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[bookmark: _Toc81228715]ABSTRACT 
Background:   Oligohydramnios has been correlated with increased risk of fetal stillbirth, meconium aspiration syndrome, severe birth asphyxia, low Apgar score scores and congenital abnormalities. It is also associated with maternal morbidity due to increased rates of induction and instrumental or operative deliveries. Negative perinatal and maternal outcome is directly related with the severity of oligohydramnios and the gestational age at the occurrence and other medical pregnancy complication.
Objectives:  To assess maternal and perinatal outcome of induction of labor for severe oligohydramnios at term pregnancy and associated factors among pregnant women admitted from April30, 2021 to July 30, 2021 at SPHMMC and, Addis Ababa Ethiopia
Methodology: A descriptive cross-sectional study was conducted in SPMMC from April 30, 2021 to august 30, 2021. The pregnant mothers admitted in the labor and delivery unit with a diagnosis of severe oligohydramnios at term singleton pregnancy with known gestation will be included in the study. The data were collected using a structured and pretested questionnaire. It will be entered in EPI Info7.0 and analyzed using SPSS 24.0. Logistic regression analysis will be done to assess any factors associated with severe oligohydramnios.
Result : From a total of 129 interviewed mothers, 22 of the cases excluded as 8 of them has either unknown or unreliable GA and 14 of them the information was incomplete. 107 cases were analyzed and, at the same time, their neonates’ cards were reviewed and family asked 7th day outcome of neonate documented. Severe oligo found in 48.5% of the cases. Among predisposing factors of oligohydramnios, Hypertensive disorder of the pregnancy, IUGR, and others obstetrics complications (abruption of placenta, GDM, ITP, SLE and cardiac disease) occurred in 29(27.1%), 28(26.1), 23(21.4%) respectively. AMO in the form of CD and APNO was 5.626 times and 5.2 times higher in mothers who had severe oligohydramnios than non-severe oligohydramnios [AOR=5.626, 95%CI (2.246, 14.093)] & [AOR=5.223, 95%CI (1.517, 17.984)] respectively.
[bookmark: _Toc46479123]Conclusion: There is significantly decreased maternal morbidity in the form of CS in induction of women with severe oligohydramnios but there is slight increased perinatal morbidity. There for, for patient with severe oligohydramnios the decision between vaginal (induction) vs CS should be balanced. PIH, gravidity, IUGR and other obstetrics complications are associated factor for the occurance of oligohydramnios and for maternal and perinatal outcome.
[bookmark: _Toc46479124][bookmark: _Toc8344097]
iv

1. [bookmark: _Toc81228716]INTRODUCTION
Oligohydramnios is defined as AFI less than 5 cm or SDP less than 2 cm(1-6) and severe oligohydramnios is when AFI is less than 2 cm or SDP is less than 1 cm (1, 7).  Severe form oligohydramnios is commonly associated with other comorbidity and medical complications , IUGR and placental insufficiency (8) 
It has been also correlated with an increased risk of adverse perinatal outcomes in the form of increased risk of IUGR, MAS, severe birth asphyxia, low APGAR scores and congenital abnormities (1, 8-13). It is also associated with maternal morbidity in the form of increased rates of induction and instrumental or operative deliveries(10, 14, 15) and this adverse outcomes are directly related with the degree of severity of oligohydramnios(2, 8, 11, 12).
A descriptive cross sectional study was conducted in Gondar University Specialized hospital from June 1, 2015 to June 30, 2017 on maternal and perinatal outcome of severe oligohydramnios at term pregnancy with known gestation and associated factors (7).
Severe form of oligohydramnios was detected in 93 (31.5% (95% CI 26.1-36.9) of all patient with oligohydramnios. This study shows that the rate of C/S is higher, 80.3% (95% CI 75.6- 84.7) among all study participant, whereas the rate of CD among severe oligohydramnios was CS (100%). But there was no difference in adverse perinatal outcome among severe and non-severe oligohydramnios.
Similarly, three study in India and one study in Iran done and they showed that lower rate of C/S (64%, 68%, 66% and 20.2% respectively) but a higher rate of perinatal morbidity as compared to study done in GUH. Possible justification for lower rate of CS and higher rate of perinatal morbidity in this study might be because induction of labor was employed for severe oligohydramnios as compared to study of GUH.
The decision in the management of patient with  oligohydramnios consider termination of pregnancy with induction increase the risk of maternal morbidity but conservative management of oligohydramnios at term puts higher adverse perinatal outcome(16, 17). But given the potential high adverse outcome, in patient with oligohydramnios delivery with IOL is indicated in the presence of non-reassuring fetal testing or if it reaches GA of 37 to 38wks (uptodate). ACOG committee also suggested delivery as early as 36 to 37 wks. in patient with oligohydramnios (9, 14, 18, 19). But, Because of its lack of evidence locally and globally on outcome of IOL for severely diminished AFV at term, the decision for vaginal delivery (IOL) versus direct CS is still a controversial issue.
The non-availability of continues fetal monitoring and the fear of oligohydramnios fetus to tolerate induction of labor push most of institution in Addis Ababa and in the country at large to do direct CS. (7). 
Therefore, this study aimed to assess the maternal and perinatal outcomes of induction for severe oligohydramnios at term pregnancy and associated factor.
[bookmark: _Toc46479132] 


