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Abstract

Background: Hospital long stay is a serious social and economic problem, leading to elevated
medical expenses and dissatisfaction, and increased workload and financial burden. Patients
discharge time was different in admitted patients in hospitals. In Ethiopia, there were limited
evidence why the patients’ length of stay is different in roughly the same condition.

Objective: The aims of this study were to determine time to discharge and its predictors among
admissions in Felege Hiwot hospital in Bahir Dar, northwest Ethiopia, 2020 G.C

Methods: Prospective cohort study was conducted among 812 systematically selected study
participants. The data was collected by well-trained data collectors and supervisors using check
list. Then entered into EpiData Version 3.1, and exported into Stata version 15. Median, range of
age and proportion of respondents were stated. Incidence density to estimate time to discharge.
Life table and Kaplan Meier curve to determine the cumulative survival of patients in the wards
were used. Cox proportional hazard (Weibull) model was used to investigate predictors of
discharge. Variables from bivariate analysis with p<0.25 were candidate for final model. Adjusted
Hazard Ratio with their 95% CI at p<0.05 used to predict discharge. Model fitness was diagnosed.
Results: A total of 812 (408 from medical ward and 404 from surgical ward) admitted patients
participated in the study giving total response rate of 95%. Fifty-five percent were females; median
age was 32. The total times at risk/admission in medical wards were 1802and in surgical wards
2074 days. The incidence densities of discharge in medical and surgical wards were 364/1803
(2019/10000)-person days and 356/2074 (1716/10000)-person days respectively. Median time to
discharge of all participant admission was four days. Median discharge time was five days in

medical and four days in surgical ward. Predictors of discharge were age (AHR 1.04(95% CI 1,02-

Xi



1.06)), family care (AHR .69(.51-.94)), admission source (AHR 2.07(1.39-2.90)), admission time
(AHR .57(.49-.67)). Lab.-result delay (AHR .67(.55-.81)), radiological result delay (AHR .78 (.64-
.95)), comorbidity (AHR.50(.42-.60)), disease burden group (AHR 2.15(1.84-2.66)), specialty
(AHR 0.66 (0.56-0.78)), nurse-to-patient ratio (AHR 1.95 (1.57-2.43)), and medication adherence

(AHR 2.83(2.29-3.51).

Conclusion: Generally surgical admitted patients discharged in longer time than medical even
median time of surgical was less than medical. It is important to emphasize on good
communication of respective specialty on lab and radiology result test waiting time and also
teaching the benefit of medication adherence to the patients.

Key-words; admission, length of stay, inpatients.
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1. Introduction

1.1. Background

Hospitals are vital part of a health system that, in coordination with other parts, provides health to
the community. In fact, hospitals have an important role in providing health services;
consequently, they have a major impact on the efficiency of a health system. The most important
tool for evaluating hospital performance is hospital indicators. Among these indicators, length of
stay (LOS) in a hospital is one of the most important indicators that are widely used today to

measure the efficiency of hospitals (1-3).

The appropriate time to discharge as ideal time in each department varies from country to country.
In Ethiopia ideal time to be discharged from emergency is 24hr regardless of disease type and
severity. In others ward ideal timeliness of hospital stay in hospitalized patients is the average
length of stay in respective wards. It is measured as average number of days from admission to

discharge for each inpatient(2, 4).

Hospitals are struggling to provide timely care to a progressively increasing number of out of the
blue visits to the facility. Government of Ethiopia health minister also established hospital reform
implementation guideline in 2010 to measure quality improvement. In which each hospital should
have liaison and referral service that is responsible for manage hospital bed management, facilitate
emergency and non-emergency (elective) admission, and provide social service support to the
emergency, inpatient and outpatient case teams. To achieve hospital bed occupancy optimum no
patient should remain in hospital any longer than necessary time due to irregular ward rounds,

timely mannered required investigations or procedure, delay in arranging necessary follow up



appointments, discharge or referral papers, lack of hospital administrative or cashier functions to

handle discharges 24 hours a day, 365 days a year (3).

One of clinical outcome measures is length of hospital stay which is important to monitor
implementation of Health Sector Development Program. As indicated in guidelines the major
important function of determining hospital length of stay as clinical outcome indicators is to
measure the appropriate utilization of inpatient service and, support and strengthen facility

efficiency (2, 4).

1.2 statement of the problem

Discharge time in hospital is varies according to the patient’s variation during presentation to and
hospital process. But in some cases, the variation is beyond expected length of stay in hospitals. It
is worldwide problems that burden in emergency and other different departments of hospital
reported that activities were not gone as scheduled. Patients wait in admission beyond scheduled
time due to different reasons. Most problems or stresses observed in the public hospital system of
New South Wales find expression, in one form or another, be it a lack of senior doctors, ineffective
bed management practices, the widespread use of locums or poor communication with patients or
their attendants (5). Length of hospital stay was longer in the patients unable to gain access to an
appropriate hospital inpatient bed than those gain access to an appropriate hospital inpatient beds

which is also linked to increased waiting time for medical care in the health facility(6).

In Ethiopia where health resources limited and under development is crucial problems, patients in
hospital complain about long stay which is serious social and economic problem, leading to

elevated medical expenses as well high workload and financial burden to hospitals (7).



Quality management and improvement to advance the quality of health service delivery by health
facilities across the country, remarked positive improvements, including the reduced outpatient
waiting time, reduced institutional mortality rate, bed occupancy, the average waiting time for
surgery and patient satisfaction. However, no reports seen in the country on inpatients admission

improvements (8).

In spite of unclear relationship between longer hospital stay and quality of care, longer hospital
stay is associated with financial burden of both hospitals and patients leading to overall raise in
health care cost of the county. Everyone agrees that prolonged hospital stay due to emergency and
inpatient boarding is unsafe; is associated with excess deaths, decreases hospital efficiency, and

makes the lives of clinicians difficult, resulting in dissatisfaction and burnout.

