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Abstract: Background: Children born soon after previous birth are at high risk for health problems and died at a younger age, 

especially if the interval between the births is less than two years. The purpose of this review is to summarize the evidence 

whether contraceptive use is associated with birth interval among women in Ethiopia. Methods: Studies for this meta-analysis 

were accessed through main databases searches (PUBMED and Advanced Google Scholar) that were published from 2010 

onwards. Three blinded reviewers evaluated the abstracts as well as the full texts and performed the data extraction. To assess 

external and internal validity, a risk-of-bias tool was used. Pooled effect size of birth interval was estimated from the reported 

proportion of eligible studies using RevMan V. 5.3 software. Results: Thirteen studies were found to be eligible and included in 

the meta–analysis. A total of 16311 women were involved. Of which, 6112 (37.5%) women had contraceptive users and 5873 

(36%) of women had experienced short birth interval. The final pooled effect size after trim and fill analysis in random effect 

model was found to be -0.67 (95%CI: -0.74, -0.59). This indicated that presence of a significant association between 

contraceptive use and the length of birth interval. Conclusions: This meta-analysis found that, in Ethiopia, promoting 

contraceptive use was associated with decreasing short birth interval by 33%. Thus, the existing efforts of optimizing birth 

interval should be enhanced through modern contraceptive use. 
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1. Introduction 

Short birth interval defined as the time interval between 

two births that causes negative effects on mothers and 

neonates [1]. World Health Organization (WHO) suggested 

that the suitable interval from birth to next pregnancy is at 

least 24 months [2]. Several studies indicated that association 

exists between short birth interval and high infant mortality 

[3, 4]. 

Ethiopia has large number of neonatal death associated 

with short birth interval compared to average rate of neonatal 

death in Africa [5]. Short birth increase maternal malnutrition 

[6]. 

Promoting the length of birth intervals for two years leads 

to reduction of infant death by 50% in Ethiopia [5]. Studies 

suggest that, there is difference in women’s birth spacing 

practice worldwide. Demographic and socioeconomic 

characteristics influence women’s spacing practices, the 

health of a child and mother and the major difference in 

women’s in birth spacing, is mainly caused by variation in 

Bongaarts’s proximate determinants of fertility [7, 8]. 

The main factor associated with short birth interval in 

developing countries is not usage of contraception after birth. 

As a result woman become pregnant once fecundity returns 
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[9]. 

The result of this systemic review and meta-analysis would 

be helpful for policy makers of how contraceptive use and 

birth interval situation looks like in Ethiopia and to design 

appropriate intervention for promoting utilization of 

contraceptive so as to decrease child birth and maternal 

mortality. 

Furthermore, the findings of this review will be used as a 

base line data for health care planners and researchers. 

2. Methods 

Data sources and search strategy 

 

Figure 1. Study flow diagram showing the procedure of selecting studies for 

meta-analysis, 2020, Ethiopia. 

Studies for this meta-analysis were retrieved through 

different data bases. The researchers were used the following 

terms: determinant, risk factor, cause, birth interval, 

contraceptive, contraceptive use, Ethiopia and combination 

of those words using the Boolean operator. 

The databases searched were PUBMED, MEDLINE, WEB 

OF SCIENCE and Google Scholar. After selecting articles, 

their references were used to identify similar articles. This 

review was conducted from December 1, 2020—December 

20, 2020. It was conducted in accordance with the Preferred 

Reporting Items for Systematic Review and Meta-Analyses 

PRISMA 2009) statement with a 27- items checklist [10]. 

2.1. Inclusion Criteria 

Studies were included in the review if; (1) the study was an 

observational study (cross-sectional study, case-control study, 

or cohort study), (2) the outcome of interest was birth 

interval, (3) the study reported the number of birth interval, 

according to contraceptive use and (4) reports made from 

2010 onwards. 

2.2. Exclusion Criteria 

Articles not assessed the association between contraceptive 

use and birth interval. 

2.3. Data Extraction 

The articles were appraised by three blinded reviewers. 

After going through the full manuscript abstracts having 

methodological problems and rejected by the two 

independent reviewers. 

Quality of the reviewed studies was checked based on their 

topic, objectives, and methodology. Initial assessment was 

made and some articles were excluded at the first step based 

on their topic. 

On the second step articles were seen and based on that, 

the articles were disqualified if, they did not match to the 

current study objectives. For the rest, the whole content of 

the articles were accessed and selected based on the 

independent (contraceptive use) and dependent variables 

(length of birth interval) under review. 