2. [bookmark: _Toc81228717]METHODOLOGY
2.1 [bookmark: _Toc13285189][bookmark: _Toc46479133][bookmark: _Toc81228718]Study Area and Period
This study conducted at SPHMMC and its affiliate hospital (MINILIK II) found in Addis Ababa, Ethiopia, during the study period starting from Aprile30, 2021 to July 30, 2021.
2.2 [bookmark: _Toc81228719]Description of the study area 
SPHMMC is tertiary teaching referral hospitals located in Addis Ababa, Ethiopia and provides the highest maternity service of the country. NST and continuous fetal monitoring (CTG) available for high risk mothers. The hospital handles complicated obstetric cases and provide different service including induction of labor for severe oligohydramnios. Normal or less complicated pregnant mothers referred to other hospital and health centers for birth. Generally, it gives nearly more than 10,000 antenatal care services and around 9000 deliveries per year. 
2.3 [bookmark: _Toc13285191][bookmark: _Toc46479135][bookmark: _Toc81228720]Study Design 
 Cross sectional analytical study was used 
2.4 [bookmark: _Toc13285192][bookmark: _Toc46479137][bookmark: _Toc81228721]Source Population
[bookmark: _Toc327054309][bookmark: _Toc13285193][bookmark: _Toc46479138]All pregnant women who are admitted for IOL at SPHMMC and its affiliate hospitals
2.5 [bookmark: _Toc81228722]Study Population
Includes all pregnant women who are admitted for induction of labor with the diagnosis of oligohydramnios at SPHMMC and its affiliates during study period and fulfills inclusion criteria 
2.6 [bookmark: _Toc13285194][bookmark: _Toc46479139][bookmark: _Toc81228723][bookmark: _Toc46479140]Inclusion and Exclusion criteria
2.6.1 [bookmark: _Toc81228724]Inclusion criteria
· All pregnant women diagnosed with oligohydramnios and admitted to LW for induction at term pregnancy SPHMMC and its affiliate hospitals.
· With a GA of >= 37wks, estimated by one of the following methods.
· [bookmark: _Toc46479141]Reliable LNMP or ultrasound of less than 24 weeks, EFW of > 2.5kg, Femoral length > 7.2cm


2.6.2 [bookmark: _Toc81228725]Exclusion criteria
· Lethal congenital anomaly
· PROM 
· [bookmark: _Toc13285195][bookmark: _Toc46479142]Unknown GA
2.7 [bookmark: _Toc81228726]Sample Size Determination
[bookmark: _Toc13285196][bookmark: _Toc46479143]All pregnant mothers who fulfill the criteria admitted to LW for IOL for oligohydramnios at term with in the study period.
2.8 [bookmark: _Toc81228727]Sampling Technique
All patient fluffing criteria with in the study period is involved
2.9 [bookmark: _Toc13285197][bookmark: _Toc46479144][bookmark: _Toc81228728]Study Instrument
A well-structured questionnaire in English containing two pages supplemented with chart review will be used to collect the data.
2.10 [bookmark: _Toc13285198][bookmark: _Toc46479145][bookmark: _Toc81228729]Study Variables
2.10.1 [bookmark: _Toc81228730]Demographic characteristics                                
· Age.
· Place of residence.
· Level of education.
· Occupation.
· Marital status
2.10.2 [bookmark: _Toc81228731]Obstetrics Characteristics
· Gravidity
· Parity
· Abortion
· ANC booking status
· Gestational age
· Bishop score
· Onset of labor
· Corticosteroid administration
· Obstetrics and medical complications 

2.10.3 [bookmark: _Toc81228732]Outcomes variable 
· Composite adverse perinatal outcomes 
· Mode of delivery 
2.11 [bookmark: _Toc13285201][bookmark: _Toc46479146][bookmark: _Toc81228733]Operational Definition
· Oligohydramnios defined AFI < 5 or SDP of < 2cm diagnosed by OBGYN resident or consultant Severe oligohydramnios - defined as AFV of < 2cm or largest SDP of < 1cm diagnosed by OBGYN resident or consultant
· Adverse perinatal outcome –if one of the following is fulfilled
· Low 5th APGAR score 
· NICU admission 
· 7th day outcome 
· Neonatal death 
· Intrapartum fetal death 
· Adverse maternal out 
· Operative vaginal delivery 
· Operative abdominal delivery 
2.12 [bookmark: _Toc327054315][bookmark: _Toc13285202][bookmark: _Toc46479147][bookmark: _Toc81228734]Data Collecting Method
[bookmark: _Toc327054316][bookmark: _Toc13285204][bookmark: _Toc46479149]A well-structured and pretested questionnaire was used and data was collected by interviewing the client and patient chart review. The data collection begins from admission time and continues till the patient gives birth. Active neonates by their mother's side followed for six hours in LW. Those neonates are transferred to NICU followed by data collectors for 24hr and the outcome will be documented. 7th day outcome collected with family phone call and documented. The data collectors are trained BSC midwives and nurses working in the delivery units of the respective institutions. The data will be collected from April 30-july 31, 2021 GC.