It is also associated with complications like nosocomial infections, immobility pressure sores deep
vein thrombosis deconditioning and then worsening patient’s quality of life in inpatient admission.
Which also requires extra cost to get treated and disturbs the efficiency of services. Longer stay
of hospitalized patients, their discharge pattern and admission rate were described to decrease

acute bed availability leading to overcrowding and hospital utilization blockage (9-14).

Annual admission rate in Ethiopia mental health care facility reported 4 in100000 population with
63 days’ median length of hospital stay(15). To have quality health care including inpatient in
hospitals, government finances enormous amount of budget and oversee hospital operations by

establishing hospital key performance indicator(4).

The hospital related factors such as inability of patients into access hospital beds, delayed
laboratory test, radiological results, and consultation delay were associated with longer stay and

the major issue currently facing hospitalized patients as worldwide problem. These are some of
3



the factors that lead to long stay in hospital in many literatures. During the last several years, it has

been reported prominently in Australian northern America and European (6, 7, 16-19).

However, longer stay in hospital may not be exclusively in emergence department problem in
Ethiopia. It might be problem of wards admitted patient which may be affected by facility, patient
and disease characteristics as well. Study to reason out long stay in hospitals is a few in Ethiopia
such health resource-limited settings. And also reported studies of the extent of hospital stay vary
between studies due to restriction of study to particular wards or age groups and types of

methodology used.

There are questions raising why some patients stay longer and some shorter duration even though
in similar conditions like the same case, ward, admission or beyond average length of stay. Little
is known about the causes of variation in lengths of stay at the different department and in referral
hospitals in Ethiopia, principally because of the shortage of visibly available data about patient’s

length of stay.

Therefore, this study would search for factors predicting to discharge inward patients. Interest in
quality of health care has increased by health care professionals and policy makers due to the
perceived need for continuous quality improvement and transparency to the public. Hence, it is
important to get insight into the quality of health care indicators such as patients length of stay in

hospitals(3).



1.3 significance of the study

The intention of this study is to establish factors related to the facility, patients and disease
characteristics that can explain the length of hospital stay. Interests are growing on policymakers
and health professional to predict time to discharge and then optimize the use of hospital resource.
Because, increasing demand of service users globally and nationwide on quality health care, it is
important to examine problems which can be modifiable regarding service areas and patients

related characteristics of the length of hospital stay.

Hospital managers and policy makers design systems that allow services to be performed more
efficiently through identification of predictors of time to discharge which may represent the
potential target for interventions. It also tries to investigate whether patients stay longer due to
clinical implication or perhaps due to non-clinical reasons. In addition, knowledge of the predictors
to timely discharge benefits users regarding expectations of stay in terms of cost, time and other
resources. And furthermore, it would try to disclose information for future research on predictors

of hospital stay.



2. Literature review

2.1  Socio-demographic characteristics

For many conditions the social circumstances of patients are likely to be important determinants
of the speed with which patients can be discharged from the hospital. In particular, without
adequate care at home may need to stay longer in hospital than other patients, if only for reasons
for social care rather than health care was explained in inpatient length of stay in the National

Health Service of England(20).

Study conducted on risk factors and barriers to discharge on long and short stay patients in public
and private institution, unmarried status is significantly associated with long hospital stay,
unemployed were stayed longer followed by employed, social pension and others grouped as
housewife and students. Patients with higher education level were hospitalized for significantly
longer than those with lower education level. While another study to determine factors associated

with hospital stay revealed married and employed stayed significantly longer(1, 21).

Study done in Malborne, Australia, Emergency department length of stay as independent predictor
of inpatient length of stay showed males (OR:0.9) stayed inward significantly lower excess time
than females(22) while in study to ascertain length of stay in youth population and socio-
demographic like gender, ethnicity, age, socio-economic position status no significant

association(1, 23).

Study to determine association between insurance status and hospital outcome like length of stay
those with insurance had significantly longer stay and higher hospital cost than those without

insurance (1, 24, 25).



In study to assess the characteristics of long-stay inpatients in public and private hospitals in Italian
and delayed discharge and factors associated with the delay and inter hospitals variation in length
of stay in England and somewhere showed probability of experiencing prolonged stay in hospital

is significantly associated with increasing age (1, 21, 26, 27).

2.2  Disease characteristics

Hospital stay associated with more than cure for patients. Study conducted on elders causes of
delayed discharge from hospitals shows significant association of longer stay and developing
complications associated with hospital stay, such as nosocomial infection, loss of function,

immobility, falls and confusion(9).

The degree of clinical complexity presented by different patients varies considerably, even for the
same diagnosis. Staying in admission ward depends on specific case severity, co-morbidity,
clinical condition of different diseases. Study face difficulty in measuring disease severity due to
its complexity to determine length of hospital stay. But few tried to characterize by staging,
classifying by ward or type of treatments patients seeks or using different severity scores scales in
specific disease whilst others few characterized numbers of case in single measurement scale like
diagnosis related grouping (DRG). Others left characterizing disease due to lack of standardized
tools and fear of validity problem on tools in their study, so mentioned as drawback of their studies

(1, 20, 28).

Lawton R. et al. and Appelros P. explained patient’s condition of severity has a positive correlation
with length of stay (p<0.0001) and increasing odds of patient mortality, they used to measure the
severity of conditions by age and comorbidity (Table 4) (28, 29). However, Antonella G at.al

showed no significant difference in long stay and short stay of patients for disease severity and

7



informed that validity and reliability of measuring disease severity is a challenging problem on

their study (21).

Study conducted on Factors influencing the length of hospital stay of patients with heart failure
and a similar study of elder patients delayed discharge and its determinants in England showed an
increased length of stay in hospital is significantly associated with comorbidities like the
development of renal impairment (OR 9.8) and concurrent respiratory problems requiring specific
treatment (OR 3.8) (26, 30). Also another study dealt on the hospital out comes and comorbidity

showed significant increase in length of hospital stay (31).

Study to identify clinical parameters of longer length of stay in patients of 45 years old and above
with acute exacerbations of chronic obstructive pulmonary disease admitted to intensive care units
demonstrated significant increase in length of hospital stay with co-morbidities like pleural

effusions on chest x-ray, requiring intubation, and with a high apache ii score (32).

