frequently under-diagnosed and untreated thereby
causing various clinical outcomes in hospital stay(27). About 70% of hospitalized patients were
undiagnosed during admission time (27), and 80% of malnourished patients are discharged
without receiving any nutrition care in hospitals (27, 28). However, there is significant variability
in the reported prevalence of hospital malnutrition due to differences in patient populations,
geographic location, types of hospital and admission ward, the method used for measurement
nutritional status, patient characteristics, incidence of other comorbidities in existing disease and
main diagnosis.

2.1.2. Factors Contributing to Hospital Malnutrition

In hospital nutritional depletion is usually caused by the joint action of an underlying disease,
and dietary deficiency. Theoretically malnutrition amongst adult patient occurs because of

inadequate dietary intake, increased protein and energy requirements, impaired nutrient



absorption, altered transport, and/or altered utilization of available nutrients to the body(29).
Traditionally, the main cause of malnutrition was famine, starvation, natural disasters and
environmental issues such as drought and global warming, which impact agriculture and food
supply in developing countries, facing the population to high levels of poverty and food
insecurity(30).

Malnutrition in hospitals may include due to medical factors, socioeconomic status, and poor
awareness by health care practitioners of the importance of nutrition or adverse outcomes during
hospitalization. Some of the medical factors contribute to malnutrition in hospital are
inflammatory processes, increased requirements, poor appetite, and poor absorption of nutrients
were identified(31). The socioeconomic factors include poor income, lack of family support and
isolation are risk factors for the development of malnutrition during in hospital stay(32).
Pennington & McWhirter were identified that unrecognized on the part of patients as well as
health care practitioners is common, including poor recognition of malnutrition and monitoring
of nutritional status during admission are early sign of malnutrition(14, 33). Factors arising from
hospitalization include hospital-acquired infection, side effects of drugs, depression, inadequate
feeding assistance for the patients and keeping patients nil per os (NPO) status for further
medical procedure and ignorance of importance of nutrition(13).

Generally, Kubrak and Jensen summarize factors contribute to malnutrition into two main major
categories: Personal and Organizational. The personal factors include: age, response to treatment,
physical, psychological, social, and low income have significant nutritional implication in
hospital admission. The organizational factors include lack of nutrition screening and
documentation, inadequate training of staff, confusion regarding nutritional responsibility, and
lack of adequate nutritional intervention in the hospital are some factors for the development of

malnutrition in hospital (13).



2.1.3. Consequences of Hospital Malnutrition

Malnutrition is associated with many adverse clinical outcomes among long staying patients(3)
A poor in nutritional status impacts the patient on multiple levels: cellular, psychological, and
physical through the hospitalization. Overall, the severity of the impact is dependent on personal
and organizational factors(4)

The impact of malnutrition can lead to a further decline in the patient's condition if not
recognized and treated early. Malnutrition is associated with slower recovery and more and
severe complications during hospitalization. Insufficient food intake, illness, and inactivity lead
to a reduction in muscle mass causes deterioration in the patient's general condition and
septicemia, organ failure, and subsequent death(34). Malnourished people often have poorer
immune status, delayed wound healing, a greater risk of developing infections, lower quality of
life, and raised mortality, and these factors contribute to longer duration admission, poor
response to the medical treatment, greater use of resources, and greater healthcare costs(7, 11,
24, 31, 35-37).



2.3. Clinical Studies on Changes in Nutritional Status during Hospitalization

A prospective observational cohort study was conducted in Canadian hospitals to examine
factors associated with a nutritional decline in medical and surgical patients. Of 1022 patients
participated in the cohort study, 478 had lengths of stay >7 d, 424 patients had taken admission
and discharge SGA assessments; 51 % were malnourished at admission (SGA B or C); 37 % had
in-hospital changes in SGA; 19.6 % deteriorated (14.6 % from SGA A to B/C and 5 % from
SGA B to C); 17.4 % improved (10.6 % from SGA B to A, 6.8 % from SGA C to B/A); and 63.0
% patients were stable (34.4 % were SGA A, 21.3 % SGA B, 7.3 % SGA C). One SGA C patient
had a weight loss of >5 %, likely due to fluid loss, and was designated as stable(12).

A prospective observational study was examined to determine the association between changes
in nutritional status and clinical outcomes at St Vincent’s Hospital in Melbourne. Patients were
assessed on admission and before discharge using the Subjective Global Assessment (SGA) over
three months. Admission data collected within 72 hours of admission and discharge data were
collected on those participants who had a hospital stay of longer than 21 days and SGA
measurement on admission. Fifty four percent were malnourished on admission (SGA B/C) and
44% were malnourished on discharge. 22% improved the SGA category, 75% remained stable
and 3% deteriorated from admission to discharge(38).

A study was reported by carol Braunschweig. el in the United State to evaluate the impacts of
change in nutritional status on different clinical outcomes. 2368 patients participated who had >
7 days; of this 404 patients had complete SGA at admission and discharge. Changes in
nutritional status during hospitalization assessed using SGA, 54% of patients malnourished at
admission 31% declined in nutritional status between admission and discharge from hospital;
specifically, 38% of patients who were admitted as normally nourished and 20% of those who
were admitted as moderately malnourished experienced decline. Among those admitted as
severely malnourished, 33% continued to deteriorate nutritionally as evidenced by a more than
5% weight loss between admission and discharge. Of patients admitted to nutritionally
compromised 30% improved nutritionally while during the hospitalization course. Compared
with the reference group normally nourished at admission and discharge, patients who declined

nutritionally regardless of nutritional status at admission had significantly high hospital charge



and longer length of stay, and odds of a complication were significantly greater for patients who
declined nutritional status (3).

Mc Whiter and Pennington observed to assess the change in nutritional status that occurred from
hospital admission to discharge and to determine the incidence of in-hospital malnutrition during
their stay. 500 patients screened at admission to hospital using anthropometric assessment. 40%
(200 of the 500) patients were undernourished on admission. 112 patients reassessed on
discharge who stayed >7 days in the hospital, all of the nutritional status groups showed a greater
weight loss than weight gain and 78% of them deteriorated nutritionally during
hospitalization(14).

In a study by Detsky et al. conducted on surgical patients to examine the association between
change in nutritional status and its clinical outcome, 69% (n=139) of patients were classified as
SGA A, 21% (n=44) as SGA B and 10% (n=19) as class C. 10% of the surgical patients
experienced nutrition-related complications like death, wound healing, infection, sepsis(39).
Research conducted in the Netherlands by Naber et al among non-surgical hospitalized 330
patients assessed the nutritional status to determine the prevalence of malnutrition and its
predictive value for the incidence of complications in patients hospitalized for internal or
gastrointestinal diseases. 90 patients studied in the first 4-month period, nutritional status was
assessed at admission, and at discharge who stayed >3 days in the hospital using different
assessment scale including SGA, 45% were malnourished at admission and 51% nutritionally
deteriorated at discharge(11). Crude odds ratios for the incidence of any complication in
malnourished compared with well-nourished patients during hospitalization were 2.7 (95% CI:
1.4, 5.3) for the subjective global assessment.

A prospective observational cohort study done in South Africa revealed that using SGA Patients
aimed to examine the association between changes in nutritional status and relevant functional
outcomes that had a length of stay (LOS) longer than 21 days. 54% were malnourished on
admission (SGA B/C) and 44% were malnourished on discharge. 22% improved the SGA
category, 75% remained stable and 3% deteriorated from admission to discharge. Most patients
(64%) encountered more complications (p=0.048) among the malnourished compared to the
well-nourished(38).



2.4. ldentified factors contributing to the nutritional decline

Sex

A prospective cohort study conducted in Canada shows male sex is the only predictor for a
nutritional decline in surgical patients during hospital admission time 95% CI, P=0-005 (3). A
systematic review meta-analysis in 27 studies confirms that, globally women were 45% more
likely to be malnourished than men (OR 1.45 [95% CI: 1.27-1.66], P < 0.00001, l2= 24%)(40)

Age

A nationwide, multicenter study conducted in Spanish public hospitals revealed that age were
significant contributor for malnutrition(41). Ton HJ Naber conducted on apparently healthy
person to see the effect of age on malnutrition, high percentage of spurious malnutrition in
elderly(42).

Cancer presence

A retrospective study conducted in Australia tertiary cancer center patients receiving concurrent
chemotherapy were more likely to have 5% weight loss ( p < 0.001 ) (14) and A prospective
study of 1000 patients receiving radiotherapy treatment demonstrated weight loss of 5% was
significantly associated with malnutrition determined by subjective global assessment (OR 2.29)
(43). Another prospective observational study conducted in Canada by J. Allard the presence of
cancer during hospitalization was a predictor of nutritional decline among medical patients 95%,
Cl P=0.0009 (3).

New Infection Diagnosis during Hospitalization

A prospective cohort study revealed in the Canadian population that patients who develop new
infection diagnosis during hospitalization were significantly associated with nutritional
deterioration in medical patients (P-value = 0-0002) (3). In another prospective observational
study conducted in the United State of America (USA) patients who develop infection in hospital
were a significant risk for malnutrition(OR=3.06, 95% ClI, 1.47-6.37) (4).

Food Intake

In a prospective study in a Canadian among medical and surgical patients reduced food intake
were significant at (P-value = 0.009,0.02) for deterioration of nutritional status in hospital(12). A

study in South Africa hospitalized adult patients evaluated food intake at discharge, shows



patients consumes only 3/4 of usual intake were a risk for malnutrition (p<0.01;).
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Figure 1: A conceptual framework for factors causing of nutritional change. (Adapted
from different literature, 2019)
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3. Objective
3.1. General objective

To examine the change of nutritional status over time in adult patients and its association with its
clinical outcome during their stay in hospital in Mizan-Tepi University Teaching Hospital
Southwest, Ethiopia 2020.

3.2. Specific objectives

e To examine the change of nutritional status over time in adult patients in hospital care
between admission and discharge in MTUTH Southwest, Ethiopia from March 1, 2020 —
May 30, 2020

e To assess the association between changes in nutritional status in adult patients and the
occurrence of complication and length of stay in hospital in MTUTH Southwest, Ethiopia
from March 1, 2020 — May 30, 2020

12



4. Method and Materials
4.1. Study Area and Study Period

The study was carried out in Bench-Sheko Zone, Mizan-Tepi University Teaching Hospital,
which is located in Southwest Ethiopia. MTUTH is 580 km far from Addis Ababa, the capital
city of Ethiopia. It has an estimated total population of 829,493 out of this 418, 213 are women
(CSA, 2007). The Zone has five Woreda and 2 city administration.

