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EDITORIAL 
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Over 200 health journals call on the United Nations, political leaders, and health professionals to 

recognise that climate change and biodiversity loss are one indivisible crisis and must be tackled 

together to preserve health and avoid catastrophe. This overall environmental crisis is now so se-

vere as to be a global health emergency.   

The world is currently responding to the climate crisis and the nature crisis as if they were sepa-

rate challenges. This is a dangerous mistake. The 28th Conference of the Parties (COP) on cli-

mate change is about to be held in Dubai while the 16th COP on biodiversity is due to be held in 

Turkey in 2024. The research communities that provide the evidence for the two COPs are unfor-

tunately largely separate, but they were brought together for a workshop in 2020 when they     

concluded that: “Only by considering  climate and  biodiversity  as  parts  of  the  same  complex 

problem…can solutions be developed that avoid maladaptation and maximize the beneficial out-

comes”[1]. 
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As the health world has recognized with the development of the concept of planetary health, the 

natural world is made up of one overall interdependent system. Damage to one subsystem can 

create feedback that damages another—for example, drought, wildfires, floods and the other ef-

fects of rising global temperatures destroy plant life, and lead to soil erosion and so inhibit car-

bon storage, which means more global warming [2]. Climate change is set to overtake deforesta-

tion and other land-use change as the primary driver of nature loss [3]. 

Nature has a remarkable power to restore. For example, deforested land can revert to forest 

through natural regeneration, and marine phytoplankton, which act as natural carbon stores, turn 

over one billion tonnes of photosynthesising biomass every eight days [4]. Indigenous land and 

sea management has a particularly important role to play in regeneration and continuing care [5]. 

Restoring one subsystem can help another—for example, replenishing soil could help remove 

greenhouse gases from the atmosphere on a vast scale [6]. But actions that may benefit one sub-

system can harm another—for example, planting forests with one type of tree can remove car-

bon dioxide from the air but can damage the biodiversity that is fundamental to healthy ecosys-

tems [7].  

The impacts on health  

Human health is damaged directly by both the climate crisis, as the journals have described in 

previous editorials, [8,9]. and by the nature crisis [10]. This indivisible planetary crisis will have 

major effects on health as a result of the disruption of social and economic systems—shortages 

of land, shelter, food, and water, exacerbating poverty, which in turn will lead to mass migration 

and conflict. Rising temperatures, extreme weather events, air pollution, and the spread of infec-

tious diseases are some of the major health threats exacerbated by climate change [11]. “Without 

nature, we have nothing,” was UN Secretary-General António Guterres’s blunt summary at the 

biodiversity COP in Montreal last year [12]. Even if we could keep global warming below an 

increase of 1.5◦C over pre-industrial levels, we could still cause catastrophic harm to health by 

destroying nature . 

Access to clean water is fundamental to human health, and yet pollution has damaged water 

quality, causing a rise in water-borne diseases [13]. Contamination of water on land can also 

have have far-reaching effects on distant ecosystems when that water runs off into the ocean 

[14]. Good  nutrition is  underpinned  by diversity in the variety of foods , but  there  has  been a 

striking loss of genetic diversity in the food system. Globally, about a fifth of people rely on 

wild species for food and their livelihoods [15].  
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Declines in wildlife are a major challenge for these populations, particularly in low- and middle-

income countries. Fish provide more than half of dietary protein in many African, South Asian 

and small island nations, but ocean acidification has reduced the quality and quantity of seafood 

[16]. 

Changes in land use have forced tens of thousands of species into closer contact, increasing the 

exchange of pathogens and the emergence of new diseases and pandemics [17]. People losing 

contact with the natural environment and the declining biodiversity have both been linked to in-

creases in noncommunicable, autoimmune, and inflammatory diseases and metabolic, allergic 

and neuropsychiatric disorders [10,18].  For Indigenous people, caring for and connecting with 

nature is especially important for their health [19]. Nature has also been an important source of 

medicines, and thus reduced diversity also constrains the discovery of new medicines. 

Communities are healthier if they have access to high-quality green spaces that help filter air 

pollution, reduce air and ground temperatures, and provide opportunities for physical activity 

[20]. Connection with nature reduces stress, loneliness and depression while promoting social 

interaction [21]. These benefits are threatened by the continuing rise in urbanisation [22]. 

Finally, the health impacts of climate change and biodiversity loss will be experienced unequally 

between and within countries, with the most vulnerable communities often bearing the highest 

burden. [10] Linked to this, inequality is also arguably fuelling these environmental crises. Envi-

ronmental challenges and social/health inequities are challenges that share drivers and there are 

potential co-benefits of addressing them [10]. 

A global health emergency  

In December 2022 the biodiversity COP agreed on the effective conservation and management 

of at least 30% percent of the world’s land, coastal areas, and oceans by 2030 [23].  Industrial-

ised countries agreed to mobilise $30 billion per year to support developing nations to do so 

[23].  These agreements echo promises made at climate COPs. 

Yet many commitments made at COPs have not been met. This has allowed ecosystems to be 

pushed further to the brink, greatly increasing the risk of arriving at ‘tipping points’, abrupt 

breakdowns in the functioning of nature [2,24].   If these events were to occur, the impacts on 

health would be globally catastrophic.  

This risk, combined with the severe impacts on health already occurring, means that the World 

Health Organization should declare the indivisible climate and nature crisis as a global health 

emergency. The three pre-conditions for WHO to declare a situation to be a Public Health Emer-

gency of International Concern [25] are that it: 1) is serious, sudden, unusual or unexpected;  
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2) carries implications for public health beyond the affected State's national border; and 3) may 

require immediate international action. Climate change would appear to fulfil all of those condi-

tions. While the accelerating climate change and loss of biodiversity are not sudden or unex-

pected, they are certainly serious and unusual. Hence we call for WHO to make this declaration 

before or at the Seventy-seventh World Health Assembly in May 2024.  
 

Tackling this emergency requires the COP processes to be harmonised. As a first step, the re-

spective conventions must push for better integration of national climate plans with biodiversity 

equivalents [3]. As the 2020 workshop that brought climate and nature scientists together con-

cluded, “Critical leverage points include exploring alternative visions of good quality of life, 

rethinking consumption and waste, shifting values related to the human-nature relationship, re-

ducing inequalities, and promoting education and learning” [1]. All of these would benefit 

health.  

  

Health professionals must be powerful advocates for both restoring biodiversity and tackling 

climate change for the good of health. Political leaders must recognise both the severe threats to 

health from the planetary crisis as well as the benefits that can flow to health from tackling the 

crisis [26]. But first, we must recognise this crisis for what it is: a global health emergency.  
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 ABSTRACT 

Background: Compassion is a deep awareness of the suffering of another coupled with the wish to 

relieve it. Heart failure/HF is a progressive clinical and pathophysiological condition caused by 

cardiovascular and noncardiovascular abnormalities. The study aimed to assess compassionate 

care among children with chronic HF at Tikur Anbessa Specialized Hospital.   

Methods: This observational cross-sectional study employed an Amharic 12-item Schwartz Center 

Compassionate Scale (SCCS) to assess compassionate care. Children aged 7years and above were 

included in the study. Logistic regression models were used to assess predictors.  

Results: The study included 155 chronic HF subjects, females 56.1% (87). Majority of the re-

spondents,75.5% (117), lived in an urban setting within 100-kilometers from health facility, 58.7% 

(91). The mean age at diagnosis and duration of follow-up was 5.2±3.8years and 5±3.5years, re-

spectively. Congenital heart diseases, 55.5% (86) and rheumatic heart disease, 36.1% (56) were 

common causes for chronic HF. Successful compassionate care was reported in 25.2% (39) (95% 

CI: 18.5-32.8) of study subjects. Study subjects who lived within 100-kilometers from the follow up 

health facility had two times higher odds of reporting successful compassionate care, [AOR: 2.24, 

95% CI: 1.06-4.75, P 0.035)] 

Conclusion: In this study, only one fourth of study subjects with chronic heart failure had re-

ceived compassionate care. Distance from the follow up health facility predicted successful com-

passionate care. Modalities to improve access including decentralization of clinical services for 

children with chronic heart failure and further mixed studies are recommended to assess how dis-

tance from a health facility relate to compassionate care.  
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 Background  

Compassion is a deep awareness of the suffer-

ing of another coupled with the wish to relieve 

it (1). The World Health Organization (WHO) 

has put it as a measure of a patient-centered 

quality of health care services (2). Ethiopia 

took compassion and compassionate care as a 

pillar of quality of health care services in the 

aim of achieving universal health coverage (3-

5). Compassionate care has been shown to re-

duce patient anxiety, improve patient-

physician communication, increase patient 

sense of responsibility/adherence, and patient 

trust on health professionals (6-10).  

Lack of pre-service training on compassionate 

care for health professionals; lack of time, sup-

port and resource in the health system; clini-

cian burnout, high case load; and patient fac-

tors like age were documented as barriers for 

compassionate care (9). Assessment of com-

passionate care in the health care has been 

challenged by the difference in culture, reli-

gion, health care setting and competency of the 

health professionals (11). Patient compassion-

ate care assessment tool was developed to as-

sess compassionate care among cancer patients 

with advanced disease and palliative care re-

cipients (12, 13). Nursing care compassionate 

care assessment tool in acute care was devel-

oped as another compassionate care assess-

ment tool (14). The 12-item Schwartz Center 

Compassionate Scale (SCCS) was developed 

to measure patient assessment of a care pro-

vided by physicians (11). SCCCS tool is con-

sidered a reliable and valid measure of pa-

tients’ perceptions of compassionate health 

care of physicians and the healthcare team. 

The items were developed by a group of peo-

ple from patients, family members, policy-

makers, and advocators and finally adapted 

through a focus group discussion with pa-

tients, physicians, and nurses. Patients com-

plete the items of the tool using a ten-point 

scale from 1 (not at all successful) to 10 (very 

successful) (11,15). Amharic version was pre-

pared and validated for clinical use in Ethiopia 

(16). 

Heart failure/HF is a progressive clinical and 

pathophysiological condition caused by cardi-

ovascular and noncardiovascular abnormali-

ties. It usually culminates with cardiac dila-

tion, thinning of walls and dysfunctional con-

tractility (17). Common causes of HF in chil-

dren include structural heart diseases and in-

fectious diseases (18,19). Ethiopian studies 

documented structural heart diseases, congeni-

tal heart disease or rheumatic heart disease, as 

a common cause of childhood HF (20,21). Se-

verity of HF is graded clinically into four 

based on modified Ross or New York Health 

Association (NYHA) Classification with class 

I and IV representing mild and severe symp-

toms, respectively (22, 23). HF management 

includes correction of the underlying cause 

and precipitant factors (24). As opposed to 

western settings, patients in sub-Saharan Afri-

ca depend on mission-based volunteerism and 

correction  of  an  underlying  cause  for  HF is   
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 not readily available (25). To the best of our 

knowledge, there are no studies that assessed 

compassionate care among children with 

chronic heart failure. This study aimed at as-

sessing compassionate care among children 

with chronic heart failure and limited access to 

definitive care in a national tertiary cardiac 

referral hospital for Ethiopia.  

Methods 

Study Setting  

The study was conducted in Tikur Anbessa 

Specialized Hospital (TASH), Addis Ababa, 

Ethiopia. It is the teaching hospital of Addis 

Ababa University, College of Health Sciences, 

and School of Medicine. It is also the national 

referral hospital in Ethiopia with multiple spe-

cialties and sub-specialties. Pediatric cardiac 

clinic provides follow up for outpatient care of 

pediatric patients with congenital and acquired 

cardiac problems. It gives service on all of the 

five working days. The clinic is attended by 

consultant pediatric cardiologists, pediatric 

cardiology fellows, pediatric residents and 

trained nurses. Based on the clinic registry, 

there were 258 children between the ages of 7 

and 18 years with chronic heart failure en-

rolled in the follow up. 

Study population  

All children aged 7years and above with 

chronic heart failure and attending follow up at 

the pediatric cardiology clinic during the study 

period.  

Study Design and Study Period 

The study used cross-sectional study design 

during the periods of March and September 

2022.   

Sample size and sampling procedure  

A sample size of 155 was calculated with cor-

rection formula for finite population using EPI 

info version 7 statistical packages for sample 

size and power calculation taking an assump-

tion of successful compassionate care among 

HF patients as 50%, 95% confidence level 

with 5% margin of error and a power of 80%. 

Proportion of 50% was used due to lack of 

previous local or international study on com-

passionate care among children with HF.  

Inclusion and Exclusion Criteria  

All children aged 7 years and above with NY-

HA II and above functional status with estab-

lished echocardiographic diagnosis and en-

rolled in chronic care for over 6months were 

included. Study subjects with developmental 

issues like cerebral palsy and Down syndrome 

were excluded as these limit their ability to 

self-report compassionate care.  

Data collection  

Demographic and clinical data were collected 

using structured questionnaire which was pre-

tested in non-participating patients. Compas-

sionate care was assessed using an Amharic 

validated 12-item Schwartz Center Compas-

sionate Scale (SCCS), the only validated tool 

in Ethiopia. SCCCS tool is considered a relia-

ble and valid measure of patients’ perceptions 

of compassionate health care of physicians 

and the healthcare team. The items were de-

veloped by a group of people from patients,  
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 family members, policymakers, and advocators 

and finally adapted through a focus group dis-

cussion with patients, physicians, and nurses. 

Patients complete the items of the tool using a 

ten-point scale from 1 (not at all successful) to 

10 (very successful) (11, 15). It was tested and 

used in many parts of the world, and an Am-

haric version was prepared and validated for 

clinical use in Ethiopia (16). Clinical and soci-

odemographic data were collected using pre-

tested questionnaire by BSc Nurses, and one-

day training was given by the investigators. 

The quality of daily collected data was 

checked by investigators.  

Variables 

The dependent variable was compassionate 

care assessment scale. Age, sex, place of resi-

dence, educational status, family size, age at 

diagnosis of cardiac disease, type of heart dis-

ease, frequency of follow up, duration of fol-

low up, pill burden, NYHA status, distance 

from the follow up health facility, health cost 

coverage and any surgery/intervention for car-

diac illness were independent variables.  

Operational definitions 

NYHA functional status was a functional clas-

sification of study subjects according to cardi-

ac functional capacity using the New York 

Health Association at the time of data collec-

tion (23).  Chronic heart failure was considered 

by the presence of class II and above NYHA 

symptoms that lasted for over six months. 

Compassionate care was a deep awareness of 

the suffering of another coupled with the wish 

to relieve it (1). Successful compassionate 

care was considered when a total score of 10 

was obtained on SCCSS scale while unsuc-

cessful for the rest of the summation points. 

Compassionate care assessment scale is a 

score that a study subject puts in 1-10 rated 

scale about how the health care providers were 

treating him or her as assessed by the 12-item 

Schwartz Center Compassionate Scale 

(SCCSS) (15).  

Data analysis 

After checking for data completeness analysis 

was done using statistical software for social 

sciences 25.  Univariate association with de-

pendent variable was assessed using chi-

square test. Variables with p value less than 

0.05 were selected for final multivariable lo-

gistic regression model to ascertain associa-

tion. Previously studied variables (age, sex, 

education, and frequency of follow up) in rela-

tion to patient self-report of compassionate 

were also included in the final model (26, 27). 

P value less than 0.05 was taken as statistical-

ly significant and association was reported 

using odds ratio with its 95% confidence inter-

val.  

Results 

Sociodemographic characteristics and com-

passionate care among children with chronic 

heart failure  

A total of 165 patients were approached and 

ten were excluded (one had cerebral palsy 

while 9 had clinical evidence of Down syn-

drome). Finally, 155 study subjects, between  
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 the ages of 7 and 18years, were included in the 

study. The mean age of study subjects was 

11.4±2.6years. Females dominated the study 

population, 56.1% (87). Almost half of study 

subjects resided in the study area, 48.4% (75). 

Majority of the study subjects came from an 

urban setting, 75.5% (117). About sixty per-

cent, 58.7% (91), lived within 100-kilometers 

from the follow up health facility. The most 

distant residing subject came from 800-

kilometers.  

Concerning education, majority were enrolled 

in primary education, 92.9% (144). Majority 

lived in a family size of ≤5, 58.1% (90). Con-

cerning health related costs, 58.1% (90), were 

medically insured. (See Table 1). 
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Table 1. Sociodemographic profile of children with chronic heart failure having follow-up at 

Tikur Anbessa Specialized Hospital, 2022  

Variable Category Number Percentage (%) 

 Age (in years) 7-10.9 68 43.9 

11-18 87 56.1 

Gender Male 68 43.9 

Female 87 56.1 

Place of residence Urban 117 75.5 

Rural 38 24.5 

Distance from follow up health 
facility (kilometers) 

<100 91 58.7 

>100 64 41.3 

Educational level Primary school 144 92.9 

Secondary school 11 7.1 

Family size <5  90 58.1 

>5 65 41.9 

How is your health cost covered? Out of pocket payment 65 41.9 

Medically insured 90 58.1 

There was no difference between boys and 

girls in terms of report of successful compas-

sionate care. Moreover, no association was 

documented between successful compassion-

ate care and sociodemographic variables (age, 

place of residence, educational status, family 

size, and access to health insurance). Howev-

er, distance from the follow-up health facility 

showed association with successful compas-

sionate care. (See Table 2)  
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Table 2.  Univariate analysis outputs of variables about successful compassionate care provided 

for pediatric chronic heart failure patients at Tikur Anbessa Hospital, 2022  

Variable Category Successful 
compassionate 
care 

COR (95% CI) P 
value 

Yes No 

Age (in years) 7-10.9 15 53 0.74(0.35-1.56), 0.43 

11-18 24 63 1 

Sex Male 18 50 1.13(0.55-2.35), 0.74 

Female 21 66 1 

Residence Urban 25 92 0.47(0.21-1.03), 0.06 

Rural 14 24 1 

Family size <5  18 72 0.52(0.25-1.09), 0.08 

>5 21 44 1 

Age at diagnosis 
(years) 

<5  18 68 0.61(0.29-1.26), 0.18 

>5 21 48 1 

Duration of follow 
up 

<5  21 66 0.88(0.43-1.83), 0.74 

>5 18 50 1 

Type of heart disease Congenital heart disease 18 68 0.61(0.29-1.26), 0.18 

Rheumatic heart disease or 
others 

21 48 1 

How is your health 
cost covered? 