To decrease length of stay in hospital, efforts had been done by different strategies but reasonable
concern raised that early discharge could increase rates of readmission. Evidence suggests
readmission in a month significantly decreased hospital length of stay (33). In contrast study on
length of hospital and associated factors showed that patients with history of previous hospital

admission had significantly longer stay (1).

Patients in admission can takes multiple medication. Concurrent use of many drugs or
polypharmacy significantly increased admission times in elders more than 65 years old case mix
studies while no significant effect of polypharmacy on length of stay of polypharmacy in similar

case mix study (34-36).



Medication adherence yet in studies examined for similar cases. studies showed increasing
medication adherence significantly reduces the risk of negative outcomes like length of hospital

stay in heart failure patient and infectious disease studies (37-39).

2.3  Hospital related factors

Facility related factors explained length of hospital stay was a wide range of problems discussed.
Length of hospital stay varies in different departments care and other wards can occur at a variety
of health care levels. Negari et.al reported that overcrowding, waiting time for radiological service
and waiting time for laboratory results significantly and positively affected(7). In study of women
hospital the number of laboratory tests, radiographies and sonographies had positive significant

effect on the length of hospital stay(40).

Sufficient numbers of staffs in hospitals may prevent patient adverse events that cause patients to
stay longer than necessary. Studies weren’t contradicting on nurses to patient’s ratio length of stay.
Increased nurses per patients significantly reduced length of stay (41, 42). Also, in regard to
workload and patient’s outcome study like for length of stay is compared between hospitals and
wards. Study to demonstrate association between workload of the nursing staff and patient safety
outcomes like length of stay indicated that higher workloads that are patient to nurse staff ratio

were related to significant longer hospital stays (43, 44).

Ward admission takes place at any time of hospital service time even in weekends. Those patients
admitted to the inpatients outside normal working hours were stayed significantly longer excess
time compared to office our presented patients. Similarly, in the same country study to ascertain

the relationship between delay to reaching an inpatient bed/ access block and inpatient length of



stay showed significant longer stay of off-hour admitted patients in both accesses blocked and non

-blocked patients inward (6, 22).

In addition, in young adults to see association between longer stay and socio-demographic status

off hour admitted patients were significantly associated with longer hospital stay (23).

Patients admitted in wards get through emergency and out patients departments. study shows that
patients admitted through emergency have a significantly shorter length of stay as compared to
those with elective admission or outpatient admission root among adult admitted patients in acute

care (34).

10



3. Conceptual frame work

Facility characters

Delay of lab results

Delay of radiological results

wards/Specialty

Admission time

Sources of admission
Patients to nurse ratio
Patients to physician ratio

!

Time to discharge

Socio-demographic \

Sex Disease character

Age Co morbidity

Disease burden group
Number of medications
Occupation Primary dignosis
Nosocomial infection
Re admission in a month
Medication adherence

Marital statues

Insurance status

Figure 1. conceptual frame work of factors associated with delayed discharge in hospital

synthesized from above literature reviews (30, 39, 44-46)
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4.  Objectives

4.1  General objective

To determine time to discharge and its predictors among admitted patients in Felege Hiwot

comprehensive specialized hospital in Bahir Dar, northwest Ethiopia, 2020G.C

4.2  Specific objectives

1. To estimate the median survival time of discharge among admitted patients in medical and

surgical wards in Felege Hiwot Comprehensive Specialized Hospital in 2020

2. To estimate the incidence density for discharge among admitted patients in medical and

surgical wards in Felege Hiwot Comprehensive Specialized Hospital in 2020

3. To identify predictors of discharge among admitted patients in Felege Hiwot

Comprehensive Specialized Hospital in 2020

12



5. Methods and materials

5.1 Study setting

The study was conducted from March to May in 2020 at Felege Hiwot comprehensive specialized
hospital which is found in Bahir Dar city. Bahir Dar is the capital city of Amhara national regional
state and is found 563km northwest from Addis Ababa. It was established in 1963 G.C. and located
at northern end of the city near Lake Tana. The hospital is intended to serve five million people.
Currently the hospital delivers health service as outpatient and inpatient management in different

departments.

The hospital has 482 beds in 11 different specialized cares which has one emergency ward and
Inpatient wards such as Gynecological &Obstetric, Surgical, orthopedics, Medical, Pediatric,
L&D, Eye unit, NICU, psychiatrics, oncology and 22 OPDS and. Inpatient admission roots were
from emergency, OPD and ICU. In 2011 annual there were report admission of 25962 patients in

all wards (47).

For purpose of this study inpatient wards were classified into two major wards named as medical
wards and surgical wards. Medical wards include in this study adult medical ward, pediatrics and
oncology. Under Surgical wards general surgical ward, orthopedics, gynecology and, labor and

delivery categorized (48, 49).

5.2  Study design

Prospective cohort study which has better ability to accesses missed information from registrations
to determine hospital stay was used. Out of 854 respondents, 812 respondents each followed for

maximum of fourteen days from March to May in 2020.
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5.3 Study participant

All admissions from March to May in 2020 were source population for the study. Patients admitted
in general surgical, orthopedics, gynecology, labor and delivery, adult medical, pediatrics and
oncology wards admitted patients in study period from March to May in 2020 at Felege Hiwot

Comprehensive specialized hospital were being candidates for the study.

Inclusion criteria: Patients admitted in general surgical, orthopedics, gynecology, labor and
delivery, medical wards include adult medical, and pediatrics and oncology wards admitted

patients in study period.

Exclusion criteria: Moved from one study to other study wards (staying in different study wards

was difficult to determine how long stayed in admission) was excluded.

The Selected individual in ward was followed daily in inpatients for the follow up variables and

recorded according to the checklist.
Events: being discharged.
Censored: loss to follow-up, transferred, died and not discharged in data collection period

5.4  Sample size determination

Epi info version 7.2.0.1 was used to calculate the minimum sample size by considering 95%
confidence interval, power of 80, and 1:1 ratio of medical and surgical ward patients. Proportion
of discharge in 14 days stay 50% in internal medicine wards and the proportion of inpatient taken
as 10% deference of surgical ward, due to lack of similar study done in Ethiopia. The total sample

size calculated for medical and surgical ward patients each was 388, gave the total sample 776,
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and 10% added to compensate lost follow up and drop out of patients, and the final sample size

became 854.

