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STROBE Statement—checklist of items that should be included in reports of observational studies 

 

 Item 

No. Recommendation 

Page  

No. 

Relevant text from manuscript 

Title and abstract 1 (a) Indicate the study’s design with a commonly 

used term in the title or the abstract 
- Low fifth minute Apgar scores and its associated factors among newborns in public 

health facilities of Arba Minch town, southern Ethiopia: a cross-sectional study 

(b) Provide in the abstract an informative and 

balanced summary of what was done and what 

was found 

- Background: Low Apgar scores in the childbirth period increased risk globally and 

significantly contributes to both newborn morbidity and mortality. Hence, it is very 

essential to update information on the status of low fifth-minute Apgar scores and factors 

affecting. The majority studies conducted were retrospective and prone to bias. In 

addition, there is limited study in Ethiopia that shows the recent status of low fifth-minute 

Apgar scores and factors affecting. Therefore, this study intends to fill those gaps. 

Methods: A facility-based cross-sectional study conducted among 286 newborns in 

public health facilities of Arba Minch town, southern Ethiopia from February 6 to March 

9, 2019. A study participants selected by using systematic random sampling method. Pre-

tested interviewer-administered questionnaires and checklist used to collect the data. Data 

entered into Epi data version 3.1 and exported to Stata version 15 for analysis. A crude 

and adjusted odds ration computed in the binary logistic regression model. In this study, 

P-value, < 0.05 considered to declare factors as statistically significant. 

Results: In this study, 17.8% (95%CI: 13.8%, 22.7%) of neonates had low fifth-minute 

Apgar scores. Condition of labor (induced/augmented) (AOR=3.33, 95%CI: 1.24, 8.90), 

meconium-stained liquor (AOR=3.37, 95%CI: 1.17, 9.74), and birth weight (AOR=3.48, 

95%CI: 1.23, 9.86) were significantly associated with neonate’s low fifth-minute Apgar 

scores.  

Conclusions: This study indicated that a significant number of newborns resulted in low 

fifth-minute Apgar scores. Strengthen the provision of health information during antenatal 

care; avoid delay in screening high-risk mothers during pregnancy and delivery, and give 

immediate interventions should recommended. 

Keywords: Apgar scores, Newborns, Arba Minch 

Introduction  

Background/rationale 2 Explain the scientific background and rationale 

for the investigation being reported 

1 Background  

The Apgar scores is a simple statistical model of five physiological signs, devised by Dr. 

Virginia. Apgar in 1952 to decipher immediate neonatal wellbeing as recently reviewed 

by using clinical assessment tool newborn infants evaluated based on five variables: Heart 
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rate, Respiratory effort, Muscle tone, Reflex irritability, and Colour [1, 2]. Low Apgar 

scores (defined as Apgar score≤3 at 1 minute or ˂7 at 5 minutes) have used as an indicator 

of "baby with a problem". Ever since Virginia Apgar devised tool in 1952 as "a means of 

evaluating the physical condition of the newborn immediately after birth"[3]. Besides, 

neonates whose fifth-minutes Apgar score lessen seven considered as having parental 

asphyxia [4]. 

Low Apgar scores in the childbirth period increased risk globally and significantly 

contributes to both newborn morbidity and mortality [1, 5, 6]. Evidence showed a 

consistent association of low Apgar scores with increased risks of neonatal and infant 

death and with a neurologic disability, including cerebral palsy, epilepsy, and cognitive 

impairment [7-11].    

A pocket of studies showed low Apgar scores contributed 13.6% of causes of neonatal 

morbidity and mortality [4, 12]. The rate of deaths due to perinatal asphyxia is 

approximately 10 times that of developed countries though accurate estimates of 

neurodevelopment sequels from asphyxia in sub-Saharan Africa are not available likely 

that these sequel are many times more prevalent in developing countries in developed 

countries[13].  

Studies conducted in West and sub-Saharan and North African showed the percentage of 

receiving a low Apgar score was 3.9%, and 1.8% respectively [14]. Besides, a study 

conducted in North-west, Ethiopia reported 13.8% [15]. Studies stated that the most 

determinate factors associated with low fifth-minute Apgar scores were non-vertex fetal 

presentation, prolonged labor, presence of meconium-stained liquor, induced/augmented 

labor, low birth weight, gestational age, multiple pregnancies, previous cesarean section, 

and body mass index [15-18].  