Out of pocket payment 15 50 0.83(0.39-1.73), 0.61 

Medically insured 24 66 1 

Frequency of follow 
up 

Monthly/every two month 16 43 1.18(0.56-2.48), 0.66 

Every three/six month 23 73 1 

Cardiac oral medica-
tions/ pill burden 

Multiple 27 75 1.23(0.56-2.68), 0.60 

Single or none 12 41 1 

NYHA functional 
class 

II 17 66 0.59(0.28-1.22), 0.15 

III or IV 22 50 1 

Distance from health 
facility (kilometers) 

<100 17 74 0.44(0.21-0.92),0.03* 

>100 22 42 1 

Education status Primary 37 107 1.56(0.32-7.53), 0.58 

High school 2 9 1 

Any surgery or inter-
vention? 

Yes 2 18 0.29(0.07-1.33), 0.11 

No 37 98 1 



 Clinical characteristics and compassionate 

care among children with chronic heart failure 

More than half of the study subjects had con-

genital heart disease as a cause for chronic heart 

failure, 55.5% (86); rheumatic heart disease 

contributed to 36.1% (56) of study subjects. 

From congenital heart disease, acyanotic form 

predominated 36.1% (56). The mean age at di-

agnosis of an underlying cardiac disease was 

5.2±3.8yrs. Majority of study subjects were on 

every three months follow up visit schedule, 

51.6% (87). The mean duration of follow up 

was 5±3.5yrs.  

Concerning associated comorbidity, only 

7.1% (11) had associated comorbidity. All 

rheumatic heart disease subjects, 36.1 % (56), 

were on benzathine penicillin secondary 

prophylaxis. Majority of the study subjects 

were on multiple cardiac oral medications, 

65.8% (102), at the time of study. A little over 

one tenth of the subjects, 12.9% (20), had sur-

gery or intervention for their underlying cardi-

ac illness. Successful compassionate care was 

reported by 25.2 % (39) (95% CI: 18.5-32.8) 

of study subjects. (See Table 3) 
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Table 3. Clinical characteristics and compassionate care among children with chronic heart failure 
at Tikur Anbessa Specialized Hospital, 2022 

Variable Category Number Percentage (%) 

Underlying heart disease Congenital heart disease 86 55.5 

Rheumatic heart disease 56 36.1 

Dilated cardiomyopathy 3 1.9 

Others 10 6.5 

Age at diagnosis of underlying 
cardiac illness (in yrs) 

<1 36 23.2 

1-5 38 24.5 

>5  81 52.3 

Frequency of follow up Monthly 20 12.9 

Every two month 39 25.2 

Every three month 80 51.6 

Every six month 16 10.3 

How long have you been in the 
follow up? (years) 

<5  87 56.1 

>5 68 43.9 

NYHA functional class status II 83 53.5 

III 68 43.9 

IV 4 2.6 

Cardiac oral medications/ pill 
burden 

Single 12 7.7 

Multiple 102 65.8 

None 41 26.5 

Any surgery or intervention for 
underlying heart condition? 

Yes 20 12.9 

No 135 87.1 

Successful compassionate care No 116 74.8 

Yes 39 25.2 

 

No association was documented between suc-

cessful compassionate care and duration of fol-

low up, frequency of follow up, type of heart 

disease, pill burden, NYHA class, any surgery 

or intervention for underlying heart disease (See 

Table 2) 

Factors associated with successful compas-

sionate care among children with chronic 

heart failure 

Study subjects who lived within 100-

kilometers from the follow up health facility 

had two times higher odds of reporting suc-

cessful compassionate care, aOR 2.24(95% 

CI: 1.06-4.75, P 0.035). Age, sex, educational 

status and frequency of follow up didn’t show 

any association with successful compassionate 

care. (See Table 4)  
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Table 4. Factors associated with successful compassionate care among children with chronic  

heart failure at TASH, 2022 

Variable Category Compassionate 
care 

COR (95% CI), P 
value 

AOR (95% CI), P value 

Yes No 

Age (in 
years) 

7-10.9 15 53 0.74(0.35-1.56), 0.43 1.37(0.63-2.99), 0.429 

  11-18 24 63 1 1 

Sex 
 

Male 18 50 1.13(0.55-2.35), 0.74 0.89(0.42-1.89), 0.768 

Female 21 66 1 1 

Education 
status 

Primary 37 107 1.56(0.32-7.53), 0.58 0.49(0.09-2.54), 0.400 

High school 2 9 1 1 

Distance 
from health 
facility 
(kilometers) 

<100 17 74 0.44(0.21-0.92), 0.03 2.24(1.06-4.75),0.035* 

>100 22 42 1 1 

Frequency 
of follow 
up 

Monthly/
every two 
month 

16 43 1.18(0.56-2.48), 0.66 0.88(0.41-1.91), 0.749 

  Every three/
six month 

23 73 1 1 

 Discussion  

In this study, only one fourth of children with 

chronic heart failure received compassionate 

care.  Majority resided in an urban setting with-

in 100-kilometers from the follow up health 

facility. Distance from the health facility pre-

dicted successful compassionate care.  

In the current study, majority came from an 

urban setting. This is in agreement with previ-

ous Ethiopian studies (28, 29). This could be 

related to improved awareness and health care 

seeking behavior among urban dwellers com-

pared to rural residents (30). However, this is 

as opposed to the higher odds of congenital 

(31) and rheumatic heart diseases (32) among 

rural residents. While much is to be studied in 

a larger scale, a poor chronic follow up attend-

ance of a rural child with heart disease could 

also signal centralization of the care provision 

leaving them vulnerable.  

In our study, chronic care recipients lived 

within 100-kilometers from the follow up 

health facility. This is in agreement with an-

other study (29). While this may be considered 

as a proxy for service accessibility it must be 

interpreted in light of the challenge that a child  



 with chronic heart failure will have to travel 

long distance for a follow up.  Costs related to 

transportation were also pointed out as a chal-

lenge for the child coming from far (33).  

No association was documented between age 

and successful compassionate care in this 

study. This is in agreement with Ethiopian 

studies that documented similar finding among 

older study subjects (26, 27). However, an 

Egyptian study documented more vigilance of 

elderly patients on compassionate care provi-

sion (34). Comparison of our finding could not 

be made to similar report due to unavailability 

of published data among children with cardiac 

illnesses.  Similarly, no association was docu-

mented between gender and successful com-

passionate care in our study. This is similar to 

another Ethiopian study (27). In our study, edu-

cation status was not associated with the pa-

tient self-report of compassionate care. This is 

as opposed to another study where educated 

patients reported low compassionate care from 

the healthcare providers (26). The noted differ-

ence might be due to the difference in the age 

of study subjects where the later included 

adults. We report no association between fre-

quency of health visits and compassionate care. 

However, patients who had three and more 

health visits had poor compassionate care in 

another study (26).   

Distance from the health facility predicted 

compassionate in our study. Those who resid-

ed within 100-kilometers reported successful 

compassionate care. Distance from a health 

facility was reported as a barrier to child 

health visits in another study (35). This could 

be related to indirect health related costs like 

transportation and foods. Qualitative studies 

are recommended to assess the details of barri-

ers and facilitators. Modalities of decentraliza-

tion of pediatric cardiac follow up services 

should be considered to improve the patient’s 

satisfaction.  

The strength of our study included use of an 

Amharic compassionate care assessment tool 

that is approved for use among patients with 

chronic illness, collection of sociodemographic 

and clinical variables on prospective basis. 

However, our study is not without limitation. 

First, it is a single center study. Second, we 

didn’t include qualitative assessment. Thirdly, 

we have employed an Amharic tool that was 

validated among older subjects and that might 

have an effect in younger subjects. However, 

our study reports the level of compassionate 

care and its predictor among school enrolled 

children in their second decade of life with 

chronic heart failure.  This study helps policy 

makers to design modalities to decentralize 

clinical chronic heart failure management ser-

vices among children including timely atten-

tion to access to definitive treatment or inter-

ventions.  Further multicenter mixed studies 

will help in formulating and designing health 

care policy for children with chronic heart fail-

ure.  

Conclusion  

In this study, only one fourth of study subjects 

with chronic heart failure had received suc-

cessful compassionate care. Children in the  
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 second decade of life living in an urban setting 

with structural heart disease (CHD and RHD) 

dominated. Distance from the follow up health 

facility predicted report of successful compas-

sionate care. Decentralization of clinical ser-

vices for children with chronic heart failure 

and further mixed studies are recommended to 

assess how distance relate to compassionate 

care are recommended.  
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 ABSTRACT 

Background:  Diabetes mellitus care in children requires parental support and involvement as 

young children cannot independently handle all of their diabetes cares; the diabetic cares given 

to these children entirely depend on the knowledge and skills of the care givers.   This study was 

conducted to determine the knowledge and practices on diabetic care and associated factors 

among the caregivers of children with type 1 diabetes mellitus attending the follow-up clinic at 

Jimma Medical Center, Southwest Ethiopia. 

Methods: Institution-based prospective cross-sectional study was conducted from July 10 to Oc-

tober 10, 2022. Data was collected using a structured questionnaire and analyzed using statisti-

cal packages for social sciences software Version 25.0. Bivariate and stepwise multivariate anal-

ysis was performed to test associations between the dependent and independent variables.   

Results: One hundred fifty-eight caregivers of children with type 1 diabetes mellitus participated 

in the study; over half of the participants (93, 58.9%) were females. Over half of caregivers have 

a poor level of knowledge (56.3%) and practice (58.6%) about diabetes cares. Participants resid-

ing in the urban area are found to have better knowledge (p<0.001; 95%CI:1.81-6.86), whereas 

being female caregiver (p=0.03; 95%CI:1.04-4.22), attending diabetic education sessions 

(p=0.035; 95%CI:1.17-79.66) and, those who had good diabetes knowledge  (p=0.04; 95%

CI:1.03-4.04 ) were found to have a better practice.  

Conclusion: The knowledge and practices of caregivers regarding diabetic care among caregiv-

ers of children with type 1 diabetes mellitus were found to be low. Structured diabetes care edu-

cation should be given to all caregivers to improve their knowledge and practices. 
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 INTRODUCTION 

The primary management strategy for a child 

with type 1 diabetes mellitus (DM) aims to 

achieve optimal glycemic control to reduce the 

risk of long-term complications of DM while 

preventing acute complications and maintaining 

the highest possible quality of life(1). The key 

factor to achieving good glycemic levels is the 

person's daily self-management of his/her condi-

tion. The key self-management activities specif-

ic to diabetes care in individuals living with dia-

betes are regular physical activities, appropriate 

dietary practices, daily foot care practice, com-

pliance with the treatment regimen, sick day 

guidelines and recognition, treatment, and pre-

vention of diabetes complications like hypogly-

cemia and diabetic ketoacidosis (DKA)(1–4).  

However, most of these self-care activities are 

too challenging for young children to complete 

on their own. Therefore, it is the responsibility 

of their caregivers/parents to provide diabetes 

care to children with type 1 DM. Thus, educa-

tion about diabetes care practice for a child and 

adolescent with diabetes must be provided to the 

entire family. Emphasis should also be given to 

integrate  age and developmentally-appropriate 

self-care into the child’s diabetes management

(1).  

Several studies have shown that caregivers’ 

knowledge and practice of diabetes care have a 

direct effect on the glycemic level of children 

and the occurrence of both acute and chronic 

complications of diabetes(5–8). Despite this 

fact, recent studies conducted in low and middle

-income countries indicate that many caregivers 

lack the necessary knowledge and practice 

regarding various aspects of diabetes care, 

which could have an adverse effect on their 

children's overall diabetes control and associ-

ated complications(9–11).  

Hence, this study was conducted with the ob-

jectives of determining the knowledge and 

practices of parents/caregivers of children 

with type 1 DM regarding diabetic care and 

associated factors. This will be helpful in de-

signing subsequent interventions to improve 

the diabetic care for children with type 1 DM. 

Methods and materials 

Study Area and Period: The study was con-

ducted at the chronic follow-up clinic of Jim-

ma Medical Center, a tertiary hospital, South-

west Ethiopia from July 10 to October 10, 

2022. There were a total of 173 children and 

adolescents with type 1 diabetes mellitus on 

regular visits at the pediatric follow-up clinic 

of Jimma Medical Center out of which 5 were 

on follow up only for less than 3 months; 158 

of them were included in the study. 

Study design: Institution-based cross-

sectional study design with prospective data 

collection was employed.  

Sample size and sampling technique: To 

calculate the sample size, we used single pop-

ulation proportion formula with the assump-

tion of 95% level of confidence, 5% marginal 

error, 5% non-response rate and taking pro-

portion of caregiver knowledge level of 45% 

from previous studies done in Addis Ababa

(12). Since the source population consisted of 

less than 10,000 respondents, the sample size  



 

 

 was adjusted by using correction formula. This 

revealed a final sample size of 122. However, 

as the sample size was manageable and also to 

improve the precision, we decided to include 

all participants fulfilling the inclusion criteria 

to participate in the study .  

All primary caregivers of children (age less 

than 18 years) with type 1 DM on treatment 

and care for a minimum of 3 months who gave 

consent to participate in the study were con-

secutively included into the study. Those pri-

mary caregivers of children who have been on 

treatment for less than 3 months, caregivers 

who were not primary caregivers, and those 

who refused to participate in the study were 

excluded.  

Data collection method and procedures: A 

structured interviewer-administered question-

naire was used to collect all relevant infor-

mation from study participants. The infor-

mation collected included socio-demographic 

information about the caregiver, diabetes-

related characteristics and clinical conditions 

of the caregiver, knowledge about diabetes 

care, and practice of diabetes care.  

The diabetes knowledge test (DKT) was uti-

lized to assess general knowledge of diabetes 

and components of diabetes care. DKT was 

developed and tested for reliability and validity 

by the University of Michigan researchers(13), 

which was adopted for this study in the context 

of the Ethiopian diet(12). DKT consists of 23 

questions which have been shown to adequate-

ly estimate a general patient’s/caregiver’s 

knowledge of diabetes related to the 5 domains 

of adherence to diabetes self-management(13). 

The total graded questions contained 23 ques-

tions, and each correct answer was scored as 1 

and each incorrect answer was scored as 0. 

Then the scores of all items of knowledge 

were summed up, the mean score was calcu-

lated, and this mean was used to categorize 

participants into those who have poor (scored 

below the mean) and good knowledge (scored 

mean or above). 

Data about diabetic care activities were col-

lected using the tool "Adherence in Diabetes 

Questionnaire for the Parent/Caregiver Ver-

sion (ADQ-P-C)" (14). The tool was adapted 

to the context of the study area according to 

the Ethiopian National Diabetic Management 

Guideline (2). Among the 19-item questions 

they used, six of them did not apply to our set-

up, so we decided to use only 13-item ques-

tions. The ADQ 13-item instrument quantifies 

five areas of practice related to adherence to 

type 1 DM care recommendations; which are 

insulin administration (3 items), dietary man-

agement (3 items), blood glucose testing (4 

items), foot care (1 item), and exercise (2 

items). Then a 4-point Likert scale with an-

chors 1=never, 2= sometimes, 3=almost al-

ways, and 4=always was used.  

Scoring system: 4 points were given for al-

ways, 3 for most of the time, 2 for some time, 

1 for never, and 0 for I don’t know. Those 

with scores greater than or equal to the mean 

were categorized as having good diabetic care 

practices and those with scores less than the 

mean were categorized as having poor diabetic  
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care practices. For each domain of practice, 

the same thing was applied (15). The question-

naire was translated into local languages 

(Amharic and Afaan Oromo) and then, back 

translated to English to check for consistency 

before data collection. 

Data Processing and Analysis  

The collected data were checked for complete-

ness and consistency and then cleaned, coded, 

and entered into EpiData version 6.0. The data 

were then exported to, cleaned, and analyzed 

using Statistical Package for Social Sciences 

(SPSS) version 25.0. Descriptive analysis was 

used to describe the basic characteristics of the 

study participants. The mean and median were 

calculated for continuous variables. The asso-

ciation between variables was tested using bi-

nary logistic regression. Multivariate linear 

regression analysis was performed to deter-

mine the factors independently associated with 

caregivers’ diabetes care knowledge and prac-

tices. A p-value of less than or equal to 0.05 

was considered statistically significant. The 

degree of association between dependent and 

independent variables was reported using the 

adjusted odds ratio (AOR) and 95% confi-

dence interval (CI). 

Ethics Approval: Ethical clearance was ob-

tained from the Institutional Review Board of 

Jimma University (Ref. No. IRB 1574/33/14), 

and permission was obtained from the authori-

ties of the hospital. Written informed consent 

was obtained from each study participant be-

fore enrollment into the study. 