5.5  Sampling technique/procedure

stratified random sampling was used to select patients in both groups. The total patients flow from
the previous year during the same period was used to calculate the sampling interval. From each
wards medical every other and from each surgical wards every third admissions were selected

(figure 2).

In Medical 599
expected admission

Surgical wards 1034
expected admission in

G.
surger
y 437

Gynecol
ogy 323

427

477

Figure 2; sampling procedure for study participant from two major wards in Felege Hiwot

compressive specialized hospitals March 2020
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5.6. Study variables
5.6.1 Dependent variable
Time to discharge

Discharge status

5.6.2 predictors of discharge

Patient’s characteristics/ base line characteristics

Sex
Age

marriage

Insurance status

>

>

>

» Occupation
>

» Education
> Family care

Facility characters

Delay of lab results
Delay of radiological results

Specialty

Sources of admission

>

>

>

» Admission time
>

> Nurse to Patients ratio
>

Physician to Patients ratio
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Disease character

Diagnosis

Co morbidity

Disease burden group

Nosocomial infections
Number of medicines

Medication adherence

vV VvV V VvV ¥V V VY

Re admission in a month

5.7 Operational definitions/measurements

» Time to discharge: in this study, time taken from admission till discharged from inpatients
to home or other facility in follow-up period.

» Discharge: discharging of patient within14 days in admission to home or other facility. To
measure inpatient service efficiency hospitals, use two-week duration data from patients.
So, this paper uses two-week duration for each patient to gather almost similar information
from patients (4).

» The primary diagnosis is the main diagnosis for admission (10). Recorded from patients
card as soon as diagnosed.

» Nosocomial infection: presences of hospital acquired infection registered on patients’ card
as nosocomial infection.

» Disease burden group: in this study primary diagnosis were categorized as global burden
of disease into four categories; communicable, non-communicable, injuries and maternal,

perinatal conditions.
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> Arrival of lab/radiological results; any result report come after its usual time known as
turnaround time for each test (24).

» Comorbidity; presence of more than one diagnosis

» Number of medications; number of medicines each patient taking and registered in
patients’ card.

» Time of admission; off and office our admission. Those admitted at 8:30 am to 5:30pm

from Monday to Friday excluding Holy days are office hour admission. And other ways

off-hour admission.

Family care; presence of attendant during stay period.

Nurse to Patients ratio; number of nurse divided by number patients at admission

Physician to Patients ratio; number of physician divided by number patients at admission

YV V VYV V

Medication adherence; using morisky scale 4 questions scores was given from 0-4

according to the answer by each patients it is validated tool in researches (50, 51).

Morisky Scale Scoring systems

1. Do you ever forget to take your medicine?

2. Are you careless at times about taking your medicine?

3. When you feel better, do you sometimes stop taking your medicine?

4. Sometimes if you feel worse when you take the medicine, do you stop taking it?

Yes=0 and No=1

 Zero is the lowest level of medication adherence

* 4 is the highest level of medication adherence
18



Patients who scored 0-2 were non—adherent while 3-4 scored were adherent

5.8 Data collection instrument and process

Data collected by trained collectors prospectively from participants’ admission data, medical
records and short interview. The checklist was derived from related literature. All candidate
patients were registered and given an ID with checklist bearing base line data. Three-degree nurses

who had day training on how to record data filled the checklist.

The base line data like age, sex, primary diagnosis and date of admission were recorded from
patient card while education, insurance status, marriage and occupation short interview at
admission were carried out as soon as patient admitted. Then any laboratory and radiological
investigations report came after its turn round time was not applicable since investigation results
were so late. Even investigation stays more than days in ward admitted patients and no results
reports were available at its usual time known as turnaround time., so this study used number of
days’ investigation reported back to the patients were recorded. For nosocomial infection followed
presences of hospital acquired infection registered on patients’ card is recorded in follow up period.

Comorbidity was recorded from cards if more than one diagnosis presents.

5.9 Data quality

The checklist was pre-tested in other similar hospital study area on 5% of sample to overcome any
difficulties in variables measuring during data collection and any further valid and reliable ways
to measure. Principal investigator had close supervision to overcome any mistakes from data
collectors. After checking all checklists for consistency and completeness the data collectors

submitted the filled checklist to the principal investigator. Incorrectly filled or missed records were
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sent back to the respective data collector for correction. Data collectors had no information which

ward was related to outcome variables to reduce bias.

5.10 Statistical methods

The collected data was coded, cleaned and entered into EpiData Version 3.1, and exported into
Stata version 15 for data processing and analysis. The first analysis were descriptive statistics to
examine proportion of participants responded then the median and range of age was determined
after checking the normality. Using person days, incidence density of discharge was determined.
Cumulative probability of survival time to the discharge was determined by life table and Kaplan
Meier survival curve. Log rank test to compare survival of medical and surgical wards was used.
Variables from bivariate analysis with p<0.25 were candidate for final model. Final model was
determined by forward variable selection method with p<0.05. Continuous variable, age was
checked for its log linearity by grouping and fractional polynomial method and each methods
model compared using the list Akaike information criterion (AIC) value model. Age as continues
log hazard with list AIC was selected and for meaning full interpretation 5-year increase was used.
Nurse to patient ratio and medication adherence data were grouped according to previous
literatures. Final model was checked for statistical test of hazard proportional assumption using
global test and violated, so farther parametric survival model with list AIC (Weibull hazard) was
used. Post-estimation plots for Weibull distribution assumption was checked for model fitness.
Adjusted Weibull Hazard risk with their 95% CI and p < 0.05 was used to identify the predictors

of discharge.
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5.11 Ethical consideration

Approved ethical clearance was obtained from Bahir Dar University, College of medicine and
health science Institutional Review Board. Formal letter of cooperation was written from the
university of Bahir Dar ethical clearance committee to Felege Hiwot comprehensive specialized

hospital.

