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ABSTRACT: 

Background: Maternal mortality is one of the indicators in the 

millennium development goal that is raising concern in achieving the set 

target of reducing the rate by three-fourth by 2015. Women who die due 

to pregnancy-related causes are in the prime of their lives and are 

responsible for the health and well-being of their families.  

Objective: To assess patterns of maternal mortality and associated 

factors: at public hospitals in Tigray region, Ethiopia, 2010-2012. 

Methods: A hospital based case control study was done from May 2012 

to December 2012 at public hospitals found in Tigray regional state. 

Cases were mothes who died in hospital between July, 2010 to June, 

2012 and controls were mothers who gave birth in the same hospital 

during same period. Simple random sampling method was used to select 

the case and controls. A ratio of four controls to one case was considered 

to assure sufficient sample size. Data were entered, cleared and analyzed 

using SPSS window 16. Bivariate analysis was used to determine an 

association between categorical variables and multiple logistic 

regressions was used to identify factors association with maternal deaths.  

Result: A total of 62 case and 248 controls were included in the study. 

The mean age of the study subjects were 28.1 (range18-46) years of 

cases and 26.8(rane17-42) years of controls respectively. Multivariate 

logistic regression revealed that  Midwives  were  89% times low  risk  

for  maternal mortality than Other  Skill birth attendants  [AOR=0.11; 

95% CI(0.03-0.42)]. Similarly those who received antenatal care 

[AOR=0.26; 95% CI(0.12-0.57)] and women with length of labor less 

than 24 hours [AOR=0.27,95%CI(0.07-0.89)] were less likely to die. 

Conclusion and recommendation: The finding of this study showed 

that maternal death was significantly associated with, antenatal care, 

Birth attended and prolonged labor. Therefore this finding suggests that 

women awareness on importance of ante natal care should be raised, 

consideration should be given on  masters of emergency obstetric 

training and length of labor should be minimize by medical 

interventions. 
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Background: Maternal mortality is an indicator of 

the quality of obstetric care in a community directly 

reflecting the utilization of health care service 

available. It differs from place to place, country to 

country and institute to institute reflecting the type of 

care provided and health Status of the region 
1
. 

In general, the health of mothers and children is 

central to global and national concerns, and 

improvements in maternal and child survival are two 

important millennium development goals. Apart 

from the obvious linkages between health 

programmers, mother and child health is intimately 

bound up with economic development, education, 

gender issues and rights. Although most pregnancies 

and births are uneventful, approximately 15% of all 

pregnant women develop a potentially life-

threatening complication that calls for skilled care 

and some will require a major obstetrical 

intervention to survive. For an individual woman, the 

risk of maternal death is influenced both by the risk 

associated with pregnancy and by the frequency of 

pregnancy. Each time a woman becomes pregnant, 

she runs the risk of maternal death again, and the risk 

adds up over her lifetime. In developing countries, 

where both mortality and fertility tend to be high, the 

lifetime risk of maternal death can be astoundingly 

high 
1, 2, 3

. 

Women who die due to pregnancy-related causes are 

in the prime of their lives and are responsible for the 

health and well-being of their families. Many women 

shoulder a double burden of helping to support the 

family by working outside the home and taking full 

responsibility for household duties and child care. 

Yet, despite this vital role played by women in 

society, the high level of maternal mortality in many 

poor countries is strong evidence of the neglect of 

the health needs of women 
4, 5

.  

Every minute, everyday a women dies in pregnancy 

or childbirth. The loss of a mother shatters a family 

and threatens the well-being of surviving children. 

Evidence shows that infants whose mother die are 

more likely to die before reaching their second 

birthday than infants whose mother survive. And for 

every women who dies 20 or more experience 

serious complications. What is more unfortunate is 

that the vast majority of deaths need never have 

happened and it is shocking to learn that about 99% 

of these deaths occur in developing countries like 

Ethiopia 
5, 6, 7

. 

Ethiopia’s maternal mortality ratio (MMR) declined 

from 871 deaths out of 100,000 live births in 2000, to 

673 deaths in 2005  but   somewhat increases to 676 

in 2011 
8
. in addition  25,000  maternaldeaths  were 

also occurred and  this rate is still too high. Several 

studies indicate that the major causes of maternal 

deaths are essentially the same around the world. The 

major pregnancy-related complications leading to 

maternal mortality are postpartum hemorrhage, 

puerperal infections, and hypertensive disorders of 

pregnancy, obstructed labor, and unsafe abortion. In 

Tigray the focus of this study have a maternal 

mortality of 505-758 out of 100,000 live births and 

this is the major public health problem in this 

regional state 
9, 10, 11, 12

.  Ethiopia’s target is to reduce 

maternal mortality by three fourth by 2015  like 

others countries  is off-track with respect to this goal. 