In the zone, there is one teaching hospital (Mizan-Tepi University Teaching Hospital) which is
linked 26 health center and 128 health posts and provide a health service for neighbors. Mizan-
Tepi University Teaching Hospital serves as a teaching and provides health care services for the
community under the administration of the Federal Ministry of Education. This was conducted in
Mizan-Tepi University Teaching Hospital patients among medical, surgical, and gynecologic
adult admitted patients. Data was collected from March 1, 2020 — May 30, 2020, adult patients

admitted to the hospital for medical treatments and procedures.

4.2. Study Design

A hospital-based, prospective cohort study was conducted to examine the change in nutritional
status among long-staying patients and its clinical outcome in Mizan-Tepi University Teaching
Hospital.

4.3. Source Population

All adult inpatients (18-64 ages) were admitted in Mizan-Tepi University Teaching Hospital

4.4. Study Population

All adults who are admitted > 24 hrs." In the selected wards from March 1 - May 30, 2020, and
who are eligible for the study
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4.5. Inclusion and Exclusion Criteria

4.5.1. Inclusion Criteria

All adult patients whose ages were greater than 18 years and patients admitted for greater than 24
hrs.” to the surgical, medical, and gynecologic wards from March 1 - May 30, 2020, were included
in the study.

4.5.2. Exclusion Criteria

The study excludes critically ill and psychiatric, lactating or pregnant mothers, and patients
receiving palliative care, and Subjects that did not give informed consent.

4.6. Sample Size Determination

For the first objective single population proportion formula is used considering the in-hospital
changes in nutritional status 20 %, with a 95% confidence interval and a 5% margin of error(15)
N=(Z 0/2)2 (P) (1-P)

d2

N = (1.96)°x0.2 (1-0.20) = 246
(0.05)?

For the second objective double proportion formula using Epi-Info version 7 with the assumption

of 95% CI, 80% power, and exposed to the unexposed ratio of 1. Considering the proportion of
complications among malnourished nutritionally at discharge were 45% during hospitalization
and taking AOR 2.7 the calculated sample size is 150(11). Therefore, the largest of these results

(244) is taken as the sample size. Considering a non-response rate of 5 % largest of 258 taken

14



Table 1: Summary of sample size determination of study subjects in Mizan-Tepi University
Teaching Hospital, Ethiopia 2019/2020

Variable Power CI (%) AOR Ratio Outcome None Total
(%) among response sample

unexposed (%) rate (%)

To assess the changes in nutritional status and its clinical outcome

Using Epi- info software

Proportion 80 95 2.7 1:1 45 5 150
complication

among

malnourished at

discharge

4.7. Sampling Procedure

Mizan-Tepi University Teaching Hospital was purposively selected because it is the only
teaching hospital serving acute health care services for the community in the bench shako zone.
A list of the wards of MTUTH in line with the inclusion criteria will be selected. The eligible
wards were stratified into the medical, surgical, and gynecology wards. The number of patients
recruited from each ward was obtained according to the total number of beds (154) available in
each ward-category. Every morning selection of newly admitted patients (=24 hrs. admission)
was recruited per ward when possible. The process continued until the sample size for the study

was reached.
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List of wards in MTUTH

Selected purpously

J

v ‘g

\ 4
Medical Surgical Gynecology
ward ward ward
_

Proportionally allocated [based on bed number

\ 4 A 4 A

68bed 59 beds 27 beds
114 patients 99 patients 45 patients
_ -/

258 patients

Figure 2: Showing sampling procedure to obtain study participants from Mizan-
Tepi University Teaching Hospital, Ethiopia 2019/2020

4.8. Study variables

Nutritional status at admission and discharge

The nutritional status of the patients was assessed using subjective global assessment SGA)
within the initial 24 hrs.” of hospital admission. Subjective Global Assessment (SGA) is a
validated nutrition assessment tool for adult patients comprising of two sections: a medical
history and a physical examination. In medical history, five components are assessed, weight at
admission, dietary intake, the presence of gastrointestinal symptoms, and functional impairment
through questioning the patient. The second part of the SGA focuses on physical evidence of
malnutrition assessed on subcutaneous fat loss, muscle tone and bulk, edema/fluid overload, and
noted as either normal (0), mild (1 +), moderate (2+), or severe (3+). After collecting the SGA
part patients were assigned a nutrition rating of SGA-A (well-nourished), SGA-B (moderately or

suspected malnourished), or SCAC (severely malnourished).
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4.8.1. Outcome variables

Length of Stay

The total number of days that the patient admitted to the hospital was calculated, by documenting
the date of admission and discharge collection form, and then calculated by subtracting from the
date of discharge and date of admission. Length of stay was calculated for all patients that were
admitted to the hospital for a patient who stayed for five or greater days.

Complication

Physicians and Nurses were instructed to record if complications develop during admission time
throughout the round session in the patients' record file. Presence of any complications (yes/no)
that occurred after admission was derived from the patients’ files after discharge physician
summary report.

4.8.2. Covariate

Demographic and socio-economic characteristics

Socio-demographic characteristics such as age, sex, religion, level of education

Medical conditions

Admission ward, presence/absence of cancer, surgical history. The number of drugs and the
Carlson comorbidity index (CCI) was collected.

Table 2: summary for study variables in Mizan-Tepi University Teaching Hospital, Ethiopia
2019/2020

Variables | Measurements | Descriptions
Exposure variables

Nutritional risk status | Subjective Global Assessment (SGA) A nutrition rating of

at admission Medical history: Change in weight, dietary SGA-A (well-
intake, the presence of GI symptoms nourished), SGA-B
functional impairment and metabolic demand | (moderately or
Physical Examination : Subcutaneous Fat, suspected
Muscle tone and bulk, Edema malnourished), or

SCA-C (severely
malnourished)

Outcome variables

Decline in nutritional | SGA change that shows
status SGA A at admission
to SGA B or
SGA C at discharge
and SGA B at
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admission to SGA C
at discharge

Length of hospital Determined from the date of hospital Number of days
stay admission to discharge in days calculated by
subtracting date of
admission from date
of discharge

Complication Determined state in which a disease or accident | Yes/No
is added to an existing illness without being
related specifically to illness

4.9. Data Collection Tools and Process

Admitted adult (18-64 ages) in-patients service selected. Admitted for > 24 hrs.” was directly
identified from medical, surgical, and gynecologic wards participating for medical treatment or
procedures in MTUTH. Then the nutritional status of the participant assessed using SGA. A
review of medical records for all participants on patients demography, ward admission, Primary
admission diagnosis, presence/absence of cancer, history of surgery while hospitalization, or
within 3 months before admission were collected at admission and presence or absence of
complication (3, 12, 43). Patients were selected consecutively each day for inclusion in the study.
To determine the change in nutritional status during a hospital stay, patients who were
hospitalized for more than five (>5days) will be reassessed on discharge until thirty days on post-
admission. The nutritional status of the patients was assessed at admission and discharge using
subjective global assessment (SGA) in two different measurement forms. The admission data
collection form was completed only on admission within 24 hrs. At the time of discharge, the
discharge data collection form was completed only for patients who had a hospital stay of more
than 5 days still before discharge. So, the study sample included only a patient's hospital stay of

more than 5 days, and both SGA admission and discharge ranking.
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4.9.1. Research Instrument

Subjective Global Assessment (SGA)

Subjective global assessment (SGA) is a tool that assesses nutritional status based on weight loss
during the last 6 months, dietary change, and a physical examination of subcutaneous fat, muscle
mass and fluid balance. The Subjective Global Assessment (SGA), first described by Baker et al
in 1982, assesses the patient for malnutrition at the bedside, without the need for precise body
composition analysis(24). Then Detsky et al described the SGA in more detail to facilitate its use
and rating system(39). Nowadays SGA is a well-validated tool used in various populations
worldwide including Ethiopia (24, 32, 36, 44-46), and is associated with clinical outcomes (3,
12, 36, 47, 48). It has also been used to assess nutritional decline (3, 12, 49). SGA classify
subjects into: (SGA A =well-nourished; SGA B =moderately malnourished; SGA C = severely
malnourished). The trained investigators were rate each item from 1 to 5, and decide the overall
SGA score. Based on the overall SGA score, the patients will be categorized into 3 groups as
SGA A (SGA score 8, well-nourished), SGA B (SGA score 9-39, mildly to moderately
malnourished), and SGA C (SGA score 40, severely malnourished). Malnutrition was defined
as SGA B or C (SGA B+C). Change in nutritional status was assessed as a difference between
nutritional measures at admission and at discharge, and categorized as ‘improved’, ‘stable’ or
deteriorated’ based on the difference between SGA categories from admission to discharge. The
parameters were measured within 24 hrs.”” from admission to and before discharge.
Anthropometry

Weight

The anthropometric measurements were required for this study is the weight. Anthropometry
measurement is required for SGA and collected at admission/discharge data collection form. The
anthropometric measurements were required on admission and on discharge to evaluate the loss
of weight during discharge. Bodyweight was measured in light clothes with shoes off using
electronic portable scale in the hospital measured to the nearest 0.5kg(12).

Functional Status

Takei Physical Strength Dynamometer was to be used to assess the patient’s functional status.
This data is needed to complete the SGA. Participants were asked to perform maximal

contraction with the dominant hand and to hold it for a few seconds. Measurement was taken on
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stand upright shoulders back, with feet even and hip-width apart, the elbow positioned in a
complete extension, and the arm not supposed to touch any part of the body, in a neutral position,
with the instrument in their dominant hand. If the patient was unable to stand, the measurement
was taken in a seat position.

Clinical Examination

All clinical examination was performed for the presence of subcutaneous fat loss, signs of
muscle wasting, and the presence of edema for SGA sore.

Clinical Signs of Subcutaneous Fat loss

The researcher assessed the patient for subcutaneous fat loss by assessing the patient’s lumbar,
upper arm, orbital and thoracic regions. Findings were interpreted according to the established
SGA.

Clinical Signs of Muscle Wasting

Muscle wasting is assessed by evaluating the quadriceps and deltoids part of the patients.
Findings were interpreted according to the established SGA.

Edema

The researcher assessed the patient for edema around the ankle, sacral, and abdomen for ascites.
The finding was interpreted according to the established SGA.

Medical Information

Medical information was obtained from the patient’s card. This included information on the date
of hospital admission, specific ward type and the patients’ primary diagnosis on admission,
presence/absence of cancer, presence of complication, history of surgery while hospitalized
within 6 months before admission, during hospitalization, patient charts were reviewed
approximately every day.