Written consent was taken from each study participants during provision of information about the
purpose and benefit of the study and was told about their right to withdraw from the study at any
time. Confidentiality of the information was maintained throughout the study period by using

anonymity identifiers.
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6. Results

6.1 Population profile

A total of 812 admitted patients participated in the study giving total response rate of 95%. Five
percent (19 from medical and 23 from surgical wards) refused the consent at admission. From
participants 55 present were females and about 43% were illiterate. Participants age range from

one month to 88 years with median age of 32 years.

In medical ward, half of the study participants were males and 41% of the study participants were
more than 40 years old. About forty percent were illiterate. In surgical ward about fifty-nine
percent of the study participants were female and 18% of the study participants were less than 20

years old. Forty-six percent were illiterate (table 1).
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Table 1. Socio-demographic characteristics of admitted patients in Felege Hiwot compressive
specialized hospital 2020 (n = 812)

variables Medical ward Surgical ward Total
frequency % frequency % Frequency %
Age group 0-20 119 29.24 72 17.78 191 23.52
21-30 57 14 151 37.28 208 25.62
31-40 66 16.22 109 269 175 21.55
40+ 165 40.54 73 18.02 238 29.31
Sex Male 197 48.40 167 41.23 364 44.83
Female 210 51.60 238 58.77 448 55.17
Education Iliterate 165 40.44 186 46.04 351 43.23
Primary 86 21.08 98 24.26 184 22.66
Secondary 112 27.45 90 22.28 202 24.88
Tertiary 45 11.03 30 743 75 9.24
Marital status Married 207 50.86 270 66.67 477 58.74
Single 200 49.14 135 33.33 335 41.26
Insurance Insured 201 49.26 202 50 409 50.37
Uninsured 207 50.74 202 50 403 49.63
Family care  Present 387 94.85 379 93.81 766 94.33
Absent 21 515 25 6.19 46 5.67
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6.2 Survival status of admitted patients

The total time admitted patients followed was 3877 days. The incidence density of discharge was
720/3877 person days. One fourth, 50% and 75% of the admitted patients discharged at day 3, 4
and 6 respectively (table 2 and figure 3). The discharge time was longer for surgical wards admitted
patients compared to medical ward admitted patients (figure 4).

Table 2. Life table for discharge of admitted patients in Felege Hiwot compressive specialized
hospital 2020 (N = 812)

Interval Beg. Total discharges censored  C.Survival (95% conf.int)
1-2 812 70 12 0.9132 0.8915-0.9306
2-3 730 76 10 0.8174 .7889-0.8425

3-4 644 128 16 0.6529 0.6185-0.6850
4-5 500 126 8 0.4871 0.4514-0.5218
5-6 336 121 9 0.3240 0.2909-0.3575
6-7 236 73 4 0.2229 0.1937-0.2535
7-8 159 43 3 0.1621 0.1364-0.1897
8-9 113 23 3 0.1286 0.1054-0.1543
9-10 87 18 0 0.1020 0.0811- 0.1256
10-11 69 8 1 0.0901 0.0704-0.1127
11-12 60 15 1 0.0674 0.0503-0.0877
12-13 44 11 1 0.0504 0.0357- 0.0686
13-14 32 6 1 0.0408 0.0276- 0.0577
14-15 25 2 23 0.0347 0.0219-0.0520
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In medical ward 408 patients followed during the study period with response of rate 96%. The
total time at risk/admission in medical wards was 1803 days. The incidence densities of discharge
in this wards were 364/1803 (2019/10000)-person days. Most of the patients (97%) discharged in

9 days. One fourth,50% and 75% discharged at day 3, 5 and 6 days (table 3 and finger 4).

Kaplan-Meier survival estimate
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Figure 3. Kaplan Meier curve showing survival time to discharge in Felege Hiwot compressive

specialized hospital, 2020
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Table 3. life table for discharge of medical ward admitted patients in Felege Hiwot compressive
specialized hospital 2020 (n1 = 408)

Interval Beg. Discharges censored Survival (95% conf.int)
Total

1-2 408 47 10 0.8834 0.8478 0.9111
2-3 351 29 4 0.8100  0.7679 0.8452
3-4 318 61 12 0.6516  0.6022 0.6965
4-5 245 58 0 0.4974 0.4464 0.5462
5-6 181 71 8 0.3044 0.2585 0.3514
6-7 108 43 2 0.1821 0.1443 0.2234
7-8 63 20 0 0.1243 0.0926 0.1609
8-9 43 17 2 0.0740  0.0496 0.1046
9-10 24 8 0 0.0493 0.0298 0.0760
10-11 16 1 1 0.0461 0.0273 0.0723
12-13 14 6 1 0.0256 0.0121 0.0477
13-14 7 2 0 0.0183 0.0073 0.0386
14-15 5 1 4 0.0122  0.0033 0.0336

In surgical ward 404 admitted patients followed with response rate of 95%. The total time at
risk/admission in surgical wards was 2074 days. The incidence densities of discharge 356/2074
(1716/10000)-person days. Most of the patients (97%) discharged in 11 days. One fourth,50% and
75% discharged at day 3, 4 and 7 in surgical wards (table 4 and figure 4)
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Table 4. Life table for discharge of surgical ward admitted patients in Felege Hiwot compressive
specialized hospital 2020 (n1 = 404)

interval Beg. total  Discharges censored  Survival (95% conf.int)

1-2 404 23 2 0.9429 0.9154 0.9617
2-3 379 47 6 0.8251 0.7841 0.8589
34 326 67 3 0.6544 0.6053 0.6990
4-5 255 68 8 04771 0.4267 0.5258
5-6 179 50 1 0.3435 0.2963 0.3911
6-7 128 30 2 0.2624 0.2191 0.3075
7-8 96 23 3 0.1985 0.1597 0.2404
8-9 70 6 1 0.1814 0.1440 0.2222
9-10 63 10 0 0.1526 0.1179 0.1914
10-11 53 7 0 0.1324 0.1000 0.1695
11-12 46 15 1 0.0888 0.0621 0.1212
12-13 30 5 0 0.0740 0.0497 0.1044
13-14 25 4 1 0.0619 0.0398 0.0905
14-15 20 1 19 0.0560 0.0343 0.0852
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Kaplan-Meier survival estimates
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Figure 4. Kaplan Meier curve of medical and surgical ward admitted discharges in Felege Hiwot

compressive specialized hospital, 2020

Table 5. The log rank test of medical and surgical wards

wards Events Events

observed expected

Medical wards 364 333.21
Surgical wards 356 386.79
total 720 720.00
Chi2=6.96 p<0.00

The survival function of medical and surgical wards was significantly different.
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6.2 Predictors of Discharge

The variables included in the final model after forward selection (p<0.05) were age, presence of
family care, admission source, admission time, lab. result delay, radiological result delay, disease
burden group, presence of comorbidity, specialty, nurse to patients’ ratio, and medication

adherence (table 5).

