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Introduction: Non-spontaneous vaginal delivery, such as cesarean delivery and operative vaginal deliveries, provides births other
than regular vaginal pregnancy. In taking effective steps to minimize the caesarean section rate and the issues associated with it, it
would be useful to examine the determinants of instrumental deliveries and their key indications. Therefore, this study aimed to
determine magnitude and related factors of non-spontaneous vaginal delivery.
Methods: Facility-based analytical cross-sectional study design was used. A total sample size of 383 was used. All mothers who
gave birth during data collection period and fulfill inclusion criteria were included in the study. Interviewer-administered data
collection method was used. Data were entered in Epi-data and exported to SPSS to analyze both descriptive and advanced
analysis.
Results: About 24.4% of mothers’ mode of delivery was non-spontaneous vaginal delivery. Those mothers whose occupation
was housewives were 2.8 times more likely to give birth through non-spontaneous vaginal delivery than mothers whose
occupation was teachers (AOR = 2.8 95% CI 1.103–7.261). Mothers with grand multipara were less likely to give birth
through non-spontaneous vaginal delivery than nulliparous (AOR = 0.10 95% CI 0.022–0.468) and primipara (AOR = 0.17
95% CI 0.041–0.671). Mothers with complications during pregnancy were 3 times more likely to give birth via non-
spontaneous vaginal delivery than mothers without complications during pregnancy. Mothers with non-macrosomic neonates
and female neonatal sex were less likely experiencing to give birth through non-spontaneous vaginal delivery as compared to
their respective reference groups.
Conclusion: Magnitude of non-spontaneous vaginal delivery was high in this study. Being a housewife, having complications during
pregnancy, nullipara and primipara, macrosomic fetus and male neonate were associated with outcome variable. Attention should be
given for the housewives, experiencing complication during pregnancy, a fetus with big weight and male neonatal sex in order to
minimize risks of non-spontaneous delivery.
Keywords: non-spontaneous vaginal delivery, Wachemo University, delivery, South Ethiopia

Introduction
Non-spontaneous vaginal delivery, such as Cesarean delivery, Episiotomy and Operative vaginal deliveries, provides
birth rather than regular vaginal birth. The most common abdominal surgery performed by pregnant women is cesarean
section delivery globally. Approximately 20 million cesarean section deliveries are expected to occur per year, with
continuous rapid growth in low-, middle- and high-income countries.1–3 A study conducted between 2002 and 2012
found that the cesarean section rate increased from 18.2% in 2002 to 30.3% in 2012, with the lack of a clear indication
being the most common explanation.4,5 Caesarean delivery dramatically increased the risk of pregnancy-related death of
a woman (35.9/100,000) compared to a woman who delivered vaginally (9.2/100,000) fatalities, according to the
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American College of Obstetricians and Gynecologists (ACOG) study.6 After cesarean section, rates of pelvic pain, deep
dyspareunia, and profuse bleeding requiring laparotomic hysterectomy, accidental transvesical caesarean section requir-
ing bladder repair, female postpartum sexual dysfunction, and spontaneous miscarriage were also usual.7–11

Vaginal deliveries conducted with the use of a vacuum system or forceps are operative vaginal deliveries. It
can be safely done if it is technically feasible. In any situation that affects the mother or fetus, termination of
the second stage of labor by operative vaginal delivery is suggested. While surgical vaginal delivery may be
carried out as infrequently as 1.5% of deliveries in some countries, in other countries it may be as high as 15%. In
the United Kingdom, instrumental vaginal delivery rates range from 10% to 15%; these rates have remained
reasonably stable, although the preference for the instrument has shifted.3 But studies currently indicate that the
trend of instrumental deliveries is declining and is a major concern in the health care system worldwide. In taking
effective steps to minimize the caesarean section rate and the problems associated with it, it would be useful to
analyze the patterns of instrumental deliveries and their key indications. A five-year retrospective study conducted
at a tertiary teaching hospital in Puducherry, India, on trends in instrumental deliveries found that 7.7% were
instrumental vaginal deliveries among a total of 5445 deliveries that occurred during the study period. The year-
wise rate of instrumental deliveries varies from 6.1% to 9.8%. A decreasing trend for instrumental deliveries was
observed during the study period (except during 2011).12