Charlson Co morbid Index

The Carlson comorbidity index was assessed to classify the prognostic comorbidity. The CCI
predicts the 10-year mortality for a patient who may have a range of comorbid conditions (up to
twenty-two conditions), where each condition is assigned a score of 1, 2, 3, or 6, depending on
the risk of dying associated with it. Scores were summed to provide a total score to predict
mortality. Based on the CCI score, the severity of comorbidity was categorized into three grades:

mild, with CCI scores of 1-2; moderate, with CCI scores of 3—4; and severe, with CCI, scores
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>5. The higher the score, the more likely the predicted outcome will result in mortality or higher
resource use. Clinical conditions and associated scores are as follows: 1 for each: myocardial
infarct, congestive heart failure, peripheral vascular disease, dementia, cerebrovascular disease,
chronic lung disease, connective tissue disease, ulcer, chronic liver disease, diabetes. 2 for each:
hemiplegia, moderate or severe kidney disease, diabetes with end-organ damage, tumor,
leukemia, lymphoma. 3 for each: moderate or severe liver disease. 6 for each: malignant tumor,
metastasis, AIDS.

Poly-pharmacy

Numbers of medications were collected from medical records. Poly-pharmacy was defined, as
the use of five or more medications daily

4.10. Data collection procedure

Data were collected from March 1, 2020, to May 30, 2020. The three-day training was given to
data collectors about SGA administration and anthropometric measurements. Information was
collected using structured questionnaires detail on socio-demographic (age, sex, religion, marital
status, and occupation), anthropometric (weight on admission and weight on discharge), and
clinical data (SGA components).

4.11. Data quality management

An assessment was made before one week of actual data collection in MTUTH to check its
consistency and any ambiguousness of the questionnaire. Then based on the result, some
a modification like missing words, was made to the data extraction checklist. The training was
given to the supervisor and data collectors on the overall objectives of the research and on how
to extract the information for three days before data collection. A clear explanation of the
purpose of the study was provided for the respondents at the beginning of the interview. Close
supervision was carried out by the supervisor and the principal investigator during data
collection procedures. The data from each respondent was checked for its completeness, clarity,
consistency by the data collectors and principal investigator. Measuring weight equipment was
checked regularly during data collection, and tests each scale with a standard weight of at least
5kg.
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4.12. Operational Definitions

Change in nutritional status: is a difference between SGA measurement at admission who
admitted > 24 hrs.” and a patient stayed > 5 days and before discharge until 4 weeks based on
SGA.

The decline in nutritional status: is a change that shows SGA A at admission to SGA B or
SGA C at discharge and SGA B at admission to SGA C at discharge.

Improved nutritional status: is defined as the nutritional status of SGA C at admission moving
to SGA B or A by discharge and SGA B moving to SGA A by discharge

LOS: is defined as the difference (days) between the date of discharge and the date of admission
to the hospital

Complication: A complication was defined as a state in which a disease or accident is added to
an existing illness without being related specifically to illness (any complication).

4.13. Data analysis procedure

Data were cleaned manually, entered to Epi-data version 4.4.2.1, checked & cleaned for
consistency, for any missing values, and finally, exported to IBM statistics version 25 for
analysis. First, change in nutritional status assessed by SGA was categorized in to change group
as follows: normal to normal (reference group), normal to moderate, normal to severe, moderate
to normal, moderate to moderate, moderate to severe, severe to normal, severe to moderate and
severe to severe. For further analysis, participants were divided into three groups as group N,
improved, and declined. To assess how outcomes varied according to categorization, data was
analyzed by comparing those who declined in nutritional status and those participants do not
decline nutritional status. Summary statistics (frequency table, mean and median, SD) were used
to describe the variables. Chi-square and student t-test was conducted categorizing the nutritional
status into three groups. The relationship between continuous factors of interest and the
nutritional decline was tested using a samples t-test. Logistic regression models were used to
calculate the odds ratio (ORs) with 95% CI to identify predictors for a decline in nutritional

status. Statistical significance of 0.05 was used in all hypothesis tests.
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4.14. Ethical and Legal Aspect of Study

The study protocol was approved by the Ethical Research Committee (ERC) of the school of
Public Health of Addis Ababa University. Following the approval, an official letter was written
by the School of Public Health to the Zonal health department. The study objective of the
research was explained to the concerned personnel to the zonal department and Mizan-Tepi
University teaching hospitals. Data was collected after assuring the confidentiality nature of
responses and obtaining oral consent from the study participant. All the study participants were
encouraged to participate in the study and at the same time participants were informed that they
have the right to refuse. When patients were identified as at-risk or malnourished during the
course data collection period of the study, patients were not referred for nutrition consult on
admission as it was an observational study, and intervention may affect the outcomes of the
study population. When patients identified as malnourished during discharge assessment they

were linked for nutrition counseling.

23



4.15. Dissemination of the of Research Findings

The finding of the research will be presented to the School of Public health (SPH), Addis Ababa
University, and reported to MTUTH. Besides, the findings will be published and disseminated

through reputable journals.
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5. Result

5.1. Description of study participants

During the total of three months of the study period, 258 patients were admitted. We exclude 92
patients who were discharged within five days. The remained one hundred sixty-six (166)
patients were included in our study, who are measured SGA both at admission and discharge,
and stayed for >5 days in the ward. The majority of the study participants 89 (53.6%) admitted to
general medicine, followed by surgery 57 (34.3%), and gynecology 20 (12%).

N=258

Patients participating in observational study

Excluded patients

> n=92 had length of stay <5 days and no

nutritional measurement at discharge

N=166
Patients who admitted a > 5 days and
had measured SGA both at admission

and discharge

Figure 3:Fig. 1. Data used in the analysis in Mizan-Tepi University Teaching Hospital, Ethiopia
2019/2020
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5.1.1. Socio-demographic characteristics of participants

The study participants were aged from 18 to 65 years with median age was 45. Of 166
participants 55 (33.1%) were male and 111 (66.9%) were female. In our study 74 (44.6%) of the
respondents are protestant followers, and (143) 86.1% were married. Almost one-fourth of 37
(22.3%) participants completed their primary school, and 53 (31.9%) of respondents were
government employed. (See table 3)

Table 3: Socio-demographic and clinical characteristics of adult hospitalized patients in
MTUTH, Ethiopia, 2020

Characteristics Category Number Percent (%)

Sex Male 55 331
Female 111 66.9
Total 166 100.0
18 32 49 29.5

) 33_47 60 31.1

Age In year
48 65 57 34.3
Total 166 100

Educational status Unable to read and write 23 13.9
Able to read and write 22 13.3
Primary level (1-8) 37 22.3
Secondary level (9-12) 32 19.3
Technical/\VVocational 21 12.7
Higher (University) 31 18.7
Total 166 100.0

Marital status Single 11 6.6
Married 143 86.1
Divorced 9 54
Widowed 3 1.8
Total 166 100.0

Occupational status Government employed 53 31.9
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Unemployed 17 10.2

Merchant 39 23.5
Farmer 51 30.7
Student 6 3.6
Total 166 100.0
Religion Orthodox 63 38.0
Catholic 4 2.4
Protestant 74 44.6
Muslim 25 15.1
Total 166 100.0

5.1.2. Clinical characteristics of participants

Out of 166 patients, 41(24.7%) were under SGA A, 102 (61.4%) were SGA B and 23 (13.9%)
were SGA C at admission. The median hospital LOS of the study participant was 10 (8-12) days.
92 (55.4%) of the study participants have developed a medical complication during their hospital
stay.

The overall prevalence of malnutrition (SGA B or C) on admission is 125 (75.3%). Out of 125
malnourished participants, 77 (61.6%) is evident among medical patients, 33 (26.4%) among
surgical patients, and 15 (12%) among gynecology unit patients. The primary diagnosis of most
patients included in our study was a gastrointestinal disease 35 (21%). (See figure 5).
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Figure 4: Magnitude of malnutrition at admission among adult hospitalized patients in MTUTH,
Mizan_aman, Ethiopia, 2020.
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Figure 5: Diagnosis of study participants at the time of hospital admission in MTUTH,
Mizan_aman, Ethiopia, 2020.

5.1.3. Change in nutritional status from admission to discharge

At the time of discharge, all 166 patients were reassessed using the SGA discharge assessment
and 65 (39.2%) were SGA A, 80(48.2%) were SGA B and 21(12.7%) were diagnosed as SGA C.
The prevalence of malnutrition at discharge (SGA= moderately and severely malnourished) was
101 (61%). Twenty-three subjects (14%) were stayed well-nourished, fifty-two subjects (31%)
improved, and 31 subjects (18.7%) declined in nutritional status defined by the SGA category
between admission and discharge, described in table 3.

38.6% of patients lose their weight during hospital admission. Weight loss was observed in 12
(7%) of 65 normally nourished patients, 35(21%) of 80 moderately malnourished, and 17(10%)

of 21 severely malnourished patients.
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Figure 6: Magnitude of malnutrition at discharge among adult hospitalized patients in MTUTH,
Mizan_aman, Ethiopia, 2020

Overall, 31 (18.7%) of patients during admission to the hospital experienced a decline in
nutritional status between admission and discharge. Specifically, 14 of 41 (8.4%) experienced a
decline in nutritional status who were admitted as SGA A and discharged SGA B; 4 of 41 (2.4%)
experienced a decline in nutritional status who admitted as SGA A and discharged SGA C, and
13 (7.8%) experienced a decline in nutritional status patients admitted as SGA B to discharged
SGA C were experienced a decline in nutritional status.

Table 4: The nutritional status of patients between admission and discharge in MTUTH,
Ethiopia, 2020

SGA at discharge

Normal Moderate Severe Total
SGA at admission Number (%) Number (%) Number (%) Number (%)
Normal 23 (13.9) 14 (8.4) 4 (2.4) 41 (24.7)
Moderate 37 (22.3) 52 (31.3) 13 (7.8) 102 (61.4)
Severe 5(3) 14 (8.4) 4(2.4) 23 (13.9)
Total 65 (39) 80 (48.2) 21 (12.7) 166 (100)
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5.1.4. Nutritional status and hospital length of stay

The median length of hospital stay in our study was 10(8-12) days. The longer mean length of
hospital stay was recorded on a patient admitted normally nourished and discharge severely
malnourished patients (13 days) see table 5.

Table 5: length of stay measured by the status of patient’s nutritional status at admission and

discharge, in MTUTH, 2020

Normal to Normal 23(13.9%) 8+1.0
Normal to Moderate 14(8.4%) 11.6%1.5
Normal to Severe 4(2.4%) 13.2+0.5
Moderate to Normal 36(21.7%) 9+1.8
Moderate to Moderate 53(31.9%) 10.9+1.7
Moderate to Severe 13(7.8%) 12.2+1.8
Severe to Normal 5(3%) 10+3.16
Severe to Moderate 14(8.4%) 9.5+2.24
Severe to Severe 4(2.4%) 12.25+1.25

Significant differences in the length of hospital stay were observed between the three nutrition
change groups. The declined nutritional status groups were significantly longer mean length of
stay (12 days) (p<0.001) compared with a patients improved in nutritional status (9 days). (See
table 6).