In this study, the discharge time was longer in children, i.e. as the age of the patient increase by 5
years, probability of discharge decreased by 4% (AHR 1.04(1.02-1.06)). Radiology result arrival
more than one-day delay increased discharge by 22% (AHR .78 (.64-.95)) compared to first day
delay. Presence of comorbidity increased discharge by 50% (AHR.50(.42-.60)) compared to
without comorbidity. Admission from emergency decreased discharge by about 2 folds (AHR
2.07(1.39-2.90)) compared to admission ICU. Admission from OPD decreased discharge by about

1.6 fold (AHR 1.59 (1.08-2.33)) compared to admission ICU.

Discharges of off hour admission increased length of stay by 43% (AHR .57(.49-.67)). Discharge
of combined non-communicable, maternal and prenatal condition admission was decreased by 2.2
times compared to discharge of combined infectious and injuries admission (AHR 2.15(1.84-
2.66)). Discharge time of surgical ward was increased by 34% (AHR .66(.57-.78)). In this study,
patients with family care showed 31% (AHR .69(.51-.94)) higher discharge compared to without

family car.

Patients with a lab result arrival second or latter day increased discharge by 33% (AHR .67(.55-
.81)) compared to first day arrival of lab results. At patient admission nurse to patient ratio >1:2
decreased discharge time by two fold (AHR 1.95 (1.57-2.43)). In addition, patient with adherence

of medication decreased discharge by 2.8 fold (AHR 2.83(2.29-3.51)) compared to non-adherent.
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Table 6. Predictors of discharge in Felege Hiwot compressive specialized hospital,2020

Variables CHR AHR P-value 95% CI AHR
Radiology result delay .35(.29-.41) 0.78 0.012 0.64-0.95
Comorbidity .37(.32-.44) 0.50 0.000 0.42-0.60

Admitted from

Emergency 2.92(2.04- 4.19) 2.01 0.000 1.39-2.90
OPD 2.20(1.52-3.19) 1.59 0.017 1.08-2.33

Admission time ~ .47(.40-.55) 0.57 0.000 0.49-0.6
diseaseburdengroup22 3.2(2.67-3.80) 2.22 0.000 1.84-2.66
specialtyl .88 (.76-1.02) 0.66 0.000 0.56-0.78
Family care  .78(.58-1.05) 0.69 0.017 0.51-0.94
Lab. result delay  .44(.38-.51) 0.67 0.000 0.55-0.81
Age/5 1.02( 1.00-1.04) 1.04 0.000 1.02-1.06

Nurse/patient 2.80(2.32-3.36) 1.95 0.000 1.57-2.43
Medication adherence  4.25(3.44-5.25) 2.83 0.000 2.29-3.51

Post-estimation plot of hazard function shows increasing of discharge through time but not
increasing or decreasing i.e. in Weibull distribution if the model is fit enough the plot is increasing
or decreasing not both at the same time (figur5). Also estimated cumulative hazards plotted against

the Cox—Snell residuals is close to the reference line (figure 6)

30



Weibull regression
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Figure 5. Plot of hazard function from Weibull regression to show model fitness
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Figure 6. Goodness of fit Plot of cumulative hazard function from Weibull regression
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7. Discussion

In this study incidence density to be discharged in 14 days was 720/3877 person days. This means
if we follow 3877 admissions for one day 720 patients would be discharged. The incidence density
of discharge in medical wards were 364/1803 i.e. if we follow 1803 admitted patient in medical
ward for one day 364 patients would be discharged. Fifty percent of medical ward were discharged
within five days while in surgical with in four days. Even though surgical ward admission stays

longer, the median discharge time is shorter than medical.

In this study, as the age of the patient increase by five years, discharge decreased by 4%. This
finding opposes with researches finding which showed probability of experiencing prolonged to
discharge from hospital is significantly associated with increasing age (1, 21). In this study
population, older patients were more admitted with disease which take shorter time to discharge
like conditions gynecological and oncological problems and also it included broad age ranges than
other studies. This study is important for consideration and seeking attention for young ages, being
admitted for longer duration, to have sufficient resource allocation bearing in mind the limitation
of the studies. In this study, patients with family care showed 29% increase in discharge compared
to patients without family care. This finding is inconsistent with findings from England national
health service on length of hospital stay, in case of absence of a family care a patient cannot be
discharged home until he/she is able to manage independently or patients without adequate care at
home stayed longer for social reason than medical reason (13, 20). Attendants of patients are key
decision maker. So the absence of such person therefor may affect finding suitable place. Further
research is need why this statistical association exist in family care and longer time to be

discharged. This finding is important in understanding of how family care affects hospital stay.
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In this study patient with comorbidity showed 50% increases in discharge. This is confined to the
study from England and New Zealand (26, 30, 31). This is due to presence of concomitant
problems requiring further treatment time leads to longer than average length of hospital (30). The
significance of the medical comorbidities in this study may suggest that length of stay in admitted
patients with comorbidity may not be further modifiable, but it may be more appropriate for future

interventions to target on such conditions to reduce longer time hospitalization.