Vacuum-assisted vaginal delivery was 3.6% in the United States, 11% Australia’s Royal College of Obstetricians and
Gynecologists and 17.3% in Ethiopia’s Tikur Anbessa Specialist Hospital.13–15 Magnitude of caesarian section was
41.63% in Bosnian16 and 47.6% in Uganda.17 But magnitude of caesarian section in Ethiopia was 32.5% in Gurage zone
Southern Ethiopia,18 38.3% in the hospitals of Addis Ababa19 and 19.2% in demographic and health survey of Addis
Ababa.20

Even though there were limited studies were done in different settings of Ethiopia to determine magnitude of the
caesarian section and assisted-vaginal delivery. So, this study aimed to determine magnitude of non-spontaneous vaginal
delivery including both caesarian section and instrumental delivery and the associated factors related with it in Wachemo
University specialized hospital, Hosanna, southern Ethiopia.

Methods and Materials
Study Area and Period
The study was conducted in Wachemo university specialized hospital from April 12th to June 1st 2021. Wachemo
University is among the public universities in Ethiopia. It is located in Hossana town Hadiya zone, Southern
Ethiopia and is 232 km away from the capital of Ethiopia, Addis Ababa. This specialized hospital provides both
preventive and curative health care services including maternal and child care for more than 2 million populations
of its catchment and its surroundings.

Study design: Facility based analytical cross-sectional study design was employed.

Population
All mothers who gave birth in Wachemo University specialized Hospital were used as source population. Those mothers
who fulfilled inclusion criteria and available during data collection period were included in the study. But, those who
were not willing to participate in the study were excluded.

Inclusion and Exclusion Criteria
Those mothers who gave birth during data collection period, were willing to participate in the study were included. But,
those mothers who were critically ill during data collection period, unable to communicate and not willing to participate
were excluded from the study.

Sample Size Determination and Sampling Procedure
The sample size was determined by using a single population proportion formula as follows:
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The estimated proportion of non-spontaneous vaginal delivery among mothers who gave birth was assumed to be
50%; the margin of error is 5% and 95% CI, and final sample size was 384.

Consecutive sampling technique was used to include participants for the study. Those mothers who came and were
giving birth in the hospital during data collection period were included until expected sample size was obtained.

Operational Definitions
Non-spontaneous vaginal delivery: a cesarean section or operative vaginal delivery takes place during delivery.

Vaginal surgical delivery: is a vaginal delivery carried out with the use of a vacuum system or forceps.

Instruments and Measurements
In the above study, the questionnaire was adapted from other research with an internal accuracy of @=0.87.12,13

The questionnaire was prepared in English and then translated by another person to (local language and back
translated into English language) to verify its semantic equivalence. It was also pre-tested at the General Hospital
in Durame. In addition to the socio-demographic data, obstetrics and outcome variable items were included in the
questionnaire.

Data Collection Methods
The data were collected by interviewer-administered questionnaire that was adopted after reviewing relevant literature. It
was first developed in English then translated into Amharic and translated back into English for appropriateness and
easiness in approaching study participants.

The questionnaire aimed to assess mothers: socio-demographic characteristics, obstetric factors, fetal factors and
others that may affect non-spontaneous vaginal delivery.

Data were collected by trained midwiferies and supervised by senior nurses. Training aim was to enhance under-
standing of questionnaires, data collection methods and the way they handle challenges. The training was also supposed
to deal with maintaining privacy and confidentiality.

Variables: Variables dependent:-Non-spontaneous vaginal delivery.
Independent variables: Maternal factors such as age, education, home, wages, marital status, obstetric variables, fetal

factors.

Data Quality Control
One-day training was given for the data collectors and supervisors on the objective, methodology, and data collection
methods. The data collection tool was translated to the local language Amharic and translated back to English. The pre-
test was done on 5% of the actual sample size in Durame Hospital since it was not included in the study. Based on the
result of pre-test completeness, consistency and applicability of the methods or self-administered tools/questionnaires
were ensured.