Table 6: Independent sample t-test for nutrition change groups in MTUTH, Ethiopia, 2020

p-Value
Outcome Std. Std. Error
Variables Change groups N  Mean Deviation Mean
Length group N 24 8.17 1.100 .206
stay Improved 52 9.27 2.078 .288 0.016
Declined 31 12.10 1.5657 .280 0.001
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5.1.5. Nutritional status and complication

The crude odds ratios for the risk of complications in declined (OR=2.274, 95%Cl, 1.052, 4.915)
compared with improved (OR=1.158, 95%CI 0.463, 2.895) patients, and chi-square test explores
significant differences in the occurrence of complications seen at p-value =0.006. Patient’s
grouped declined nutritional status groups were experiences a high percentage of complications
as compared improved nutritional status.

Table 7: Percentage of complication for patients in 3 directional nutrition change groups in
MTUTH, Ethiopia, 2020

Outcome variable Group N Improved Declined
(reference) n=51 n=31
(n=30)

Complication (%) 29 48 64

Table 8: Multivariate odds ratios (with 95% CIs) for occurrence of complications among
declined compared with improved nutritional status patients, in MTUTH, Ethiopia, 2020

95% C.1.for EXP(B)

Change Groups  S.E Sig EXP(B) Lower Upper
Group N .008

Improved 467 754 1.158 463 2.895
Decline 279 .037 2.274 1.052 4.915

The odds of occurrence of complications by the change nutrition group are shown in table 8.
More complications were found among admitted normally nourished and discharged moderately
malnourished patients and patients admitted moderately malnourished and discharged
moderately malnourished compared with patients admitted and discharged normally (OR=4.8,
95% Cl, 1.9 2,12 and OR= 4.8 95% Cl, 1.67, 13.9).
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Table 9: Multivariate odds ratio (OR) and 95%CI for the risk of complication during hospital
stay by nine group nutritional status category between admission and discharge, in MTUTH,
Ethiopia, 2020

Admission SGA Discharge SGA  Patients number P-Value OR  95% C.I.

Normal Normal 23(13.9%) 012 1.0

Normal Moderate 14(8.4%) .001 4813 1.92,12.00
Normal Severe 4(2.4%) 246 385 .077,1.93
Moderate Normal 36(21.7%) 034 3.812 1.01,13.12
Moderate Moderate 53(31.9%) .004 484 1.67,13.97
Moderate Severe 13(7.8%) 999 .000 .000
Severe Normal 5(3%) .802 847  .232,3.09
Severe Moderate 14(8.4%) 582 555 0.57,5.14
Severe Severe 4(2.4%) 999 .000 .000

5.2. Predictors of nutritional decline

On bivariate analysis, female sex the patient diagnosed the nutrition category at admission SGA
B+C (p=0.002), age group of 48-65 (p=0.05), and surgical procedures during admission time (p=
0.016) were found significant at 25%. Multivariate analysis found that patients admitted with
some compromise of nutritional status at admission (SGA B+C) (p=0.005) and patients increase

in age 48-65 (p=0.009) are highly significant for the nutritional decline.

Table 10: Bivariate analysis and multivariate analysis for predictors of nutritional decline in
MTUTH, Ethiopia, 2020

Bivariate Multivariate

Variable OR (95% CI) p-value OR (95% CI) p-value
Sex

Male 1

Female 7.33 (2.1,25.149) 0.002 10.8(2.87,40.8) 0.001
Ward type

Gynecologic 1

Medical 0.43(0.14, 1.3) 0.14 0.57(0.11,2.8) 0.50

Surgical 0.91(0.2984, 2.78) 0.87 0.45(0.77,2.69) 0.38

SGA at admission
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SGA A 1
SGA B+C 3.92(1.79,8.7) 0.001 4.75(1.8,12.3) 0.001
Age category
18 32 1
33 47 2.18(0.78,6.18) 0.143 2.8(0.88,9.2) 0.08
48 65 2.79(0.99, 7.8) 0.051 3.7(1.17 ,12.1) 0.02
CClI
No CCI 1
Mild 1.88(0.5,7) 0.34 1.8(0.4,7.5) 0.42
Moderate 1.76(0.76, 4.5) 0.18 1.46(0.47,4.5) 0.51
Severe 1.72(0.49,7.4) 0.46 2.24(0.8,1.5) 0.32
Presence of cancer
No 1
Yes 0.0(0) 0.999
Presence of infection at admission
No 1
Yes 1.22(0.57,2.6 0.59
Number of medication
0-3 1
4-6 0.86(0.38,1.9) 0.72
History of surgery
No 1
Yes 0.9(0.2,4.2) 0.92
a surgical procedure in hospital
No 1
Yes 0.39(0.18, 0.83) 0.016 0.4(0.88,1.8) 0.25
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6. Discussion

Poor nutritional at admission during hospitalization have a detrimental effect on the clinical
outcome to patients, leading to an increased risk of complications and longer length of stay(11,
38)

This study shows that in patients hospitalized for greater than five days in Mizan_Tepi
University Teaching Hospital to assess the association between changes in nutritional status
during hospitalization using subjective global assessment (SGA) and its clinical outcome. A
finding from this study, the prevalence of malnutrition in Mizan_Tepi University Teaching
Hospital at admission was 75%, and 61% at discharge among adult hospitalized patients. About
thirty-one (18.7%) of patients declined their nutritional status during hospitalization. Patients
who declined nutritional status during hospitalization had a greater proportion of complications
(64%) and experienced longer lengths of stay (12 days) than well-nourished patients. The results
of the multivariate analyses for factors potentially associated with nutritional decline are being
female sex, poor nutritional status at admission, and being older age.

We found a high prevalence of malnutrition at admission in Mizan_Tepi University Teaching
Hospital. This finding is higher than Amhara National Regional State (55.6%) (50) and the
reported in South Africa in 2006 (72.8%)(18). This difference in prevalence might be the clinical
condition of patient characteristics or the main diagnosis of disease. In this study the majority of
patients experienced a gastrointestinal side effect, this may indicate the presence of
gastrointestinal side effects with acute disease conditions greatly affect dietary intake, literacy
level (poor awareness of dietary diversity) findings explained that inadequate and imbalance
essential nutrients diet intake is a predictor’s for malnutrition(17).

In our study in addition to determining the prevalence of malnutrition on admission, changes in
nutritional status by the time of discharge were investigated using SGA. There was a change in
nutritional status between admission and discharge. The prevalence of malnutrition is decreased
to 61% at discharge. Even the result of our study indicates the prevalence during discharge is
decreased, but it is still higher in the figure. The decreased prevalence might be the
gastrointestinal side effect decreased, minor improvement in functional capacity, minor
improvement in their dietary intake during their hospitalization. In this study, the Subjective
Global Assessment (SGA) identify the majority of patients at admission sample had mild to
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moderate malnutrition than the discharge sample. The results indicate that there was a higher
prevalence of malnutrition within the admission sample and it indicates more severe cases of
malnutrition at admission. In similar to our study, results were obtained in the Brazilian National
Survey, where despite fewer patients diagnosed as malnourished(45), as well as in a South
African study conducted at Tygerberg Hospital, decreased the prevalence of malnutrition at
discharge using SGA(51).

In our study, a decline in nutritional status was observed (19%). This study was supported by
Johane P. Allard (19.8%) carol Braunschweig (31%) and Yildirim (25%) declined nutritionally
while hospitalized (3, 12, 52). This decline in nutritional status in our study might be low food
services given in hospital, lack of food choices by the patients or inadequate food intake. Study
conducted in 2006 clearly shows that decreased food intake and altered nutritional status are still
a major problem, patients who do not finish their meals should be considered to be at an
increased risk of acquiring a significant protein-energy deficit within few days of admission and
further decline in nutritional status through hospital stay(53). Lack of policy to detect hospital
malnutrition at admission and discharge, and poor awareness of malnutrition by health
professionals might lead decline the nutritional status of a patients. In our study area patients are
discharged traditionally by looking the clinical improvements. Identifying patients at admission
should lead to a nutrition care algorithm, which includes confirmation of the nutrition risk or
malnutrition and monitoring for those who were detected and required treatment and specific
nutrition intervention to prevent further decline of the nutritional status. Socio-demographic
factors age, low literacy level, low income and lack of family support during hospital stay the
nutritional status. From our studies, improvement in nutritional status was seen in 31%,
compared with the studies 17.4%, 31%, (3, 12, 52). These differences may be characteristics of
the patient (length of stay).

The present study examined the relationship between the decline in nutritional status and the
occurrence of complications and length of hospital stay. Information on the association between
nutritional status at admission and its clinical outcome is well described but scarce at discharge
on decline nutritional status. In this study, patients who declined in nutritional status were more
prone (62%) to experience complications than patients who are in normal nutritional status

during hospitalization. This finding in line with a study by carol Braunschweig, odds of a
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complication were greater for patients who declined nutritionally(3). Similarly, a study
conducted in the United State showed patients who experienced a decline in nutritional status
during their admission experience more complications (64%) than the patient's normal nutritional
status. Naber et al reported that the incidence of any complication was higher among
nutritionally compromised patients compared with well-nourished patients(11). A study
confirmed that malnourished patients are at greater risk of co-morbid complications(54). Almost
small these differences might be the number of complications, the organ system affected by a
complication or severe condition of the disease. Further, this study was confirmed as there was a
significant difference in nutritional status and the presence of complications, with patients at
malnourished patients experiencing more complications than those patients not
malnourished(51). We found that complications during hospitalization were more likely to occur
in patients admitted who were normally nourished and discharged moderately malnourished. In
addition to our find's more complications is occurred in patients admitted and discharged
nutritionally compromised patients(3, 11). That might be the severity of the disease and the mean
number of complications.

In this study, we found a longer length of stay (12 days) occurred in patients who declined
nutritionally than patients admitted and discharged normally by an average of 4 days. This data
corresponding to a previous study, conducted in the United States looked at adult patients
hospitalized for more than 7 days and examined the impact nutritional decline had on clinical
outcomes, findings showed that patients who were admitted with some degree of malnutrition,
and those patients who experienced a decline in nutritional status during their admission, had
significantly longer hospital stays (by an average of 4 days) than patients both admitted and
discharged as well-nourished patients(3). Findings in Australia hospital found a significantly
greater difference of 5 days between the length of stay of malnourished and well-nourished
patients(55). Similarly, a study showed patients that who were identified to be malnourished had
a significantly longer length of stay than those patients that were not(51). The differences in
duration might be due to the clinical condition of patients (disease category) such as patients who
were diagnosed with TB, patients undergoing surgery. However, that patients who were admitted

normally nourished and discharged severely malnourished have a longer mean (13.2+0.5) length
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of stay, this finding is lower than a study by carol Braunschweig, (23£4.6) length of stay(3). The
differences could be prolonged duration of treatment.