Discharge time of combined non-communicable, maternal and prenatal condition admission was
2.2 times higher discharge of combined infectious and injuries admission. Gynecology and
obstetrics length of stay in Felege Hiwot Comprehensive Specialized Hospital is shorter than other
wards and also orthopedics admitted patients stayed longer to be discharged which can contribute
discharge difference in two wards (47). This evidence is important to emphasis on hospital stay in
these disease group. However, individual case severity and other conditions should be considered.
Patient with adherence of medication discharged 2.8 than non-adherent patients. Which is similar
with findings from research findings in Indian which showed good medications adherence has
favorable effect on health outcomes including reducing length of hospital stay(38). Even though
this study was limited to determine individual health conditions, patients with good medication

adherence benefited with early discharged.

Discharge of surgical wards were 34% higher than medical ward. Although the discharge time
variation in ward exists, no established reason for this difference. possible explanation for this
variation is admission of elective surgical case which had longer hospital stay time than other ward

admissions in case of this hospital annual report depicts (47). This evidence is important to realize
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that surgical patients are admitted for longer duration and should be considered even there are

hidden factors in this study.

Radiology result arrival more than one-day increased discharge by 22% compared to first day
arrival admissions. Similarly, Patients with a lab result arrival second or latter day discharge time
increased by 34% compared to laboratory result arrival in first day. This finding is consistent with
finding from south Ethiopia and Brazil which states waiting time for radiological service and
waiting time for laboratory results significantly affected hospital discharge time (7, 45). It is
obvious that whenever there is delayed test results then medical treatment and decision would wait
longer time. Awaiting the results of tests for care team to make clinical decisions were responsible
for the majority of extra time spent in hospital (45). It is important to notice that each investigation
results reported at their scheduled turnaround time to insure effectiveness of hospital performance

thereby to maintain length of hospital stay(4).

Admission from emergency decreased discharge by about 2 fold, while from OPD decreased by
1.6 fold compared to ICU admission. This finding is similar with research which showed that
patients admitted through emergency have a significantly shorter length of stay as compared to
those from other admission root(34). Outpatient admissions were planed and significantly related
to higher need of instrumental and diagnosis exam which tend prolong length of hospital stay (34).
This finding is also important to understand admission source are important determinants of

discharge time and should be investigated how it determines considering drawback of this study.

Discharge of admission for off-hour admission was 43% increase compared to discharge of office
hour admission. This finding is similar with studies from Australia (6, 22). Possibly due to off-

hour admissions were found to have somewhat higher length of stay due to decreased quality of
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care including like increased medication error rates, workload and low intensity of inpatient care
(52). Even though, individual disease severity is different, this study result is important evidence
to show admission time variation will determine discharge time length and consideration of off

hour admissions care quality is vital.

Patients admitted to nurse to patient ratio >1:2 discharged in 2 times lower length of stay than
nurses to patient ratio <1:2 at admission. This result is consistent with findings of studies which
stated increased nurses per patients significantly reduced length discharge from hospitals (41, 42).
This is evidenced in study which showed increased workload or nursing staff numbers significantly
affected patient’s outcome like length of stay and complication (41). Even though the practical
meaning of this result needs further experience on staffing and time to discharge, it is important to
consider recommendations of safe staffing to maintain patient’s safety and to reduce length of

hospitalization(53).
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8. Conclusion and Limitation

8.1 Conclusion

Median time to discharge from medical ward was longer than from surgical wards. Generally
surgical admitted patients were more prone to stay in hospital than medical admitted patients.
Increased age, combined non-communicable, maternal and prenatal condition admission,
increasing nurse to patients’ ratio and higher medication adherence decreased discharge time.
presence of family care, lab and radiological result delay, presence of comorbidity, admission from

ICU, off-hour admission, surgical wards admission increased discharge time.

8.2 Limitation of the study

Although range of participant was broad: men and women, from children to elderly people were
included in this study, generalizability of duration of discharge in other hospital in the country
should account other possible confounders like staffing, standards of hospitals. Because of failing
to measure severity of disease due to a lack of validated/standard tools to study setting, the
generalizability of this results were in fact limited to broad categorization of patients into wards.
But the research question was answered moderately by considering the difference grouping into
wards. And also faced with problems to measure clinical investigation turnaround time for wards
admitted patients as predicted, resulting in difficulty to measure the specific time of investigations
result arrival time. Thus this study considered number of days, investigations results take to arrive
at patient’s bedside to consider its effect on time to discharge. In addition, similar topic researches

were limited in Ethiopia and Africa to compare the results with expectation from previous studies.
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8.3 Recommendation

Administrators of hospital should have emphasized on good communication of respective specialty
in order to avoid delay of test results, and also practitioner should consider on teaching the benefit
of medication adherence to the patients to reduce hospital stay. Further research is needed to
establish more close prediction of discharge time using disease severity and others hidden

confounders.
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10. Annexes

10.1 Annex I: Consent Form

Hello. My name is and I am here to collect health related data for the purpose of research.

| would like to ask you questions related to patient time discharge while you are at in admitted at
Felege Hiwot comprehensive specialized hospital. The information you provide will help us to
decrease the times of getting treatment and discharge from the hospital and improve the patient
satisfaction and quality of care. We assure you that whatever information you provide will only be
used for the purpose of this research and will not be made available to anyone. | appreciate you
too much for your willingness and support to respond the interview. We also assure that the
interview process will not bring any harm to you and your family. The interview process will
require approximately 10 minutes of your time. Your participation is voluntary. If you choose not
to answer a particular question, that is your right. You are also permitted to withdraw any time

from the study when you feel uncomfortable with it.

The purpose of the study and confidentiality procedures has been explained to me and I on my

own consent:

a) V(- ——————

b) Disagreg-------------------

Respondent ID’§--=--=-m=mmmmm=mmmmmmme e oo

Data collector name------------=----==-=-cmmmnmouo- Signature.............