2.13 [bookmark: _Toc81228735]Data Analysis & Interpretations 
After the data is cleaned and checked for completeness, it is entered into Epi-data and exported to the statistical package for social science (SPSS) version 24 Windows for analysis. Descriptive statistics like frequency tables and graphs were used for data presentation. The Chi-square test of association was done to find out the association between socio-demographic and obstetrical characteristics associated with the severity of oligohydramnios. The Bivariate analysis was done primarily to check which independent variables have an association with the outcome variables (adverse maternal and perinatal outcomes (AMO & ADPNO). Then variables that had a p-value less than or equal to 0.25 were selected for a multivariate logistic regression model.
[bookmark: _Toc507645841][bookmark: _Toc507646386][bookmark: _Toc507796081]Adjusted odds ratios (AOR) with 95% CI will be estimated to assess the strength of associations. Statistical significance will be declared at a p-value < 0.05. Finally, the results of the study will be presented with text, graph and table. 


3. [bookmark: _Toc81228736]Ethical Consideration
[bookmark: _Toc13285205][bookmark: _Toc46479150]An official letter of cooperation was taken to the medical director of the hospital and respective departments where the study was undertaken.
4. [bookmark: _Toc81228737]Result Dissemination Plan
[bookmark: _Toc51067616]The final result of this paper will be submitted to SPHMMC's department of obstetrics and gynecology and the public health department. There will be a presentation of the research outputs to the college community and other concerned stakeholders. A manuscript will also be prepared and sent for publication to reliable journals.


5. [bookmark: _Toc81228738]RESULT
5.1 [bookmark: _Toc81228739]Socio-demographic Characteristics of Study participants
Among a total of 129 interviewed mothers, 22 of the cases excluded as 8 of them has either unknown or unreliable GA and 14 of them the information was incomplete. 107 cases were analyzed and, at the same time, their neonates’ cards were reviewed and family asked 7th day outcome of neonate documented. The overall mothers’ age was a mean of 27.94 years and a standard deviation of 4.889 years. Regarding the ethnicity of study participants, more than 1/4th, 33 (30.8%) of mothers were from the Oromo ethnic group. Out of total respondents, forty-nine (45.8%) of mothers were Muslim in religion and 32 (29.9%) of them followed Orthodox. Most 105 (98.1%) of mothers were married (table1)
[bookmark: _Toc81228508]Table 5.1: Sociodemographic Characteristics Of Study Participants
	Variables
	Categories
	Frequency
	Percent

	Age 
	Mean ± SD
	27.94 ± 4.889

	Ethnicity
	Oromo
	33
	30.8

	
	Amhara
	16
	15.0

	
	Tigre
	16
	15.0

	
	Gurage
	20
	18.7

	
	Others
	22
	20.6

	Religion
	Orthodox
	32
	29.9

	
	Muslim
	49
	45.8

	
	Protestant
	20
	18.7

	
	Others
	6
	5.6

	Level of education
	Illiterate
	3
	2.8

	
	Elementary
	19
	17.8

	
	High School
	59
	55.1

	
	College/University
	26
	24.3

	occupation
	Housewife
	36
	33.6

	
	Farmer
	8
	7.5

	
	Government Employee
	29
	27.1

	
	Merchant
	19
	17.8

	
	Other
	15
	14.0

	Marital status
	Not Married
	2
	1.9

	
	Married
	105
	98.1

	Place of residence
	Rural
	15
	14.0

	
	Urban
	92
	86.0





5.2 [bookmark: _Toc81228740] Obstetrics Related Characteristics of Mothers
Regarding obstetrics related characteristics of study participants, about 40 (37.4%) of the mothers were primi gravida and 45 (42.1%) of them were multigravida and 20 (20.6%) were grand multigravida. In terms of severity, severe oligohydramnios was present in 49 (45.8%) of the study participants. In terms of severity, severe oligohydramnios was present in 49 (45.8%) of the study participants. Other obstetric and medical problems was present in 55 patients. of this HTN disorder accounted for 29.4% of the total. (Table 2). see table on Patient characteristic in terms of history of stillbirths, previous abortions, GA
[bookmark: _Toc81228509]Table 5. 2: Obstetrics related characteristics of study participants
	Variable
	Category
	Frequency
	Percent