The predictive factors that contribute to nutritional decline were also evaluated in this study, we
found being of the female sex, older age, and poor nutritional status at admission was significant
contributing factors for the decline in nutritional status during hospitalization, this in line with a
study by Johane P. Allard(12). No more articles were found to compare the findings factors for the

nutritional decline that occurred in the hospital.
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6.1. Strength and limitation of the study

6.1.1. Strength of the study

These study insights nutritional status of patient at admission and discharge, and a validated
SGA tool used.
6.1.2. Limitation of the study

e Since this study is a hospital-based; and single-center study it may not represent the
general population.
e This study is carried out during the COVID-19 pandemic; patients were not usually

admitted as its diagnosis, they were discharged early.
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7. Conclusion and recommendation

7.1. Conclusion

Around 19% of patients declined their nutritional status during hospitalization. A declined in
nutritional status was found significantly associated with a longer length of stay and a higher
likelihood of complication. Therefore, strategies like nutrition intervention should be considered
early in the management of these patients to prevent or reduce the decline in nutritional status

during hospital stay.
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7.2. Recommendations

Looking at the findings the following stakeholders were recommended:

For hospital

Set a policy to implement how to screen patients of nutritional status at admission and reassess at
discharge to reduce the decline of patient’s nutritional status and its impacts.

For health care providers

Health care providers should be aware of how to make a reducing decline in patients in
nutritional status and consider re-assessing nutritional status before discharge

For researchers

Since this study may not provide representative evidence of the Ethiopian heterogeneity
population, so a large prospective study on a nationwide multicenter should be conducted to

confirm the findings of malnutrition at admission and discharge.
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Annexes

Annex |: participant screening and selection form

Hospital code

Hospital name

Ward category

Ward number

Patient Ward | Hospital | Patient | Patient informed | If NO If consent
initial and | admission | Age conscious | consent | consent | obtained,
and bed in past 48 | (18-64) obtained | obtained, | allocate
surname no hours provide | participant
reason study
Yes | No Yes | No | Yes | No

1

2

3

4

5

6

7

8

9

10
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Annex: Il data extraction form

Part I: Admission data collection form

Participant code

Date of interview

(dd/mm/yyyy) E.c / /
Date of admission to ward
(dd/mm/yyyy) E.c / /
Admission ward 1. Medical

2. Surgical

3. Gynecologic

Part I: Socio-demographic characteristics
Instruction: Now | am going to ask you questions about your socio-demographic information

Ask the following questions carefully and circle the response unless there is no specific

instruction.
Ques Questions Response Skip
101 Howoldareyou? | ....... years (age in complete years)
102 Sex of the respondent Male......oooiiiiiiii 1
Female............................... 2
103 Level of education Unable to read and write................1
Able to read and write.................. 2
Primary level (1-8) ..................... 3
Secondary level (9-12) ................ 4
Technical/Vocational.................. 5
Higher (University) ........ccocevene... 6
104 What is your marital status? | Single.............c.coooiiiiiinin 1
Married.........ooovvviiiiiiinn, 2
Divorced........ccovviiiiiiii . 3
Widowed..........cooviiiiiiinn 4
Others Specify........................ 5
105 What is your occupation The government employed................1
Unemployed...........ccevvivienennnn 2
Merchant.............cocooiiinl3
Farmer.............ooooiiiiiinn . 4
Student...........coooviiiiiiiiii. .. 5
Others(specify)........................ 6
106 What is your religion OrthodoX.......covviviiiiiiiii. 1
Catholic........coovvviiiiii, 2
Protestant................cooieenn. 3
Muslim..................cociivienn 4
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|

| | Others (specify).........cccceoeven., 5 |

Part I1: Baseline clinical data

No Question Response Skip
201 | Admission primary diagnosis Cardiovascular..................... 1
Gastrointestinal..................... 2
Genitourinary....................... 3
Respiratory.............ccooeeeenn. 4
Neurology.......ccoovvvviiniinnn.n. 5
Musculoskeletal.................... 6
Metabolic.........cccooveiiinnl. 7
Hematology .................coe... 8
Trauma ................cooeiinnil, 9
Others 10
202 | Please specify primary admission | smemmemme e s
Diagnosis (please review the chart)
203 | Admission secondary diagnosis | YeS .....ccoiiiiiiiiiiin. 1
(comorbidities) NO cooiiiee 2y | 205
204 | If yes to Q304, specify admission | sememmmmmmm e
Secondary diagnosis
205 | Is there any clinical evidence /dx of infection | Yes ............c.coovvvivinnis 1
at the time of admission? NO.cooe e, 2
(please review the chart)
206 | Are you currently taking any Drugs? YeS oo, 1 209
NO. .o e o
207 | How many different drugs are you taking per
day?
208 | Is there any history of previous surgery inthe | Yes.........cooooeviiinann. 1
past three years? NO..ooviiiiiiiiii, 2
209 | Indicate if the patient developed any medical | Yes.........ccoooviviiinnnnn.. 1
complications during hospitalization NO..ooviiiiiiii, 2
Part 111: Disease severity score (CCI) (circle one)
No Condition Response Point
301 | Has a patient had Myocardial Infarction Yes oiiiiiiiinn, 1 1
NO...ooiiiiiiiian 2
302 | Has a patient been hospitalized or treated Congestive D 1 1
Heart Failure NO....oveieiann, 2
303 | Does the patient have Peripheral Vascular disease D 1 1
NO...ooiiiiiiiian 2
304 | Has a patent had a CVA or transient ischemic disease Yes ooviviiiiiinnn, 1 1
(CVA NO........ov, 2
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305 | Does the patient have Alzheimer’s, dementia, Yes covuiiiiiiiiiin,
cognitive impairment (DEMENTIA) NO....cooeiiiiiiin,
306 Does the patient have asthma, chronic lung disease, YES i,
chronic bronchitis, or (COPD) NO......oeeeiiinn,
307 | Does the patient have any rheumatic or connective D G
tissue disease? (RHEUMATIC) NO.......oooiii,
308 | Has the patient had a gastric or peptic ulcer(ULCER) Yes ooiviiiiiiiin,
NO.....ooeiiiiiin
309 | Does the patient have diabetes that requires treatment YeS oviiiiiiiinnns
(DM) NO......eeiiin,
310 | Does the patient have end-organ damage from diabetes | YeS .....................
(DM ENDORGAN) NO....ovviiiaan,
311 | Does the patient have a moderate or severe renal YeS oviiiiiiiiinnns
disease(RENAL) NO......oooii,
312 | Does the patient have Hemiplegia Yes oo,
NO.....ooeviiiin
313 | Does the patient have any hypertensive YES i
(HYPERTENSION) NO......eiiiin,
314 | Does the patient have depression (DEPRESSION) Yes oo,
NO.....ooeviiiin
315 | Has the patient had cancer(Leukemia, solid Tumor, G
Lymphoma) NO......ooooii,
316 | Had a patient had a metastatic solid tumor YES i,
NO.....ooeviiiin
317 | Has the patient had skin ulcer (SKIN ULCER) G
NO.....ooeviiiii,
318 | Does the patient have chronic liver disease N
(MILDLIVER NO..........oooiiia,
319 | Does the patient have moderate or severe chronic liver | Yes .....................
disease(SIVERLIVER) NO.......oeiii,
320 | Does the patient have HIV OR AIDS N
NO...ovviiiieaiaia,
321 | CClscoring 1. <2
2. >2
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Part V. Subjective global assessment data (SGA) (circle one rating for each)

Instruction: Now | am going to ask you questions about your nutritional status

Ques | Questions Response Skip
401 | Weight change Overall | No weight change or gain ................... 1
loss in the past 6 months | Minor weight loss (<5%)............covune... 2
Weight 10ss 510 10%........ccccevevveeierieennenn, 3
Weightloss 10to 15.........cooiiiiiiiinil. 4
Weight 10SS > 15%.......cccccvviriniiicieen, 5
402 | Dietary intake change NO-change...........cccoovvviiiiiiiiiiieene, 1 | If no change go
(relative to normal) Suboptimal solid diet.................... /.....2 | to question 304
Full liquiddiet................cooiiiin.s. 3
Hypo caloric liquid...........cccccooveviiieinennnns 4
Starvation............ccooeiiiiii i, 5
403 | Gastrointestinal NONC...eitiitiie e 1
symptoms (that NaAUSCA. . ..evirieiiiiei e, 2
persisted for >2 weeks) | Vomiting...............coooviiiiiiiiiiiinnn. 3
Diarrhea...............oooooiii 4
ANOTEXIA. ...ttt i i e 5
404 | Functional capacity No dysfunction (e.g., full If no
CAPACILY). .. 1 | dysfunction
difficulty with ambulation ................... 2 |goto
difficulty with normal activity ............... 3 | question306
Lightactivity ...........ccooeviiiiiiiiin, 4
Bedridden with no or light activity......... 5
405 | Disease and its relation | --------=-=--m-m-mmmmmm oo
to nutritional
requirements Primary
diagnosis (specify)
406 | Metabolic demand NO SEESS. .ttt eieie e eeeee 1
(stress) LOW StresS....vivieiiiiiiieiiiiieeieeeieenns, 2
Moderate stress........ovveerieeeieneinennnnn. 3
High stress.........coooiiiiiiiiiiiiin 5
407 | Decreased fat store or None (no change)...................o.ooeee. 1
loss of subcutaneous fat | .........ccooviiiiiiiii 2
(below triceps, biceps, Moderate .........cooeviiiiiiiiiii, 3

50




Or Chest) 4
SEVETE ..ot 5
408 | Sign of muscle wasting | None (no change).............................
(below QUAdIICEPS OF | ceiniieiii e e 2
deltoid Moderate ..........cooevviiieiiiiiii,
.................................................. 4
SEVETE ..ot 5
409 | Sign of edema (ankle, None (no change).....................ooeee.
sacral, @sCiteS) | e 2
Moderate .........ccevviiiiiiiiii i,
.................................................. 4
SEVETE ..ot 5
410 | Malnutrition score (Sum
of score )

412 | SGA rating Well-nourished............................. A
Moderately (or suspected of being)
malnourished.................ooveinnn. B
Severely malnourished..................... C

SGA rating (select one)
A=Well-nourished

B = moderately (or suspected of being) malnourished

C = severely malnourished

Please double-check that all sections are fully completed!