The Therefore, this study was  aimed to assess the 

pattern of maternal mortality and to identify   factors 

associated with maternal mortality in Tigray region. 

METHODS:  

Study area and period: This study was conducted 

between May - December 2012 in all public hospitals 

of Tigray regional state northern Ethiopia. Tigray is 

bordered by Eritrea to the north, Sudan to the west, 

Afar regional state to the east and Amhara regional 

state to the south. According to the 2007 Population 

census of the Central Statistic Authority the 

projected population of Tigray for 2012   is estimated 

to be 4.8 million. The gender composition is 49.2% 

male and 50.8% female. Eighty five percent of the 

population lives in rural areas 
6, 13

. 

Tigray has 7 zones, 52 districts and 712 

administrative sub districts. Mekelle is the capital 

city of the regional state. In the region, there are 14 

public hospitals which are one specialized referral 

hospital, 6 zonal hospitals and 7 district hospitals. In 

all hospitals  emergency obstetrics care services were 

provided except Quiha hospital. In addition, there are 

218 functioning health centers and 700 health posts 

based on Tigray regional health bureau 2004 EC.In 

addition the maternal health coverage of this region 

is ANC coverage 50%, skilled  births 12%, postnatal 

care with the first 2 days after birth 13% and 

maternal mortality 676 out of 100,000 live births 
7, 14

.  

Hospital based unmatched case control study was 

conducted. The source Population of this study was 

Cases:  all the charts of mother’s who died due to 
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pregnancy related complication during pregnancy,  

labor & delivery and up to 42 days after delivery  in 

Tigray public hospitals from 1
st
 of July 2010 to 30

th
  

of June 2012.  and Controls: All the charts of 

mother’s  who gave birth in Tigray public hospitals 

from 1
st
 of July 2010 to 30

th
 of June 2012 and 

surviving. Where as the Study Population were 

Cases; all the charts of women who died during 

pregnancy, delivery and 42 days after delivery in the 

11 hospitals between 1
st
 July 2010 and 30

th
 June 

2012. and Controls; All charts of women who give 

birth in the 11 hospitals during the target years and 

surviving. 

The sample size was calculated using Epi info 5.2.1 

and the required sample size was 310(62 cases and 

248 controls). The assumption used for sample size 

calculation were: 95% CI, and 80% power, 2.5 odds 

ratio and case to control ratio of 4:1 and the 

prevalence of exposure among controls were 20% 

based on similar  study done in Pakistan 
10

. 

Cases were proportionally allocated to each hospital  

based on the maternal death records that they have 

and  and was selected by using simple random 

sampling technique/lottery method from each 

hospitals. Four controls were included for one case 

from the selected hospitals by SRS method. 

Homogeneity of control with cases was considered 

during selection as much as possible to ensure 

representativeness of the population from which they 

drawn. The mothers who were selected as controls 

were those in the same day who had given birth or 

closest in time to the mother who died. 

 
FIGURE 1: SCHEMATIC PRESENTATION OF SAMPLING PROCEDURE 

A standard questionnaire by the World Health 

Organization (WHO) with minor modification was 

used to review each charts of maternal death and 

mothers who gave birth during the study period. 

Eight data collectors and two supervisors who have 

BSc in midwifery working in obstetrics and 

gynecology wards, and who can speak Tigrigna and 

English language were involved. The responsibilities 

of the data collectors were filling the questionnaire 

after obtaining training. The supervisors have been 

provide all items necessary for data collection on 

each data collection day, checking filled 

questionnaire for completeness and addressing 

problems raised during data collection. On each data 

collection day some percent of the collected data was   

reviewed by the principal investigator, any problem 
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faced during data collection was discussed and 

immediate solution made. Sources of information of 

the study subject were obtained from reviewing 

charts in delivery ward, operating theatre and health 

management information system registers. Data that 

were collected on paper forms were entere, cleaned, 

coded  and analized  by  SPSS version 16. 

Frequencies and sorting of each variable was used to 

check for missed variables, outliers and errors. 

Independent variables that associate with the 

dependent variables were included in the model for 

multivariate analysis using logistic regression. 

Graphical presentation such as tables, line graphs  

and pie charts were used to present the result 

findings of the study. 

The Independent variables was socio demographic 

characteristics, obstetric characteristics (Gravidity, 

gestational age, birth attendants, length of labor from 

admission, mode of delivery and  antenatal care 

attendance), factors directly associated with maternal 

death (hemorrhage, unsafe abortion, pregnancy 

induced hypertension, obstructed labor (prolonged 

labor, sepsis) and Dependant variable was  maternal 

death. 