	Gravidity
	Prim gravida
	40
	37.4

	
	Multigravida
	45
	42.1

	
	Grand multipara
	22
	20.6

	Parity
	< 1
	48
	44.9.0

	
	>=1
	59
	55.1

	Number of stillbirths
	<1 
	94
	87.9

	
	>=1
	13
	12.1

	END
	<1
	103
	96.3

	
	>=1
	4
	3.7

	Number of abortion
	<1
	82
	76.63

	
	>=1
	      25
	23.6

	Gestational Age group
	Early Term
	36
	33.6

	
	Full Term
	31
	28.0

	
	Late Term
	40
	37.4

	
	
	
	

	ANC follow up
	No Visit
	4
	3.7

	
	One Visit
	9
	8.4

	
	Two Visits
	17
	15.9

	
	Three Visits
	56
	52.3

	
	Four or more Visits
	21
	19.6

	
	
	
	

	Severity of oligohydramnios
	Severe AFI </=2 Or SDP <1cm
	49
	45.8

	
	Non Severe (AFI 2- 5cm Or SDP 1-2cm)
	58
	54.2

	Other medical and obstetrics complications
	Yes
	52
	48.6

	
	No
	55
	51.4

	If yes how many
	Single
	41
	78.8

	
	Double
	10
	19.2

	
	More than 2
	1
	1.9

	hypertensive disorders of pregnancy
	Yes
	29
	27.1

	
	No
	78
	72.9


[image: ]
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[bookmark: _Toc81228514]Figure 5.1 severty of oligohydrominos with hypertension
[image: ]









[bookmark: _Toc81228515]Figure 5.2 Mode of delivery



5.3 [bookmark: _Toc81228741]Association of socio-demographics and obstetrics characteristics of mothers with Severity of oligohydramnios
Chi-square statistics were used to examine the association of socio-demographics and obstetrics characteristics of mothers with Severity of oligohydramnios. And there was significant association between some variables and severity of oligohydramnios. At 5% significant level there was significant association between Hypertension and severity of oligohydramnios among the participants ( ). Others variables like GA, The presence of other obstetrics complication , IUGR also found to have significant association with severity of oligohydramnios ,  and  respectively. Similarly, Antenatal UA Doppler study, gravidity, UA Doppler study had highly significant association with Severity of oligohydramnios (Table.)
[bookmark: _Toc81228510][bookmark: _Toc81228742]Table 5.3: Association of socio-demographics and obstetrics characteristics of mothers with Severity of oligohydramnios
	Variables 
	Categories
	Severity of oligohydramnios
	
	DF
	P-value

	
	
	Severe 
	Non Severe 
	
	
	

	Gravidity
	Prim gravida
	26(65.0)
	14(35.0)
	11.268
	2
	0.004

	
	Multigravida
	18(40.0)
	27(60.0)
	
	
	

	
	Grand multipara
	5(22.7)
	17(77.3)
	
	
	

	Gestational Age group
	Early Term
	29(80.6)
	7(19.4)
	28.69
	3
	0.000

	
	Full Term
	9(30.0)
	21(70.0)
	
	
	

	
	Late Term
	10(25.0)
	30(75.0)
	
	
	

	
	Post Term
	1(100.0)
	0(0.0)
	
	
	

	Presence of IUGR
	Yes
	21(75.0)
	7(25.0)
	13.031
	1
	0.000

	
	No
	28(35.4)
	51(64.6)
	
	
	

	Antenatal UA Doppler study
	Normal
	13(81.3)
	3(18.8)
	16.796
	3
	0.001

	
	Affected Doppler
	8(72.7)
	3(27.3)
	
	
	

	
	AEDF
	1(100.0)
	0(0.0)
	
	
	

	
	Not Done
	27(34.2)
	52(65.8)
	
	
	

	Other medical and obstetrics complications
	Yes
	36(69.2)
	16(30.8)
	22.385
	1
	0.000

	
	No
	13(23.6)
	42(76.4)
	
	
	

	hypertensive disorders of pregnancy
	Yes
	22(75.9)
	7(24.1)
	14.489
	1
	0.000

	
	No
	27(34.6)
	51(65.4)
	
	
	



5.4 [bookmark: _Toc81228743]Adverse Perinatal Outcome Characteristics
The overall rate of adverse perinatal outcome (ADPNO) among the participants in this study was 20.56%. Those with a 5th min APGAR score of <7 was 21 (19.6%). Newborns who needed NICU admission were 16 (15.0%). Of those newborns admitted to NICU, 14 (13.1%) of newborns were alive on the 7th day and 1 (0.9) newborn died. 92 (86.0%) of newborns were alive at home (Table). 
[bookmark: _Toc81228511]Table 5.4: Adverse Perinatal outcome characteristics of newborns
	[bookmark: _Toc13285210]Variable
	Category
	Frequency
	Percent