As stated above a few studies conducted in different parts of the world that showed the 

status of low fifth-minute Apgar scores [14, 15]. However, the majority of them were 

retrospective and prone to bias. In addition, there is limited study in Ethiopia that shows 

the recent status of low fifth-minute Apgar scores and factors affecting. Therefore, the 

main of this study was to fill those gaps and show the recent status of low fifth-minute 

Apgar scores and its associated factors in public health facilities of Arba Minch town, 

southern Ethiopia. 

Objectives 3 State specific objectives, including any pre-

specified hypotheses 
- To assess the status of low fifth-minute Apgar scores in public health facilities of Arba 

Minch town, southern Ethiopia. 

To identify factors associated with low fifth-minute Apgar scores in public health facilities 

of Arba Minch town, southern Ethiopia. 

Methods  
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Study design 4 Present key elements of study design early in the 

paper 

1 A cross-sectional study design employed. 

Setting 5 Describe the setting, locations, and relevant dates, 

including periods of recruitment, exposure, 

follow-up, and data collection 

2 & 3 This institution-based cross-sectional study conducted in public health facilities of Arba 

Minch town, southern Ethiopia from February 6 to March 9, 2019. Arba Minch town is 

the capital of Gamo Zone, which is 505 km away from Addis Ababa and 275 km from 

Hawassa. There are there three public health facilities in Arba Minch town (Arba Minch 

general hospital, Secha health center, and Sikela health center). Arba Minch general 

hospital services inpatient and outpatient service. It has total of 470 beds and more than 

400 working staffs. Secha health center opened in 2012; situated plain surface found in 

Arba Minch town. There are more than 51 working staffs and the health center provides 

delivery services for 24 hour a day for 7 day a week. Sikela health center started delivering 

health care services to the public since 1966. There are total of 78 staff working in the 

health center with different shift. The health center provides delivery services for 24 hour 

a day for 7 days a week. 

A structured interviewer-administered pre-tested questionnaire and checklist to review the 

medical records used to collect the data. The tools were adapted from different works of 

literature (Additional file 1). Well-trained data collectors assigned to collect the data from 

the delivery ward. The data collectors gave information about the study aim and the 

possible procedures for study participants before interviewing and abstracting the medical 

records. 

Participants 6 (a) Cohort study—Give the eligibility criteria, and 

the sources and methods of selection of 

participants. Describe methods of follow-up 

Case-control study—Give the eligibility criteria, 

and the sources and methods of case 

ascertainment and control selection. Give the 

rationale for the choice of cases and controls 

Cross-sectional study—Give the eligibility 

criteria, and the sources and methods of selection 

of participants 

2 All mothers whose age ≥ 18 years old with singleton live births in public health facilities 

of Arba Minch town southern Ethiopia 

(b) Cohort study—For matched studies, give 

matching criteria and number of exposed and 

unexposed 

Case-control study—For matched studies, give 

matching criteria and the number of controls per 

case 

 Not applicable 

 

Variables 7 Clearly define all outcomes, exposures, predictors, 

potential confounders, and effect modifiers. Give 

diagnostic criteria, if applicable 

2 Low fifth-minute Apgar scores was dependent variable and socio-demographic 

characteristics, obstetric, and neonatal factors were independent variables for this study. 
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Data sources/ 

measurement 

8*  For each variable of interest, give sources of data 

and details of methods of assessment 

(measurement). Describe comparability of 

assessment methods if there is more than one 

group 

2 Apgar scores computed by using five components. Appearance: pink (2 points), bluish 

extremities (1 point), and blue (0 points). Pulse rate: ≥100 beats/minute (2 points), <100 

(1 point), and none (0 points). Grimace: crying (2 points), whimpering (1 point), and 

silence (0 points), Activity: active (2 points), moderate (1 point), and limp (0 points). 

Respiration: regular breathing (2 points), irregular and < 30 breath/minute (1 point), and 

none (0 points). Then the score of each finding summed and a score below value seven at 

fifth-minute assessment considered as low fifth-minute Apgar scores [3, 15, 19]. 