2.3. Operationalization of Outcome Measures 

The outcome variable was a short birth interval (SBI) 

which was categorized into “Yes=1/ No=0”. A birth that 

occurred at less than 24 months following a previous birth in 

two successive births was classified as having SBI [11]. 

2.4. Risk of Bias and Quality Assessment 

A risk-of-bias tool was used to assess risk of bias. The 

tool has seven items: 1) random sequence generation 

(selection bias), 2) allocation concealment (selection bias), 

3) blinding of participants (performance bias), 4) blinding 

of outcome assessment (detection bias), 5) incomplete 

outcome data (attrition bias), 6) selective reporting 

(reporting bias) and 7) other bias. All of these items are 

rated based on the author’s subjective judgement given 

responses to the preceding seven items rated as low, 

moderate or high risk [12]. 

Additionally, all potential confounding variables were 

controlled by multivariable analysis in all included studies. 

2.5. Statistical Analysis 

The data was extracted from each selected study by using a 
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format prepared in Microsoft Excel spreadsheet and 

transferred to Meta-essential and Revman software for 

further analysis. 

Pooled effect size of short birth interval was estimated 

from the reported proportion of selected studies using 

RevMan V. 5.3 software. Forest plots were produced by 

displaying MH odd ratio with their corresponding 95% CIs 

for included study. There is statistical significant 

heterogeneity among studies (I
2
=95%, p<0.05) and we used 

Random effects model to estimate the DerSimonian and 

Laird's pooled effect [13]. 

2.6. Assessment of Heterogeneity 

To examine the magnitude of the variation across studies, 

we will consider the heterogeneity by using the I
2
 measure 

and its p value [14]. Meta regression was undertaken by 

taking the sample size and prevalence of short birth intervals 

to identify the possible source of heterogeneity. 

2.7. Assessment of Reporting Biases 

Funnel plot and Egger’s test was used to check reporting 

biases [15]. Thus, the results of the test suggested a possible 

existence of a significant publication bias (p<0.002) in 

Egger’s test), the final effect size was determined by 

applying Trim and Fill analysis in the Random-effects 

model. 

3. Result 

3.1. Studies Identified 

The search resulted in 278 records. 120 articles were found 

in PUBMED, MEDLINE, WEB OF SCIENCE and Google 

Scholar. After removing duplicates removed, 69 records 

screened, of which 45 records excluded during the initial 

assessment as their titles found to be irrelevant. Twenty four 

full text articles assessed for eligibility. However, 11 articles 

excluded because they were not assessed contraceptive use 

and birth interval. Finally, 13 studies were included in the 

meta–analysis (Figure 1). 

3.2. Study Characteristics 

Out 13 studies included in the meta-analysis, one study 

was national based study [16]. 

Four studies were used unmatched case control study 

design and the other articles were used crossectional study 

design (Table 1). 

The sample size of included studies was ranged from 7740 

for the National Ethiopian Demographic Health Survey in the 

crossectional study from Ethiopia [16] to 314 Serbo Town 

[17] (table 1). Out of 13 studies included in the meta-analysis, 

16311 women were involved. Of which, 6112 (37%) women 

had contraceptive users while the remaining 10199 women 

were non-user of contraceptive and 5833 (36%) of women 

had experienced short birth interval. (Table 1). 

Table 1. Characterstics of included studies in Ethiopia, 2020. 

S. N Author Study area Study design 

1 Regasa. Z [16] Ethiopia Crossectional 

2 Yohannes. S [18] Lemo district. Crossectional 

3 Begna. Z [19] Yaballo Woreda, Case control 

4 Hailu. D [20] Arba Minch Zuria District, Case control 

5 Muluneh. A [21] Gedeo Zone case control 

6 Aychiluhm. S [22] Afar, Somali, Gambella, and Benishangul-Gumuz Regions Crossectional 

7 TSADIK. M [23] Maichew town, Crossectional 

8 Gebrehiwot. S [24] Tselemti district Crossectional 

9 Ejigu. A [25] Debremarkos Crossectional 

10 Ayane. G [17] Serbo Town Crossectional 

11 Tsegaye. D [26] Illubabor zone Crossectional 

12 Shallo. S [27] Dodota Woreda, Crossectional 

13 Hailemeske. H [28] Dessie city administration case control 

Table 1. Continued. 