Data Processing and Analysis
The data were cross-checked for completeness, then entered into Epi-Data version 3.1 software and exported to
SPSS version 20.0 software for further analysis. Descriptive statistics like percentages, proportions, and mean was
used. The results were presented using tables, text, and charts. For the associated factors, binary logistic
regression analysis was done since the outcome variable is binary. Both bi-variable and multivariable binary
logistic regression analyses were employed. Model fitness was assessed using the Hosmer–Lemeshow test.
Variables with a p-value of less than 0.25 in the bi-variable logistic regression were considered for the multi-
variable logistic regression analysis. In the multivariable logistic regression, adjusted odds ratio (AOR) with
a 95% confidence interval and p-value of less than 0.05 was used to declare the factors significantly associated
with non-spontaneous vagina delivery.
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Ethical Consideration
Ethical approval committees of Wachemo University have approved this study according to the relevant guidelines
and regulations of the university as indicated approval number Ref. WCU/115/2021 and in accordance with the
Declaration of Helsinki. A formal letter was obtained from Wachemo University and submitted to the hospital
administrators. After permission was obtained, informed consent was obtained from all the subjects after clearly
explaining the purpose of the study since there is no need to take a blood sample, body fluid or others, other than
verbal responses. They have been told that we could withdraw from the involvement at any time without any
restriction. The confidentiality of participants was also ensured throughout the research process.

Result
A total of 377 mothers participated in the study, providing a 98.2% response rate.

Socio-Demographic and Obstetric Characteristics
Out of 377, 41.9% (n = 158) were found in the 20–30 age group, 78% (n = 294) of were married. Regarding gravidity:
59.9% (n = 226) were multigravida, 33.4% (n = 126) had no antenatal care visit, 42.2% (n = 159) had term delivery
(Table 1).

Obstetric History
Out of 377: 75.6% (n = 285) gave birth through spontaneous vaginal delivery. About 6.1% (n = 23) had Macrosomia.
And 27.9% (n = 105) of mothers developed complications during childbirth. The majority of neonates 68.2% (n = 257)
were 2500gram-4000gram in the birth weight range (Table 2).

Mode of Delivery
About 24.4% (n = 92) of the mothers gave birth through non-spontaneous vaginal delivery.

Factors Associated with Non-Spontaneous Vaginal Delivery
In bivariate analysis, parity, known diabetic history, complication during pregnancy, previous neonate weight,
current neonate weight and neonatal sex were identified candidates for multivariate analysis. But in multivariable
logistic regression analysis: occupation, parity, complication during pregnancy, neonate sex and neonate weighing
were independently and significantly associated with non-spontaneous vaginal delivery after adjustment of
confounding variables.

Among socio-demographic variables, maternal occupation was associated with non-spontaneous vaginal deliv-
ery ie those mothers who were housewives by their occupation were 2.8 times more likely to give birth through
non-spontaneous vaginal delivery as compared to teachers by their occupation (AOR = 2.8, 95% CI 1.103–7.261).

In this study, parity was significantly associated with non-spontaneous vaginal delivery; both nulliparous and
primipara were less likely at risk of giving birth through non-spontaneous vaginal delivery as compared to grand
multipara ((AOR = 0.10, 95% of CI 0.022–0.468), (AOR = 0.17 95% CI 0.041–0.671)) respectively.

Those mothers with complications during pregnancy were 3 times more likely to give birth by non-spontaneous
vaginal delivery than mothers without complications during pregnancy (AOR = 3 955 CI 1.40–6.391).

Those mothers whose neonates were non-macrosomic were less likely at risk of giving birth through non-spontaneous
vaginal delivery than mother whose neonates were macrosomic (AOR = 0.044 95% CI 0.012–0.119) (Table 3).