Bias 9 Describe any efforts to address potential sources 

of bias 

 Maximum efforts done to decrease biases (miss-classification bias, information bias, even 

recall bias for some of the socio-demographic and obstetric characteristics). All the live 

births were included, standard and validated tools were used. Experienced data collectors, 

and supervisors were used to collect the data, cross-checking of different sources was used 

to confirm the validity of the data to be collected. Proper coding, and categorization of 

data were maintained. 

Study size 10 Explain how the study size was arrived at  

 

 

 

2 A separate sample size calculated for each objective in Epi info7 Stat Calc. The 

assumptions were a proportion of low fifth-minute Apgar scores (13.8%) from the study 

conducted in North-west, Ethiopia[15], 95%CI, 4% margin of error, and a 5% non-

response rate. Based on the stated assumptions, the calculated sample size for this study 

was 301.  

 

Quantitative 

variables 

11 Explain how quantitative variables were handled in 

the analyses. If applicable, describe which groupings 

were chosen and why 

3 Frequency, percentage, summery statistics (mean and SD), and recoding was done 

Statistical 

methods 

12 (a) Describe all statistical methods, including those 

used to control for confounding 

3 The data coded, cleaned, edited and entered into Epi data version 3.1 and then exported to 

Stata version 15 for analysis. Descriptive analysis done by computing proportions, and 

summary statistics. Binary logistic regression used to see the association between each 

independent variable and the outcome variable. The log-likelihood ratio (LR) used to test 

the goodness of fit. All variables with P<0.2 in the bivariate analysis were included in the 

final model of multivariable analysis. The standard error of ≥2 considered for the existence 

of multi co-linearity. The crude odds ratio (COR) and adjusted odds ratio (AOR) along 

with 95% confidence interval (CI) estimated. In this study, P-value, < 0.05 considered to 

declare a result as a statistically significant association. 

(b) Describe any methods used to examine 

subgroups and interactions 

- Not applicable 

(c) Explain how missing data were addressed 2 Data checked for completeness, accuracy, clarity, and consistency before data entry into 

the software. After entered, multiple imputation technique used to iterate some missed 

data. 

(d) Cohort study—If applicable, explain how loss to 

follow-up was addressed 
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Case-control study—If applicable, explain how 

matching of cases and controls was addressed 

Cross-sectional study—If applicable, describe 

analytical methods taking account of sampling 

strategy 
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A systematic random sampling method used to reach each study participant. The 

determined sample size achieved by taking monthly average deliveries from preceding 

year-registered data.   

(e) Describe any sensitivity analyses - Not applicable 

Results 

Participants 13* (a) Report numbers of individuals at each stage of 

study—eg numbers potentially eligible, examined 

for eligibility, confirmed eligible, included in the 

study, completing follow-up, and analysed 

3 In this study, 286 study participates involved, which gave a response rate of 95%. 

(b) Give reasons for non-participation at each stage  The mean reason for non-participation was unwillingness of some study participants. 

(c) Consider use of a flow diagram  Not applicable 

Descriptive 

data 

14* (a) Give characteristics of study participants (eg 

demographic, clinical, social) and information on 

exposures and potential confounders 

3 &4 Maternal socio-demographic and obstetric characteristics 

In this study, 286 study participates involved, which gave a response rate of 95%. The 

mean and standard deviation of the age of mothers was (25.79±4.14). Married respondents 

constituted 268 (93.7%), and Orthodox Christian religion followers had 134 (46.9%). Of 

the participants, 230 (80.40) had a family size of three to five, and 193 (67.5%) were urban 

dwellers. One hundred seventy-one (59.8) of the mothers were multigravida. Two hundred 

eighty (97.9%) of the mothers had antenatal care during the index pregnancy, and from 

them, 204 (72.9%) were four or more visits. Only one (0.3%) of the mother faced amniotic 

fluid disorder pregnancy, three (1.0%) had a fever during labor time, and two (0.7%) had 

a history of neonatal deaths. Out of the study participants, four (1.4%) were chronic 

diseases, and three (1.0%) had a history of bleeding during pregnancy (antepartum 

hemorrhage) (Table 1). 