Completed by:

Checked by:

Date:
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Discharge Data Collection Form

This form can only be completed if the patient was in the hospital for longer than >5 days.

Part 1: Discharge data collection form

Participant code
Date of interview / /
Date of admission to award / /
Date of discharge from hospital / /
Part llb: Clinical data
601 Weight at discharge L kg
602 Indicate if the patient developed any medical complications | Yes ..................... 1
during hospitalization Nooooi 2
Part VII: Disease severity score (CCI)
Condition Response Point
701 Has a patient had Myocardial Infarction Yes oo, 1 1
NO....oovveiiiine, 2
702 Has a patient been hospitalized or treated Congestive Yes oo, 1 1
Heart Failure NO.......coeeiinn, 2
703 Does the patient have Peripheral Vascular disease Yes oo, 1 1
NO....oovveiiiine, 2
704 Has a patient had a CVA or transient ischemic disease Yes oo, 1 1
(CVA NO...ooiviiiiiiiii, 2
705 Does the patient have Alzheimer’s, dementia, YeS oo, 1 1
cognitive impairment (DEMENTIA) N o 2
706 Does the patient have asthma, chronic lung disease, YES e, 1 1
chronic bronchitis, or (COPD) NO......eeeinn, 2
707 Does the patient have any rheumatic or connective tissue | Yes .........c..oeuven... 1 1
disease? (RHEUMATIC) NO......ceoeeii 2
708 Has the patient had a gastric or peptic ulcer(ULCER) Yes oo, 1 1
NO.....oovviiiin, 2
709 Does the patient have diabetes that requires treatment YES toiviiiiiiiiannns 1 1
(DM) NO.......coeeinn, 2
710 Does the patient have end-organ damage from diabetes Yes oo, 1 2
(DM ENDORGAN) NO........c, 2
711 Does the patient have a moderate or severe renal YES toiviiiiiiiiannns 1 2
disease(RENAL) NO......c.ooeeii 2
712 Does the patient have Hemiplegia Yes oo, 1 1
NO....ooviiiiiiinne, 2
713 Does the patient have any hypertensive YeS tooviiiiiiianns 1 1
(HYPERTENSION) NO....ovieiiine, 2
714 Does the patient have depression (DEPRESSION) Yes coviiiiiiii, 1 1
NO....ooveiiiiiinne, 2
715 Has the patient had cancer(Leukemia, solid Tumor, Yes ooiiiiiiiiiiinnn, 1 2
Lymphoma) NO...oeiieiiiiiinee, 2
716 Had a patient had a metastatic solid tumor Yes coviiiiiiiiin 1 6
NO....ovviiiiiiinn, 2
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Has the patient had skin ulcer (SKIN ULCER) Yes oo, 1 2
NO....oviiiiiine, 2
717 Does the patient have chronic liver disease (MILDLIVER | Yes .........cc.oevenn.e. 1 2
NO....ovviiiiiiinnn, 2
718 Does the patient have moderate or severe chronic liver Yes oo, 1 3
disease(SIVERLIVER) NO......veiiininnnn, 2
719 Does the patient have HIV OR AIDS YeS oviiiiiiiniinnns 1 6
NO...ooviiiiiiinn, 2
720 CCl scoring 3. 2
4, >2
Part VIII: SGA ASSESSMENT FORM
Instruction: Now | am going to ask you questions about your nutritional status
Ques | Questions Response Skip
801 |Isthereaweightlossat | Yes ....oooooviiiiiiiiiiiiiiiiiiiinene, 1
discharge NO e 2
802 | Weight change Overall | No weight change or gain ................... 1
loss in the past 6 months | Minor weight loss (<5%).............cuuv.... 2
Weight 10ss 510 10%.......cccevvevierieiirennene, 3
Weight loss 10to 15..........ocooiiiiiiii. 4
Weight 10SS > 15%.......cccccvviiiniiiiiiien, 5
803 | Dietary intake change NO-change...........ccoovvviiiiiiiiiieene, 1 | If no change go
(relative to normal) Suboptimal solid diet.................... /.....2 | to question 304
Full liquid diet...............c.oooeiiinn.. 3
Hypo caloric liquid.........cccccrivriniiiinnnnn. 4
Starvation...........ccoeeiiiiiiiiiiiee, 5
804 | Gastrointestinal NONC...eiieiie e, 1
symptoms (that NaAUSCA. . ..vvieieeeeiae e, 2
persisted for >2 weeks) | Vomiting...............c.oooiviiiiiiiiiinnn. 3
Diarrhea...........cooiiiiiiiiii, 4
PN 110) (5 < : TSP 5
805 | Functional capacity No dysfunction (e.g., full If no
CAPACILY). ..t 1 | dysfunction
difficulty with ambulation ................... 2 |goto
difficulty with normal activity ............... 3 | question306
Lightactivity ...........coeiiiiiiii, 4
Bedridden with no or light activity......... 5
806 | Disease and its relation | -----------m--mmmmmmmmeme oo
to nutritional
requirements Primary
diagnosis (specify)
807 | Metabolic demand NO SEESS. v veeeeteeeeeee e, 1




(stress) LOW Stress. ..ot
Moderate Stress..........evvveeriiniiienininnn,
High stress.......coooviiiiiiiiiiiiien,
808 | Decreased fat store or None (no change).............ccoeveninnnn..
loss of subcutaneous fat | ..........cooiiiiii 2
(below triceps, biceps, Moderate .........coeiiiiiiiiiieee 3
orchest) 4
SEVETE ..ot 5
809 | Sign of muscle wasting | None (no change).............................
(below QUAdriCEPS OF | ceiniii i e 2
deltoid Moderate ..........coviiiiiiiiiiii i, 3
.................................................. 4
Severe ....oooviiiii 5
810 | Sign of edema (ankile, None (no change)..................ooennee.
sacral, @sCiteS) | i 2
Moderate ...........ooiiiiiiiiiiii . 3
.................................................. 4
NS (T 5
811 | Malnutrition score (Sum
of score )

812 | SGA rating Well-nourished......................oei A
Moderately (or suspected of being)
malnourished.................cooveinn. B
Severely malnourished..................... C

Part I X: Length of stay

No Question Codding category Skip
901 Date of admission

(dd/mm/yyyy) E.c / /
902 Surgical procedure during Yes oo 1

Hospitalization NO .o 2 —> 904
903 Date of surgical procedure / /

(dd/mm/yyyy) E.c
904 Date of discharge

(dd/mm/yyyy) E.c / /

Please double-check that all sections are fully completed!

Completed by:

Checked by:

Date:
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Annex I11: Information sheet (English version)

Research Title: assessment of the association between the change in nutritional status and its
clinical outcome among adult hospitalized patients in Mizan-Tepi university teaching hospital,
southwest, Ethiopia, observational prospective cohort study

Name of the principal investigator: Addisu Yigezu

Name of the sponsor:

Introduction: This information sheet was prepared for Mizan-Tepi University Teaching
hospital, Adult admitted clients. The form aims to make the institution clear about the purpose of
the research, data collection procedures and finally to get permission to conduct the research.
Purpose of the research project: Primarily, the result of the study will be submitted to Addis
Ababa University School of Public Health for the requirements to get a Masters of Public Health
in Nutrition.

Since there is a paucity of studies on the area of hospital malnutrition in Ethiopia. Thus, the
finding of this study will contribute its part in filing the information gap regarding hospital
malnutrition and its care by isolating factors that bring the poor nutritional status of patients to
guide specific interventions on those factors. Therefore, it will contribute its part to policies that
focus on hospital malnutrition specifically the change in nutritional status.

Procedure: All selected inpatient who is admitted for a greater than 5 days in Mizan-Tepi
University Teaching hospital will be selected and a review of the required information from the
records will be made using a checklist. For some variables that are unavailable on records,
patients will be interviewed and necessary information will be collected after getting their
consent during admission and before discharge. six nurses from the inpatient center will be
trained and collect the data.

Risk/ discomfort: There will be no risk at all on patients whom their records are reviewed and
interviewed.

Benefits: There will be no incentive or direct benefit to patients involved in the study. In dead,
they will benefit indirectly from the research when the result of the study is used for program

planning to improve hospital malnutrition. Therefore, this research will have a paramount direct
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benefit for patients, health care planners, and managers to prove health-related costs and
resources.
Confidentiality: All patient rights will be highly respected. Patients’ names will not be used,
instead, number codes will be used for every patient. The patient’s information will be kept
confidentially so as no other parties can obtain except the principal investigator.
Person to contact: This research project will be reviewed and approved by the institutional
review board of the College of Medicine and Health Sciences, Addis Ababa University. In case,
if you want to know more information about the research and its undertakings, you can contact
the committee through the following address.

Addis Ababa University College of Medicine and Health Science Research Review

Committee

Tel: +251-115157701 or +251-115-513-099

Adisu Yigezu (MPH Candidate): Tel: 0913872598/0935171010
Permission: Therefore, you are kindly requested to permit and forward your permission to the
concerned body in your organization so that the researcher can get cooperation responsible

bodies.

With regards!

To be filled by Medical Directors:
| have properly examined the objective of the study, understood patient rights are respected
patient confidentiality is assured and there will be no risks on patients related to the study.
Therefore, 1 gave formal permission for the study to begin on behalf of the Mizan-Tepi
University teaching hospital.