Ethical clearance was obtained from Mekelle 

University, college of health science; Research and 

community service Ethical Committee. Official letter 

was obtained from Tigray regional health bureau and   

permission was obtained from the hospital directors 

to retrieve the datas. Confidentiality of the study 

subject’s was ensured. Information’s that was 

obtained from the study subjects were not used for 

other purpose except in this study.   

RESULT:  

Socio - Demographic characteristics of 

respondents: A total of 62 deceased women (cases) 

and 248 controls   were included in the study. The 

mean age among the cases was 27.6 years (range 18 

to 46), and among the controls 26.8 years (range 17 

to 42). 

The majority of the study subjects  240(96.8%) of the 

controls and 58(93.5%) of the cases were Tegaru in 

ethnicity followed by Amhara4( 6.5% )of the cases 

and 7(2.7%) of the controls. In addition 75.8% cases, 

37.9% controls were living in rural area. With regard 

to their marital status, about 60(96.9%) of the cases 

and 218(87.9%) of the controls were married. 

Majority of the respondents, 215 (86.1%) of the 

controls and 56 (90.3%) of the cases were followers 

of Orthodox Christianity followed by Muslim who 

accounts for 6(9.7%) of the cases, 32 (12.9%) of the 

controls respectively. Majority of the mothers, 138 

(55.6%) of the control and 54(87.1%) of the cases, 

were housewives with no occupation.  More than 

fifty eight percent of the cases and thirty percent of 

the controls had no education  (Table 1). 

TABLE 1: SOCIO-DEMOGRAPHIC CHARACTERISTICS OF THE CASES AND CONTROLS, AT PUBLIC 

HOSPITALS TIGRAY REGIONAL STATE, ETHIOPIA, MAY - DECEMBER 2012. (N=310) 

Characteristics cases (n=62) Controls(n=248) Total (n=310) 

Age (in years)    

<19 9(14.5%) 24(9.7%) 33(10.6%) 

20-34 34(54.8%) 191(77%) 225(72.6%) 

≥35 19(30.6%) 33(13.3%) 52(16.8%) 

Marital status    

Married 60(96.8%) 218(87.9%) 278(89.7%) 

Single 0(0%) 11(4.4%) 11(3.5%) 

Divorced/separated/widowed 2(3.2%) 19(7.6%) 21(6.8%) 

Religion    

Orthodox Christian 56(90.3%) 215(86.7%) 271(87.4%) 

Muslim 6(9.7%) 32(12.9%) 38(12.3%) 

Catholic 0(0%) 1(.4%) 1(.3%) 

Ethnicity    

Tigray 58(93.5%) 240(96.8%) 298(96.1%) 

Amhara 4(6.5%) 7(2.8%) 11(3.5%) 

Afar 0(0%) 1(.4%) 1(.3%) 

Occupation    

House wife 54(87.1%) 138(55.6%) 192(61.9%) 

Civil servant 2(3.2%) 15(6%) 17(5.5%) 

Merchant 6(9.7%) 50(20.2%) 56(18.1%) 

Daily labour 0(0%) 12(4.8%) 12(3.9%) 
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Student 0(0%) 33(13.3%) 33(10.6%) 

Residence    

Rural 47(75.8%) 94(37.9%) 141(45.5%) 

Urban 15(24.2%) 154(62.1%) 169(54.5%) 

Educational status    

Illiterate 36(58.1%) 75(30.2%) 111(35.8%) 

Literate 26(41.9%) 173(69.8%) 199(64.2%) 

 

Obstetric history of the study subjects: The mean 

number of pregnancy for cases and controls was 6 

and 2.5 respectively and the mean gestational age of 

the study subjects was 37.8 gestational weeks 

(ranged 28-43). It was 37.6 (range 29-42) weeks for 

cases and 37.8 (range 28-43) weeks for controls. 

.The study also revealed that the proportion of 

women who received at least one ANC service was 

higher among controls 193 (77.8%) than among 

those who died (cases) 23(37.1%)  (Table 2).  