Results 

One hundred and fifty-eight (94.0%) of the 

targeted 168 caregivers of children with type 1 

DM attending a follow-up clinic at JMC par-

ticipated in the study; the remaining partici-

pants either refused to provide their consent 

(4, 2.4%) or did not show up during the data 

collection period (6, 3.6%). The mean age of 

the caregivers was 39.33± 10.25 (mean ± SD) 

years . Of the 158 primary caregivers who par-

ticipated in the study, over half of the study 

participants were females (93, 58.9%) and 

children’s mothers (86, 54.4%). (Table 1) 

122 

Girma et al ISSN 2413-2640        eISSN 2519-0334 Ethiopian Journal of  Pediatrics and  Child  Health, 2023, 18(2) 



 

 

123 

Girma  et al ISSN 2413-2640        eISSN 2519-0334 Ethiopian Journal of  Pediatrics and  Child  Health, 2023, 18(2) 

Table 1. Socio-demographic characteristics of caregivers of children with type 1 DM in JMC 

Jimma., Ethiopia, 2022 (n=158) 

Variables Categories Frequency Percent (%) 

Age  (years) <20 3 1.9 

20-30 35 22.2 

31-40 64 40.5 

>40 56 35.4 

Sex Male 65 41.1 

Female 93 58.9 

Relation with the 
child 

Mother 86 54.4 

Father 47 29.7 

Guardian 25 15.8 

Marital status Married 128 81.0 

Unmarried 11 7.0 

Divorced 8 5.1 

Widowed/widower 11 7.0 

Residence Urban 65 41.1 

Rural 93 58.9 

Educational status Can’t read and write 59 37.3 

Primary (grade1-8) 40 25.3 

Secondary (9-12) 39 24.7 

College and above 20 12.7 

Occupation Housewife 63 39.9 

Farmer 60 38.0 

Employed 19 12.0 

Merchant 5 3.2 

Daily laborer 11 7.0 

Family Monthly in-
come 

≤1000 ETB 28 17.7 

1001-2500 ETB 62 39.2 

2501-5000 ETB 39 24.7 

  ≥5000 ETB 29 18.4 

 The majority of the children with type 1 DM 

were diagnosed before reaching 5 years of age 

(140, 88.6%)  and  had been on follow-up for 

less than 5 years (123, 77.8%). Only a few of 

them (18, 11.4%) had other family members 

with diabetes. The majority (145, 91.8%) of 

caregivers (145, 91.8%) have received diabet-

ic education, almost all of them receiving  the 

education from the Hospital (140, 96.6%). 

(Table 2) 



 

 

124 

Girma et al ISSN 2413-2640        eISSN 2519-0334 Ethiopian Journal of  Pediatrics and  Child  Health, 2023, 18(2) 

Table 2.  Diabetes-related characteristics and clinical conditions of the caregivers of children with 

type 1 DM attending follow-up clinic, JMC, Jimma, Ethiopia, 2022.  

Variables Categories 
  

Frequency 
  

Percent (%) 
  

Presence of family members 
with DM 

Yes 18 11.4 

No 140 88.6 

Age of the child at diagnosis 

of DM 

<5 years 123 77.8 

5-10 years 30 19.0 

>10 years 5 3.2 

Duration on flow up <1year 17 10.8 

1-5 years 106 67.1 

>5 years 35 22.2 

Care givers got diabetes edu-

cation/advice 

Yes 145 91.8 

No 13 8.2 

 The mean and standard deviation of 

knowledge score among caregivers towards 

diabetic care was 8.48 ±3.58; and only 43.7% 

of caregivers had good knowledge. Caregivers 

had better knowledge regarding the most accu-

rate way of monitoring diabetes (104, 65.8%) 

whereas the worst response was seen with re-

gard to effect of exercise on blood glucose lev-

el (37, 23.4%). Only less than half of the re-

spondents (67, 42.4 %) had good practice to-

wards type 1 DM. Caregivers had better prac-

tice with regards to administering insulin at 

the right times (111, 70%), while the worst 

response was observed with regards to routine 

blood sugar monitoring (50, 31.2%). (Table 3) 
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Table 3: Overall responses of caregivers for the specific questions under the knowledge and  

practice domain JMC, Jimma, Ethiopia, 2022 

Variables Proportions of responses 

Wrong Correct 
Knowledge questions     
Glycosylated hemoglobin (hemoglobin A1) is a test that measures 
your average blood glucose level for the past 6-10 week: 

109 (69.0%) 49 (31.0%) 

Which is the best method for testing blood glucose? 54 (34.2%) 104 (65.8%) 

What effect does unsweetened fruit juice have on blood glucose? 95 (60.1%) 63 (39.9%) 

Effect of infection on blood glucose 95 (60.1%) 63 (39.9%) 

You realize just before lunchtime that you forgot to give him/her 
insulin before breakfast. What should you do now? 

110 (69.6%) 48 (30.4%) 

If your child is beginning to have a low blood glucose reaction, 
what he/she should do ? 

69 (43.7%) 89 (56.3%) 

Cause of low blood glucose 47 (29.7%) 111 (70.3%) 

If your child takes his morning insulin but skips breakfast, his 
blood glucose level will usually decrease 

72 (45.6%) 86 (54.4%) 

Cause of high blood glucose 69 (43.7%) 89 (56.3%) 
For a child in good control, what effect does exercise have on 
blood glucose? 

121 (76.6%) 37 (23.4%) 

What is the recommended procedure for low blood sugar 
(hypoglycemia)? 

71 (44.9%) 87 (55.1%) 

What is best way to take care of your child’s feet ? 111 (70.3%) 47 (29.7%) 

Signs of ketoacidosis 106 (67.1%) 52 (32.9%) 
Practice questions 

Take the amount of insulin that the healthcare provider prescribed 47 (29.7%) 111(70.3%) 

Taking insulin at the right times 46 (29.1%) 112 (70.9% 
Alternating injection sites to avoid lipohypertrophy 102 (64.6%) 56 (35.4%) 

Detect and respond to early signs of low blood glucose 54 (34.2%) 104 (65.8%) 

Detect and respond to early signs of high blood glucose 59 (37.3%) 99 (62.7%) 

Attend regular check-ups at the diabetes clinic as your health care 
provider recommended 

109 (69%) 49 (31%) 

Monitor blood sugar as often as your healthcare provider asked 
you to 

108 (68.8%) 50 (31.2%) 

Check feet daily for signs of problems such as ulceration, blisters 78 (49.4%) 80 (50.6%) 

Exercising or participating in some form of physical activity 
( Working in the field such as farming, fetching water, Playing 
with peer groups such as football or handball ) 

65 (22.9%) 93 (77.1%) 

Remembering to carry “fast sugar” (e.g., carry sweets, sugary bis-
cuits or bread, or the like) to prevent hypoglycemia 

70 (44.4%) 88 (55.6%) 

Follow an eating plan recommended by a health professional/Eat 
a balanced diet 

61 (42.5%) 97 (57.5%) 

Limiting the amount of food she/he eats that contains a lot of sug-
ar or fat (for example cheese, cured meats, sweets, red meat) 

76 (40.9%) 82 (59.1%) 
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Table 4. Multivariable logistic regression model to identify factors associated with the level of 

knowledge of respondents JMC, Jimma, Ethiopia, 2022 .  

 The caregivers' residence had statistically signifi-

cant association with the care givers’ knowledge 

of type 1 DM; the caregivers who reside in urban 

areas were 3.84 times (AOR=3.53; 95% C.I: 1.81

-6.86 ) more likely to have better knowledge as 

compared to those from rural areas. On the other 

hand, the care givers’ gender, attendance of dia-

betic education, and diabetes knowledge level 

showed statistically significant associations with 

their practices; diabetes care practice level  was 

found to be 2.09 times higher in female caregiv-

ers (AOR=2.09; 95% CI: 1.04-4.22 ), 9.48 

times in caregivers who attended diabetes edu-

cation (AOR=9.48;95% CI: 1.17-79.66 ), and 

2.04 times in caregivers who had good diabetes 

knowledge (AOR= 2.04;95% C.I: 1.03-4.04 )  

than their counterparts ( Tables 4 and 5). 

Variables   Category Knowledge Level AOR (95%CI) 

Good n (%) Poor n (%) 

Residence Urban 40(61.5) 25(38.5) 3.53(1.81-6.86)* 

Rural 29(31.2) 64(68.8) 1 

Educational status 

  

Can’t read and 
write 

21(35.6) 38(64.4) 1 

Primary (grade1-8) 16(40.0) 24(60.0) 0.97(0.39-2.42) 

Secondary (9-12) 18(46.2) 21(53.8) 0.67(0.24-1.85) 

College and above 14(70.0) 6(30.0) 1.76(0.48-6.45) 

Family monthly  
income 
  

≤1000 ETB 7(25.0) 21(75.0) 1 

1001-2500 ETB 21(33.9) 41(66.1) 1.34(0.48-3.72) 

2501-5000 ETB 21(53.8 18(46.2) 2.21(0.67-7.22) 

≥5000 ETB 20(69.0) 9(31.0) 3.67(0.96-14.00) 

Attended diabetes ed-
ucation/advice 

Yes 66(45.5) 79(64.5) 3.75(0.93-15.13) 

No 3(23.1) 10(76.9) 1 

Duration of follow up 

  

<1years 5(29.4) 12(70.6) 1 

1-5 years 46(43.4) 60(56.6) 2.13(0.63-7.21) 

>5 years 18(51.4) 17(48.6) 3.41(0.88-13.19) 

AOR: Adjusted Odds ratio, 1: the reference group, *variables that showed statistically significant 
association with the dependent variable at p <0.05 
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Table 5. Multivariable logistic regression model to identify factors associated with the practice 

level of caregivers towards diabetic care, JMC, Jimma, Ethiopia, 2022  

 Discussion 

With the current study, we aimed determine 

the knowledge and practice level of the care-

givers of children with type I diabetes mellitus 

and associated factors at a tertiary hospital lo-

cated in one of the Low and Middle Income 

Countries. This is particularly important in or-

der to understand the situation in the local con-

text and address the existing gaps with regard 

to the knowledge and practices of diabetic care 

with an ultimate goal of improving the cares 

given to this group of patients and hence, re-

duce the associated complications and im-

prove the quality of care of the patients. 

Care givers’ knowledge is crucial in determin-

ing the cares they give to their children with 

diabetes mellitus which in turn affects the gly-

cemic control of the children(5–8). Consistent 

with studies done in Ethiopia (12) and Sudan 

(10), caregivers participating in this study had  

Variables   Category Level of practice AOR (95%CI) 

Good n (%) Poor n (%) 

Age of caregivers in 
years 

<20 years 2(66.7) 1(33.3) 1.73(0.13-22.13) 

20-30 years 19(54.3) 16(45.7) 1.68(0.66-4.32) 

31-40 years 26(40.6) 38(59.4) 1.13(0.49-2.65) 

>40 years 20(35.7) 36(64.3) 1 

Gender Male 20(30.8) 45(69.2) 1 

Female 47(50.5) 46(49.5) 2.09(1.04-4.22)** 

Educational status 
  

Can’t read and write 22(37.3) 37(62.7) 1 

Primary (grade1-8) 15(37.5) 25(62.5) 0.67(0.27-1.67) 

Secondary (9-12) 22(56.4) 17(43.6) 1.00(0.37-2.74) 

College and above 8(40.0) 12(60.0) 0.68(0.21-2.17) 

Family monthly in-
come 
  

≤1000 ETB 10(35.7) 18(64.3) 1 

1001-2500 ETB 22(33.5) 40(64.5) 0.72(0.24-2.11) 

2501-5000 ETB 19(48.7) 20(51.3) 1.19(0.33-4.31) 

≥5000 ETB 16(55.2) 13(44.8) 1.44(0.36-5.82) 

Attending diabetes 
education/counselling 

Yes 66(45.5) 79(54.5) 9.48(1.17-79.66)** 

No 1(7.7) 12(92.3) 1 

Knowledge Good knowledge 38(55.1) 31(44.9) 2.04(1.03-4.04) ** 

Poor knowledge 29(32.6) 60((67.4) 1 

AOR: Adjusted Odds ratio, 1: the reference group, and ** variables that showed statistically 

significant association with the dependent variable at p <0.05. 
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poor level of knowledge and practices regard-

ing their children’s diabetic cares. This indi-

cates the need for continuous awareness crea-

tion activities by healthcare workers taking 

care of these children with an ultimate goal of 

improving the cares of such children.   

Healthcare workers taking care of these chil-

dren need to regularly assess the knowledge of 

caregivers (and the children themselves when 

applicable) and their practices with regard to 

diabetic cares on every visit or encounter and 

provide them with the necessary information 

and feedback so that they have an adequate 

knowledge and also transcribe the knowledge 

they acquired to practices which will ultimate-

ly improve the cares given to the children.  

Apart from the information received from 

healthcare workers, access to other sources of 

information regarding care of children with 

diabetes is important in improving the 

knowledge and practices of care givers is im-

portant. In this study, participants from urban 

residence were found to have a better mean 

knowledge score level compared to residents 

from rural area. This is similar to other studies  

conducted in Egypt (9) and Ethiopia (12). This 

difference could be explained by the better ac-

cess to potential sources of information (radio, 

television, internet, etc.) in urban areas com-

pared to rural areas.  

On the other hand, there was a significant as-

sociation observed between the gender of the 

caregivers and their practices regarding diabet-

ic cares; female caregivers were two times 

more likely to have good practice. This might 

be due to the fact that most of the time, moth-

ers as caregivers, might be spending their time 

with the children and providing diabetic care 

to their children; more than half of the care-

givers in our study were also mothers. This 

finding is supported by findings from other 

studies conducted in India (5) and Bangladesh 

(8). Even if all family members of children 

with DM need to receive the necessary educa-

tion in order to improve the cares provided to 

the children, these findings might indicate 

whom to target for such interventions to get 

the maximum benefits from the intervention.   

As is expected and is seen in other studies 

(8,9,16), attending diabetes education sessions 

is found to be associated with better practice 

of diabetic care in the current study, indicating 

the need to provide continuous education for 

caregivers in order to improve caregivers’ 

practices.  Having good knowledge level is 

positively associated with having good diabet-

ic care practices reinforcing the need to im-

prove caregivers’ knowledge. The fact that the 

study relied on reported caregiver’s 

knowledge and practice, which may not reflect 

their actual performances can be taken as the 

limitation of the study. 

In conclusion,  the caregivers’ knowledge and 

practice with regard to diabetic cares in this 

study is poor. Urban residence was associated 

with good knowledge whereas caregivers’ 

gender, attending diabetes education and care-

givers’ knowledge were associated with good  



 

 

 practices.   Healthcare professionals taking 

care of children with diabetes should regularly 

and continuously educate caregivers in order to 

improve the knowledge and practices of care-

givers. 
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 ABSTRACT 

Background:  Epilepsy is a common neurological disorder of childhood repeatedly necessitating 

prolonged use of anticonvulsants. This study was done to evaluate the status of vitamin D in epi-

leptic children. We targeted to describe the prevalence and risk factors for vitamin D deficiency 

among children with epilepsy. 

Methods: A hospital-based descriptive cross-sectional study design with prospective data collec-

tion was used among children with epilepsy on anti-epileptic drugs attending the Pediatric Neu-

rology Clinic and their primary caretakers. For this study, a sample of 226 children and adoles-

cents were included in the study and a blood sample for the determination of serum vitamin D 

was taken. The participants were interviewed, and medical records were thoroughly reviewed. 

Descriptive statistics and binary logistic regression analysis was done to assess determinants of 

vitamin D deficiency. .  

Results: In this study, the prevalence of vitamin D deficiency was found to be 42%. Children on 

polytherapy (AOR = 4.3 (1.2 - 16)), 3 or more AEDs (AOR = 0.1 (0.0 - 0.8)), female sex (AOR = 

1.8 (1.7 - 2.6)), age >15 years (AOR = 2.12 (1.0 - 1.5)), 4 months of exclusive breastfeeding 

(AOR = 5.6 (4.9 - 36)), family diet (AOR = 0.3 (0.1 - 0.8)) and non-ambulation (AOR = 1.7 (1.8 - 

3.6)) were factors associated with being in the vitamin D deficiency group. 
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Conclusion: According to this study patients who take Anti-Epilepsy drugs are at a higher risk of 

a poor vitamin D status. Based on this finding, the need for timely and appropriate vitamin D 

supplementation and periodic follow-up seems to be very evident. 

Key Words: Anti-epilepsy drugs, Vitamin-D deficiency, Children, Ethiopia 

 
INTRODUCTION 

Vitamin D is essential for human health because 

it regulates calcium and bone metabolism. It 

helps the body absorb calcium and phosphorus 

from food and prevents parathyroid hormone 

from being released. Low levels of vitamin D 

can lead to bone problems such as rickets, oste-

openia, and osteoporosis. Moreover, vitamin D 

deficiency may increase the risk of various dis-

eases such as cancers, autoimmune disorders, 

hypertension, and infections (1,2). 

Vitamin D3 levels below 30 ng/mL, which indi-

cate insufficiency or deficiency, affect about 

one billion people worldwide (3). Anti-epileptic 

drug (AED) therapy in children is a known risk 

factor for impaired bone health (4–7). Hepatic 

CYP450 enzyme-inducing anti-seizure medica-

tion affects bone health by increasing the hepat-

ic metabolism of vitamin D (8). 

Other non–enzyme-inducing anti-epileptic 

drugs like sodium valproate can impact bone 

health via direct effects on bone cells, resistance 

to parathyroid hormone, and inhibition of calci-

tonin secretion (7,8). Anti-epileptic drug thera-

py, particularly long-term anti-epileptic drug 

therapy, and poly-therapy is known to be asso-

ciated with Vitamin D Deficiency which nega-

tively contributes to bone health (8–10). 

Impaired bone health results in low bone miner-

al density and osteoporotic fractures in child-

hood and later adult life (11). Among Ethiopi-

an adolescents aged 11 to 18 years, a study 

found that 42% had vitamin D deficiency ((25 

OH) D below 50 nmol/l). Of these, 61.8% 

lived in urban areas and 21.2% lived in rural 

areas (12).  

Particularly the occurrence of low bone densi-

ty has been recognized as a risk factor for 

fractures in childhood (13–15). Augmenting 

vitamin D status by supplementation of Vita-

min D during childhood can be the vital clini-

cal approach to maximize peak bone density 

in children and with this improve bone miner-

al density and reduce fracture risk (16). It also 

has a significant effect on adult fracture rates 

(17). Several papers recommend episodic vit-

amin D level testing and vitamin D supple-

mentation in children receiving long-term anti

-epileptic drugs (8,18–20). This study aimed 

to assess Vitamin D status among children 

with epilepsy on anti-epileptic drugs in Addis 

Ababa, Ethiopia.  