Medical Director Name:

SIgNature:--------=-m=-mmm oo

Date:--------------- f-mmmmmem e [-=mmmmeme e
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Annex 1V: Information sheet (Amharic version)

PGk AMPAL Uid PO 7AR PO/ S P R:
PGk CAN: PPN BHT oMY doepecs huhges O-MP+ JIC PATFDY +PPHYT 9Pt

“Association between the change in nutritional status and its clinical outcome”

P+aiaim AGO: AT AN RIH
Phgk N7 IAC:ASN ANN RLACA T
o)), P:2U PARLE & ATUHY T RLACNE £F79 UNTHA AAPE +4F Fhm, P+HIE jm-::
GAM@D-g° PATHA PT+T FAT NN AT8LS AT PARZE ANNATN L8+ 9°F AT APAA
AT8.48 NANERAATS MG+ ABNYE +2MP L L ATEAMD YO
PhgE GAM:
Negm P emg+ ™Mt N9 T9RUCT HCE PMN+CH 894 AT+ ARSN ANN RLACATL
PAUNZAN M5 FIRUCT NF PaqIN 1@-:NULTY ATEEP N+5F Fham, AT Aem- PATO-
PRI EHAF 9o ATLMAPAA PATE A hUNIRT O-MtT IC PATDY +PPHIF AR P+HN4
MTEF NAPLFD ATLATE 9N 9F ARTEE PMT 7ANA TCILI® HCE PTLLIATIA MGt AUY
mTET NPT ATAA A74%4F AAMM ATLATE N FEHE PIATAA: NAHUI® PHU mFF omt
PATFA @A +5+@ P9 hd>F PgRei) HFFM- dRePPCST AUNIRT MMvF JIC PATO-T
+P Pt NPt PFING MA+NNP ATHEZ PaHA:
Pan/Z8 AANAN LLF:NTHT +T LLACNTE £F79 PATFA AAPE +5% Fhaq AUATRST AtFA Nt
UATST N OMEP LLATATFPA NI, +5Fd AFNI™F 5 ¢35 NH.P NAL APTFm-
NEIMaMEed LL/9AFPA sNPATFA NENT 1ICAT MT+T NTRMPANT NAMT EAMTFPA=
MGk NYAOIR+ET AL PAD- +65:
dPLT Ui ao/EFMm PARANAN MEIR $AJRPAAN PR PLCHY dRgR+EF havg+ IC N+PPH
goy90 K 25%F R8T AL LCANTFM-gD:
PGk MPIo:PmG+ +AFLPT NmGE IC N+PPH IRI9D ARYF £99% MLIR MmEgD 4 P7Tgo:
11C 97 TR @Mt PUNTRT ATANNN AT AAMD ATHARA ATRLLLIM- PTCLT° AP LI
Yaege4BTgn em+d NAPY @378 +Mmem, LUPTA:
PAD/EM MAMLPYF:PFNTMPT NTT YAN TANTA LNNLA=PFNTMPT (IR NERIP
AeNTTIRENFNMPT NP AP APLT8TS. Fha), ARAPPFT ATMPTIAY: PFNMPTF ao/E
nmg+ NANT @b, 790 A18PLL NIPAML £MNPA::
ANAMO™/ZE:
2U Pmet TEERT NARN ANN RLACAT PUAIRTT MG ALTN hAE MmGF+P TEEATTY
ancgee N9R.PRE:P NCEL/ institutional review board/ +792919° 8L%A:: NA DG+t MNP
NNEAT PALNTADY A84A NAPMPIE OMPE LFAN::

PARN ANN RLACAL PUAIRET MY ALTN DAE MTFP PGP RUET 792799, hag+

NAN: +251-115157701 or +251-115513099
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Me+Y PRPNYLEF NATP: A+ A8y £7H NAN: +251-913872598/935171010

P L
NAHY U ®FF N+:MFL N+Ah Uig A78Nh1e ATEH 98479 APNTFHNr O+5% Uh9eq
A&A RLFT AAARTI® AT MANFFD- ANAT P+ARE deAhge FNNLF@T PLCFAT HYE
A1EFAD-RFE NANNCT ATMLPAT::

1. A+3% Uh9RT N&A

2. APE M7 N&EA

3. AMRTT ZTN NEA

hg=nhJa5aC!

N™LhA 524h+4 P IRA:

PPTEY YA PFNMPTY AT MNET OLEFO NTNDC ATLTAMNPT e+ IC
N+PPH NG+ +AFLPT AL IRI9° ARTT 18T ATRMLLCH +LEFAD:NAHUT 18+
NTHY- +T RLACNE +F719 PATFA NI° MG+ A8 LML AL $8.F APIART: PARADANFFO-
&t ANEALET TNNC ATRLECFATD AMEPAD-:

PIRRNA BLANTG ATt -mmmmmmmmmoeoeeeoeo
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Annex V: Consent form for face to face interview with patients (English version)

Good morning/Good afternoon

My name is 1 am working with Mr. Addisu Yigezu who is

researching partial fulfillment for the requirement of Mater in Public Health in Nutrition at Addis
Ababa University. This study is intended for the assessment of the association between the
change in nutritional status and its clinical outcome in Mizan-Tepi University Teaching Hospital
who are under follow up for treatment in in-patient wards.

The study is aimed to fill the information gap and provide evidence for program planners,
implementers, and decision-makers at different levels and thereby to improve the nutrition
intervention program.

Formal consent was obtained from MTUTH to begin the study and now we are collecting the
data from patient records and by face to face interviews with patients.

| assure you that your information will be kept confidential and your name will not be used in the
study. Your answers to any of the questions will not be given to anyone else and no reports of the
study will ever identify you.

The interview is voluntary and it may take 15-20 minutes. Your right not to participate or to
terminate will not affect services that you or your family may receive from the health service
provider. However, if you participate in the interview, you will contribute a lot to improvements
in-hospital care for the patients related to the study.

Are you willing to participate in the study?

1. Yes 2.No

The responder is willing to take part in the study

Name of data collector: Signature:
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Annex VI: Consent form for face to face interviewwith patients(Amharic version)

PUM™INEETY L PLTTT AOMPPP P

M ENMAT!

DT e LNAA=NALF A% PASA ANN RLACHE PTRUNZAN MS
HCE PUA+E 891¢ Papan/bp mG+® SU4F@Y NMAGTF NAT A& M LI IC NARUPY Ao/ 8
NDANAN AL AIFAG:MG+ PaQ /70 NMHY-T RLNCNt +T79 PATFA P+5% Uhgeq
A& UN9PTT AdDnF+A NIt FNMOPTF AT UATRTDT NANF+A LA ATDOM- FNPT
AT AOM PATFO- P 9Po)N LHFFM- AOMT 97 ATLMAPAAST PAFMN ADM NUNIRT AL
PATDT +6F ATIPT 10Tk ATCILID AM-PTFIANLATPT ATB LIS O-AL NPT
MGFP aB/E NAAMTT PAMT PARZE At NAPPYN UMY PMG Ui ATIAAA FAU
ANEPP PLCIA=NAHUT® NTHT-£T RLACNE 79 PNTHA £ NMATH AHUD HFF
PAO.MA °ZE NFNAPF MULLC AT UMIR+EFT NANA NTITHT $ATMLE NTHLCT
NEANAN AL AYIFATPAMT 28 MAMLRIT P+mNe AP NIPPTI® NHU me+
MNMD ARIAKIR OBZET9° AAA D717 ANALT ATRTTIAM AZIIMAPFAD:PATRAAMNID ANN
15 PP ALE BTAA PATRAAMN NEPLATT AL P+aRA/Z+ AT PACRA+E MEIR NRIFM-gP
A%t PAOASIR AONFP P+MmN$ 1@:LU NAPRIE NACATE B NNHANP AL NPATH A
NPTHF ATAIAT AL 9RI9° KLYF +OA FPARFZM-9R: PFIR @Y a8 NAPAMT N+NN4T
NUATHA @D PPN RHF AOMT aR$PP IC +PRH ATAM UNIPTT ATANhN MAALPT
PNMFAPT ANTPP  PNAF A

AMG+ dB/E AAMT &PLTIPT?

1. hP7 2. AR RAL9D
NG+ ATRA+TE & $LPA:

pan/ZBEm- ANAN, A9™: &C:
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PATICT d®MLP

PO MLt (.

P+TFNT 7 / /

MLk P+NLLeNt $7 / /

PHTFNT N&a 1. Pe-Nm 2
2. P& MY
3. TURT

NEA ATE: AMPAL PMUNLP ASSC Ui F ao/8 8AA
NEA 1.00AZFP &G PAT-UHN ALETY P+aPAN+ M PRPF ALY PCAPT APALFP AT PNY-UH

a/EPF P+@ANE MPRPTT AMLPPFAL:: PAUN+TATT MPEPT N TPR NAPMPP JoCen MUY

mANT PANMIT9 D PR NPT PARART ARAN £94:

LN mPe

ng

HAR

101 0L MmP AYFID- (T AR dOF)

102 2

103 TR PUA TIRLPA?

a9’y
a9’y

NN I&E PTLFA ..o 1
NN MOI& P FA oo 2

ATLE BLE (1-8) oo 3
UATE L8 (9-12) oo 4
NAE /BN e 5
RLNCAT e 6

104 PINF Uitk

A

PIR+HNF/PI+HN .. 4

NARIAR ..o 5

105 PACARTF

pan

YN AT

NGPARIR. 2




+ame.... 5

NG ABIR. 6

AoAL e 7

PPTT M ULMHPF +NFL1PF? RCFRAN. ..o 1

NFAN . 2

106 TCFNFIT oo, 3
T AATD. e A

AANALTIAG .S

h&d AT, ®AZFP PMS Th a°/8

+¢ mPe anAn HAA

201 | P7+NF PNAF ALYF ANT PLIR 0I0 NASF ........... 1

PeLAs AT PATE e, 2
Ph-AAT A PATT QIN.........3
PR+ A ANAT . 4
S Ta o I Ao T 5
PM1F G PADTF NAS.......... 6
PARFNAN NAF oo 7
PLIPT +PPH NAFPF..........8
V1T RLI e, 9
AA NA 27AR 10

202 | PNAF@T ALYF NHCHE | s
224 (NFnm@m NCL AL £aRAN+)

203 | PINF AA HeTHZ NAF YL Y 1
(NFNam NCe AL PATD e 2
£aAn+)

204 | FhO@ +nms NAF AANF N
NHCHC 284

205 | P3¢ PNIAC NAF AANT? (NFNTLER | AA .. 1
nNCE AL £aPAN+) PATD e 2

206 | P+AF a2FNaG L NGEA PIMENF T AL PA | AA e 1
MIFDI° RLTF PATLNAAT TRPART 2 | PATC . 2
(hham @ nCe AL £apAN+)

207 | AU POR,MASF AR e F RA Y Y 1
(hhamo NCe AL £apAN+) PATD e 2

208 | NYT  PHAPP Ryt N @AM
emh8x ? (hh@m hCe AL
2apAN+)

209 | AdF NNF ACFF @AM PR MIT | AECIAD ... 1
AECID- PP A? AALLNID .. 2

210 | P+EF AN e AKA NI NYA | AA e, 1




@My5mge Yyarge NNt PNAF ALYTF | PAT..ce, 2
a-¢h, A ?(ha-h@m- hCe AL £amAN+)

N&A ANF: ANEREN ANA AdDA T
hFhmm 3¢ e+197 PMS L4 (AM+F FhPT e+HIE ML P)

301

NNENT OCH N PIMA®  PANRT dRIN

OERIOC /TRPIATE PCATD e, 1
NAPME PTALA(K5%) e 2
PTNO 5-T0% oo ssessessess s sssanns 3
PTA T0-T15% e saeens 4
PTO > T5% e e saenn 5

303

NGAT A2 - PR TN U3

ADR PATE e 1

ANAN LA EAR TN e 2
URA NGB 10L1C PIAM AN 4
AATRAR T ) it 5

304

NUAT ARTT NAL PSP PUEU Y9 FRAR++

TOYTD TPANT PATC....ooooeeeeerveereeccecsiiineenseeeeseeneeeeeeees 1
TIBANAT ... 2

305

PATAT ATPNPAT PTINTDTY AP

FAN FIR TOAGT s 1

306

pangany pgeCang. 1T (M$N)

307

PA@-1F PPN EATH(BLT)(PATR 27 &AYFT PAR48 NTiF)

EBLT PADRTD e 1

308

PAE AT PRLT AT MRIAM (NS NFAPHLT)

FHR/AGD CATL . e 1-2
N AT N N A e, 3-4




309 M-1F @OAAT (dRpdDer, ANNMN,)
FAR/ARD PATL. e 1-2
NFIR-TONNAT e 3-4
VB AG eeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeeeeeeeeeereeeeee 5
310 @Y EML PANT (RCEIMFIANCHZ A TTH:NLAR PHDME P L)
FAR/AGE PATL. e 1-2
N IR-TONNAT s 3-4
DTG e 5
311 ANENLN rNd ANNMTT AMPAL PIRN Ui (AT8.T ToLM)
312 ANENLN 9hNd ANNTTT AMPAL PRI Ui (ATST R4

PHMMYT AMPITN PAQ ... A

MmhhAT P9R9N ATt PANT(MCME). ... B

Nh&+E 28 092N APLTF PAN...ooceecee C
RA)GTAU=

ANAPT NFHhhA LA hed aoqeA+T NL I P2 IM!