TABLE 2: OBSTETRIC HISTORY OF THE CASES AND CONTROLS OF THE STUDY SUBJECTS IN PUBLIC 

HOSPITALS OF TIGRAY REGIONAL STATE, ETHIOPIA, MAY - DECEMBER2012. (N=310) 

Characteristics 
Cases (%) 

N=62 

Controls (%) 

N=248 

Total (%) 

N=310 

Register at least one for ANC    

Yes 23(37.1) 193(77.8) 216(69.7) 

No 39(62.9) 55(22.2) 94(30.3) 

Total number of pregnancy (gravidity)    

1 18(29) 79(31.9) 97(31.3) 

2-4 29(46.8) 142(57.3) 171(55.2) 

≥5 15(24.2) 27(10.9) 42(13.5) 

Gestational age (in weeks)    

28-36 15(24.2) 58(23.4) 73(23.5) 

37-42 47(75.8) 189(76.2) 236(76.1) 

>42 0(0) 1(.4) 1(.3) 

 

Obstetric complications during pregnancy: 

Sixteen (25.8%) of the  cases  women  and thirty 

(14.8%) of the controls were  experienced at least 

one complication during pregnancy. The most 

common complication during pregnancy among  

cases and controls  was hemorrhage (43.8%) and 

(39.3%) respectively followed by pregnancy induced 

hypertension (31.2%) for cases  and 32.1% for 

controls. In addition about  25% of the cases and 

10.7%) of the controls  had mal presentation during 

pregnancy (Table 3).  

TABLE 3: OBSTETRIC COMPLICATIONS THAT OCCURRED DURING PREGNANCY AMONG THE STUDY 

SUBJECTS AT PUBLIC HOSPITALS OF TIGRAY REGIONAL STATE, ETHIOPIA, MAY - DECEMBER2012. (N=310) 

Characteristics Cases (16) Controls(28) Total 

Hemorrhage (APH)    

Yes 7(43.8%) 11(39.3%) 18(40.9%) 

No 9(56.2%) 17(60.7%) 26(59.1%) 

PIH (preeclampcia, eclampcia)    

Yes 5(31.2) 9(32.1%) 14(31.8%) 

No 11(68.8%) 19(67.9%) 30(68.2%) 

Unsafe abortion    

Yes 0(%) 3(10.7%) 3(6.8%) 

No 16(100%) 25(89.3%) 41(93.2) 

Others (mal presentation)    

Yes 4(25%) 3(10.7%) 7(15.9%) 

No 12(75%) 25(89.3%) 37(84.1%) 

Infection (sepsis)    

Yes 0(0%) 2(7.4%) 2(4.5%) 

No 16(100%) 26(92.6%) 42(95.5%) 

Others    

Yes 0(0%) 2(7.4%) 2(4.5%) 

No 16(100%) 16(92.6%) 42(95.5%) 
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Total   complications 16(25.8%) 30(12.1%) 46(14.8%) 

Delivery history of the study subjects: The mean 

length of labor pain after admission was   14.2 hours 

for all study subjects. It was 19.5 hours for cases and 

11.2 for controls. Regarding mode of delivery, the 

percentage of women who had operative delivery 

like c/section, assisted  vaginal delivery and 

destructive delivery  was 29(46.8%)  for cases  and 

48(19.4%) for  controls respectively. In addition 

66.1% the  labor among cases and controls were 

assisted by  midwive  which were 38.7%  ofcases 

and 73%  of controls.Similarly  22.6% of cases and 

2.4% of controls  had stayed for more than 24 hours 

on labor pain in the hospitals from addmission 

(Table 4). 

TABLE 4: DELIVERY HISTORY OF THE MOTHERS IN PUBLIC HOSPITALS OF TIGRAY REGIONAL STATE 

MAY – DECEMBER 2012.(N=310) 

Variables 
Cases (%) 

N=62 

Controls (%) 

N=248 

Total (%) 

N=310 

Length of labor admission (Hrs)    

<24 48(77.4%) 242(97.6%) 290(93.5%) 

≥24 14(22.6%) 6(2.4%) 20(6.5%) 

Birth attendants    

Obstetrics and gynecologist 16(25.8%) 21(8.5%) 37(11.9%) 

General  practitioner Dr. 4(6.5%) 6(2.4%) 10(3.2%) 

Midwife 24(38.7%) 181(73.0%) 205(66.1%) 

Health officer 7(11.3%) 14(5.6%) 21(6.8%) 

Clinical nurse 1(1.6) 16(6.5%) 17(5.5%) 

Others (masters in integrated emergency  surgery & obstetrics) 10(16.1%) 10(4.0) 20(6.5%) 

Mode of delivery    

Spontaneous vertex delivery 33(53.2%) 200(80.6%) 233(75.2%) 

Operative delivery 29(46.8%) 48(19.4%) 77(24.8%) 

 

Patterns of maternal death in the public hospitals 

of Tigray: During the two years  retrospective  study 

between1
st
 July2010 to 30

th
 June 2012 in public 

hospitals of Tigray regional state, 62  women who 

died due to complications of pregnancy and child 

birth within 42 days of delivery (cases) and 248 

women who gave birth and survive (controls) were 

selected to see their patterns.  