MATERIALS AND METHODS 

Study design and setting 

The study was conducted at Tikur Anbesa 

Specialized Hospital, an 800-bed hospital that 

evaluates more than 100,000 patients annual-

ly. The hospital has 18 departments, including 

pediatrics, which has 180 beds for patients 



 aged one to 14 years. The pediatric neurology 

clinic is one of the clinics that sees 20 patients 

per day, of which 80% have follow-up visits 

for seizure disorders. This is  cross-sectional 

study was carried out among patients who 

were on anticonvulsant treatment and were on 

follow up at neurologic clinic. Monthly case-

load at the pediatric neurologic clinic is 320 

patients, including those who came for repeat-

ed follow-up visits. 

Study Period 

The study was conducted over a one-year peri-

od between June 2019 and 2020. 

Study Population  

Our study group consisted of children aged 6 

months to 16 years who had epilepsy and had 

been on antiepileptic drugs (AEDs) for at least 

six months.  

Inclusion and exclusion criteria   

The study included consenting pediatric pa-

tients who were on anti-epileptic drugs for the 

last six months at pediatric neurologic clinic 

The study excluded children who had medical 

conditions that affected bone metabolism, such 

as liver, kidney, metabolic, or hormonal disor-

ders, or chronic diseases, such as cancer, dia-

betes, or GI tract issues, children who had 

moving disorders, or who took other medica-

tions that could cause neuromuscular diseases, 

such as Vitamin  D/ Calcium supplements or 

corticosteroids.  

Sample size and sampling technique 

The sample size was calculated using the fol-

lowing formula and with p taken as 0.22 based 

on literature review in a setup with a similar 

context of pediatric patients on AEDs (21). 

Accordingly, 249 children were calculated for 

the current study. 

 N =  =  ~ 264 

However, with 14.4% of the collected data 

being incomplete made the sample size 226. 

All eligible participants, based on the inclu-

sion and exclusion criteria, were invited to 

participate in the study. However, only a few 

parents of the patients consented to be part of 

the research. The lack of incentive was the 

main reason for the low number of partici-

pants. The study enrolled one patient per day 

on average until the calculated sample size 

was reached. A structured questionnaire, 

adapted from a previous study, was used for 

data collection (22). The quality of data col-

lection was secured by the regular supervision 

of the primary investigator. 
 

Blood sample collection procedure and 

measurements  

We obtained 2 ml of peripheral venous blood 

from the participants after getting their in-

formed consent. The pediatric nurses at the 

neurology clinic drew the blood using aseptic 

techniques. We immediately transported the 

blood to an outside hospital laboratory where 

we measured the serum 25(OH)D level. 

Operational Definition 

We diagnosed vitamin D deficiency when the 

serum 25(OH)D level was <20 ng/ml, vitamin 

D insufficiency when it was 20-30 ng/ml, and 

normal vitamin D status when it was 30-100 

ng/ml (21,23).  

133 

Miftah  et al ISSN 2413-2640        eISSN 2519-0334 Ethiopian Journal of  Pediatrics and  Child  Health, 2023, 18(2) 



 

Vitamin D Deficient Group: Defined as chil-

dren with vitamin D insufficiency and defi-

ciency. 

Vitamin D Non-Deficient Group: Defined as 

children with a normal Vitamin D status. 

Seizure: Defined as a transient occurrence of 

signs and/or symptoms due to abnormal 

excessive or synchronous neuronal activity in 

the brain (24). 

Epilepsy: Defined as the clinical diagnosis 

requiring the occurrence of at least 1 

unprovoked epileptic seizure with either a 

second episode or enough EEG and clinical 

information to convincingly demonstrate an 

enduring predisposition to develop recurrences 

(24). 

Complete seizure control: Defined as 

complete remission of seizure for six months 

or more (24). 

Partial seizure control: Defined as more than 

fifty percent reduction of frequency of seizure 

(24). 

Poor seizure control: One or more seizure per 

month over period of 6 months or more and 

who had experienced trials of at least two 

different AEDs at optimum doses alone or in 

combination with adequate compliance (24). 

Data Analysis 

After data was cleaned and entered, analysis 

was completed using the Statistical Package 

for Social Sciences (SPSS) version 25. De-

scriptive statistics were done using frequency 

distribution tables, chi-square test was em-

ployed. Crude odds ratios and adjusted odds 

ratios with their corresponding 95% CI were 

calculated and a p-value of 0.05 was taken as 

statistically significant. Statistically significant 

associations were described using Odds ratio 

(OR) and Adjusted odds ratio (AOR) with CI 

for predictors deemed to be strongly associat-

ed to vitamin D status based on literature re-

view.  

Results 

Sociodemographic characteristics 

Of the 226 patients studied, 83 (36.7%) partic-

ipants were between 5-10 years, while the oth-

er 56 patients accounting for 24.3% were in 

the age group of 10 - 15 years. 35.8% of the 

participants were between the age range of 6 

months to 15 years. More than half or 138 

(60.6%) of the participant were males, making 

the male-to-female ratio 1.5:1. Most of the 

study participants meaning 156 (69%), were 

residents of Addis Ababa (Table 1).  
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Characteristics Category N (%) 

Age 6 months - 5 years 81 (35.8) 

5 - 10 years 83 (36.7) 

10 - 15years 55 (24.3) 

≥ 15years 7 (3.1) 

Sex Female 89 (39.4) 

Male 137 (60.6) 

Birth Order First 122 (54) 

Second 44 (19.5) 

Third 31 (13.7) 

More 29 (12.8) 

Family Size Two 25 (11) 

Three 53 (23.5) 

Four 52 (23) 

Five 43 (19) 

Six and above 53 (23.5) 

Address Addis Ababa City 156 (69) 

Oromia Region 48 (21.2) 

Amhara Region 13 (5.8) 

SNNPR 7 (3.1) 

Others 2 (0.9) 

Religion Muslim 58 (25.7) 

Orthodox 139 (61.5) 

Catholic 3 (1.3) 

Protestant 25 (11.1) 

Other 1 (0.4) 

Primary Care Giver Mother 97 (42.9) 

Father 33 (14.6) 

Both parents 82 (36.3) 

Adult relatives 12 (5.3) 

Nonrelatives 1 (0.4) 

Orphanage 1 (0.4) 

Marital Status Single 19 (8.4) 

Married 182 (80.5) 

Divorced 21 (9.3) 

Widowed 4 (1.8) 

Primary caregiver level of edu-

cation 

Can’t read or write 13 (5.8) 

Can read or write 17 (7.5) 

Attended Grade 1 – 8 76 (33.6) 

Attended Grade 9 - 12 61 (27) 

College Level Education 59 (26.1) 

Table 1. Descriptive characteristics of children with seizure disorder attending follow-up at 

Pediatrics Neurologic Clinic in TASH, 2020. 
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Table 2.  Child feeding and related characteristics of children with seizure disorder attending    

follow-up at Pediatrics Neurologic Clinic in TASH, 2020  

 Child feeding and related characteristics. 
Out of the 226 mothers, 24 (10.6%) practiced 

breastfeeding at the time of data collection, 

while 157 (69.5%) had exclusively breast-

fed for six months in the past.    

Characteristics Category N (%) 

Mode of 

child feeding at the 

time of data collection 

Exclusive Breast Feeding 24 (10.6) 

Formula Milk 8 (3.5) 

Cow milk 7 (3.1) 

Combination of Breast and Formula Milk 8 (3.5) 

Combination of Breast and Cow Milk 5 (2.2) 

Family Diet 172 (76.1) 

Others 2 (0.9) 

Historical Months of 

Exclusive Breast 

Feeding 

One Month 18 (8) 

Two Months 7 (3.1) 

Three Months 24 (10.6) 

Four Months 11 (4.9) 

Five Months 9 (4) 

Six Months 157 (69.5) 

Frequency of Sunlight 

exposure per week 

One Day 28 (12.4) 

Two Days 38 (16.8) 

Three or more days 151 (66.8) 

No exposure 9 (4) 

Average Duration of 

Sunlight exposure 

Less than 20 minutes 55 (24.3) 

20 to 30 minutes 88 (38.9) 

More than 30 minutes 83 (36.7) 

Use of skin Ointments Yes 97 (42.9) 

No 129 (57.1) 

Ambulation Status Ambulating 158 (69.9) 

Not Ambulating 68 (30.1) 

 
Serum Vitamin D level of respondents 

The mean vitamin D level of the participants 

was 24.8 ng/mL (SD ± 12.7), and the median 

was 21.5 with an Interquartile range between 

16.4 and 31.4, the minimum and maximum se-

rum Vitamin-D levels determined were 3.8 ng/

mL and 70ng/ml, respectively. 41.6% of par-

ticipants were found to be in the deficient 

group. (Figure 1) 



 Table 3 shows that of the 89 female participants 

42 (47%) were in the Vitamin D Deficient group 

while only 52 (38%) of the 138 male participants 

were in the vitamin D deficient group. Further-

more, 71 (45%) of the 156 participants from Ad-

dis Ababa were in the Vitamin D Deficient 

group while only 23 (33%) of the 70 partici-

pants from outside of Addis Ababa were. 

(Table 3) 
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Figure 1. Results of Vitamin D level in children taking AEDs in TASH, Pediatric Neurologic  

Clinic August 2020 

Table 3. Comparison of Vitamin D Deficient and Non-Deficient groups of children on   

AEDs attending and followed at TASH, pediatric neurology clinic August 2020. 

Characteristics 

  

Category 

  

Frequency (%) Vitamin D status, N (%) 

Deficient Non-Deficient 

Age 6 month-5yrs 81 (35.8) 29 52 

5-10 years 83 (36.7) 35 48 

10-15years 55 (24.3) 24 31 

 >=15years 7 (3.1) 6 1 

Sex Female 89 (39.4) 42 47 

Male 138 (60.6) 52 85 

Address Addis Ababa 156 (69.0) 71 85 

Out of Addis Ababa 70 (31%) 23 47 

 
Seizure-related information and vitamin D 

level 

The majority of the study participant that is 146 

(64.6%) had a Generalized Tonic Clonic (GTC) 

type of seizure while focal seizures were ob-

served in 73 (32.3%) of the participants. Re-

garding the type of AEDs and vitamin D defi-

ciency, most participants, 139 (61.5%) were on 

monotherapy.  
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Table 4.  Seizure-related findings of children on AEDs attending and followed at TASH, pediatric    
neurology clinic 2020.  

 

 As shown in Table 4, among the 146 participants 

who had GTC type seizure 55 (38%) were in the 

vitamin D deficient group. While among the 73 

participants who had focal seizure 36 (49%) were 

in the vitamin D deficient group. Furthermore, of 

the 87 participants who were on polytherapy 35 

(40%) were in the vitamin D deficient group. 

While among the 139 participants who were on 

monotherapy 59 (42%) were in the vitamin D 

deficient group.  

One hundred fifty-two (67.3%) of the partici-

pants used Enzyme Inducing AEDs (EI-AEDs), 

and among these 67 (44%) were in the vitamin 

D deficient group. Of the 43 participants con-

suming Non-Enzyme Inducing AEDs (NEI-

AEDs), 16 (37.2%) were in the vitamin D defi-

cient group. Finally, among the 31 participants 

using a combination of both groups of drugs 

35.5% were in the vitamin D deficient group. 

(Table 4) 

Characteristics 

  

Category Frequency 

(%) 

Vitamin D status, N (%) 

Deficient Non-Deficient 

Seizure Types Generalized 146 (64.6) 55 91 

Focal 73 (32.3) 36 37 

Unknown onset 7 (3.1) 3 4 

Number of 

AEDs used 

Monotherapy 139 (61.5) 59 80 

Polytherapy 87 (38.5) 35 52 

Address Addis Ababa 156 (69.0) 71 85 

Out of Addis Ababa 70 (31%) 23 47 

Type of AED Enzyme Inducing AEDs 152 (67.3) 67 85 

Non-Enzyme Inducing 

AEDs 

43 (19) 16 27 

Combination of EI-AEDs 

and NEI-AEDs 

31 (13.7) 11 20 

Seizure control Well controlled 91 (40.3) 39 52 

Partial controlled 112 (49.6) 46 66 

Poor controlled 23 (10.2) 9 14 

Vitamin D level and clinical signs  

Half of the participants who were taking AEDs 

for more than 3 years were in the vitamin D de-

ficient group. Majority 214 (94.7%) of partici-

pants who were in the vitamin D deficient  

group did not have clinical manifestation. 
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Table 5. Vitamin D level of children on AEDs attending and followed at TASH, pediatric  

neurology clinic 2020  

 Factors predicting vitamin D status. 

In the bivariate and multivariable logistic re-

gression analysis of potential risk factors of 

being in the vitamin D deficiency group were 

sex, age, number of AEDs, duration of AEDs 

treatment, ambulatory status, and duration of 

daily sun exposure showed a statistically sig-

nificant association (p < 0.04) with being in 

the vitamin D deficient group. Female partici-

pants had  statistically significant risk of hav-

ing vitamin D deficiency (P < 0.03). Non am-

bulating participants has a higher chance of 

being in the vitamin D deficiency group (P < 

0.04). The participants who received poly an-

tiepileptic drugs had significant odds of being 

in the vitamin D deficiency group (P <0.03). 

A significant odd of being in the vitamin D 

deficiency group (p = 0.01) was observed in 

participants whose age was greater than 15 

years. (Table 6) 

Characteristics 

  

Category 

  

Frequency (%) Vitamin D status, N (%) 

Deficient Non-Deficient 

Duration of therapy 6 month-2 years 89(39.4) 31 58 

2-3 years 40(17.7) 15 25 

>3 years 97(42.9) 48 49 

Clinical signs of rickets Yes 12(5.3) 5 7 

No 214(94.7) 89 125 

Signs of Rickets Frontal bossing 2 1 1 

Wrist widening 8 3 5 

Rachitic rosary 3 1 2 

Characteristics Category COR (95% CI) P - value AOR (95% CI) P - value 

Age 6 month - 5 years 1   1   

5 - 10 years 1.4 (0.8 - 2.7) 0.25 0.1 (0.1 - 1.2) 0.07 

10 - 15 years 1.3 (0.7 - 2.7) 0.41 0.2 (0.1 - 1.8) 0.14 

≥ 15 years 10.8 (1.2 - 93) 0.03 2.12 (1.0 - 1.5) 0.01 

Sex Female 1.5 (0.87 - 2.5) 0.14 1.8 (1.7 - 2.6) 0.03 

Male 1   1   

Table 6. Results of bivariate and multivariate regression model of risk factors for being in the  

vitamin D deficiency group in children taking AEDs in TASH, Pediatric Neurologic 

 Clinic 2020 



140 

Miftah  et al ISSN 2413-2640        eISSN 2519-0334 Ethiopian Journal of  Pediatrics and  Child  Health, 2023, 18(2) 

Birth order First 1   1   

Second 2.4 (0.9 - 5.9) 0.07 1 (0.5 - 2.5) 0.85 

Third 2.6 (0.9 - 7.4) 0.07 1.3 (0.5 - 3.2) 0.63 

Fourth or more 3.3 (1.1 - 10) 0.03 0.4 (0.1 - 1.1) 0.08 

Mode of Feeding Breast milk 1   1   

Formula milk 0.8 (0.2 - 4.4) 0.81 1.3 (0.2 - 8.3) 0.79 

Cow milk 0.4 (0.1 - 2.1) 0.26 0.2 (0.1 - 1.6) 0.13 

Breast milk and 
Formula milk 

0.2 (0.1 - 1.2) 0.05 0.1 (0.1 - 1) 0.07 

Breast milk and 
Cow milk 

0.3 (0.1 - 2.4) 0.28 0.3 (0.0 - 5.3) 0.43 

Family diet 0.3 (0.1 - 0.8) 0.01 0.3 (0.1 - 0.8) 0.02 

Others ****       

Month of exclu-

sive feeding 

1 month 1.5 (0.6 - 3.9)   1.1 (0.3 - 3.6) 0.86 

2 months 1.1 (0.2 - 5.0) 0.92 0.9 (0.2 - 5.5) 0.95 

3 months 0.7 (0.2 - 1.8) 0.53 0.7 (0.3-1.9) 0.49 

4 months 6.6 (1.4 - 3.6) 0.02 5.6 (4.9 - 36) 0.04 

5 months 0.7 (0.2 - 3) 0.67 1.1 (0.2 - 6.5) 0.90 

6 months 1   1   

Duration of sun-

light exposure 

< 20 min 2.4 (1.5 - 2.9) 0.03 0.8 (0.3 - 1.9) 0.64 

20-30 min 0.7 (0.4 - 1.2) 0.18 0.6 (0.3- 1.4) 0.24 

>30 min 1   1   

Skin ointment ap-

plication 

Yes 0.8 (0.5 - 1.4) 0.46 1.0 (0.5 - 1.9) 0.96 

No 1   1   

Ambulation status Ambulating 1   1   

Not ambulating 1.7 (0.9 - 3) 0.07 1.7 (1.8 - 3.6) 0.04 

Seizure type Generalized 1   1   

Focal 1.5(.84-2.6) 0.17 1.6 (0.8 – 3.0) 0.19 

Unknown 1.2(.25-5.4) 0.84 2 (0.3 - 12.6) 0.43 

Number of AEDs 

used 

One 1   1   

Two 0.9 (0.6 - 1.8) 0.97 0.4 (0.1 - 1.2) 0.09 

≥ Three 0.7 (0.2- 2.3) 0.52 0.1 (0.0 - 0.8) 0.03 

Duration of thera-

py 

6 months - 2 years 1   1   

2 - 3 years 1 (0.5 - 2.3) 0.86 1.5 (0.6 - 3.6) 0.42 

> 3 years 1.8 (1.9 - 3.2) 0.01 1.6 (0.7 - 3.6) 0.26 

AEDs based on 

drug generation 

EI-AEDs 1   1   

NEI-AEDs 0.9 (0.4 - 1.9) 0.85 0.9 (0.4 - 2.2) 0.86 

EI -AEDs & NEI- 
AEDs 

0.8 (0.3 - 1.7) 0.48 0.6 (0.2 - 1.9) 0.33 

AEDs based on 

drug combination 

Monotherapy 1   1   

Poly-therapy 1.4 (0.7 - 2.4) 0.28 4.3 (1.2 - 16) 0.03 



 DISCUSSION 

We conducted a observational study with pro-

spective data collection  to examine the effect 

of anticonvulsants on vitamin D levels. We 

found that patients who had used anticonvul-

sants for more than 3 years had significantly 

lower vitamin D levels. Out of 226 partici-

pants, 95 had vitamin D deficiency. This prev-

alence was lower than that reported in India 

(25), but higher than that reported in Iraq and 

other countries (21,23,25,26). We also ob-

served that the age group of above 15 years 

had the highest percentage of being in the vita-

min D deficiency group. This finding was in-

consistent with the studies from India (25) and 

Iraq (26), where the highest proportion oc-

curred in younger age groups. Moreover, we 

found that the duration of antiepileptic drug 

use was a risk factor for poor vitamin D status.  