	5th min APGAR
	<7
	21
	19.6

	
	>=7
	86
	80.4

	Need for NICU admission
	Yes
	16
	15.0

	
	No
	91
	85.0

	7th day outcome
	Alive home
	92
	86.0

	
	Alive in hospital
	14
	13.1

	
	Death
	1
	0.9


[image: ]
[bookmark: _Toc81228516]Figure 5. 3 Adverse perinatal outcome of the study participant
5.5 [bookmark: _Toc81228744]Factors Associated With Adverse Perinatal Outcome (APNO)
In this study, the association of sociodemographic and obstetrics related characteristics of mothers, with APNO were investigated at both bivariate and multivariable logistic regression levels. 
Bivariate analysis was carried out to correlate outcomes with independent variables. At first, each variable was separately entered into a binary logistic regression model; then variables that had a p-value less than or equal to 0.25 were selected for a multivariate logistic regression model. 
This finding revealed that Age, Ethnicity, Level of education, Gravidity, Parity category, Gestational Age, ANC follow up, Severity of oligohydramnios, Presence of IUGR, Antenatal UA Doppler study, Other medical and obstetrics complications, hypertensive disorders of pregnancy and mode of delivery and birthweight were selected for multivariable analysis.
In the final model of multivariable logistic regression, Elementary level of education, Gravidity: Prim gravida and Multigravida, Gestational age group of full term and severity of oligohydramnios were significantly associated with APNO at P –value less than 0.05. 
Mothers with elementary level of education had 95.2% less likely to develop APNO as compared to mothers who had College/University educational level [AOR=0.048, 95%CI (0.004, 0.641)]. Regarding the gravidity, multigravida mothers were 89.3% less likely to face APNO in relative to prim gravida [AOR=0.107, 95%CI (0.014, 0.842)]. Full term pregnancy had 99.94% less likely to developed APNO as compared to early term [AOR=0.059, 95%CI (0.00, 0.515)].
Mothers who had severe form of oligohydramnios were 5.223 times more likely to experience APNO than those with non-severe oligohydramnios [AOR=5.223, 95%CI (1.517, 17.984)]. Mothers who had other medical and obstetrics complications were 99.973% less likely to develop adverse perinatal outcome compared to mothers who had no medical and obstetrics complications [AOR=0.027, 95%CI (0.004, 0.213)]. Mothers who had HTN disorders of pregnancy were 36.036 more likely to develop APNO than mothers who had no hypertensive disorders [AOR=36.036, 95%CI (2.424, 535.655)]. Mothers who had delivered through instrumental mode of delivery were 167.984 times more likely to develop APNO compared to mothers who had delivered through vaginal mode of delivery [AOR=167.984, 95%CI (5.487, 5142.792)]. birthweight of <2500gm were 3.448 times more likely to face AOPNO than those who gave 2500 - 4000gm birthweight [AOR=3.448, 95%CI (1.151, 10.331)] (Table).


[bookmark: _Toc81228512]Table5. 5: Factors associated with adverse perinatal outcome (APNO)
	Variables
	Category
	APON.cat
	COR
	95% C.I.for COR
	AOR
	95% C.I.for AOR)
	P-value

	
	
	No
	Yes
	
	Lower
	Upper
	
	Lower
	Upper
	

	Age
	Mean ± SD
	27.94 ± 4.889
	.896
	.808
	.992
	.867
	.750
	1.003
	.055

	Ethnicity
	Oromo
	23(69.7)
	10(30.3)
	Reference
	 

	
	Amhara
	15(93.8)
	1(6.3)
	.153
	.018
	1.324
	.065
	.005
	1.836
	.636

	
	Tigre
	12(75.0)
	4(25.0)
	.767
	.198
	2.967
	.502
	.089
	2.843
	.436

	
	Gurage
	16(80.0)
	4(20.0)
	.575
	.153
	2.160
	.418
	.080
	2.184
	.301

	
	Others
	19(86.4)
	3(13.6)
	.363
	.087
	1.512
	.226
	.034
	1.509
	.125

	Level of education
	Illiterate
	2(66.7)
	1(33.3)
	1.125
	.089
	14.276
	.203
	.004
	9.933
	.422

	
	Elementary
	17(89.5)
	2(10.5)
	.265
	.049
	1.428
	.048
	.004
	.641
	.022

	
	High School
	48(81.4)
	11(18.6)
	.516
	.179
	1.488
	.281
	.049
	1.608
	.154

	
	College/University
	18(69.2)
	8(30.8)
	Reference

	Gravidity
	Prim gravida
	23(57.5)
	17(42.5)
	Reference

	
	Multigravida
	41(91.1)
	4(8.9)
	.132
	.040
	.440
	.107
	.014
	.842
	.034

	
	Grand multipara
	21(95.5)
	1(4.5)
	.064
	.008
	.527
	.008
	.000
	.647
	.031

	Parity category
	<1
	70(76.9)
	21(23.1)
	Reference

	
	>=1
	15(93.8)
	1(6.3)
	.222
	.028
	1.783
	.373
	.028
	5.058
	.459

	Gestational Age group
	Early Term
	18(50.0)
	18(50.0)
	Reference

	
	Full Term
	27(90.0)
	3(10.0)
	.111
	.029
	.433
	.059
	.007
	.515
	.011

	
	Late Term
	40(100.0)
	0(0.0)
	.000
	0.000
	 
	.000
	0.000
	 
	.997

	
	Post Term
	0(0.0)
	1(100.0)
	1615474864.318
	0.000
	 
	825685146.287
	0.000
	 
	1.000

	ANC follow up
	No Visit
	1(25.0)
	3(7.0)
	12.750
	1.034
	157.144
	24.794
	.476
	1291.989
	.111