In the 1
st
 and 2

nd
 years of the study, the case 

distribution was 28 and 34 respectively which was  

increased by 9.7% (figure 2). The highest maternal 

death was observed in Sihul (the former Shire 

hospital) which accounts 16(25.8%) followed by 

Lemlem Karl (Mychew), Kahsay-Abera, Adwa and 

Alamata hospitals 7(11.3%) each respectively (Table 

5).  

 



Gidey et al., IJPSR, 2013; Vol. 4(5): 1918-1929.                                    ISSN: 0975-8232 

International Journal of Pharmaceutical Sciences and Research                                                                                   1924 

FIGURE 2: PATTERNS OF MATERNAL MORTALITY TIGRAY PUBLIC HOSPITALS, ETHIOPIA MAY - 

DECEMBER 2012. (N=310)  

TABLE 5: CASES AND CONTROLS AMONG THE SELECTED PUBLIC HOSPITALS OF TIGRAY REGIONAL 

STATE BETWEEN MAY - DECEMBER 2012. (N=310) 

Hospitals Name 
Characteristics of the study subjects 

Cases Controls Percentage 

Kahsay Abera 7 35 11.3% 

Mearg (Dansha) 2 8 3.2% 

Sihul(Shire) 16 64 25.8% 

Sent Marry (Axum) 6 24 9.7% 

Adwa 7 28 11.3% 

Adigrat 4 16 6.5% 

Mekelle 2 8 3.2% 

Ayder referral 2 8 3.2% 

Abiy-Adi 2 8 3.2% 

Lemlem karl (Mychew) 7 28 11.3% 

Alamata 7 28 11.3% 

 

TABLE 6: OBSTETRIC AND REPRODUCTIVE HISTORY OF CASES AND ASSOCIATED CAUSE OF MATERNAL 

DEATHS AT PUBLIC HOSPITALS OF TIGRAY REGIONAL STATE, MAY - DECEMBER 2012.(N=310) 

Characteristics PPH PIH 
obstructed 

labor 
sepsis/infection Anemia 

DM in 

pregnancy 

Uterine 

rupture 

Amniotic fluid 

embolism 

Age         

15-19 2(8.3%) 5(41.7%) 0(.0%) 1(20.0%) 1(20%) 0(.0%) 0(.0%) 0(.0%) 

20-34 17(70.8%) 6(50%) 4(40%) 3(60.0% ) 2(40%) 0(.0%) 1(40%) 1(100%) 

35-49 5(20.8%) 1(8.3% ) 6(60.0%) 1(20.0%) 2(40%) 1(100%) 3(60%) 0(.0%) 

Gravidity         

1 4(16.7%) 8(66.7%) 2(20.0%) 3(60.0%) 1(20%) 0(.0%) 0(.0%) 0(.0%) 

2-4 12(62.5%) 3(25.0%) 5(50.0%) 1(20%) 2(40%) 1(100%) 1(40) 1(100%) 

≥5 5(20.8%) 1(8.3%) 3(30.0%) 1(20%) 2(40%) 0(.0%) 3(60%) 0(.0%) 

ANC 

Registration 
        

Yes 9(37.5%) 3(25.0%) 5(50.0%) 2(40.0%) 0(.0%) 1(100%) 2(50%) 1(100%) 

No 15(62.5%) 9(75.0%) 5(50.0%) 3(60.0%) 5(100) 0(.0%) 2(50%) 0(.0%) 

Length of labor 

(Hrs) 
        

0-24 20(83.3%) 9(75%) 8(80%) 1(20%) 5(100) 1(100%) 3(75%) 1(100%) 

≥24 4(16.7%) 3(25%) 2(20%) 4(80%) 0(.0%) 0(.0%) 1(25%) 0(.0%) 

Mode of 

delivery 
        

Spontaneous 

vertex delivery 
18(75%) 

10(83.3%

) 
2(20%) 0(.0%) 2(40%) 0(.0%) 0(.0%) 1(100%) 

Operative   

delivery 
6(25%) 2(16.7%) 8(80%) 5(100%) 3(60%) 1(100%) 4(100% 0(,0%) 

 

Causes of maternal death among the study 

subjects: Major causes of maternal deaths were 

hemorrhage after delivery (PPH) and PIH (pre-

Eclampsia, Eclampsia) which accounts 39% and 

19% respectively followed by obstructed labor 

(16%), sepsis (8%), uterine rupture (7%) and anemia 

(8%) (Figure 3).  