Female sex was associated with a nearly two-

fold higher risk of being in the vitamin D defi-

ciency group than male sex (AOR 1.8 and 95% 

CI= 1.7, 2.6). This finding was consistent with 

the studies in India, Iraq, Malaysia, and others 

(21,23,25–27), but not with Ramya’s study 

(28). We could not explain this difference, but 

another study (29) reported lower vitamin D 

levels in healthy girls. This could be due to the 

less sun exposure and outdoor activities of 

girls than boys. 

Our study agreed with Teagarden et al. (30) 

that patients with epilepsy who used enzyme-

inducing antiepileptic drugs had higher odd of 

being in the vitamin D deficiency group than 

those who used non-enzyme-inducing antiepi-

leptic drugs. This could be because old an-

tiepileptic drugs induce cytochrome P450 en-

zymes, which alter vitamin D metabolism, 

while new antiepileptic drugs do not or do so 

minimally. Most of our patients used old an-

tiepileptic drugs, which could explain the 

poorer vitamin D status. 

The most common antiepileptic drugs in our 

study were Enzyme Inducing AEDs such as 

phenytoin (29%), phenobarbital (21%), sodi-

um valproate (14.9%), and carbamazepine 

(3.9%). We found that phenytoin (50%), sodi-

um valproate (35%), and phenobarbital 

(30.6%) were significantly associated with 

vitamin D deficiency. This finding differed 

from other studies (31–35). 

Lee et al. (36) conducted a longitudinal study 

of 143 epileptic children who were exposed to 

AEDs for 2 years and found that a high pro-

portion of them had hypovitaminosis D. Our 

study also revealed that having a poor vitamin 

D status was more prevalent among children 

with seizure therapy >3 years, adolescent age 

>15 years old, and non-ambulating status. 

These findings are consistent with earlier stud-

ies (25,26,37,38) . 

Rauchenzauner et al (39) reported that non-

enzyme inducing AEDs did not cause vitamin 

D deficiency in healthy children on monother-

apy. Our study found that polytherapy in-

creased the risk of a poorer vitamin D status 

compared to monotherapy. This finding 

agreed with one study (31) but disagreed with 

another study by Ramya et al. (28). 
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 In our study, we found hundred forty-six pa-

tients had generalized seizures, and 74 suffered 

from partial seizures of these a decreased vita-

min D level was observed in patients with gen-

eralized seizures. It was in agreement with the 

study done in India (25). In the current study, 

we have found that vitamin D levels ranged 

between 3.8, and 70 nmol/L, with a mean of 

24.8 nmol/L, which was lower than the find-

ings in the Malaysian and Australian studies 

(21,23).  

Limitation of the study 

We acknowledge some limitations of our 

study: we conducted it in one tertiary hospital, 

which may limit its generalizability and may 

not be representative of the national burden. 

We did not measure the baseline vitamin D 

levels before starting the treatment. We also 

did not consider other risk factors for vitamin 

D deficiency, such as dietary intake of vitamin 

D and calcium. Moreover, we did not distin-

guish between insufficiency and deficiency in 

our analysis, which makes our conclusion and 

recommendations less specific, as they require 

different interventions. 

CONCLUSION 

Poor vitamin D status including insufficiency 

and deficiency was found to be highly preva-

lent among children with epilepsy on AEDs. 

Almost half of the children with AEDs were at 

risk of poor vitamin D status. Increased dura-

tion of AEDs therapy lower daily sunlight ex-

posure, female gender, and poor ambulation 

was associated with a higher risk of a poor vit-

amin D status. Based on this finding, the need 

for timely and appropriate vitamin D supple-

mentation and periodic follow-up seems to be 

very evident. 
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 ABSTRACT 

Background:  Children are at high risk of problems related to discharge against medical advice 

(DAMA). Because they are not part of the decisions their best interests may be violated. This 

study is aimed to determine the prevalence, clinical outcomes, and factors associated with dis-

charge against medical advice.  

Methods: We cross-sectionally described 123 admissions in which caretakers decided to dis-

charge against medical advice. A mixed data collection method from the patient's charts and tele-

phone interviews was employed. A pretested semi-structured questionnaire tool was used. The 

data was manually cleaned and analyzed using SPSS software version 25, USA. The frequency 

and percentage of categorical data were calculated, as well as the mean, median, SD, and IQR of 

the continuous variable. A multivariate regression analysis was performed, with an adjusted odds 

ratio of 95% CI and a statistical significance of 0.05.   

Results: Hospital prevalence of DAMA was 1.42%. The median age was 11(±59) months—eighty

-one percent of the caretakers signed before leaving the hospital. The median hospitalization was 

7 days (IQR=13 days). The majority of the caretakers were discharged during working hours 

(71%). Discharge was registered in all seasons: winter (31%), spring (28%), summer (23%), and 

autumn (18 %). Hemato-oncologic conditions, infectious, and neonatal problems were common. 

Most of the cases were reported from pediatric emergency and neonatology wards. Patients’ 

poor clinical response and the caretaker's financial constraints were the main reasons for sign-

ing DAMA. Death was significant when the DAMA occurred in fast-improving cases and infants; 

(AOR=6.909, 95% CI-2.191-21.782), and AOR=1.3, 95% CI -0.48-3.3) respectively. 
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Conclusion: DAMA in the Pediatric wards of Tikur-Anbessa Specialized Hospital was similar to 

the reported data elsewhere. However, death was very high which could be due to insufficient fol-

low-up after DAMA. 

Key Words: Discharge against medical advice (DAMA), pediatric admission, Tikur Anbessa 

Hospital 

 
INTRODUCTION 

When a caretaker decides to take a sick child 

off the hospital before the treating physician 

recommends it, this is referred to as discharging 

against medical advice (DAMA), also known as 

"self-discharge" or "discharge at own risk".  

The issue of leaving care settings against medi-

cal advice is poorly understood and addressed, 

despite its prevalence and negative impact on 

quality and safety (1). Every time a patient de-

parts against medical advice, he or she may be 

vulnerable to significant consequences, such as 

permanent disability or death. If a patient re-

quires additional urgent or emergent care fol-

lowing self-discharge, it will often be with the 

use of a disproportionate amount of healthcare 

resources (2, 3).  

Financial constraints, parental perception that 

the child is well, disruption of family business, 

preference for traditional medicine, and loss of 

hope in the clinical course are some of the pre-

dictors of DAMA in developing countries (4). It 

is assumed that the magnitude of the problem is 

much higher in poor socio-economic countries 

as compared to better socio-economic commu-

nities (5). Reported predictors of DAMA in 

children include age under 2 years or adoles-

cents, male sex, duration of hospital stay ≤ 48 

hours, financial constraints, lack of health insur-

ance, and low socioeconomic status (6,7). In 

low and middle-income (LAMI) countries 

like Africa and the Middle East, the rates of 

DAMA in children ranged from 1.5% to over 

6% (4, 8). DAMA rates in low and middle-

income countries may be twice as high as in 

high-income countries, according to some es-

timates (9).  

The attitude of healthcare providers also af-

fects DAMA. Reports showed that the provid-

er-patient relationship directly affects patients' 

decisions to leave against medical advice (10, 

11). For healthcare professionals, patients 

who signed DAMA create clinical, moral, 

practical, and legal issues (2,12). It was rec-

ommended that Healthcare professionals can 

prevent DAMA by actively listening, under-

standing patient discomfort, and using de-

escalation tactics. When DAMA is inevitable, 

follow-up plans should be created and pa-

tients informed that they may return. Patients 

should also be educated and recommended 

alternative therapies. If a patient is in danger, 

follow-up calls or home visits are recom-

mended. 

In many African nations, traditional medicine 

(TM) is used as an alternate option to replace 

missed treatment due to DAMA. Due to its 

accessibility and affordability, it is frequently  



 used in low-income countries when conven-

tional medicine is not accepted by patients and 

caretakers (13). Reports showed that patients 

and caretakers experienced DAMA less fre-

quently when hospitalization is planned than it 

is emergency admission (14). 

It is assumed that the problem of DAMA is 

significant and contributes essentially to child 

mortality in our settings. However, we are una-

ware of any published data on the topic in the 

pediatric age group. Therefore, to determine 

the hospital prevalence of pediatric DAMA, 

contributing factors, and its outcome, we 

aimed to conduct this study in the largest ter-

tiary hospital in Addis Ababa.  

Methods 

Study Design and period: Instances of DA-

MA were described among pediatric admis-

sions cross-sectionally between April 1, 2018, 

and April 1, 2020.  

Study site 

The study was conducted at the main referral 

hospital in Addis Ababa. Tikur-Anbessa Spe-

cialized Hospital (TASH) is a university hospi-

tal serving as a training facility for medical 

students (undergraduate and postgraduate lev-

els), nurses, midwives, pharmacists, and labor-

atory and radiology technologists. TASH has 

over 700 operational beds and treats more than 

400,000 patients annually. The pediatric de-

partment, includes pediatric emergency, Neo-

natology, and Pediatric intensive care units, 

pediatric under-5 and above-5 wards, a pediat-

ric surgical, oncology, and orthopedics wards.  

Study Population  

The study population is pediatric admissions 

between April 1, 2018, and April 1, 2020, with 

discharge against medical advice or leave 

without notifying the medical team. Cases 

having complete data and volunteer caretakers 

for telephone interviews were included in the 

data collection. 

Exclusion criteria: -DAMA cases with gross-

ly deficient data, or whose caretakers were not 

willing or not available for telephone inter-

view were excluded.  

Sample size determination 

The sample size was determined to be 112 us-

ing a single population proportion formula, 

with a DAMA prevalence of 7.9%, a 95% 

confidence interval (CI) of z=1.96, and a 0.05 

margin of error.  The total sample size was 

123 after a 10% non-responder rate was add-

ed.  

Sampling Procedures 

Stratified sampling was used to get cases from 

each ward.  The study subjects were chosen 

using a systematic sampling based on the 

caseload in each ward. The first case was cho-

sen by lottery method, followed by every oth-

er case, and so on until the target sample size 

was reached. 

Variables 

Family sociodemographic information, such 

as age, gender, occupation, income, marital 

status, number of children, level of education, 

and monthly income of caretakers were col-

lected either from the child’s medical record  
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 or telephone interviews. The patients’ charac-

teristics such as age, gender, admission diag-

nosis, cause of DAMA, and outcome of DA-

MA were also gathered. The variables consid-

ered in the analysis were presented in the con-

ceptual framework below (Fig 1). 
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Sociodemographic char-
acteristic of care takers 
1. Age 
2. Marital status 
3. Education 
4. Occupation 
5. Income 
6. Family size 
7. Residence 
8. Monthly income 

Patient’s character-
istic 

Sex  
Age 

Birth order 
 

DAMA 

Reasons 
for DA-

MA 

Admission diag-
nosis 

Figure 1: Conceptual framework showing the relation between the outcome variable and  

explanatory variables considered in the analysis. TASH, 2021. 

 
Data collection tool 

A pre-tested, structured questionnaire was used 

to gather data. After studying earlier studies on 

the same topic, the questionnaire was prepared 

in Oromifa, English, and Amharic, it was mod-

ified before the data collection began in light 

of the pretest findings. 

Data entry and Analysis 

Before data entry, the data was checked 

through a data-cleaning process for outliers, 

missed values, and discrepancies. SPSS soft-

ware, version 25 from IBM USA, was used to 

analyze the data. Descriptive statistics such as 

numbers, frequencies, and percentages were 

used to describe the categorical data. We also 

computed the odds ratios (OR) and the multi-

variate regression analysis to quantify the rela-

tionship between the independent and out-

come variables. Statistical significance was 

defined as a 95% confidence interval and a p-

value below 0.05. The findings were presented 

in tables and graphs. 

Operational Definitions 

Admission: -. Means admission as an inpatient 

to a hospital, for a stay of twenty-four hours or 

longer for medically necessary and Appropri-

ate care and treatment of illness or injury.  
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 DAMA: - DAMA is defined as a situation in 

which a patient decides to leave the hospital 

against the recommendation of the treating 

Physician. A child was considered a DAMA 

case, upon signing the hospital’s standard dis-

charging form by the parents or guardians (1). 

LAMA: - refers to a condition in which the 

patient insists on leaving the hospital against 

the medical advice. Without notifying the med-

ical unit. 

Summer: (kiremt or Meher) includes June, Ju-

ly, and August are the summer season. Heavy 

rain falls in these three months. Spring: 

(tseday)- September, October, and November 

are the spring season sometimes known as har-

vest season. Winter: (bega) –December, Janu-

ary and February are the dry season. Autumn: 

(belg) -March, April, and May are the autumn 

season with occasional showers. May is the 

hottest month in Ethiopia. Mortality refers to 

all deaths following DAMA. Readmission re-

fers to readmission within 30 days of DAMA. 

Result  

The mean and median patient ages were 36.8

(±4.5) and 11(±59) months. The majority 

(64.2%) of the admitted cases were males. 

Most (54%) are aged 12 months or below. 

DAMA occurrence is bimodal, either in the 

first 72 hours or between 10-30 days of admis-

sion. First child (34.1%) and Second child 

(28.5%) accounted for most DAMA cases 

(Table 1).  

Table 1: Sociodemographic characteristics of cases, TASH, 2021.  

Variables Number Percent 

Patient’s sex Male 79 64.2% 

Female 44 35.8% 

Age Mean (SD) 36.8(4.5)   

Median (IQR) 11.0(59)   

Age category 

  

  

Neonate 41 34%  

Infant (1mon-1 year) 25 20%  

Preschoolers (1-5 years) 31 25% 

School-age (6-11 yrs) 16 13% 

Teens (> 11years old) 10 8% 

Birth order First child 42 34.1% 

Second child 35 28.5% 

All other 46 37.4% 

Duration of hospital 

stay at DAMA 

0-3days 46 37.4 

4-10days 29  23.6  

11-30 days 42  34.1  

>30 days 6 4.9% 
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 Caretakers Characteristics  

In terms of age, the mother, father, and other 

caregivers were 29.8 years (SD±4.7), 35.9 

years (SD±6.0), and 33. ±6 years (SD±25.3), 

respectively. Of the mothers, 76.4% were un-

der 25 years old, and of the fathers, 55.3% 

were over 35 years. But only 55% of the fa-

thers and 44% of the mothers had formal edu-

cation. 63.4% of the participants lived in rural 

area and the majority of them were living as 

farmers. The bulk of them earned less than 

2000 Birr per month on average, and almost 

all of Care takers were married. The majority 

of DAMA signatories were fathers, followed 

by mothers. Table 2 displays comprehensive 

details about caregivers.  

Table 2: Socio-demographic characteristics of caretakers, TASH, 2021 

Variable number percent 

Maternal occupation 
  

Farmer 48 39.0% 

Gov’t employee 25 20.3% 

Private business 16 13.0% 

Unemployed 34 27.6% 

Paternal occupation Farmer 51 41.4% 

Gov’t employee 25 20.3% 

Private business 44 35.8% 

Unemployed 3 
  

2.4% 

Mothers educational level 
  

Illiterate  56  45.5%  

Primary  22  17.9%  

Secondary 22 17.9% 

College& above 23 18.7% 

Paternal educational level 

  

  

Illiterate  45  36.6%  
Primary  27  22%  

Secondary  26  21%  

College& above 25 20.3% 

Care-taker marital status 

  

Single 3 2.4% 

Married 114 92.7% 

Widowed 5 4.1% 

Divorced 1 0.8% 

Caretaker living place 
  

Urban 45 36.6% 

Rural 78 63.4% 

Family monthly income 

  

  

<600birr 21 17.1% 

6001-1650birr 32 26.0% 

1651-3200birr 33 26.8% 

3201-5250birr 8 6.5% 

>5250birr 29 23.6% 



 Nearly two-thirds of cases left the hospital dur-

ing working hours and during daytime. DAMA 

occurred in the weekends in 31.7%, and the rest 

during holidays (4.8%). One-third of DAMA oc-

curred at night time, with two-thirds (75.6%) ob-

served during Bega (sunny season). 

Hemato-oncologic problems, infections and 

newborn problems were common. The type of 

clinical diagnosis is displayed in figure 3. 

155 

Feleke  et al ISSN 2413-2640        eISSN 2519-0334 Ethiopian Journal of  Pediatrics and  Child  Health, 2023, 18(2) 

Figure 2. Caretaker type signed the DAMA form, TASH 2021  

 DAMA characteristics 

The median hospital stay before DAMA was 7 

days (IQR=13 days). Eighty-one percent of the 

caretakers signed DAMA before leaving the 

hospital (figure 2).  

Figure 3: Main admission diagnosis of cases of DAMA, TASH 2021. 
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 The reasons that led caretakers to DAMA are 

shown in Figure 3. Lack of clinical improvement 

(52.0%) and financial constraints (27.6%) were 

the main reasons for deciding DAMA (figure 4).  