	
	One Visit
	8(88.9)
	1(11.1)
	.531
	.051
	5.553
	.400
	.011
	14.927
	.620

	
	Two Visits
	14(82.4)
	3(17.6)
	.911
	.174
	4.769
	3.041
	.404
	22.886
	.280

	
	Three Visits
	45(80.4)
	11(19.6)
	1.039
	.291
	3.711
	1.038
	.245
	4.403
	.960

	
	Four or more Visits
	17(81.0)
	4(19.0)
	Reference

	Severity of
 oligohydramnios
	Severe 
	31(63.3)
	18(36.7)
	7.839
	2.433
	25.256
	5.223
	1.517
	17.984
	.009

	
	Non Severe 
	54(93.1)
	4(6.9)
	Reference

	Presence of IUGR
	Yes
	18(64.3)
	10(35.7)
	3.102
	1.156
	8.326
	2.953
	.251
	34.763
	.389

	
	No
	67(84.8)
	12(15.2)
	Reference

	Antenatal UA Doppler study
	Normal
	10(62.5)
	6(37.5)
	3.350
	1.025
	10.946
	1.112
	.078
	15.777
	.937

	
	Affected Doppler
	7(63.6)
	4(36.4)
	3.190
	.808
	12.600
	1.948
	.095
	40.078
	.666

	
	AEDF
	1(100.0)
	0(0.0)
	.000
	0.000
	 
	.000
	0.000
	 
	1.000

	
	Not Done
	67(84.8)
	12(15.2)
	Reference

	Other medical and obstetrics complications
	Yes
	31(59.6)
	21(40.4)
	36.581
	4.690
	285.330
	.027
	.004
	.213
	.001

	
	No
	54(98.2)
	1(1.8)
	Reference

	hypertensive disorders of pregnancy
	Yes
	14(48.3)
	15(51.7)
	10.867
	3.748
	31.512
	36.036
	2.424
	535.655
	.009

	
	No
	71(91.0)
	7(9.0)
	Reference

	mode of delivery
	Vaginal
	66(95.7)
	3(4.3)
	Reference

	
	Instrumental
	6(46.2)
	7(53.8)
	.049
	.012
	.199
	167.984
	5.487
	5142.792
	.003

	
	Cesarean Section
	13(52.0)
	12(48.0)
	1.264
	.330
	4.843
	2.774
	.299
	25.745
	.369

	birthweight
	<2500gm
	14(53.8)
	12(46.2)
	6.086
	2.203
	16.814
	3.448
	1.151
	10.331
	.027

	
	2500 - 4000gm
	71(87.7)
	10(12.3)
	Reference
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5.6 [bookmark: _Toc81228745]Factors Associated With Adverse Maternal Outcome (AMO)
Using binary logistic regression, a few variables such as: age, Amhara ethnic group, Muslim religion, high school level of education, occupation: farmer, merchant, and others), gravidity, parity, gestational age: full term and late term, one visit to ANC, severity of oligohydramnios, Antenatal UA Doppler study, other medical and obstetrical complications, and hypertensive disorders of pregnancy predictors were selected for multivariable analysis with p-value less than 0.25.
As shown in table, in final multivariable logistic regression analysis; age, high school level of education, gravidity, gestational age group: full term and late term, severity of oligohydramnios, and other medical and obstetrical complications were associated with AMO.
Mothers at high school level of education were 91.8% less likely to develop an adverse mother’s outcome than mothers who had followed college/university [AOR=.082, 95%CI (0.276, 0.928)]. Concerning gravidity, multigravida mothers were 66.3% less likely to have adverse mothers’ outcome prim gravida [AOR=0.337, 95%CI (0.125, 0.912)].  full term pregnancy 67.7% less likely to have AMO compared to early term group. 
Regarding with the degree of severe oligo with maternal outcome those who had severe oligohydramnios were 5.626 times more likely to develop AMO than those with non-severe oligohydramnios [AOR=5.626, 95%CI (2.246, 14.093)]. The presence medical and obstetrics complications in this study is associated with an increased AMO by 2.6times than those mother with no medical and obstetrics complications [AOR=2.614, 95%CI (1.017,6.720)] (Table)
[bookmark: _Toc81228513][bookmark: _Toc81228746]Table 5.6: Factors associated with adverse maternal outcome (AMO)

