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Background. Maternal mortality has remained a challenge in Tanzania. The Tanzania Demographic and Health Survey 2015-16 has
shown that the problem has been increasing despite various strategies instituted to curb it. It has been shown that most of the
maternal deaths occurring in health facilities, whether direct or indirect, have other contributing factors. The objective of this
study was to analyse causes and associated factors for maternal deaths in Dodoma Regional Referral Hospital (DRRH). Methods.
A retrospective review of all files of the women who died in 2018 and were classified as maternal deaths. Results. A total of 8722
women gave birth in DRRH, out of which 35 died and were confirmed as maternal deaths. The number of live births was 8404
making the maternal mortality ratio of 417 per 100,000 live births. The leading causes of maternal death were eclampsia (9),
sepsis (6), ruptured uterus (5), and haemorrhage (5). The third-phase delay was the leading contributing factor to 19 maternal
deaths. This includes delays in referral from another facility as well as delays in getting treatment at DRRH and inadequate skills
of providers at both the referring facilities and DRRH. The first-phase and second-phase delays contributed to 7 and 6 deaths,
respectively. Furthermore, poor antenatal care contributed to 2 deaths. Conclusion. Maternal mortality is still high in Dodoma
Regional Referral Hospital. Eclampsia was the leading cause of maternal deaths in 2018 followed by sepsis and obstetric
haemorrhage. Delays associated with health system factors (third-phase delay) contributed much more to maternal mortality
than the first-phase delay. Mentorship programmes on management of obstetric complications need to be instituted in order to
reduce maternal deaths in Dodoma Regional Referral Hospital.

1. Introduction

The World Health Organisation defines maternal death as
death of a woman while pregnant or within 42 days of ter-
mination of pregnancy, irrespective of the duration and site
of the pregnancy, from any cause related to or aggravated
by the pregnancy or its management but not from acciden-
tal or incidental causes [1]. In this context, one has to be
conversant with identifying such deaths; otherwise, there
might be undernotification of maternal deaths in health
facilities where a woman of reproductive age may die in
a medical or surgical ward with an undiagnosed obstetric
complication.

Maternal death is an indicator of a poor quality of care. It
is for this reason that reduction of these deaths has been a
global and national agenda for all countries. During the era
of MDGs, goal number 5 was to improve maternal health
whereby target number one was to reduce maternal deaths
by three-quarters between 1995 and 2015. This target was
generally not achieved because there was only 44% decline
in the global maternal mortality ratio from 384 to 216 for
every 100,000 live births. Ninety-nine percent of these deaths
occur in low-income countries and half of these in sub-
Saharan Africa [2, 3]. In these countries, the risk of women
dying of pregnancy-related complications is 1 in 180, com-
pared to 1 in 4900 for high-income countries [3].
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In Tanzania, trends of maternal mortality have remained
high. According to TDHS which uses the sisterhood method
to estimate maternal mortality, the ratio was 578 per 100,000
live births in 2004-2005 which went down slightly to 454 per
100,000 live births in 2010. However, in TDHS-MIS 2015-16,
the ratio had again gone up to 556 per 100,000 live births, a
trend which shows that strategies for reduction of maternal
mortality have not worked [4, 5].

Dodoma region has been implementing several strategies
to reduce maternal deaths as directed in Tanzania Maternal
and Perinatal Death Surveillance and Response guidelines,
including notifying these deaths within 48 hours and discuss-
ing them within 7 days. During such discussions, action plans
are devised for identified gaps. In the year 2018, there were 68
maternal deaths recorded in the region, which was 8 more
deaths from those of 2017 [6]. Thirty-five of these women
died at DRRH.

When complications arise, immediate and appropriate
interventions are needed to save the women. By virtue of its
status of being a referral centre for the whole region, DRRH
sometimes receives women in late stages of obstetric compli-
cations due to delays either from home or referring health
facilities where care was inadequate. These delays can be
categorised in three areas as depicted by Sereen Thaddeus
and Deborah Maine. The first-phase delay is at the family
level where there is late decision to seek care. This can be
due to lack of knowledge of the danger signs, lack of funds
to transport the woman to a health facility, or inability of
the woman to decide as to where she wants to give birth.
The second-phase delay is on the way to reach the health
facility. This can be due to lack of transport to a health facility
or bad roads. The third-phase delay is when the woman can-
not get immediate and adequate care at a health facility either
due to shortage or inadequate skills of the staff and shortage
of equipment, medicine, or medical supplies [7]. A delayed
referral from one health facility to another is also classified
as a third-phase delay. These delays are the main contribut-
ing factors to maternal deaths. Research has shown that most
of the maternal deaths in Tanzania are due to the third-phase
delays [8].