Fifty six (90%) maternal death due to direct obstetric 

complications and   5 (10%) due to indirect obstetric 

complications were recorded in the public hospitals 

of Tigray regional state during the study period 

(Figure 4). 

Factors associated with maternal death: The study 

showed that Level of education, residence, distance 

to nearby hospital, ANC registration history, number 
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of pregnancy experienced by the women (gravidity), 

age of the women, types of  birth attendants, length 

of labor from admission and mode of delivery of the 

respondents were found to be associated with 

maternal deaths in bivariate analysis.  

 
FIG. 3: PERCENTAGE DISTRIBUTION OF OBSTETRIC 

CAUSES OF MATERNAL DEATH IN PUBLIC 

HOSPITALS OF TIGRAY REGIONAL STATE, 

ETHIOPIA, MAY - DECEMBER 2012.(N=310) 

 
FIGURE 4: DIRECT AND INDIRECT CAUSES OF 

MATERNAL DEATH IN PUBLIC HOSPITALS OF 

TIGRAY, ETHIOPIA, MAY - DECEMBER 2012. (N=310) 

In multivariable analysis only three variables 

(antenatal care registration history, length of labor 

and  types of birth attendants) have over all 

significant effect on maternal deaths at 5% level of 

significant. Thus those respondents who were living 

in rural area were more likely to occur maternal 

death as compared to the respondents who were 

living in urban area [COR=5.1, 95%Cl (2.72- 9.7)]. 

However, the association was not significant after 

adjusting for possible confounders.   

In women’s education the risk of maternal death was 

higher among illiterate women [(COR=3.2, 95%CI 

(1.8- 5.66)] than among literate women. In addition  

the risk of maternal death was protective  where the 

distance of nearby to  hospital from the residence 

was <5km as compared to a distance >5km 

[COR=0.27, 95%Cl(0.15-0.50)], similarly the  study 

showed that the risk of maternal death was  

protective for mothers whose number of pregnancy 

experiences (gravidity) were between 2&4 as 

compared  with those  grandmultiparous (gravidity 

>5).  

Similarly the risk of maternal death was 73% times 

less   for  mothers who gave birth  through 

spontaneous vertex delivery as compared to those 
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women’s whose  labor was performed by operative 

deliveries [COR=0.27,95%Cl(0.15-0.49)]. After 

adjusting for possible confounder no significant 

association was not  found  between  the above all  

variables.  

Multiviariate analysis of this study  showed that 

midwives and  nurses were protective to maternal 

death as compared to other skill birth attendance 

(Masters in  integrated emergency surgery and 

obstetrics) [AOR=0.11, 95%CL(0.03-0.42)] and 

[AOR=0.10, 95%CL(0.01-0.75)] respectively.  the 

study also revealed  that  mothers  who have had  

registered for ANC atleast one during pregnancy 

were protective for  maternal deaths compaired to  

mothers who have  no registered for ANC [AOR= 

0.26, 95%CL(0.12-0.57)].   

Finally maternal death was less likely to occur in 

women whose  labor pain  were less than  24 hours 

from admission compared to women whose labor 

pain was more than 24 hours [AOR=0.27, 

95%CL(0.07-0.89)] (Table 7).    

TABLE 7: SOCIO DEMOGRAPHIC AND FACTORS ASSOCIATED WITH MATERNAL DEATH IN PUBLIC 

HOSPITALS OF TIGRAY REGIONAL STATE, MAY 2012- DECEMBER 2012. (N=310) 

 Case Controls Total COR(95%cl) AOR(95%cl) 

Educational status  

Illiterate 

 

36(58.1%) 

 

75(30.2%) 

 

111(35.8%) 

 

3.19(1.8-5.66) 

 

1.96(0.42-2.12) 

Literate 26(41.9%) 173(69.8%) 199(64.2%) 1  

Residence 

Rural 

 

47(75.8%) 

 

94(37.9%) 

 

141(45.5%) 

 

5.13(2.72-9.69) 

 

2.14(0.32-2.07) 

Urban 15(24.2%) 154(62.1%) 169(54.5%) 1 1 

Distance to nearby hospital (km) 

<5 

 

 

18(29%) 

 

 

149(60.1%) 

 

 

167(53.9%) 

 

 

0.27(0.15-0.50) 

 

 

0.58(0.22-1.49) 

≥5 44(71%) 99(39.9%) 143(46.1%) 1 1 

Register for ANC 

Yes 

 

23(37.1%) 

 

193(77.8%) 

 

216(69.7%) 
 

0.17(0.09-0.31)* 

 

0.26(0.12-0.57)* 

No 39(62.9%) 55(22.2%) 94(30.3%) 1 1 

Gravidity group 

1 

 