Most of the cases were reported from the pediat-

ric emergency and Neonatal wards. Cases that 

resulted in death, re-admission, improved health, 

and follow-up in other places occurred in 32), 

11.4%, 25.2%, and 30% respectively. The de-

terminants of DAMA are shown in Table 3. 

Figure 4:  Reasons that led Caretakers to DAMA their sick kids, TASH 2021. 
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Table 3. Determinants of DAMA outcome, TASH, 2021  

 

Discussion 

Over the two-year period, DAMA prevalence 

was 1.42% in the current study. Death and re-

admission were 32% and 11.4% in discharged 

children. Lack of clinical improvement is the 

frequent cause of DAMA. Infants and neonates 

are commonly affected. Hemato-oncologic 

cases and neonates were commonly affected. 
 

The result was compared with different re-

ports. for eg- DAMA reported from a pediatric 

center in Iran at 5.3% while in Singapore’s Al-

exandra Hospital, at 2%(5). In Nigeria, DAMA 

rates were ranging from 1.5% to 5.7% (6, 7, 

15) among different pediatric centers. A vari-

ance over time was also observed in the Zam-

boanga City Medical Center’s Department of 

Pediatrics. DAMA was recorded at 2.1% in 

2005 but rose to 4.6% for the first six months 

of 2010 (7). The prevalence of DAMA was 

low compared to most reported cases even 

among the developing countries (16, 17). Giv-

en the above observation, DAMA in our set-

ting may not be beyond control if specific 

measures are taken. An alternative explana-

tion for the low prevalence may be a lack of 

proper documentation. Further study is re-

quired to verify such speculation.  

Shahla Roodpeyma et al reported that 79.4% 

of the DAMA cases were aged ≤12 months 

and the mean duration of hospitalization was  

Variable Category DAMA out-
come 

Chai 
square 

P-
value 

COR (95%
CI) 

AOR (95%CI) 

  
Financial con-
straints 

Died Other 

Yes 6 28 3.5 0.06 0.4 (0.14-1.07) 1.00(0.37-2,71) 

No 31 58     1 1 

Fast improving 
  

Yes 30 29 23.2 <0.001 0.1(0.04-0.30) 6.90(2.19-21,78) 

No 7 57     1 1 

Dissatisfaction 
with physician 

Yes 4 
  

19  2.1 0.14 0.4(0.13-1.35)  1.6(0.46-5.8)  

No 33 67     1 1 

Dissatisfaction 
with nursing care 

Yes 5 
  

10 
  

0.08 0.076 1.2(0.37-3.8) 
  

1.0(0.22-4.4) 
  

No 32 76     1 1 

Dissatisfaction 
with the ward 
diet 

Yes 4 6 0.5 0.47 1.6(0.42-6.1) 0.4(280- 6.102) 

No 33 80     1 1 

Monthly income 
  

≥5000birr 11 19 0.8 0.36 1.5(0.6-3.6) 2.8(0.8-9.6) 

<5000birr 26 67     1 1 

Age(months) 0-12 28 37 0.001 10.702 4.0(1.7-9.6) 1.3(0.48-3.3) 

≥13 9 48     1 1 

Time of DAMA 
  

Weekdays 22 56 1.3 0.55 0.8(0.4-1.7) 1.7(0.6-4.5) 

Weekend 
& holi-
days 

15 30     1 1 

https://link.springer.com/article/10.1007/s12519-010-0202-3#auth-Shahla-Roodpeyma-Aff1-Aff2
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 4±3.3 days while our finding showed the same 

age distribution but with a bimodal pattern.  

They reported neonatal problems and infec-

tions as a common reason for admissions. On-

cologic problems were not a common cause of 

admissions in their report. The difference may 

be because our center serves as an oncology 

referral center. In contrast to our finding, fi-

nancial constraints were the least cause of DA-

MA in their report (18). A study conducted in 

Singapore at a general hospital showed that 

infants and neonates accounted for over half of 

the cases and the common reason for DAMA 

is the inconvenience of having a child admitted 

in the hospital and the preference of being 

treated by the general practitioner. Financial 

constraint was the least cause of DAMA in 

their report. Maybe this is owing to that Singa-

pore is economically in a better position than 

we are (17). In our study, over 63% of the par-

ents who signed DAMA were living in rural 

areas. A study from Ebonyi State University 

Teaching Hospital, Abakaliki in southeastern 

Nigeria, reported a similar finding. They re-

ported that financial constraint is the common-

est cause of DAMA followed by hopelessness 

of the disease condition. In Australia where the 

patient is not required to pay for their hospital 

stay due to a government-funded hospital ser-

vice, length of hospital stay was not predictive 

of DAMA. However, in low socio-economic 

communities, because of financial burden, the 

duration of hospital stay may be predictive of 

DAMA (14). 

Neonates accounted for the larger proportion 

of the reported cases similar to our report but 

they reported children with surgical conditions 

as the most vulnerable groups in their report 

(16). Sex and age distribution were compared 

with the report of A N Onyiriuka from Benin. 

There, they reported female sex predomi-

nance.  Male sex is commonly observed in the 

current study as in most other reports. The in-

terpretation requires further study. They re-

ported the common age to be affected is the 

second and third year of age instead of infancy 

and neonatal age in contrary to our findings. 
  

Similar to our findings, they reported that 

nearly half of the parents (51.7%) 

did not have formal education or did not comp

lete primary school (19).  

In this study, we observed higher DAMA 

prevalence in the neonatal ward. It was report-

ed that intense stress and psychological suffer-

ings experienced by delivering mothers post-

natally may contribute to a decision to dis-

charge at own risk. Further study is required to 

determine this assumption (20). 

In the current report, the DAMA signature is 

done more frequently by the fathers. To ex-

plain this observation, evidence-based conclu-

sions are required, however, in many LAMI 

nations, fathers occupy a dominating role and 

make many family-related decisions because 

men provide the majority of the family income 

and are frequently older than their spouses 

(21). Death was observed in our report in 

those cases who showed fast clinical response 

before DAMA was decided. The fast clinical 

response was interrupted by the DAMA might  



 have caused clinical deterioration and death in 

the affected cases. Such finding has to be sub-

stantiated by similar findings elsewhere if one 

has to accept the result. 
 

Limitations of the study: A retrospective 

cross-sectional survey is subject to recall bias. 

In addition, cases might have been missed be-

cause of incomplete documentation. Because 

we have taken all death cases we didn’t know 

whether the cause of death is related to the 

DAMA or not.   
 

Conclusions: DAMA in the Pediatric wards of 

Tikur-Anbessa Specialized Hospital was simi-

lar to the reported data elsewhere. However, 

death was very high which could be due to in-

sufficient follow-up after DAMA. 
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 ABSTRACT 

Introduction:  A Metered Dose Inhaler (MDI) is a device containing dissolved or suspended 

drugs to deliver drugs for pulmonary diseases efficiently. However, studies in Ethiopia show low 

competency among health professionals. Thus, we assessed the competency of residents and 

nurses working in a tertiary hospital. 

Methods: From June to September 2022, 181 pediatrics and child health department residents 

and nurses participated in a pretested questionnaire and MDI technique practice. The knowledge 

score for residents and nurses was determined based on correct answers to questions from 0 to 6 

for residents and 0 to 5 for nurses. Good knowledge was defined as a score of 80–100%, moder-

ate knowledge from 60–79%, and poor knowledge from <60% of the total score. The good prac-

tice was ≥7 from 11 and all essential steps, while the poor practice was <7 of the total score and 

skipped essential steps. The chi-square or Fisher exact test was employed to compare groups as 

appropriate. The 95% confidence interval and a p-value of 0.05 were used to determine statisti-

cal significance. .   

Results: Of the 181 study participants, 103 (56.9%) were residents. The participants' mean age 

was 32. MDI technique knowledge was poor for more than half of the residents (52.4%) and 

46.4% of the nurses. Twenty-six (14.4%) of participants practiced the MDI technique steps, scor-

ing 7 out of 11 steps. However, only 3.3% practiced the technique correctly. Whereas only 5.8% 

of residents and 0% of nurses practiced the essential steps of the MDI technique. When using a 

new inhaler drug, nearly half of the participants (47%) did not assess the patients' practice.  
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 Introduction 

Asthma is a serious health issue that affects peo-

ple of all ages. It is estimated that 300 million 

people are affected worldwide, according to the 

Global Initiative for Asthma Network (GINA) 

2023. Asthma keeps putting an unbearable bur-

den on the healthcare system and society be-

cause it results in lost productivity at work and 

family disruption (especially in the case of pedi-

atric asthma). Around the world, asthma is still a 

leading cause of mortality. About 96% of deaths 

in low- and middle-income countries are related 

to asthma (1). Despite reduced cases in low and 

middle-income countries, higher deaths are due 

to healthcare-seeking behavior, limited re-

sources, poor adherence to asthma medications, 

and limited diagnosis resources. (2, 3). 
 

In Ethiopia, non-communicable diseases caused 

711 deaths per 100,000 people, according to the 

Global Burden of Disease, making them the 

main cause of age-standardized mortality rates. 

About 5% of deaths result from chron-

ic respiratory diseases (4). In a study conducted 

in 2015 in Addis Ababa, Ethiopia, in over 20 

primary schools, among children aged 6-7 years 

old, the prevalence of ever wheezing was found 

to be 13.1% (5). The prevalence of wheezing 

was 11.5% in a study of 1-year-old children in a 

birth cohort from Butajira, Ethiopia, collected 

from the mother via an interview-administered 

questionnaire (6). A recent study in Addis Ab-

aba found 31% of children with uncontrolled 

asthma, with inappropriate inhaler technique 

significantly affecting their asthma control 

(7). 

In a recent GINA research, children account 

for 30–40% of all severe asthma exacerba-

tions (2). Inhaled corticosteroid-containing 

medication lowers the likelihood of exacerba-

tion. Poor inhalation technique is however 

one modifiable factor that frequently contrib-

utes to poor asthma management (8). Utiliz-

ing multiple techniques for correct inhaled 

drug delivery is crucial for asthma control. 

MDIs are essential for effective drug admin-

istration for pulmonary diseases, consisting of 

a canister, metering valve, and actuator 

mouthpiece. They provide dissolved or sus-

pended medications for accurate dosing and 

aerosol conveyance (9). 
 

A systematic review of 55 studies published 

between 1975 and 2014 found that only 

15.5% of Health Care Professionals (HCPs') 

inhaler proficiency scores were considered 

accurate. The following errors were made 

most frequently when using MDIs: failing to 

fully exhale before inhaling (75%), being un-

coordinated (64%), and holding the breath 

after inhaling (63%) (10). A study demonstrat-

ed  practical  skills  and  knowledge  among  

Conclusion:  Healthcare professionals' competency in performing the MDI technique is low. Ap-

propriate training programs are needed to enhance their ability to use inhaled devices and ensure 

successful drug delivery. 

Keywords: Knowledge, Practice, Asthma, Metered Dose Inhaler, Competency, TASH 



 physicians and nurses in two pediatric emer-

gency settings in Switzerland, with 49% mas-

tering it and 34% almost perfecting it. Nurses 

demonstrated the technique better than doctors, 

but common errors included forgetting to 

shake the MDI between puffs and placing the 

patient incorrectly (11). Evaluation of Nigerian 

pediatric residents' knowledge of the metered 

MDI device technique and usage shows that of 

the participants, only 14.5% had a good 

knowledge score (12). In Ethiopia, a signifi-

cant proportion of patients with asthma suffer 

from poor control of asthma symptoms. Im-

proper inhalant technique is identified as a risk 

factor for poor asthma control (13-15). Health 

professionals in Ethiopia are demonstrating 

inadequate competency in inhalant technique, 

as evidenced by studies on drug dispensers, 

indicating a lack of knowledge in proper inha-

lation device usage. (16, 17).  
 

Numerous studies have found that Health Care 

Workers (HCWs) have poor MDI techniques 

(18-22). This study aimed to evaluate the com-

petency and techniques of pediatric residents 

and nurses at Tikur Anbessa Specialized Hos-

pital (TASH) in the proper administration of 

inhaled medications, as their successful use 

requires both practical skills and theoretical 

knowledge for optimal pulmonary disease 

management. 

Method and materials 

Study area and period 

The study was conducted at TASH, Ethiopia's 

largest referral and teaching hospital, from 

June 1 to September 30, 2022. The hospital, 

located in Addis Ababa, offers undergraduate 

and postgraduate teaching services, and treats 

around 400,000 patients annually having over 

760 beds. With 123 pediatric residents and 92 

pediatric staff nurses, the hospital provides 

care in various wards, including emergency, 

Pediatric Intensive Care Unit (PICU), chest 

clinic, and wards. Chest clinics, pediatrics 

wards, and emergencies were the study set-

tings where MDI techniques were frequently 

used.  

Study design 

A hospital-based, cross-sectional study was 

conducted. 

Source and study Population 

• Source population 

All pediatrics residents and nurses working at 

the Department of Pediatrics and Child Health 

in Tikur Anbessa Specialized Hospital. 

• Study population 

All enrolled pediatrics residents, first to final 

year, and all nurses who are working at the 

chest clinic, emergency ward, pediatric ICU, 

and pediatric wards. 

Inclusion and exclusion criteria 

• Inclusion criteria 

All pediatric residents and nurses who were 

willing to participate in this study and who 

had given written consent were included in the 

study. 

• Exclusion criteria 

Residents who were on study leave and nurses 

on annual leave.  

Sample size determination  
 

Using   the   single   population   proportion  
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 calculation, the sample size was calculated 

with a 95% confidence level, a 5% margin of 

error, and a 50% p-value (because no previous 

studies had been conducted). The sample size 

was determined to be 384. There were a total 

of 215 nurses and residents. The population 

reduction calculation was used because there 

were fewer than 10,000. With a 10% non-

response rate added to the calculated mini-

mum sample size of 138, a total sample size of 

152 was calculated. However, every nurse and 

resident who met the requirements for inclu-

sion was included. Hence, 181 was the sample 

size used. 

Sampling technique and procedure 

There were 215 residents and nurses. All resi-

dents and nurses who met the inclusion crite-

ria were included in our study. We ended up 

with 181 samples. 
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Figure 1: Flow diagram of study participant selection illustrating participants.  

 Study variables 

• Dependent variable 

Competency of health professionals to-

wards MDI techniques.  

• Independent variables 

Socio-demographic characteristics (Age, 

sex, self-asthma diagnosis) 

Professional characteristics (year of expe-

rience, level of education, years in Resi-

dency, and nurses 

Training on MDI, source of information 

for MDI use  

Attachment to the chest clinic 

Knowledge  

Practice 

Operational definitions 
 

Based on the correct answers to the 6 and 5 

knowledge questions, respectively, the 

knowledge score, ranging from 0 to 6 for resi-

dents and 0  to 5  for  nurses,  was  determined  
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 using Bloom’s cut-off point, and the practice 

score, which ranged from 0 to 11 classified 

according to NAEPP (National Asthma Educa-

tion and Prevention Program of America) (23). 

• Good knowledge = 80-100% of the total 

score 

• Moderate knowledge= 60-79% of the total 

score  

• Poor knowledge = <60% of the total score 

• Good demonstration = ≥7 from 11 and all 

essential steps step 1,2,5,6,7,8  

• Poor demonstration = < 7 of the total score 

and if essential steps 

• Competence: - is the knowledge that ena-

bles a person to practice a concept (MDI 

techniques). 

Data collection procedures, and quality  

assurance 

The data was obtained using a self-

administered questionnaire written in English. 

The evaluation tool was adapted from the Na-

tional Asthma Education and Prevention Pro-

grams of America (NAEPP) step criteria for 

administering a metered dose inhaler to score 

the subjects' practice level in using MDIs (23). 

Study subjects were to be given an MDI de-

vice after they completed the knowledge and 

were asked to practice the technique. The 

healthcare professionals were asked to practice 

the technique as if they were telling it to a pa-

tient-facing individual.  

Assessments and scoring were done by trained 

health professionals while the subjects were 

demonstrating. Data collectors were pharmacy 

professionals who received two days of train-

ing on MDI technique demonstrations. They 

simply observed the technique and ticked off a 

checklist while offering a sample of puff. 

Scores were assigned as "1" for correctly 

demonstrated steps and "0" for steps that were 

incorrectly demonstrated or 

skipped.  Inhalational technique adequacy was 

demonstrated by their ability to demonstrate 

all the essential steps (Steps 1, 2, 5, 6, 7, and 

8), a total score of 7 or more, and those who 

did not demonstrate all the essential steps cor-

rectly and scored less than 7 were considered 

to have poor inhalational technique practice. 

 For the knowledge portion, residents and 

nurses were assessed separately. It had 6 ques-

tions for residents and 5 questions for nurses, 

measured by the Bloom scale. Those who 

scored less than 60% were considered poor, 

60% to 79% were considered moderate, and 

above 80% were considered good.  

Data collectors and supervisors underwent two

-day training on basic data collection skills, 

with structured checklists tested on 5% of the 

sample. Pre-test problems were corrected, and 

each question was properly coded. The princi-

pal investigator provided continuous supervi-

sion during both pre-test and data collection 

periods, and data was checked for consistency 

and completeness daily. 

Data management and analysis 

The collected data on Open Data Kit (ODK) 

version 1.25.2 was exported directly into Sta-

tistical Package for Social Science (SPSS)  

version 25.0 for statistical analysis after each   
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completed form was checked for complete-

ness. Continuous variables were reported as 

the mean with the standard deviation (SD), 

whereas categorical variables were presented 

as frequency and percentages. The Chi-square 

or Fisher exact test for expected frequency less 

than 5 was used to compare groups for cate-

gorical variables. Statistical significance was 

established using a p-value of <0.05 and a 95% 

confidence interval. Text and tables were used 

to present the findings. 

Results 

Demographic data, MDI, and work  

experience 

The study involved 181 participants, with 114 

(63.0%) being male and a mean age of 31.8 ± 

3.5 years. Over half were residents, with 44 

(42.7%) being year II residents and 38 

(48.7%) being BSc nurses. Nearly one-third 

had a service year of 5 years or more. Only 

11.6% received MDI technique training, with 

over half learning from books and articles. 