Discussion
In this study, about 24.4% mother gave birth through non-spontaneous vaginal delivery. Of this, 13.6% was by operative
vaginal delivery and 10.6% was by cesarean section. This finding of this study was higher than the studies conducted in
United Kingdom, ranging from 10% to 15%; Puducherry, India (7.7%), and Jimma University (10.3%).6 But, the finding
this study was lower as compared to the study done in Tuzla university clinic, Bosnian16 and Herzegovinian (41.63%)
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Table 1 Socio-Demographic Characteristics of the Mothers Who Give Birth in Wachemo University Specialized Hospital,
2021

Variables Categories Frequency Percent

Age of mother in years <20 78 20.7

20–30 158 41.9

31–40 109 28.9

>40 32 8.5

Education status of mother Cannot read and write 82 21.8

Primary school 108 28.6

Secondary school 95 25.2

Higher education 92 24.4

Occupation of mother Merchant 73 19.4

House wife 74 19.6

Government employee 53 14.1

Farmer 65 17.2

Teacher 57 15.1

Other 55 14.6

Marital status Married 294 78

Single 38 10.1

Widowed 23 6.1

Divorced 22 5.8

Parity Nulliparous 113 30

Primipara 112 29.7

Multipara 114 30.2

Grand multipara 38 10.1

Gravidity Primigravida 113 30

Multigravida 226 59.9

Grand multipara 38 10.1

ANC visit No visit 126 33.4

One visit 45 11.9

Two visit 76 20.2

Three visit 92 24.4

Four and more visits 38 10.1

Recall LNMP Not recall 143 37.9

Recall 234 62.1

(Continued)
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and in St. Joseph’s Hospital Kitovu, Uganda (47.6%).17 The reason behind for this difference might be varying sample
size, study design, time of the study or study population.

Among total of the 377 neonates, 9.8% of neonates’ outcome ended with complication. This finding was lower than
the studies conducted in Felege Hiwot Specialist Hospital, Northwest Ethiopia, where 12.1% of the participants
developed complications and 17.3% of the Jimma University Medical Center. This result, however, was higher than
that of the studies carried out in the United States and England.3,12 The differences might be due to socio-cultural and
study period disparity.

Hypoglycemia (56.7%), perinatal asphyxia (89.1%), clavicular fracture (75.6%) and brachial plexus injury were the
main complications (40.5%). However, this result varies from the studies conducted at the Aminu Kano Teaching
Hospital in Kano, Nigeria.2,10

This study’s finding indicates that those mothers who were housewives by their occupation were 3 times more
likely to give birth through non-spontaneous vaginal delivery as compared to those who were teachers by their
occupation. But, the study conducted in Uganda indicated that housewives were not at risk of giving birth via
caesarian section.17 In this study housewives might have medical problems such as blood loss, infections, organ

Table 1 (Continued).

Variables Categories Frequency Percent

If recall LNMP, GA during the visit for delivery Preterm 22 5.8

Term 159 42.2

Post term 53 14.1

Pre-pregnancy weight Not recall 221 58.6

Recall 156 41.4

If recalled, what was your BMI <18.5 112 71.3

18.5–24.9 44 28.7

25–29.9

>30

Weight gained during pregnancy <12Kg 151 40.1

12–16Kg 167 44.3

>16Kg 59 15.6

Previous baby weight I do not recall 119 31.9

I recall 145 38.5

If she recall weight <2500kg 29 20

2500–4000kg 101 69.7

>4000kg 15 10.3

Known diabetic Yes 37 9.8

No 340 90.2

Current RBS <140 293 77.7

140–200 68 18

>200 16 4.2

Abbreviations: ANC, antenatal care; LNMP, last menstrual period; GA, gestational period; RBS, random blood sugar; BMI, body mass index.
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damage, prolonged labor or abnormal positioning. Or, those mothers who were teachers by their occupation
might have got sufficient information on antenatal care follow up, birth preparedness and preparedness for
complication.

This research shows that mothers with grand multipara were less likely than nulliparous and primipara to give
birth through non-spontaneous vaginal delivery. This result is in line with the Felege Hiwot extensive specialized
hospital research, Northwest Ethiopia shows that the mother of Primipara was around 3.5 times more likely to
give via non-spontaneous vaginal delivery than the mother of multipara. There is strong reasoning that supports
having high chances of giving birth through non-spontaneous vaginal delivery when the mother is nullipara or
primipara than grand multipara because mother has prior experiences of regular birth giving there could be
dilatation of reproductive organs and birth canals, and the possibility of giving birth through non-spontaneous
vaginal delivery would be reduced.