18(29.0%) 

 

79(31.9%) 

 

97(31.3%) 

 

0.4(0.18-0.92) 

 

0.55(0.14-2.13) 

2-4 29(46.8%) 142(57.3%) 171(55.2%) 0.37(0.17-0.78) 0.59(0.19-1.84) 

≥5 15(24.2%) 27(10.9%) 42(13.5%) 1 1 

Age(years)      

15-19 9(14.5%) 24(9.7%) 33(10.6%) 0.65(0.25-1.69) 0.5(.35-6.96) 

20-34 34(54.8%) 191(77%) 225(72.6%) 0.31(0.16-0.61) 0.55(0.21-1.49) 

35-49 19(30.6%) 33(13.3%) 52(16.8%) 1 1 

Birth attendance      

Obs/Gynecologist 16(25.2%) 21(8.5%) 37(11.9%) 0.76(0.26-2.3) 0.58(0.15-2.24) 

General practitioner(Dr) 4(6.5%) 6(2.4%) 10(3.2%) 0.67(0.14-3.1) 0.57(0.07-4.5) 

Midwife 24(38.7%) 181(73%) 205(66.1%) 0.13(.05-0.35)* 0.11(0.03-0.42)* 

Health officer 7(11.3%) 14(5.6%) 21(6.8%) 0.5(0.14-1.7) 0.34(0.07-1.65) 

Nurses 1(1.6%) 16(6.5%) 17(5.5%) 0.1(0.007-0.57)* 0.06(0.005-0.75)* 

Others (Masters in integrated 

emergency surgery &  obstetrics ) 
10(16.1%) 10(4%) 20(6.5%) 1 1 

Length of labor(Hrs)      

<24 48(77.4%) 242(97.6%) 290(93.5%) 0.085(0.03-0.23)* 0.27 (0.07-0.89)* 

≥24 14(22.6%) 6(2.4%) 20(6.5%) 1 1 

Mode of delivery      

Spontaneous vertex delivery 33(53.2%) 200(80.6%) 233(75.2%) 0.27(0.15-0.49) 0.81(0.32-2.07) 

Operative delivery 29(46.8%) 48(19.4%) 77(24.8%) 1 1 

* Remained statistically significant in both crude and adjusted odds ratio in the table 

DISCUSSION: This study is proposed to assess 

patterns of maternal mortality and associated factors 

of maternal death in public hospitals of Tigray 

regional state. The finding of this study indicated the 

impact of Women’s education, age, receiving 

antenatal care, Distance from nearby to hospital, 

Residence, gravidity,types of birth attendants, mode 

of delivery and length of labor on maternal mortality.  
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There were differences among the cases and controls 

in relation to the above variables. In this study   the 

mean age of the study subjects were 28.1 years 

(cases) and 26.8 years for controls.  Based on the 

bivariate analysis maternal illiteracy is found to be 

associated with a  risk of maternal death, studies in 

Pakistan between 2007-2008  and other areas like in 

India at Bahir teritiary care hospital, and Nigerya at 

Adeoyo maternity hospital between January 2003 

and December 2004 respectively indicated similar 

results 
10, 15, 16, 17

. The possible reason for this result 

could be illiterate mothers have lack of awareness  

regarding the seriousness of the maternal health 

issues, lack of understanding health message and 

making decision regarding their pregnancy and child 

birth care.  

Out of the 310 study subjects 99 controls and 44 

cases had to travel over 5km to reach nearby health 

institution, this is very important implication for the 

death of pregnant mothers. Moreover this study 

demonstrated that a significant association between 

maternal death and women whose residence were 

rural area which was ≥5km far from nearby 

hospitals. The result showed that 71% of the 

deceased women were resides in rural area. This 

finding was  supported with the result observed in 

Pakistan which showed 61.7% for maternal death 

due to≥5km distance far away from the health 

facility to the residence and health facility based 

maternal death oudit in Tigray between December 

2005 and May 2006 
18, 19, 20

. The possible reason for 

this could be: the lack of emergency obstetric 

services, most of the mothers who were in rural area 

engaged  in farm land and  they have not time to seek 

to health institution and lack of empowerment of 

women to decide by themselves.  

This study also showed that maternal age between 

20-34 years were less likely to die as compared with 

age between 35-49 years old [COR=0.31, 95%Cl 

(0.16-0.61)]. This result is in line with a studies 

conducted in Zimbabawe maternity hospital, 1993 

and in high lands northern Tanzania, 2008 
14, 15

. A 

possible reason for high risk of maternal death by the 

age between 35-49 years  may be due to weakened 

uterus, anemia, being pregnant in women more than 

35years old by it self is risk for maternal death, and 

majority of women in  this age were not educated. 