Table 1: Maternal socio-demographic, obstetric, and neonatal characteristics in public 

health facilities of Arba Minch town, southern Ethiopia, 2019(n=286) 

Variables Frequency Percentage  

Age 

18-34 270 94.4 

≥35 16 5.6 

Educational status 

No formal education 16 5.6 

Grade 1-8 114 39.9 

Grade 9-12 85 29.7 
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College and above 71 24.8 

Occupation of mother 

Government employer 28 9.8 

Merchant 97 33.9 

Private worker 45 15.7 

Housewife 111 38.8 

Other* 5 1.7 

Condition of labor 

Spontaneous  251 87.8 

Induced/Augmented 35 12.2 

Duration of labor 

<12 hour 161 56.3 

≥12 hour 125 43.7 

Duration of rupture of membrane before the onset of labor 

<18 hour 243 85.0 

≥18 hour 43 15.0 

Mode of delivery 

SVD 240 83.9 

CS 46 16.1 

Fetal presentation 

Vertex 240 83.9 

Non-vertex 46 16.1 

Meconium-stained liquor 

Yes 25 8.7 

No 261 91.3 

Hypertensive disorder during pregnancy 

Yes 30 10.5 

No 256 89.5 

Gestational age 

< 37 week 52 18.2 

≥ 37 week 234 81.8 

Birth weight 

<2500g 60 21.0 

≥2500g 226 79.0 

*Daily laborer and student, SVD: spontaneous vaginal delivery, and CS: cesarean section 

(b) Indicate number of participants with missing data 

for each variable of interest 

 The number of missing data were 8 

(c) Cohort study—Summarise follow-up time (eg, 

average and total amount) 

- Not applicable 
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Outcome data 15* Cohort study—Report numbers of outcome events or 

summary measures over time 

  

Case-control study—Report numbers in each 

exposure category, or summary measures of 

exposure 

  

Cross-sectional study—Report numbers of outcome 

events or summary measures 

4 Status of low fifth-minute Apgar scores  

This study founded that, 17.8% (95%CI: 13.8%, 22.7%) of neonates had low fifth-minute 

Apgar scores. 

Main results 16 (a) Give unadjusted estimates and, if applicable, 

confounder-adjusted estimates and their precision 

(eg, 95% confidence interval). Make clear which 

confounders were adjusted for and why they were 

included 

4 & 5 Factors associated with the neonate’s low fifth-minute Apgar scores  

In the multivariable model, condition of labor (induced/augmented), meconium-stained 

liquor, and birth weight were significantly associated with neonate’s fifth-minute Apgar 

scores. Mothers who induced/augmented during labor were 3.33 times, and who had 

meconium-stained liquor were 3.37 times more likely gave neonates with low fifth-minute 

Apgar scores (AOR=3.33, 95%CI: 1.24, 8.90) and (AOR=3.37, 95%CI: 1.17, 9.74) 

respectively. The odds of low fifth-minute Apgar scores were 3.48 among neonates whose 

birth weight had less than 2500g (AOR=3.48, 95%CI: 1.23, 9.86) (Table 2). 

Table 2: Factors associated with the neonates low fifth-minute Apgar scores in public 

health facilities of Arba Minch town, southern Ethiopia, 2019(n=286) 

Variables Low fifth-minute 

Apgar scores 

(95% CI) 

Yes No Crude OR Adjusted OR 

Gravidity 

Primigravida 21(18.3%) 94(81.7%) 1.05(0.57, 1.94) 1.18(0.53, 2.65) 

Multigravida 30(17.5%) 141(82.5%) 1 1 

Fetal presentation 

Vertex 31(12.9%) 209(87.1%) 1 1 

Non-vertex 20(43.5%) 26(56.5%) 5.19(2.59, 

10.38) 

2.41(0.80, 7.24) 

Meconium-stained liquor 

Yes 12(48.0%) 13(52.0%) 5.25(2.23, 

12.36) 

3.37(1.17, 

9.74)* 

No 39(14.9%) 222(85.1%) 1 1 

Condition of labor 

Spontaneous 34(13.5%) 217(86.5%) 1 1 

Induced/Augmented 17(48.6%) 18(51.4%) 6.03(2.85,12.83) 3.33(1.24,8.90)* 

Mode of delivery 
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SVD 32(13.3%) 208(86.7%) 1 1 

CS 19(41.3%) 27(58.7%) 4.57(2.28, 9.16) 1.77(0.59, 5.32) 

Gestational age 

<37 week 23(44.2%) 29(55.8%) 5.83(2.97, 

11.46) 

2.39(0.79, 7.32) 