Mothers with pregnancy complications were 3 times more likely to give birth via non-spontaneous vaginal
delivery than mothers without pregnancy complications. It is believed that if a mother is suspected of developing
complications during pregnancy, the risk of non-spontaneous vaginal delivery may be high relative to those
mothers who may not have suspected or reported complications during pregnancy, even though the result and
outcome of the pregnancy cannot be determined before birth, and other studies do not support this finding.

Table 2 Obstetric History and Neonatal Factors in Wachemo University Specialized Hospital, 2021

Mode of delivery SVD 285 75.6

Cesarean section 40 10.6

Operative vaginal delivery 52 13.8

If C/S or instrumental

indication

Macrosomia 23 6.1

Others 46 12.2

Any Complication during
pregnancy

No 272 72.1

Yes 105 27.9

Neonate weight <2500 59 15.6

2500–400 257 68.2

>4000 61 16.2

Neonate sex Male 160 42.4

Female 217 57.6

Neonate outcome No complication 340 90.8

Complication 37 9.8

If yes neonate complication Hypoglycemia 21 56.7

PNA 33 89.1

Clavicular fracture 28 75.6

Brachial plexus injury 15 40.5

Neonate macrosomial status Non-macrosomial 316 83.8

Macrosomial 61 16.2

Abbreviations: SVD, spontaneous vaginal delivery; C/S, caesarian section; PNA, perinatal asphyxia.

Patient Related Outcome Measures 2022:13 https://doi.org/10.2147/PROM.S343866

DovePress
15

Dovepress Tamirat and Abute

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 3 Factors Associated with Non-Spontaneous Vaginal Delivery in Wachemo University Specialized Hospital, South Ethiopia 2021

Variables Categories Mode of Delivery COR (CI) p-values AOR at 95% CI P-value

NSVD n=92 SVD n=285

Age of mother in

years

<20 20 (21.7) 58 (20.4) 0.96 (0.375–2.494) 0.94

20–30 41 (44.6) 117 (41.1) 0.95 (0.396–2.283) 0.91

31–40 23 (25) 86 (30.2) 1.2 (0.495–3.137) 0.64

>40 6 (8.7) 24 (8.4) 1

Education status

of mother

Cannot read

and write

11 (12) 71 (24.9) 1.6 (0.74–3.78) 0.15

Primary

school

30 (32.6) 78 (27.4) 0.67 (0.35–1.30) 0.32

Secondary

school

32 (34.8) 63 (22.1) 0.51 (0.26–0.99) 0.92

Higher

education

19 (20.7) 73 (25.6) 1

Occupation of

mother

Merchant 14 (15.2) 59 (20.7) 3 (1.37–6.68) 0.006 2.3 (0.669–8.292) 0.20

House wife 23 (25) 51 (17.9) 1.59 (0.77–3.29) 0.02 2.8 (1.103–7.261) 0.030**

Government
employee

15 (16.3) 38 (13.3) 1.8 (0.81–4.06) 0.00 1.3 (0.478–3.751) 0.06

Farmer 8 (9.8) 57 (20) 5 (2.05–12.76) 0.06 0.27 (0.065–1.103) 0.07

Teacher 8 (8.7) 48 (16.8) 1 1

Marital status Married 57 (62) 237 (83.2) 1.2 (0.43–3.45) 0.7

Single 15 (16.3) 23 (8.1) 0.45 (0.13–1.48) 0.19

Widowed 15 (16.3) 8 (2.8) 0.15 (0.42–0.58) 0.16

Divorced 5 (5.4) 17 (6) 1

Parity Nulliparous 44 (47.8) 69 (24.2) 0.18 (0.06–0.55) 0.003 0.10 (0.022–0.468) 0.003**