53% of participants assessed patients' MDI 

technique when using new inhaler drugs or on 

visits, while 85 (47%) didn't. Nearly 25% of 

participants said it was easy and patients could 

do it. (Table 1) 
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Table 1: Baseline characteristics of pediatric residents and nurses at TASH. 

Variables Categories Frequency (%) 

Age 20 to 29 years 49 (27.1) 

30 to 39 years 125 (69.1) 

40 to 50 years 7 (3.9) 

Sex Male 114 (63.0) 

Female 67 (37.0) 

Profession I. Resident 103 (56.9) 

A. Year 1 34 (33.0) 

B. Year 2 44 (42.7) 

C. Year 3 25 (24.3) 

II. Nurse 78 (43.1) 

A. Bsc 38 (48.7) 

B. Diploma 25 (32.1) 

D. Masters 15 (19.2) 

Year of experience < 5 years 118 (65.2) 

≥ 5 years 63 (34.8) 

Have asthma Yes 4 (2.2) 

No 177 (97.8) 

Assigned to the chest clinic Yes 51 (28.2) 

No 130 (71.8) 

Training on MDI technique Yes 21 (11.6) 

 no 160 (88.4) 

 Acquired the skill 
(Multiple responses) 
  

Scientific societies 11 (3.8) 

Workshops organized by phar-

maceutical industries 

62 (21.5) 

Reading articles or books 100 (55.2) 

Reading the leaflet 76 (26.5) 

Directly from personal 39 (13.5) 

Did you assess the patients’ 
skills when they used the new 
inhaler drug? 

Yes 96 (53) 

No 85 (47) 

If you don't asses’ what was 
your reason 

I don’t know myself 7 (3.9) 

It’s not my job 8 (4.4) 

I guess it’s easy they can do it 45 (24.9) 

Unknown 25 (13.8) 
 Knowledge towards MDI 
 

The study found that over half of residents 

(52.4%) and nurses (46.4%) had poor 

knowledge of the MDI technique. The profes-

sion had a significant effect on knowledge lev-

els (P = 0.002). A significant proportion of 

nurses had good knowledge (11.5% versus 0% 

compared to residents), while a significant 

proportion of residents had moderate 

knowledge (47.6% versus 41.0% compared to 

nurses).  (Table 2)             
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Table 2: Chi-square comparison of MDI technique knowledge level in TASH pediatrics residents 

and nurses  

 

Practice level 

The study found that 14.4% of participants prac-

ticed the MDI technique steps, scoring 7 out of 

11 steps. However, only 3.3% practiced the tech-

nique correctly. The mean ± SD practice score 

for all participants was 4.09 ±1.8, while the mean 

scores for residents and nurses in using the prop-

er inhaler technique were 3.37±0.8 and 2.53 ±0.8, 

respectively. 

Whereas only 5.8% of residents and 0% of 

nurses practiced the essential steps of the MDI 

technique, with 91% of participants correctly 

practicing step 2(removing the cap), 52% 

wrongly practicing step 7, and 82% skipping 

step 4 (tilt the head back slightly).  (Table 3) 

 

 Variables Knowledge level P value 

Poor Moderate Good 

Profession Residents 54(52.4%) 49(47.6%) 0(0%) 0.002 

Nurses 37(47.4%) 32(41.0%) 9(11.5%) 

Year of Residency 
(n=103) 

Year 1 22(64.7%) 12(35.3%) 0(0%) 0.093 

Year 2 23(52.3%) 21(47.7%) 0(0%) 

Year 3 9(36%) 16(64%) 0(0%) 

Nurse (n=78) BSC 19(50%) 16(42.1%) 3(7.9%) 0.247 

Diploma 14(56%) 7(28%) 4(16%) 

 Masters 4(26.7%) 9(60%) 2(13.3%) 
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Table 3: Evaluation of each step practice of the MDI technique among pediatric residents and 

nurses at TASH. 

 

A chi-square test result revealed a statistically 

significant difference in practice level for es-

sential steps based on profession (P <0.05). A 

statistically significant proportion of nurses 

had poor practice (100% versus 94.2%, p = 

0.038) compared to residents. (Table 4). 

Steps Resident Nurses p-
value 

Yes No Skipped Yes No Skip 

 1* Shake the contents 
well 

71 
(68.9%) 

1 
(1%) 

31 
(30.1%) 

34 
(43.6%) 

1 
(1.3%) 

43 
(55.1%) 

0.001 

2 * Remove the cap 96 
(93.2%) 

3 
(2.9%) 

4 
(3.9%) 

68 
(87.2%) 

0 
(0%) 

10 
(12.8%) 

0.023 

3 Hold the inhaler up-
right 

52 
(50.5%) 

25 
(24.3%) 

26 
(25.2%) 

24 
(30.8%) 

32 
(41%) 

22 
(28.2%) 

0.016 

4 Tilt the head back 
slightly 

9 
(8.7%) 

7 
(6.8%) 

87 
(84.5%) 

2 
(2.6%) 

15 
(19.2%) 

61 
(78.2%) 

0.014 

5 * Breath out slowly 29 
(28.2%) 

9 
(8.7%) 

65 
(63.1%) 

12 
(15.4%) 

9 
(11.5%) 

57 
(73.1%) 

0.115 

6 * Open mouth with 
inhaler 1 to 2 inches 
away or in the mouth 
with the lips tightly 
sealed around it 

54 
(52.4%) 

30 
(29.1%) 

19 
(18.4%) 

18 
(23.1%) 

22 
(28.2%) 

38 
(48.7%) 

0 

7 * Begin breath in 
slowly and deeply 
through the mouth and 
actuate the canister 
once 

29 
(28.2%) 

49 
(47%) 

25 
(24.3%) 

23 
(29.5%) 

45 
(57.7%) 

10 
(12.8%) 

0.065 

8 * Hold breath for 10–
20 sec 

19 
(18.4%) 

39 
(37.9%) 

45 
(43.7%) 

6 
(7.7%) 

28 
(35.9%) 

44 
(56.4%) 

0.073 

9 Exhale & wait one 
minute before the sec-
ond dose 

21 
(20.4%) 

19 
(18.4%) 

63 
(61.2%) 

9 
(11.5%) 

15 
(19.2%) 

54 
(69.2%) 

0.267 

10 Shake again before 
the second dose 

21 
(20.4%) 

23 
(22.3%) 

59 
(57.3%) 

12 
(15.4%) 

14 
(17.9%) 

52 
(66.7%) 

0.433 

11 After use, replace 
the mouthpiece cover 

75 
(72.8%) 

21 
(20.4%) 

7 
(6.8%) 

131 
(72.4%) 

37 
(20.4%) 

13 
(7.2%) 

0.972 
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Discussion 

Our study finding shows that the practice to-

wards the steps of MDI technique, of 181 par-

ticipants, 26 (14.4%) scored ≥7 from 11 steps. 

However, based on practice on essential steps 

for the optimum therapeutic value of MDI, on-

ly six (3.3%) study participants had adequate 

practice skills in metered dose inhaling, and no 

one got all steps right in this study, and none 

of the nurses practiced all essential steps cor-

rectly.  

Only six (3.3%) study participants had good 

practice in MDI technique. This result is com-

parable to a study conducted among pharmacy 

professionals in the towns of Mekelle and 

Gondar, which revealed a good practice of 

MDI technique, including the essential steps 2 

(1.9%) and  3  (4.8%)  respectively  ( 16, 17).  

 

Table 4: Chi-square comparison of MDI technique practice level in TASH pediatric  

residents and nurses. 

Variables Practice level (with essential   

Poor Good  

demonstration 

n=6 

P-value 

Demonstration 

n=175 

Profession Residents  97 (94.2) 6 (5.8)  0.038  
  

Nurses  78 (100.0) 0 (0.0)  

Year of residency R1 33(97.1%) 1(2.9%) 0.563  
  
  

R2 40(90.9%) 4(9.1%) 

R3 24(96%) 1(4%) 

Nurse 

  

  

BSC 38(100%) 0 (0.0)    - 
  
  

Diploma 25(100%) 0 (0.0)   

masters 15(100%) 0 (0.0)   

Work experience < 5 years 115 (97.5)   3 (2.5) 0.421  
  

≥ 5 years  60 (95.2) 3 (4.8)  

Assign to chest clinic Yes 47(92.2%) 4(7.8%) 0.054 

No 128(98.5%) 2(1.5%) 

Asthmatic Yes 3(75%) 1(25%) 0.127 

No 172(97.2%) 5(2.8%) 

Close family with asthma Yes 24(92.3%) 2(7.7%) 0.207 

No 151(97.4%) 4(2.6%) 

Training Yes 20(95.2%) 1(4.8%) 0.528 

No 155(96.9%) 5(3.1%) 

Knowledge level of residents Poor 53(98.1%) 1(1.9%) 0.100 

Moderate 44(89.8%) 5(10.2%) 

Knowledge level of nurses Poor 37(100%) 0(0%) - 

Moderate 32(100%) 0(0%) 

Good 9(100%) 0(0%) 



 However, it is substantially less than the study 

carried out in Oman, where 22 participants 

(15%) correctly completed all steps (19). The 

disparity could be attributed to the different 

health professions included in the Oman 

study, such as internists, emergency physi-

cians, and pharmacists; most of them perform 

well.  

It is perhaps not surprising that patients fre-

quently use their device(s) incorrectly since 

healthcare professionals' understanding of the 

proper use of these devices is also poor. Only 

7% of healthcare professionals, including phar-

macists, could accurately demonstrate all the 

steps in MDI use, according to a recent UK 

study (24). According to one study, the under-

education of patients by healthcare profession-

als has contributed to poor inhaler use skills 

among asthmatic patients (25). 

Among the steps, more than half of the partici-

pants (52%) wrongly practiced step 7 (begin 

breathing in slowly and deeply through the 

mouth and actuate the canister once). Accord-

ing to an Iranian study, the high frequency of 

error was like depressing the canister. A study 

from Mekelle and Gondar showed step 7 was 

the most skipped (65% and 77%, respectively) 

(16, 17). The most skipped step in our step was 

step 4 (tilt the head back slightly) (82%), 

which is also similar to Nepal’s study (21). In 

addition, the most correctly performed step 

was Step 2 (remove the cap), which 164 (91%) 

of the participants practiced correctly, which is 

comparable with the study done in Mekelle. 

(88%) (16). 

The majority of participants (55.2%) learned 

the MDI technique by reading books and arti-

cles, while 76 (26.4%) learned it through read-

ing the leaflet. Contrary to a study conducted 

in Nigeria (26), which revealed that basic 

knowledge regarding the use of inhalers was 

acquired through postgraduate studies in 

32.7% of cases and medical school in 23.6%, 

this is most likely because of the Nigerian 

postgraduate. It's possible that the variation 

results from different medical school curricula. 

Another finding of the study was that nearly 

half of the participants (47%) don’t assess pa-

tients when they use new inhaler drugs or 

check during follow-up. From a quarter 

(24.9%) of them, the most common reason 

they mentioned was that it was easy, and the 

patients could do it themselves. This is con-

sistent with the study done in Gauteng prov-

ince, South Africa. Over 50% of participants 

did not show MDI technique to patients or 

check their patients’ technique at every hospi-

tal-related visit (22); This finding was also 

similar to that of a recent study that suggested 

around 25% of patients had not received any 

verbal instructions for the use of their pre-

scribed inhaler (27). When given, instructions 

were often hurried, of poor quality, and not 

reinforced. Only an estimated 11 percent of 

patients received follow-up assessment and 

education about their device use techniques. 

This can lead a patient to have a poor under-

standing and improper administration of the 

drug, which can lead to poor control of asthma 

exacerbations. 
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 Several factors have been cited for inadequate 

patient education on asthma inhalers. Among 

these, the most serious concerns were lack of 

regular periodic assessment of patients' inhaler 

technique, lack of time for educating patients, 

and lack of awareness about the importance of 

patient education. Studies have shown that 

training that includes instructions and demon-

strations of the inhaler technique improves the 

skills of both patients and providers (28). The 

very poor inhaler technique observed in our 

study is most probably due to the lack of any 

formal training for healthcare providers on the 

correct use of inhalers. 

This study has some limitations, even if it 

shows a lack of competency in the MDI tech-

nique. Even though pediatric residents and 

nurses may not be comparable in terms of edu-

cation, work exposure, or experience, they are 

the key players in managing children with 

asthma in TASH. The other limitation is that, 

while collecting data, there was a fear of show-

ing the steps of the techniques for fear of being 

judged.  

The study reveals a low level of competency in 

performing the MDI technique among 

healthcare professionals, with most lacking 

formal training, and identifies the gaps in MDI 

techniques as they are essential for asthma 

control. They often don't teach or demonstrate 

steps during initial orders or follow-up visits. 

It's recommended that ongoing training pro-

grams be implemented to improve their ability 

to use inhaled devices, ensuring proper inhala-

tion techniques and successful drug delivery, 

and further research is needed to understand 

the factors contributing to poor healthcare 

competency towards MDI techniques. 
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 ABSTRACT 

Mumps is a common communicable disease among children. It is one of 31 vaccine-preventable 

diseases at present. The presentation of a two and half year old boy who developed parotitis for 

the first time three weeks after taking a Mumps vaccine is outlined. Potential adverse events fol-

lowing administration of similar vaccines are discussed. Pediatricians and child health workers in 

Africa are less experienced in Mumps vaccines due to the absence of Mumps-containing vaccines 

from their national immunization programs. This description of a child with post-Mumps vaccine 

parotitis (a comparatively common adverse reaction) serves as learning point on performance and 

reactions to expect after Mumps-vaccine containing immunizations.     

Keywords: Mumps, MMR, Parotitis, Vaccine  
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Introduction  

Mumps is a common childhood viral infection 

presenting as fever and painful unilateral or 

bilateral parotid swelling. Parotitis persists for 

2 – 7 days. Though mostly self-resolving, po-

tential complications include epididymorchitis 

(usually in adolescents), meningoencephalitis 

(notably in adults) and sensorineural hearing 

loss.  Mumps vaccination is practiced in more 

than 122 countries globally and is lowering the 

incidence of this communicable disease, espe-

cially in the developed world (1). 

Experience with Mumps vaccines in Africa is 

lacking among pediatricians and child health 

workers due to its absence from the national pro-

grams of immunization. This case highlights the 

presentation and evaluation of post-mumps vac-

cine adverse effects, notably parotitis.  

Case presentation 

A two years and six month old boy presented for 

a routine health check-up. He was asymptomatic 

with normal vital signs, anthropometric measure-

ments within normal limits for age and normal 

physical findings. An assessment of vaccines he 

had received so far showed he had taken a single 

dose of the measles vaccine at the age of 9 

months  All other age-appropriate vaccines had 

been received according to the schedule. After a 

DOI: https://dx.doi.org/10.4314/ejpch.v18i2.7   
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 discussion of the available measles vaccine op-

tions and the need for a second measles vac-

cination for his age with his parent, he was giv-

en a combined measles-mumps-rubella vaccine 

(MMR) vaccine. No immediate vaccine-related 

symptoms were observed. 

Nineteen days after his vaccination, the boy 

started complaining of left ear pain. His mother 

noted a swelling under his left ear and recorded 

low grade fever at home (38oC). He had no 

further symptoms including runny nose, cough, 

ear pulling or ear discharge. There were no sick 

contacts. He had an asymptomatic 9 month old 

sibling. His family had limited excursions out-

side their home due to the ongoing COVID19 

outbreak. His parent reported that he had never 

experienced similar symptoms in the past and 

his past medical illness was unremarkable ex-

cept for a few episodes of treatment for upper 

respiratory infections and superficial skin fun-

gal infections. On physical examination, his 

temperature was 37.5oC. He had a left sided 

parotid gland swelling with a slight anterior 

displacement of his left ear. The rest of his ex-

amination including otoscope examination 

were normal. In keeping with the typical incu-

bation period of mumps (2 – 3 weeks), a likely 

diagnosis of a post-MMR vaccination parotitis 

was made. His parent was counseled on the 

course of his illness and encouraged to admin-

ister symptomatic treatment with adequate hy-

dration. His symptoms and physical findings 

had resolved upon evaluation one week later.   

Discussion 

Currently available mumps vaccine containing 

vaccines are the MMR (Measles, Mumps, and 

Rubella) and MMRV (Measles, Mumps, Ru-

bella, and Varicella) vaccines. The mumps 

virus strains present in these vaccines are var-

ied: commonly the Jeryl Lynn, Urabe and 

Leningrad-3 strains (2). Mumps vaccines have 

efficacies of 70% (Urabe) to 82% (Jeryl Lynn) 

after single doses and approximately 10% 

more with two doses. Benefits are targeted 

towards preventing or causing only subclinical 

Mumps infections. In outbreak settings vac-

cine effectiveness is lower (3).  

Minor post-MMR vaccination adverse reac-

tions include low grade fever and pain at injec-

tion site. Parotitis was reported in 1.8% of 

more than 14,000 Iranian children following 

receipt of MMR, occurring 18 times more fre-

quently than fever or convulsions (4). Most 

Post-Mumps vaccine parotitis occur within 10 

– 14 days following vaccination and are usual-

ly thought to be subclinical and non-

communicable compared to natural infection 

(5). In parts of the world where non-Jeryl Lynn 

strain containing vaccine are administered, 

higher rates of children experiencing vaccine-

induced aseptic meningitis have been reported, 

though the overall incidence is rare in 1 per 

2000 recipients  (6).  

Application of Jeryl Lynn vaccines may cause 

a higher rate of febrile seizures. This has been 

observed  when  the  first  vaccine  had  been  
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 applied at the age of 16 month or later (3). In 

contrast to the initial dose of vaccine, admin-

istration of the second MMRV dose is not as-

sociated with a higher number of febrile sei-

zures (3,7). Within six weeks after being inoc-

ulated with MMR vaccine there is an increased 

risk to develop idiopathic thrombocytopenic 

purpura (ITP). The risk was estimated at 1 in 

40,000 MMR vaccine recipients 8,9).  