≥37 week 28(12.0%) 206(88.0%) 1 1 

Birth weight 

< 2500g 29(48.3%) 31(51.7%) 8.67(4.44, 

16.96) 

3.48(1.23, 

9.86)* 

≥2500g 22(9.7%) 204(90.3%) 1 1 

Hypertensive disorder during pregnancy 

Yes 12(40.0%) 18(60.0%) 3.71(1.66, 8.31) 1.88(0.60, 5.85) 

No 39(15.2%) 217(84.8%) 1 1 

Duration of labor 

<12 hour 26(16.1%) 135(83.9%) 1 1 

≥12 hour 25(20.0%) 100(80.0%) 1.29(0.71, 2.38) 0.91(0.39, 2.11) 

Duration of rupture of membrane before the onset of labor 

<18 hour 37(15.2%) 206(84.8%) 1 1 

≥18 hour 14(32.6%) 29(67.4%) 2.69(1.29, 5.56) 1.51(0.55, 4.11) 

* Significant at P-value<0.05 

(b) Report category boundaries when continuous 

variables were categorized 

- Not applicable 

(c) If relevant, consider translating estimates of 

relative risk into absolute risk for a meaningful time 

period 

- Not applicable 

 

Other analyses 17 Report other analyses done—eg analyses of subgroups and 

interactions, and sensitivity analyses 

- Not applicable 

Discussion 

Key results 18 Summarise key results with reference to study objectives 5&6 The overall status of low fifth-minute Apgar scores among singleton newborns was 17.8% 

(95%CI: 13.8%, 22.7%). This study identified that condition of labor 

(induced/augmented), meconium-stained liquor, and birth weight were significant factors 

associated with neonate’s low fifth-minute Apgar scores. 

The magnitude of low fifth-minute Apgar scores in this finding was higher than studies 

conducted in West and sub-Saharan African (3.9%), North African (1.8%)[14], resource-

constrained settings (2.3%)[13], and a study conducted in North-west Ethiopia 
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(13.8%)[15]. The reason for this difference related to socio-economic status, health-

seeking behavior of pregnant mothers, socio-cultural factors, and methodological aspects 

(study setting, period, design, and measurements). 

In this study, condition of labor (induced/augmented) and meconium-stained liquor had a 

significant association with low fifth-minute Apgar scores. This is congruent with a study 

conducted in North-west, Ethiopia [15]. This is in fact that induction/augmentation 

indicated to shorten labor for the mother with prolonged labor. Consequently, the progress 

of labor, as well as the drug administered for that, hurts the fetus that results for low fifth-

minute Apgar scores. In addition, meconium-stained liquor is one of the indications of 

fetal distress and other intrapartum complications, and result for aspiration. Therefore, 

those newborns are most likely has low fifth-minute Apgar scores. As showed by this 

survey, low birth weight (<2500g) were significantly associated with low fifth-minute 

Apgar scores. This is in line with studies conducted in Brazil, and North-west, Ethiopia 

[15, 20]. The reason for this is that, lowest birth weight associated with prenatal 

complications. These complications result in adverse fetal and neonatal outcomes, such 

as birth asphyxia, low Apgar scores, stillbirth, early and late neonatal mortality, and other 

morbidities. 

Fetal presentation and duration of labor were not significantly associated with low fifth-

minute Apgar scores. This is inconsistent with a study done in North-west, Ethiopia [15]. 

The inconsistency may be due to differences in methodological aspects, and the health 

care delivery system (accessibility, and availability of nearby health facilities). 

Limitations 19 Discuss limitations of the study, taking into account sources 

of potential bias or imprecision. Discuss both direction and 

magnitude of any potential bias 

6 The main limitation of the study was that the study might subjected to recall bias. The 

causal association was under caution, as the study design was cross-sectional. 

Interpretation 20 Give a cautious overall interpretation of results considering 

objectives, limitations, multiplicity of analyses, results from 

similar studies, and other relevant evidence 

6 The results were interpreted with some cautions as per limitations of the study 

Generalisability 21 Discuss the generalisability (external validity) of the study 

results 

6 Standard and validated tool used to maintain the validity and reliability. Adequate large 

sample size used for a study that resulted in high power and greater precision. 

Other information  

Funding 22 Give the source of funding and the role of the funders for the 

present study and, if applicable, for the original study on 

which the present article is based 

7 Not applicable 

 