As per national guidelines, maternal deaths occurring in
DRRH are discussed in order to identify the causes and
delays. Unfortunately, these sessions are not attended by all
members as outlined in the guidelines on Maternal and Peri-
natal Death Surveillance and Response. This makes follow-
up on the action plans to be difficult. Moreover, no annual
analysis of causes of these deaths has ever been done. Despite
the small numbers that had occurred in the year 2018, we
have decided to make this analysis on the causes and the
associated factors and suggest interventions which can help
the hospital in reducing these deaths because every one of
them counts.

2. Methods

2.1. Study Design. This is a retrospective case review of all
maternal deaths that occurred in Dodoma Regional Referral
Hospital in 2018.

2.2. Study Setting. The study setting was at Dodoma Regional
Referral Hospital in Dodoma city. This is the oldest public
hospital in Dodoma region serving as a referral centre for
all councils in Dodoma with a population of 2.2 million peo-
ple. It also serves patients from neighbouring districts of
neighbouring regions (Gairo, Morogoro; Kiteto, Manyara;
and Manyoni, Singida).

The obstetrics and gynaecology department has five
units, namely, antenatal ward, labour and delivery ward,
postnatal ward, postcaesarean section ward, and gynaecolo-
gical ward. There is also a theatre specifically for obstetrics
and gynaecology and an intensive care unit which is shared
by all departments.

The antenatal and postnatal wards are under the same
roof with 32 beds. This ward admits pregnant women at ges-
tation age of 28 weeks onwards with pregnancy-related or
any other illness as well as postnatal women with their new-
borns. The labour and delivery ward admits women in labour
either from home, from the antenatal ward, or from other
health facilities. There are 5 delivery rooms at the labour
ward with 5 delivery beds.

The postcaesarean section ward has 32 beds. It admits
patients who had delivered by caesarean section or patients
with postpartum complications either from home or from
other facilities.

When a patient with obstetric or gynaecological problem
is very sick, she is kept in the intensive care unit where doc-
tors from the obstetrics and gynaecology department visit
her during the rounds.

The department of obstetrics and gynaecology has five
specialists and three registrars. There are also intern doctors
who rotate in the department after every three months. The
nursing staff consists of registered nurses and nurse mid-
wives. Total deliveries range from 30 to 40 in 24 hours with
a caesarean section rate of 22%.

In early November 2018, the department shifted to a new
building where all units are now under one roof.

2.3. Data Collection. In DRRH, all maternal death files are
kept under lock and key after being discussed in Maternal
and Perinatal Death Surveillance and Response meetings.
The nurse in charge of the department is the custodian of
the keys to that locker. All maternal death files from 1st Jan-
uary 2018 to 31st December 2018 were retrieved and ana-
lysed. A checklist was used to collect information from the
case files. The information collected included age, education
status, parity, number of live births, marital status, booking
status, referral status, referral diagnosis, length of hospital
stay, mode of delivery, interventions in the hospital before
death, cause of death, and associated factors.

2.4. Data Analysis. Data collected was entered into a com-
puter using Excel programme, and analysis of the entered
data was made.

2.5. Ethical Considerations. This review was approved by the
Dodoma Regional Referral Hospital research committee.
Anonymity of the deceased was maintained as required by
guidelines when discussing maternal deaths.
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3. Results

During the year 2018, a total of 8722 women delivered at
DRRH and out of them 35 died and were confirmed as
maternal deaths. Many of the deceased were 35 years old
and above, married, and peasants with no formal education.
There were15 grand multipara followed by primigravida
(9). Majority of them were admitted as referrals from other
health facilities (32) (Table 1).

The main reasons for admission were eclampsia (9), sep-
sis (6), and ruptured uterus (5). Others were postpartum
haemorrhage, anaemia, and peripartum cardiomyopathy,
each contributing to 3 admissions. Heart disease in preg-
nancy, antepartum haemorrhage, abruptio placentae, and
intrauterine fetal death contributed to one admission each.
Two admissions were due to abortion complications. The
leading causes of maternal death were eclampsia (9), sepsis
(6), ruptured uterus (5), and haemorrhage (5) (Table 2).

The third-phase delay (delayed referral from other facili-
ties, delay in getting treatment in DRRH, and inadequate
skills of providers at a referring facility as well as at DRRH)
was the leading contributing factor to 19 maternal deaths.
This was followed by delayed decision at the family level
contributing to 7 deaths and delays to reach a health facility
contributing to 6. Another contributing factor was poor ante-
natal care (2 deaths) (Table 3).

4. Discussion

Maternal mortality is one of the indicators of quality of care
in a country and a nation as a whole. It is for this reason that
it was in both the Millennium Development Goals (MDGs)
and the Sustainable Development Goals (SDGs).