ANAN, h9°:

+&mm¢d NIe:

7

hFhmo ¢ e+19T PMT oCe (+5F AT CAD AT.OM- (25 7 § NAL AUF
FhaPF e+HIE ML P)

Participant code

MLk P+NYent 7% / /
($1/DC/R.TP)
NPATHA POM-NF $7Y / /

($Y/DC/R.I)

NEA A&t : AOALFP PMT Th a8

/% PP AN

401 AUT PA PAMTT ANEF (ANDT ALY PAM-T PAMYT ANET | ...l e
£AM)

402 P+5¢ arhag P N&EA NIt NYA TIF@9°  yaoge Nt | AA
PNAF A2TF @b, NA ? (NFha,a- NCE AR 2aPANE) PAgD

N&A ANT: ANERLN 9ANA ANNTTF

501 | nheNt oce Am Pamae  enNet dein
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MEICC /TPPINTE PATD e 1
NAPMEF PTAA(L5%). oo 2

PTA 5-T0%0.ccmveercerereeriecrinecnrinreseisessissessseseesseseessennecs 3
PTA 10-15% oo eseseeeenne 4
PTA >T15% e 5

503

NU-AT AP BN PAR 7N U3

ABE CATD e 1
ANAN PA AT TP 2
ULA ALhL TMZITC LI AN oo, 4

504

505

PATAT ATPNPAT PTINTDTY AP

FUR FTA TOAGT e 1
ATRYPADN PTYNANE e 2
ATPAGTE PARNAL e 3
YPABATNF oo 5
AT BREG oo 6

506

paREan/, pgRLADL. £ RTH(EMPN)

507

PAM-1F PPN §ATH(BLT)(PATR 27 &AFT PER48 NTF)

EBLG PADETD e 1
TR EBLT AADE oo 2
TONNAG BT AAD ..., 3
NEAE EBLT AAD ..o 5

508

PAE AT PRLT AT MRIAM (NS NFAHLT)

FAN/ADD PATC. oo 1-2
NAETR-TRNNAT s 3-4

509

M3F dPAAT (QPbanen, AhNN)

FHR/AG D CATL e 1-2
N T N N A e 3-4

510

@Y a@MC IPART (RCEIPMFIANCNE ADTHNLAR P+HOME L)
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R/ AR CATD e 1-2
N T AT N N A e 3-4

511 ANEALA PN ANNTRTF AMPAL PIPIN U1 (A T1S5T T°4T)

512 ANERLAN 1AeNd ANNTRTT AMPAL TR Ui (h18.T T°LM)

PHAMMT ATD I PADS oo, A, @NhNAT PgooN At
PANT(DCME).e B, Nh&+§ 228 PIR)N AMZF PAN ... C
h&d NeNt: PUNTFA 823

&MC | mPE he HAA
601 PNt 7 (PI/®™C/R.IP) / /
602 N$LFTo MPT P+HLLIAFTD 8N LT AA A e e e e 1
R LY 2/504/
603 | $2 MG P+LLIATFD- &7 ($T/DC/R.TP) / /
604 | NUNTHA POMNT 7 ( $3/MC/A.I ) J—
ANRPY NFRNA UAT® REA RPAET NI, PZI%1M:!
ANAN NIP:
+&Mm¢ Nge:
7!
AORAT AU
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Curriculum vita of Primary Advisor

Curriculum Vitae: Bilal Shikur

Last updated: August 2015

Personal Information

First name: Bilal Middle name: Shikur Last name: Endris

Age: 29years Sex: Male Marital status: Married and father of a son
Place of Birth: Addis Ababa, Ethiopia

Date of Birth: 1 October 1986

Nationality: Ethiopian

Language: Amharic, English, and Arabic: Speak, Read and Write
Email: lebiluka@yahoo.com

Phone number (mobile): +251911-47-53-75

Home Address

Kolfe Keranio sub-city, Kebele 08/09

House number 1056, Addis Ababa, Ethiopia

Tel: +251-112-792232

Work/office address

Lideta sub-city, Addis Ababa University, College of Health Sciences, School of Public
Health

Tikur Anbessa Specialized Referral Hospital, Main building, Second Floor, Room
number c216

P.O. box: - 5657

Tel: +251-115-157701

I. Academic Qualification

1. Masters of Public Health in Epidemiology (MPH):

Period of study: September 2012- July 2014

Program: Masters of Public Health, Epidemiology Specialty Track
Institution: Addis Ababa University, School of Public Health, Addis
Ababa, Ethiopia

2. Degree of Doctor of Medicine (MD):
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Period of study: January 2006-September 2011

Program: Medicine

Institution: Addis Ababa University, School of Medicine, Addis Ababa,
Ethiopia

3. Ethiopian Higher Education Entrance Certificate:

Period of study: September 2003-July 2005

Program: Preparatory Program

Institution: Medhaniyalem, Addis Ababa, Ethiopia

4. Ethiopian General Secondary Education Certificate:

Period of study: September 2001-July 2003 G.C

Program: High School

Institution: Dilachin, Addis Ababa, Ethiopia

Il. Work Experience

1. Assistant Professor of Public Health

Duration of employment: Since July 2014

Institution: Addis Ababa University, School of Public Health,

Addis Ababa, Ethiopia

2. Lecturer

Duration of employment: September 2011 — June 2014

Institution: Addis Ababa University, School of Public Health,

Addis Ababa, Ethiopia

3. Co-PI of Addis Ababa Mortality Surveillance Program: June 2014 -July 2015
4. P1 of Addis Ababa Mortality Surveillance Program-Since July 2015

5. Clinical Intern

Duration of Employment: July 2010 — July 2011

Institution: Tikur Anbessa Specialized Teaching Hospital

Research experience

Assessment of the relationship between malnutrition and malaria among under-five
children in Adami Tulu district: A case-control study (Under Review, BMC-Public

HealthJournal)
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Assessment of the magnitude and factors associated with exclusive breastfeeding among

employed and unemployed mothers: a comparative cross-sectional study

Immunization in completion rate and associated factors among children aged 12-23
months in Yirgalem town, SNNPR.

Prevalence and factors associated with work-related injuries in Iron and Steel industries
Addis Ababa, Ethiopia.

Prevalence and Risk Factors of Diabetes mellitus and impaired glucose level among
federal police officers in Addis Ababa, Ethiopia.

Substance use and other predictors of academic outcomes among undergraduate medical
students of Addis Ababa University (ongoing)
Teaching

Lecture masters of public health students of Addis Ababa University, on public health

nutrition

Lecture undergraduate medical students of Addis Ababa University and Myung Sung
Medical College (MMC), on public health nutrition

Committee Membership and related activities

Member of the managing committee of the Butajira Demographic and Health Survey

(One of the oldest demographic surveillance sits in Africa)

Member of Research Ethics Committee (REC) for the department of Reproductive Health
and Health Service management

| was a member and secretary of the School of Public Health’s Golden Jubilee Core
Committee.

Merits received

AMREF young African research scholarship award winner

Pl in a research award by Addis Ababa University-Medical Education Partnership
Initiative (MEPI)

Ethiopian General Secondary Education Certificate with 4.00 GPA (9As)

Ethiopian Higher Education Entrance Certificate with Distinction
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Masters in Public Health with very great distinction with CGPA-3.97 (the top Grade of
the year)

MPH Research-Excellent grade

Professional Associations Memberships

Ethiopian Medical Association (EMA)

Ethiopian Public Health Association (EPHA)

Ethiopian Society of General Medical Practitioners (ESGMP)

Consultancy services

Maternal and Neonatal Health in Ethiopia Initiative (MaNHEP) a project on Amhara and
Oromia regions of Ethiopia; end line survey

Training has taken and Conferences attended

Oral presenter on AMREF health Africa international conference at Nairobi, Kenya

Oral presenter at EPHA 51stconference

PMTCT training from AAU & John Hopkins University/TSEHAI project, March 2011.
ART & HIV care training from AAU School of Medicine & WHO, August 2011.

Training on “Understanding and Using the Demographic and Health Surveys”, Measure
DHS, August 2012

Ethiopian Public Health Association 25« Annual Conference, Feb 20 -22, 2014, African
Union, Addis Ababa, Ethiopia

MDR/XDR TB management training from the Ethiopian Society of General Medical
Practitioners and USAID, September 2010.

Emergency Medicine training for interns from AAU, September 2010.

BPR & Government policy training from the Ministry of Health, September 2011.

TOT on Application of Behavior Change Communication Strategies for HIV/AIDS, by
AAU-MARCH Project, Johns Hopkins University Bloomberg School of Public Health &
the US CDC.

Research Ethics, Addis Ababa University, College of Health Sciences IRB in
collaboration with MEPI
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Reproductive Health Commodity Security, Addis Ababa University School of Public
Health in collaboration with UNFPA

Skills, interests, and hobbies

Know how on statistical software packages (SPSS, EPI INFO, WHO-Anthro,
ENASMART, OPEN EPI, open code, STATA)

Trainer on life skills

Team leadership

Good communication skills

IT know-how

Public speech

Future Plans and Interests

To upgrade my level of education to the next higher level

To be a distinguished health researcher and academician

Giving voluntary health services

To be an expert in my area of study

References:
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