Thank you very much
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AAGRIM-. faY, 10 AL AGPCIPC YA MG JC PHHARL a8 AdRANA

AHU @@ FAL: +5F AAJPT A&A O-ND PFhd, .3 JC PIRHARS, M PEPFY ADMPS
ALAIAL: ACAP PARAMT A28 NPATHA UNTPT AT $£73 ARHAIPHT ARy AT
PANTMT ACNF AT De-TT1 ATIARA R48TA: ACNP PALAM-T MY YEFM@-9° a2/ AHU
gRCIDL GATY NF P M-A AT AGYTID PARLRIT AD(PRTY AGZITMATE NeA- TRAAMN AL JRAR
ATAMT ANMT £ PLT AT £I& NMIR AAPAGTAL: PPAT ML 12T ACAPIIR Y
NNHANP AR 9790 GRYF 187 ATLMPANTA PATT AAT: AT MER Y LT THP NI9RF
10 B2 PPTT BLAJA: PACNP +ATE NP LATT 1M ARTE AR B PR AATRADAN NAR/ M.
BU PACAP OO% 10 AT 9P ADG+ PARLADEPR NPT NG+ F9VEM-T9° TH AT8.OM-

T PLAPFA :: PG+ GATY AT TPAMLP AWACT ARS AT AL NEN €28 tNECHD-ATA:

U) ANTITGAU --mmrmmemmmemmemmem e

A) AANTI TG e

A ———

LY o oY T S ———

NMI® AdPAIT AL
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10.2 Data collection Tools (questionnaire)

10.2.1 English version interviewed type of questionnaire

Annex Il: CHECK LIST FOR MEDICAL RECORDS AND PATIENTS RESPONSE REVIEW

Part 1l; OBSERVATION CHECK LIST will be collected by data collectors

Part 1l a: socio demographic characteristics

S.N | Variables Responses Measurements
01 Admission date | ............. d/mly
02 Age | -
03 Sex 1 Male 2. Female
04 Education 1 Unable to read and write
2 Primary

3 Secondary

4 Tertiary level

05 Marital status 1 Single
2 Married
3 Divorced

4 Widowed

06 Occupation 1 Student

2 Farmer

3 Employed
4 Merchants
5 Day laborer

6 Others

07 Insurance 1 Insured
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2 Not insured

08 Family care 1Yes 2 No At admission
Part Il b; ward patients
Variables

09 Admission time 1 Office hour

2 Off hour
10 Admitted from 1. Emergency

2. OPD
3. ICU

11 Specialty 1 General surgery

2  Orthopedics

3 Internal medicine

4  Obyi &gyni

5 Pediatrics
12 Diagnosis | ...l Primary diagnosis
13 Disease burden 1 CDs

group 2 NCDs
3 injuries
4  others (maternal
perinatal, nutritional
conditions)
14 Comorbidity 1 Yes 2 No Presence of more than one
dx

15 Nurse to
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Patients ratio

16 physician to
patients ratio
17 Readmission 1 Yes
with in on 2 NO
month
Update variables
18 Lab results 1 Infirst day
arrival 2 Insecond day
3 Inthird day
4 No request
19 radiological 1 Infirst day
results arrival 2 Insecond day
3 Inthird day
4 No request
20 Nosocomial 1 Yes From medical record the
infections 2 NO presence is recorded
21 Number of Number-....... Counts from medical
medications use records and
in hospital stay
22 Medication Scores 0_4 (yes=0 No=1)
adherence
23 Discharge date d/m/y in Ethiopia calendar
24 Length of stay | Day------ Length of stay recorded
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25 Discharge status 1 Discharged

2 Died

3 Transferred

4 loss to follow up

5 not discharged

Questions related to medication adherence

1. Do you ever forget to take your medicine?

2. Are you careless at times about taking your medicine?

3. When you feel better, do you sometimes stop taking your medicine?

4. Sometimes if you feel worse when you take the medicine, do you stop taking it?

Yes=0 and No=1
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10.2.2: Study information sheet form in Amharic version

P+%F AN P REA AOMPE P

MUNELT N1hHN NULPF

+d HPRPTF aAnt
01 pane)N P 7 b/M/A
02 b
03 2> 2.0F
04 PT/eCE aog& § aINA) PAHLTFA

pangan/p o/ 8

UA+E 828

AN+E 228
05 T8C U £1N

PAIN

P4

NAP/MA+£Y NG°F P
06 Ph¢ Ui +am¢,

. ACNHARLC
PADYINT A tE
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175

PP YNLTE

07 PMG ao ey AA  2.PA9P

08 AN Fagay, AA  2.PA9P

PPATHA AT PNASF Ui

09 P+HNT NYT PhS NSt
N3N T N NAT D6

10 P+ANNT N NeY7+5 NEA
N+amAAR N&A
nN&'r Yanayy A&

11 +3+m. PFhaent AMPAL $L Mg

N PAMmTF Uh9rg

PL.AD £ Yhgeg
P2ING PORUKTY
PURSTT Uh9rg
PhINC Uh9eg

12 gocang.

13 PR 922N +AAL NASF
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2. +tAAL LAY NAF
3. F8%T

4. PRTTT : POAL T PAOP I

UbiPF

14 +0 ¥ yange 1. AA 2.6A9
15 1Ch N9, 1% %+
16 nge Fham, 1xxC
17 NATE OC @AM 1. AP 2. K2

AUFA+T 1H ao+PQ
NAT+a PaRANAN A MPSTU
18 ANeFCL a-mt 1.n@EaCe ¢ 3. 2> 7

2. NUA+HE &7 4. PAg®
19 G222 Mt 1. N@RE@CPe ¢ 3. 2> 7
2. NFAHE &7 4, PAg®

20 UNTHA R 140A7Y 1. AA 2.PA9®
21 PaRLYLF NHF
22 PaR8Y LT NFFA 0-4(h@-=0, K2=1)
23 POMNT ¢ $/M/k
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24

PeLF 11

25

Ui 1.mm 2.9+

3.+AAE 4.Mé&

5.AAMM9®

n&A 2: NAR8YLT 1hFA JC +LPH T PATD D PPTU

ameY1+Py ONL £LAA?

A787L 1K YL TPT APMAL 2PAR 1PH?

M AF ANTPF K878 1H LY  PPCM?

A187L 1H LY EY NENSNT 1H AL AT NPT PO L PEMA?

AP=0 A2=1
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