 Based on multivariate analysis  this study found that 

more maternal deaths were occurred in women with 

no antenatal care registration at least once during 

pregnancy. This result is in line with other studies 

conducted in Pakistan Preliminary results from the 

demographic and Health Survey (2006-2007), 

community based study in India in 2007,Uganda at 

five Kampala hospitals and Senegal at three high 

hospitals 
11, 16, 17, 18

.  

This may be because:health education was not givien 

on nutrition, personal hyigen,where they give 

birth,what was needed for birth and Prevention, 

detection, and investigation of anemia and treatment 

of iron-deficiency anemia,immunization against 

tetanus and promotion of clean delivery may not 

given  and birth preparedness and  complication 

readiness plan may also lost. Since all pregnant 

mothers are at risk to develop complication , time of 

delivery is not time of decision making, then mothers 

who does not ready for their delivery may loss their 

life and their child because of the unexpected 

complications that occur during pregnancy and child 

birth within 42 weeks post partum.    

This study has also noted that  midwives and nurses 

were protective to maternal death as compared to 

other skill birth attendance (master in  integrated 

emergency surgery and obstetrics). This finding is 

similar with study done in Uganda at five Kampala 

hospitals 
16

. The reason could be most complicated 

deliveries were attended by masters in integrated  

emergency surgery and  obstetrics  professionals, low 

experience of this individuals and midwives and 

nurses may be   attended normal deliveries.  

In addition this study reviealed that prolonged labor  

has  strongly significant with maternal death, thus the 

risk of maternal death of women who have had  

taken for more than 24 hours were higher than 

women who have gave birth within 24 hours.  

Similar studies  done in Nigeria  at Adeoyo maternity 

hospital between January 2003 and December 2004 

and Uganda at five Kampala hospitals supported this 

finding 
13, 17

. This may be due to  maternal exposed 

to infection, maternal exhaustion, dehydration  and 

high chance of operative delivery complications like 

post partum hemorrhage and anesthesia releted 

complication.   

The two years pattern of maternal death showed that 

there was increasing maternal deaths among the 

public hospitals from28 to 34 in the first and second 

years of the study respectively . This is in contrast  
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with study done in India, Patna Bihar Tertiary Care 

Hospital revealed that   the pattern of maternal deaths 

were 180 and 149,  which was decreased  in the first 

and second years of the study respectively 
13

. This 

might be due to high flow of laboring mother to the 

health institution while they complicated and the 

registration system was relatively improved. 

Finally in contrast with other studies, this study did 

not find a relationship between marital status, 

occupation, ethnicity, religion, gestational age and 

obstetric complications like Hemorrhage, pregnancy 

induced hypertension, sepsis, anemia and DM in 

pregnancy. This may attribute to the relatively small 

sample size and lower statistical power to detect 

differences. 

CONCLUSION: In order to develop, implement 

and evaluate policy for reducing maternal mortality, 

it is essential to study the risk factors associated with 

maternal death. Thus, Prolonged labor,types of skill 

birth attendants other than midwives and nurses and 

mothers who was not registered for ANC during 

pregnancy were the factors that were found to be 

associated with increased risk of maternal death. 

Therefore, the finding of this study has reached to the 

following conclusions:The two years pattern of 

maternal mortality shows increment from  year to 

year and women who registered for antenatal care  

have  also less likely to die during child birth. while 

women with prolonged labor have more likely to die 

during child birth. 

In addition type of  skill birth attendants other than 

midwives and  nursus  have a strong association with 

maternal death. Smilarly women’s  education , 

gravidity  and distance from home to nearby hospital 

and mode of delivery have an association with 

maternal death.  

RECOMMENDATIONS; Based on the finding of  

this study, the following recommendations are 

forwarded; 

 Strengthen information, education and 

communication (IEC) and behavioral change 

communication activities to educate community, 

especially the rural and uneducated women 

about reproductive health services and the need 

for  ante natal care follow up. 

 Existing health services should be improved and 

emergency obstetrical care should be available 

to all women round the health facilities.  

 Ensuring availability of health professionals 

trained and experienced in obstetric 

complications management may significantly 

reduce maternal mortality. 

 Referral system should be properly organized 

and transportation system should be improved  

 Health education should be given on the 

advantage of limited family size and how to 

minimize repeated and closely pregnancies 

 More attention should be given on health 

information management system  to all hospitals    

 Literacy rate should be improved so that 

awareness about reproductive health and use of 

available health resources could be optimized. 

and further community based case control study 

should be done. 
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