	Variables
	Category
	Adverse Maternal Outcome
	COR
	95% C.I.for COR
	AOR
	95% C.I.for AOR
	P-value

	
	
	No, N(%)
	Yes, N(%)
	
	Lower
	Upper
	
	Lower
	Upper
	

	Age
	Mean ± SD
	27.94 ± 4.889
	.870
	.793
	.955
	.863
	.781
	.953
	.004

	Ethnicity
	Oromo
	19(59.4)
	13(40.6)
	Reference
	 
	 
	 
	 

	
	Amhara
	13(81.3)
	3(18.8)
	.337
	.080
	1.424
	.376
	.036
	3.949
	.415

	
	Tigre
	12(75.0)
	4(25.0)
	.487
	.128
	1.848
	.754
	.108
	5.254
	.775

	
	Gurage
	11(55.0)
	9(45.0)
	1.196
	.387
	3.697
	2.401
	.467
	12.355
	.295

	
	Others
	13(59.1)
	9(40.9)
	1.012
	.335
	3.054
	2.597
	.491
	13.737
	.262

	Religion
	Orthodox
	23(71.9)
	9(28.1)
	Reference

	
	Muslim
	28(57.1)
	21(42.9)
	1.917
	.737
	4.986
	4.489
	.997
	20.214
	.050

	
	Protestant
	13(65.0)
	7(35.0)
	1.376
	.415
	4.565
	.731
	.122
	4.365
	.731

	
	Others
	5(83.3)
	1(16.7)
	.511
	.052
	5.003
	1.246
	.078
	19.998
	.877

	Level of education
	Illiterate
	2(66.7)
	1(33.3)
	.583
	.047
	7.259
	1.051
	.050
	22.071
	.975

	
	Elementary
	11(57.9)
	8(42.1)
	.848
	.257
	2.798
	.522
	.128
	2.132
	.366

	
	High School
	42(71.2)
	17(28.8)
	.472
	.182
	1.227
	.276
	.082
	.928
	.038

	
	College/University
	14(53.8)
	12(46.2)
	Reference

	occupation
	Housewife
	24(66.7)
	12(33.3)
	Reference

	
	Farmer
	5(62.5)
	3(37.5)
	.333
	.096
	1.156
	.956
	.022
	41.395
	.981

	
	Government Employee
	21(72.4)
	8(27.6)
	.400
	.068
	2.337
	1.346
	.209
	8.658
	.754

	
	Merchant
	13(68.4)
	6(31.6)
	.254
	.068
	.946
	2.315
	.267
	20.085
	.446

	
	Other
	6(40.0)
	9(60.0)
	.308
	.075
	1.267
	2.557
	.406
	16.109
	.317

	Gravidity
	Prim gravida
	17(42.5)
	23(57.5)
	Reference

	
	Multigravida
	33(73.3)
	12(26.7)
	.269
	.108
	.668
	.337
	.125
	.912
	.032

	
	Grand multipara
	19(86.4)
	3(13.6)
	.117
	.030
	.459
	.106
	.025
	.447
	.002

	Parity
	<=2
	55(60.4)
	36(39.)
	Reference

	
	>=3
	14(87.5)
	2(12.5)
	.218
	.047
	1.018
	1.293
	.092
	18.234
	.849

	Gestational Age group
	Early Term
	15(41.7)
	21(58.3)
	Reference

	
	Full Term
	21(70.0)
	9(30.0)
	.306
	.110
	.852
	.323
	.106
	.986
	.047

	
	Late Term
	33(82.5)
	7(17.5)
	.152
	.053
	.433
	.154
	.049
	.482
	.001

	
	Post Term
	0(0.0)
	1(100.0)
	1153910617.541
	0.000
	 
	1532390604.649
	0.000
	 
	1.000

	ANC follow up
	No Visit
	1(25.0)
	3(75.0)
	3.300
	.294
	37.103
	.414
	.014
	12.612
	.613

	
	One Visit
	7(77.8)
	2(22.2)
	.314
	.052
	1.882
	.112
	.007
	1.921
	.131

	
	Two Visits
	14(82.4)
	3(17.6)
	.236
	.052
	1.070
	.103
	.008
	1.416
	.089

	
	Three Visits
	36(64.3)
	20(35.7)
	.611
	.221
	1.688
	.210
	.038
	1.149
	.072

	
	Four or more Visits
	11(52.4)
	10(47.6)
	Reference

	Severity of oligohydramnios
	Severe AFI </=2 Or SDP <1cm
	22(44.9)
	27(55.1)
	5.244
	2.208
	12.451
	5.626
	2.246
	14.093
	.000

	
	Non Severe (AFI 2- 5cm Or SDP 1-2cm)
	47(81.0)
	11(19.0)
	Reference

	Antenatal UA Doppler study
	Normal
	9(56.3)
	7(43.8)
	1.680
	.562
	5.025
	.242
	.033
	1.774
	.163