Primipara 38 (41.3) 74 (26) 0.23 (0.079–0.722) 0.011 0.17 (0.041–0.671) 0.012**

Multipara 6 (6.5) 108 (37.9) 1.8 (0.49–6.51) 0.37 0.9 (0.196–4.090) 0.88

Grand
multipara

4 (4.3) 34 (11.9) 1 1

Gravidity Primigravida 44 (47.8) 69 (24.2) 0.2 (0.061–0.55) 0.003

Multigravida 44 (47.8) 182 (63.8) 0.48 (0.16–1.44) 0.194

Grand

multipara

4 (4.3) 34 (11.9) 1

(Continued)

https://doi.org/10.2147/PROM.S343866

DovePress

Patient Related Outcome Measures 2022:1316

Tamirat and Abute Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


The prevalence of macrosomal neonates in this study was 16.2%. This result is higher than Gonder (7.54%),
Hawassa (11.86%), and lower than Mekele’s research (19.1%). The disparity may be due to the difference in the
study period and the difference in socio-culture. Moreover, mothers giving non-macrosomal neonates were less
likely than mothers giving macrosomal neonates to give birth via non-spontaneous vaginal delivery.

Conclusion and Recommendation
In this study, magnitude of non-spontaneous vaginal delivery is higher. Being a housewife and having complications
during pregnancy, being nullipara and primipara and neonates being macrosomic were significantly associated predictors
of non-spontaneous vaginal delivery. Mothers who suffer complications during pregnancy, as well as housewives, should
be monitored closely, and neonatal weight gain should be evaluated early in order to prepare for and manage the potential
risks associated with non-spontaneous vaginal delivery.

Data Sharing Statement
The datasets of this study are available on reasonable request.

Table 3 (Continued).

Variables Categories Mode of Delivery COR (CI) p-values AOR at 95% CI P-value

NSVD n=92 SVD n=285

ANC visit No visit 32 (34.8) 94 (33) 0.8 (0.010–0.60) 0.14

One visit 10 (10.9) 35 (12.3) 0.9 (0.012–0.77) 0.28

Two visit 28 (30.4) 48 (16.8) 0.04 (0.006–0.356) 0.3

Three visit 21 (22.8) 71 (24.9) 0.9 (0.012–0.706) 0.22

≥4 visits 1 (1.1) 37 (13) 1

Pre-pregnancy

BMI

I do not

recall

53 (57.6) 168 (58.9) 1.05 (0.656–1.701) 0.63

I recall 39 (42.4) 117 (41.1) 1

Previous baby

weight

<2500kg 2 (7.1) 27 (23.1) 0.37 (0.214–0.567) 0.48 0.23 (0.209–0.623) 0.20

2500–4000kg 24 (85.7) 77 (65.8) 1.18 (0.629–2.23) 0.33 1.4 (0.614–3.042) 0.44

>4000kg 2 (7.1) 13 (11.1) 1 1

Are you known

diabetic

Yes 89 (96.7) 251 (88.1) 0.25 (0.075–0.830) 0.024 0.61 (0.123–3.023) 0.54

No 3 (3.3) 34 (11.9) 1 1

Any

Complication
during

pregnancy

Yes 44 (47.8) 61 (21.9) 3.3 (2.04–5.53) 0.001 3 (1.40–6.391) 0.004**

No 48 (52.2) 224 (78.6) 1 1

Neonate weight

category

Non-

macrosomial

60 (65.2) 256 (89.8) 0.021 (0.119–0.378) 0.000 0.04 (0.012–0.119) 0.000**

Macrisomial 32 (34.8) 29 (10.2) 1 1

Note: Significantly associated**.
Abbreviations: NSVD, non-spontaneous vaginal delivery; COR, crude odds ratio; AOR, adjusted odds ratio.
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regulations of the university as indicated approval number Ref.WCU/115/2021 and in accordance with the Declaration of
Helsinki. A formal letter was obtained from Wachemo University and submitted to the hospital administrators. After
permission was obtained, informed consent was obtained from all the subjects after clearly explaining the purpose of the
study since there is no need to take a blood sample, body fluid or others, other than verbal responses. They have been told
that we could withdraw from the involvement at any time without any restriction. The confidentiality of participants was
also ensured throughout the research process.
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