This description of a child with a post-Mumps 

vaccine parotitis serves to remind adverse 

events to expect after Mumps-vaccine contain-

ing immunizations.  
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 ABSTRACT 

The Study of Illness in Preterm (SIP) was designed in 2015 to identify the major causes of morbid-

ity and mortality in preterm babies. Preterm complications are the commonest cause of neonatal 

mortality. The SIP study investigators in collaboration with Federal Ministry of Health-Ethiopia 

(FMOH) organized a dissemination workshop during the world prematurity day between Nov 17-

18, 2021. 

The objective of the SIP dissemination workshop was to conduct a policy dialogue with policy 

makers and program implementers to support policy and practice changes. Five publications that 

have immediate policy and practice implications were selected and discussed in a dissemination 

workshop. These were hypothermia, preterm nutrition, bacterial isolates and antimicrobial re-

sistance (AMR), antenatal corticosteroid utilization and respiratory distress syndrome (RDS). 

For each topic, the workshop assessed and documented the magnitude of the burden of disease, 

operationally feasible recommendations at policy, facility and community levels and potential im-

plementation research ideas that could help facilitate rapid scale up of interventions. 
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 Introduction 

Every year, an estimated 15 million infants are 

born preterm, and this number will continue to 

increase unless and until appropriate measures 

are taken immediately [1].    Preterm birth is 

the leading cause of under-five mortality, es-

pecially neonatal mortality.   In 2021, 2.3 mil-

lion newborn deaths occurred globally, ac-

counting for 47% of all under-five deaths. Just 

over a third of these infants died because of 

preterm complications [2]. The World Health 

Organisation (WHO)estimates that prematuri-

ty is the leading cause of under-five mortality 

with nearly 18 deaths per 1000 live births [3].  

In September 2015, the international commu-

nity has launched a global Sustainable Devel-

opment Goal (SDG). One of the health targets 

of the SDG is target 3.2.2, and it is committed 

to reducing neonatal mortality rate (NMR) to 

12 per 1000 livebirths by 2030 [4]. However, 

the neonatal mortality rate in Ethiopia has not 

been declining and in fact, the 2019 mini-DHS 

shows, the NMR standing at 33 per 1000 live 

births [5].  

The Study of Illness in Preterm (SIP) was de-

signed in 2015 in collaboration with the Fed-

eral ministry of Health of Ethiopia (FMOH) 

and other development partners primarily to 

identify the major causes of death in preterm 

babies. The SIP study investigators in collabo-

ration with FMOH and development partners 

organized a dissemination workshop during 

the world prematurity day between Nov 17-

18, 2021.The objective of the SIP study dis-

semination workshop was to conduct a policy 

dialogue with policy makers and program im-

plementers to support necessary policy and 

practice changes based on the findings of the 

study.  In consultation with the MCH direc-

torate of the Federal MOH, 5 SIP publications 

that have immediate policy and practice im-

plications were selected and discussed in the 

dissemination workshop: Hypothermia, pre-

term nutrition, bacterial isolates and antimi-

crobial resistance (AMR), antenatal cortico-

steroid utilization, respiratory distress syn-

drome (RDS). Under each of these topics, a 

small group was formed to discuss the follow-

ing issues: 

• Identify and discuss local experiences in ad-

dressing the problem - regional or national. 

• Identify barriers to scaling up available in-

terventions, both the demand and supply 

side bottlenecks. 

• Recommend solutions; innovations, tools 

and technologies that could help scale up 

interventions that are lagging behind. 

• Identify an enabling environment such as 

policy/ guidelines, financial support etc. 

• Provide recommendations to be taken for-

ward such as priority bundles of care and 

potential implementation research ideas.  

The workshop involved regional health bu-

reaus including the maternal and newborn fo-

cal persons and implementing partners. The 

summary of the outputs of the workshop are 

summarized below for each topic. 
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 Respiratory Distress Syndrome (RDS) 

One of the objectives of the SIP project was to 

determine the major causes of preterm mortali-

ty. The prospective multi-centre clinical study 

documented detailed maternal/obstetric histo-

ry, clinical observations, x-rays, ultrasound, 

and microbiological data using standardized 

protocols without interfering in the routine 

management of the preterm infants.  Primary 

and contributory causes of death were deter-

mined by an independent team of subject mat-

ter experts composed of international and na-

tional researchers, and professionals. Final di-

agnosis was made using a composite clinical 

criterion such as clinical diagnosis by the treat-

ing physician and a post-mortem diagnosis 

based on the complete body diagnostic Autop-

sy (CGA) and/or Minimally Invasive Tissue 

Sampling (MITS).  

The workshop identified the following major 

problems: 

• Lack of recognition of RDS as a major 

newborn health problem despite being re-

sponsible for 45% of preterm deaths 

• Low coverage of interventions targeting 

prevention and management of RDS 

Hypothermia 

The SIP study has revealed that the number 

one underlying cause of death in preterm ba-

bies was hypothermia [6]. What was alarming 

was that hypothermia was documented even in 

the tertiary hospitals and among all preterm 

admissions, more than 85% of preterm babies 

had hypothermia [6].  With decrease in body 

temperature from less than 35.50 C to <33 OC 

at admission, mortality increased with an OR 

ratio of 1.6 to 7.1 [6].  

The workshop has discussed on the following 

major problems: 

High prevalence of hypothermia at all levels of 

newborn care. 

Low coverage of known interventions for ther-

mal control. This is primarily due to poor 

health care providers behaviour and poor 

health care seeking behaviour of the communi-

ties.  

Antenatal corticosteroids (ACS) 

The coverage of antenatal steroids in the ma-

jority of low- and middle-income countries 

remain very low as compared to the high-

income countries [7]. ACS use has demon-

strated a 34% reduction in the incidence of 

respiratory distress syndrome (RDS), a 46% 

reduction in intraventricular haemorrhage, and 

a 31% reduction in neonatal mortality [7, 8]. 

Trials on administration of ACS use for pre-

term births in developing countries have 

shown mixed results. Some results were com-

parable to those in developed countries [9,10] 

while other studies did not show a reduction 

in mortality.  

In Ethiopia, the practice is to give 4 doses of 

antenatal dexamethasone to pregnant women 

with preterm labour between 24- 34 weeks) 

[11]. Maternal ACS utilization was assessed 

among those neonates whose gestational age 

was below 35 weeks [12]. There was low utili-

zation of antenatal dexamethasone in the 5 ter-

tiary hospitals (37.5%) [12]. The major causes 

of  preterm  death  were  respiratory  distress  
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 distress syndrome, sepsis and asphyxia [13]. 

The workshop identified the following major 

problems: 

• Low coverage at the national and sub-

national level  

• Most deliveries happening at Primary 

health care unit (PHC) level 

• Lack of clarity on the global standard rec-

ommendations and use of ACS  

Bacterial isolates, and Antimicrobial Re-

sistance (AMR) 

Neonatal sepsis is the third leading cause of 

neonatal mortality, next to prematurity and 

birth asphyxia [13]. WHO estimates that one 

million neonatal deaths per year are due to ne-

onatal sepsis and that 42% of these deaths oc-

cur in the 1st week of life. In addition, the sur-

vivors of neonatal sepsis are vulnerable to 

short and long-term neuro-developmental mor-

bidity [14,15]. 

Neonatal sepsis is a life-threatening condition, 

and needs immediate empirical antimicrobial 

therapy to reduce mortality. It is important to 

choose an antibiotic regimen that covers the 

most common pathogens. Antimicrobial thera-

py in most developing countries is mainly em-

pirical due to the relative lack of appropriate 

laboratory facilities for culture and sensitivity. 

However, AMR is continuously increasing and 

therefore challenging the use of empiric antibi-

otics. 

The workshop identified the following major 
problems: 
• Alarmingly high prevalence of AMR 

(more than 80% resistance to recommend-

ed antibiotics- ampicillin and gentamicin) 

[16].  

• High prevalence of hospital acquired in-

fections. 

• Shortage of recommended second-level 

antibiotics. 

Preterm nutrition 

Undernutrition in preterm infants is associated 

with serious consequences such as increased 

mortality and long-term neurodevelopmental, 

metabolic, and growth disorders [17]. Under-

nutrition largely affects the brain, resulting in 

poor brain growth and neurodevelopmental 

delay [18]. Regardless of the degree of prema-

turity, early postnatal growth (i.e., during hos-

pitalization) has been associated with neuro-

logical and cognitive outcomes in infancy and 

preschool-age [19]. Premature infants are 

prone to nutrient deficiencies due to inade-

quate stores, inability to feed adequately, and 

digest due to immaturity of the digestive sys-

tem, while optimal nutrition of preterm infants 

is expected to result in growth similar to that 

of normally growing foetuses of the same ges-

tational age [20]. The SIP paper explored the 

nutritional support of preterm infants in the 

five study hospitals and assessed the associa-

tion of pattern of feeding and neonatal out-

comes [21]. 

The workshop identified the following major 
problems: 

• High prevalence of extrauterine growth 
restriction 

• Delayed initiation of enteral feeding 

• Lack of breast milk fortification guideline 
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 • Lack of parenteral nutrition service for pre-
term infants 

• Lack of breast milk bank 

The workshop made the following operational-

ly feasible recommendations based on the 

study findings as well as results of the discus-

sions in the workshop: 

On policy level interventions  

• Review and revise current guideline and 

develop national protocols.  

• Initiate integrated refresher training, pro-

vide necessary supplies and conduct sup-

portive supervision regularly.  

• Policy guidance for task shifting to allow 

PHCs to initiate ACS. 

• Review and revise national guideline on 

infection prevention and control.  

• Strengthen surveillance on AMR at nation-

al and sub-national levels sentinel sites.  

• Avail the necessary inputs and supplies 

that are necessary to prevent and manage 

RDS at all levels including supply of 

blended oxygen and CPAP equipment.  

• Establish breast milk bank at national and 

regional levels 

On facility readiness (actions at the facility 

level) 

• Increase the number of trained staff on 

management of the 5 problems by provid-

ing regular refresher trainings at all levels. 

• Identify essential supplies for thermal con-

trol and ensure regular availability of dexa-

methasone, first line and second line anti-

biotics for sepsis, Infection prevention con-

trols/IPC (water supply, soap, disinfect-

ants etc) and oxygen concentrator, nasal 

prongs, blended oxygen supply, pulse oxi-

meters, apnoea monitors, Continuous posi-

tive airway pressure (CPAP) machines. 

Ensure regular supply of breast milk forti-

fication, parenteral nutrition supplies, pre-

term feeding equipment and supplies etc. 

On demand generation (improve health 

service utilization) 

• Provide refresher training to Health Exten-

sion Workers (HEWs). 

• Awareness creation at the community lev-

el on prevention and management of all 

the 5 problems.  

• Improve access to Antenatal Care (ANC) 

and service for preterm deliveries through 

task shifting 

Potential future implementation research 

ideas: 

• Continuous KMC (immediate KMC fol-

lowed by community KMC) 

• Introduction of new tool and technology 

for thermal control such as a thermos-

watch 

• Test for possible task shifting: Initiation of 

ACS at PHC level (potential for Random-

ized clinical trials/RCT) 

• Feasibility of use of caffeine to prevent 

preterm apnoea 

• Develop and test new screening tool for 

neonatal sepsis at the hospital level (such 

as using serial micro-ESR, C-reactive pro-

tein, other acute-phase reactants) 

 

187 

Muhe  et al ISSN 2413-2640        eISSN 2519-0334 Ethiopian Journal of  Pediatrics and  Child  Health, 2023, 18(2) 



 • Introduction of non-invasive (aerosolized) 

surfactant at hospital level 

• Evaluate the outcome of preterm infants 

with RDS managed using CPAP 

• The use of growth curve in Neonatal Inten-

sive Care Units (NICU), calculating the 

percentage of weight loss- would it im-

prove the nutritional support? 

• Rapid advancement of breastmilk feeding, 

higher versus standard volume 

(Randomized clinical trials/RCT) 

• Operational feasibility of breast milk forti-

fication in the Ethiopian context 

 

Cross-cutting interventions for all 5 prob-

lems  

• Expansion and improvement of infrastruc-

ture for newborn care (e.g., proximity of 

NICU to the delivery room, space versus 

number of babies, different rooms for dif-

ferent purposes). 

• Integrated cluster mentorship program for 

newborns through vertical integration and 

network of care 

• Develop and design for quality assurance 

and control programs for newborn health 

care at all levels. 

• Introduce digital technology to improve 

newborn health outcome. 

• Design and develop monitoring learning 

and evaluation framework for newborn 

health at all levels. 

• Strengthen the communication and referral 

system for newborn health care. 

Conclusion:  

The workshop assessed and documented the 

magnitude of the burden of disease, operation-

ally feasible recommendations at policy, facil-

ity and community levels and potential imple-

mentation research ideas that could help facili-

tate rapid scale up of interventions. 
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A comprehensive treatise of a specific topic/subject, considered as relevant to clinical medi-

cine and public health targeting EJPCH readers. 

• By invitation of the Editorial Board; but an outline of proposal can be submitted 
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• Word limit of 8,000; excluding abstract, tables/Figures and references 

• Unstructured Abstract up to  250 words 

7. Editorial 

• By invitation of the Editorial Board, but an Editorial topic can be proposed and sub-

mitted. 

• Word limit of 1000 words: excluding references and title; no Abstract;  

• References up to 15. 

Preparation of manuscripts 

• Manuscripts must be prepared in English, the official language of the Journal.  

• On a single separate sheet, there must be the title of the paper, with key words for indexing 

if required, and each author’s full name and professional degrees, department where work 

was done, present address of any author if different from that where work was done, the 

name and full postal address of the corresponding author, and word count of the manuscript 

(excluding title page, abstract, references, figures and tables). Each table/figures/Boxes or 

other illustrations, complete with title and footnotes, should be on a separate page. 

• All pages should be numbered consecutively in the following order: Title page; abstract and 

keywords page; main manuscript text pages; reference pages; acknowledgement page; Fig-

ure-legends and Tables. 

• The Metric system of weights and measures must be used; temperature is indicated in de-

grees Centigrade.  

• Generic names should be used for drugs, followed by  propriety brand name; the manufac-

turer name in parenthesis, e.g. diazepam (Valium, Roche UK). 

• Statistical estimates e.g. mean, median proportions and percentages should be given to one 

decimal place; standard deviations, odds ratios or relative risks and confidence intervals to 

two decimal places. 

• Acronyms/Abbreviations should be used sparingly and must be given in full, at all first 

mention in the text and at the head of Tables/ foot of Figure, if used in tables/ figures. Eg. 

Blood Urea Nitrogen (BUN). Intestinal Lung Disease (ILD).  

• Use the binomial nomenclature, reference to a bacterium must be given in full and under-

lined-underlining in typescript becomes italics in print (e.g. Haemophilus influenzae), and 

later reference may show capitalized initial for the genus (e.g. H. influenzae). 

• In the text of an article, the first reference to any medical phrase must be given in full, with 

the initials following in parentheses, e.g. blood urea nitrogen (BUN); in later references, the 

initials may be used.  

• Manuscript for submission should be prepared in Microsoft Word document file format.  
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Submission of manuscript 

• As part of the submission process, authors are required to check off their submission’s com-

pliance with journals requirement.  

• All manuscripts must be submitted to the Editor-in-chief of the Journal with a statement 

signed by each author that the paper has not been published elsewhere in whole or in part, 

and is not submitted elsewhere while offered to the Ethiopian Journal of Pediatrics and 

Child Health. This does not refer to abstracts of oral communications at conferences/ sym-

posia or other proceedings. 

• It is the author’s responsibility to proof-read the typescript or off-print before submitting or 

re-submitting it to the Journal, and to ensure that the spelling and numerals in the text and 

tables are accurate.  

Manuscript review procedures 

The procedures for manuscripts review include:  

• Within one week of receipt of a manuscript, the Editorial Board will review it in reference 

to (i) conformity with the journal’s “guidelines to authors (revised version available in all 

issues starting July 2020)” (ii) relevance of the article to the objectives of the EJPCH, (iii) 

clarity of presentation, and (iv) plagiarism by using appropriate software. 

• The Editorial Board has three options; accept manuscripts for external review, return it to 

author for revision, or reject it. A manuscript not accepted by a board member is blindly re-

viewed by another board member. If not accepted by both, the manuscript is rejected by Ed-

itorial Board. Decision will be made by the suggestion of a third Editorial Board member if 

the decisions of the first two do not concur. 

• Once accepted for external review, the Editorial Board identifies one (for Brief communica-

tion, Case reports and teaching articles) or two (for original articles) reviewers with appro-

priate expertise. The reviewers will be asked to review and return manuscripts with their 

comments online within two weeks of their receipt. Reviewers have four options; accept, 

accept with major revision, accept with minor revision or reject. 

• A manuscript accepted subject to revision as suggested by reviewers will be returned to the 

corresponding author. Author(s) will be given four weeks to respond to reviewers’ com-

ments, make necessary changes, and return the manuscript to the Editorial Board. A manu-

script not returned in time will be considered withdrawn by the author(s). 

• Manuscripts with minor revisions will be cleared by the Editorial and accepted for publica-

tion. Those with major revisions will be returned to external reviewers and follow the proce-

dures as outlined for the initial review. 
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General information 

• The Editorial Board reserves the right of the final acceptance, rejection or editorial correc-

tion of papers submitted. 

• Accepted papers are subject to Editorial revisions as required and become the copy- right of 

the EPS. 

• Twenty-five reprints of published articles are supplied free to the first/corresponding author 

• The Editorial Board welcomes comments on the guidelines from Journal readers. 

 

Privacy Statement 

The names and email addresses entered in this journal site will be used exclusively for the stat-

ed purposes of this journal and will not be made available for any other purpose or to any other 

party. 



 



 