S. N Total sample size Contraceptive user Contraceptive non user Short birth interval (%) 

1 7740 2113 5606 25 

2 811 447 364 57 

3 652 298 338 51 

4 636 349 287 47 

5 814. 544 270 51 

6 2683 117 1992 46 

7 605 270 335 59 

8 806 618 185 25 

9 418. 257 100 41 

10 314 197 117 68 

11 826. 164 66 51 

12 426 229 394 48 

13 678 509 145 33 
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From thirteen studies, Ten of them were showed a 

statistically significant association between contraceptive use 

and short of birth interval [17-20, 23-28] while, three studies 

did not showed a statistically significant association between 

contraceptive use and short of birth interval [16, 21, 22]. 

3.3. Association of Contraceptive Use and Birth Interval 

The pooled effect size of short birth interval among 

contraceptive user was 0.31 (95% CI: 0.21, 0.47) as 

compared contraceptive non-user (Figure 2). 

 

Figure 2. Forest plot that show the association between contraceptive use and short birth interval in Ethiopia, 2020. 

3.4. Source of Heterogeneity 

Meta regression analysis revealed that, sample size and 

effect size of short birth interval had significant difference, 

i.e. as sample size increases, effect size also increases 

(B=0.01, P-value < 0.001) (Figure 3). 

 

Figure 3. Meta regression analysis of sample size and effect size of short 

birth interval in Ethiopia, 2020. 

3.5. Moderator Analysis 

We quantitatively explores interactions between the risk of 

short birth interval in contraceptive user vs contraceptive non 

user, as expressed with odds ratios and a moderator or 

covariate of interest is prevalence of shorth birth interval in 

each study. 

Accordingly, the moderator analysis indicated that as 

prevalence of short birth interval decrease the effect size of 

of short birth interval increases (B=-0.02, P-value < 0.001) 

(Figure 4). 

 

Figure 4. Moderator analysis of prevalence of short birth interval and effect 

size in Ethiopia, 2020. 

3.6. Assessment of Reporting Bias 

The funnel plot was asymmetric and Egger’s test of the 

intercept (Bo) was found to be -7.19 (95%CI: -11.13, -3.24 

P=0.002), this indicates the presence of publication bias. 

Because of this, we have done trim and fill analysis to adjust 

the final pooled effect size. This method indicated that ten 

studies are missing on the right side of the mean size based 

on random effect model. So the final pooled effect size after 

trim and fill was found to be -0.67 (95%CI: -0.74, -0.59). 

This showed the presence of a significant association 
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between contraceptive use and the short birth interval (Figure 

5). 

 

Figure 5. Funnel plot to show the effect of contraceptive use on short birth 

interval in Ethiopia, 2020. 

4. Discussion 

This review will provide pooled estimates of contraceptive 

use and short birth interval in Ethiopia. 

In this study the final pooled effect size after trim and fill 

analysis in random effect model was found to be -0.67 

(95%CI: -0.74, -0.59) and Moderator analysis indicated that 

as prevalence of short birth interval decrease the odds of 

short birth interval increases (B=-0.02, P-value < 0.001) 

(Figure 4). 

Our result is comparable with previous studies done in 

Ethiopia [17-21, 23, 25, 28 29] and other countries Manipur 

[30], Jordan [31], Ahvaz (Iran) [32], Egypt [33] and Uganda 

[34] that stated contraceptive use was associated with 

decreased short birth interval. This might be due to 

contraceptive use leads to birth spacing by different 

mechanisms on normal reproductive process [35]. 

Additionally, contraceptive utilization can delay the 

pregnancy [36]. 

Our finding is not similar with previous studies in Ethiopia 

[16, 21, 22] and other countries like sub-Saharan Africa [37], 

India [38] on which contraceptive use is not significantly 

associated with birth interval. The reason for this difference 

might arise because of study population, sample size, 

methodology, sociodemographic, health service access for 

family planning, and awareness of women’s on contraceptive 

use. 

Finally, the study has some limitations like: use of 

random effect model and trim and fill analysis might 

overestimate or underestimate the true magnitude. 

Furthermore, this study uses small number of studies done 

in Ethiopia. Therefore, the findings of this review should be 

interpreted in the context of above limitations and the 

current analysis. 

5. Conclusion 

This study indicated that, contraceptive use was associated 

with decreasing short birth interval. Thus, to increase birth an 

interval, strategies targeting promotion of using family 

planning for reproductive women is recommended. 
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