	
	Affected Doppler
	5(45.5)
	6(54.5)
	2.592
	.722
	9.304
	1.306
	.090
	19.045
	.845

	
	AEDF
	1(100.0)
	0(0.0)
	.000
	0.000
	 
	.000
	0.000
	 
	1.000

	
	Not Done
	54(68.4)
	25(31.6)
	Reference
	 
	 
	 
	 

	Other medical and obstetrics complications
	Yes
	25(48.1)
	27(51.9)
	4.320
	1.836
	10.166
	2.614
	1.017
	6.720
	.046

	
	No
	44(80.0)
	11(20.0)
	Reference
	 
	 
	 
	 

	hypertensive disorders of pregnancy
	Yes
	13(44.8)
	16(55.2)
	3.133
	1.296
	7.572
	1.988
	.235
	16.813
	.528

	
	No
	56(71.8)
	22(28.2)
	Reference
	 
	 
	 
	 




6. [bookmark: _Toc81228747]DISCUSSION
The severity of oligohydramnios at term pregnancy in this study was higher in PG patients than in MG patients, which occurred in 65% of PG mothers and 18% of MG mothers (X2 =11.268, df =2, p=0.004). This result is similar to two studies in India and one study in ETH, GUH. The possible explanation for these findings is that pregnancy induced comorbidities like hypertensive disorder of pregnancy are more common in PG than in MG. (7)
Concerning the possible medical and obstetrical problems, among the study participants with oligohydramnios at term pregnancy, 55 (48.5%) of the cases had no predisposing factor (idiopathic). This finding is lower than another study done in ETH, GUH on term pregnancy which showed that 87.8% of the cases of oligohydramnios were idiopathic. but similar to another study done in India in the 3rd triminister pregnancy which states that 52% of the cases.(20)
Among the predisposing factors of oligohydramnios, hypertensive disorder of pregnancy, IUGR, and other obstetric complications (abruption of placenta, GDM, ITP, SLE, and cardiac disease) occurred in 29 (27.1%), 28 (26.1), and 23 (21.4%) respectively. The results of this study are higher than the study done in Ethiopia, GUH, which showed that HTN (8.4%), IUGR (3.3%) but comparable with the study in Israel, which showed that HTN (22.1%), AP (4.2%), IUGR (24.5%) IUGR (24.5%). (7, 20)
The association of other additional obstetric complications with the degree of oligohydramnios was significant. The presence of HTN disorder of pregnancy and IUGR had a significant association with severity (X2=14.489, df =1, p= 0.000) and (X2=13.031, df=1, p=0.000) respectively.
IOL for severe oligohydramnios in this study led to a significant decrement in adverse maternal outcome in the form of CS (25.4%) as compared to GUH 100%. BUT it associated with a slight increase in increased APNO (20.6%) as compared to GUH, which is 12.4%. The possible justification could be due to the different setting and protocol in which induction of labor was performed in our study, whereas CD was done for the mere presence of severe oligohydramnios in the GUH study setting. And this can be reduced by employing induction and using continuous  monitoring. (7)
According to this study the chance of AMO and APNO increased by 5.6 and 5.2times in those mothers with additional obstetrics complication. [AOR=5.626, 95%CI (2.246, 14.093)] and  [AOR=2.614, 95%CI (1.017,6.720)] which is similar with the previous finding(9, 12, 20)
According to this study perinatal morbidity occurred among the study participant were 20.6% which is higher than the study done at GUH which states the perinatal morbidity of 12.8%. (7, 12, 13)
in this study, the association of PNM and degree of severity found to have 5.223 times increased risk in severe than non-severe oligohydramnios. [AOR=5.223, 95%CI (1.517, 17.984)].  This study finding is different with GUH study result which states that no association between maternal and perinatal outcome with severity of oligohydramnios. And the justification could be due to different protocol of management of severe oligohydramnios in GUH, where CD done for mere presence of severe oligohydramnios.


7. [bookmark: _Toc81228748]Conclusion 
There is significantly decreased maternal morbidity in the form of CS in induction of women with severe oligohydramnios but there is slight increased perinatal morbidity. There for, for patient with severe oligohydramnios the decision between vaginal (induction) vs CS should be balanced. PIH, gravidity, IUGR and other obstetrics complications are associated factor for the occurrence of oligohydramnios and for maternal and perinatal outcome. 
8. [bookmark: _Toc81228749]Recommendation
As compared to the privies study in GUH, in this study, IOL for severe oligohydramnios shows a significant decrement in maternal morbidity with a slight increment in adverse perinatal outcome. This adverse perinatal outcome is associated with maternal complications of pregnancy like HTN disorder, IUGR, gravidity, GA and mode of delivery. So, the decision of mode delivery should be balanced considering other risks.
[bookmark: _Toc46479156]
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