Various methods are used to assess maternal mortality
and quality of maternity care in Tanzania. Of these, the
Demographic and Health Survey has been used frequently
to measure the country’s progress in improving maternal
and child health. However, these are community-based sur-
veys and information is collected from relatives of the
deceased [5]. Moreover, they do not seek to identify the
causes of maternal deaths. On the other hand, facility-based
analyses go further beyond the numbers and try to establish
the cause of maternal death as well as other associated factors
including gaps in provision of care and delays.

In the period of this analysis, a total of 8722 women deliv-
ered at DRRH and 35 died from causes directly or indirectly
related to the pregnancy, delivery, or their management.
Moreover, most of these deaths were associated with other
factors. Among the deliveries, there were 8404 live births
[6]. If extrapolated to the standard reporting of maternal
mortality ratio, this is equal to 417 deaths for every 100,000
live births. This ratio is almost similar to that of other referral
hospitals such as Shinyanga with the rate 449 per 100,000 live
births in 2014 and Kilimanjaro Christian Medical Centre
which was 492.1/100,000 as a ten-year trend. Comparably,
the national hospital, Muhimbili, has even a higher ratio of
1541/100,000 for the year 2011 [9–11]. These ratios are high
and reflect poor quality of obstetric care.

This analysis shows that majority of the deaths occurred
in women aged 35 years and above (13 deaths) followed by
age groups of 30 to 34 and 20 to 24, both of which contrib-
uted to 14 deaths. However, if aggregated, it is obvious that
most deaths occurred in women who were 30 years and
above (20 deaths). The adolescents and those aged 25 to 29
years had the least contribution to the deaths, each making

Table 1: General information.

Characteristic Number

Number of all women who delivered 8722

Number of maternal deaths 35

Number of women who delivered at DRRH 13

Number of women who were referred after childbirth 15

Number of women who died undelivered 4

Mode of delivery at DRRH:

SVD 2

CS 8

Laparotomy for ruptured uterus 3

Age (years)

≤15-19 4

20-24 7

25-29 4

30-34 7

35 and above 13

Level of education

No formal education 18

Primary 14

Secondary 1

College 2

Marital status

Single 2

Married/cohabiting 33

Occupation

Housewife 13

Peasant 17

Petty trade 3

Employed (formal) 2

Parity

1 9

2 6

3 3

4 2

5+ 15

Source of admission

Home 3

Referred from another health facility 32

Of 8722 women who delivered at DRRH, there were 8404 live births and 35
maternal deaths. This makes MMR for 2018 to be 417 per 100,000 live births.
Most of the deceased were of age 35 and above and with no formal education.
Housewives and petty traders made majority of these women. A great
majority of the women who had died were referred from other health
facilities.
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up 4 deaths. This contradicts the general theory that adoles-
cent pregnancy carries more risks of death because of more
unfavourable obstetric risk factors inherent with this age
group. These findings are similar to those from a study by
Nove et al. and that by Blanc et al. [12, 13].

Grand multiparity has long been established as a risk fac-
tor for maternal death. In this analysis, 15 of the deceased
were women who were para 5 and above. However, this find-
ing does not correlate with those of Shinyanga Regional
Referral Hospital and Muhimbili National Hospital (MNH)
where the grand multipara made up 28.3 and 12.1, respec-
tively [9, 10]. This difference could be due to numbers of
grand multipara becoming pregnant, especially for big cities
like Dar es Salaam.

The major cause of maternal deaths was eclampsia which
was responsible for 9 of all maternal deaths. This corresponds
to the findings in a study conducted at Bugando hospital in
Mwanza where severe preeclampsia and eclampsia caused
the majority of deaths [14]. Deaths from eclampsia can be
prevented at different levels in the continuum of obstetric
care. At the antenatal clinic, blood pressure recordings and
urinalysis for proteinuria can identify women with hyperten-
sive disorders and appropriate management can be initiated
before worsening of the condition and leading to eclampsia

and possible death. However, this is not the case in most of
the antenatal clinics in Dodoma. Inadequate antenatal care
in detection of hypertensive disorders of pregnancy has also
been reported in a research conducted in Dar es Salaam [15].

The prevailing situation in Dodoma is that of unavailabil-
ity of sphygmomanometers in most of the antenatal clinics
where most pregnant women with hypertensive disorders
in pregnancy are missed. There is also shortage of these
machines in the antenatal and labour wards of some of the
lower health facilities leading to delays in identifying women
with hypertensive disorders in pregnancy. Furthermore, all
facilities caring for pregnant women are supposed to have
staff trained in seven signal functions of basic emergency
obstetrics and newborn care, one of which is to administer
magnesium sulphate for prevention or treatment of eclamp-
sia. However, shortage of skilled staff has had a negative effect
on this intervention which is further compounded by delayed
referrals of eclamptic patients.

Sepsis caused 6 of maternal deaths at Dodoma Regional
Referral Hospital in 2018. This complication occurs if princi-
ples of infection prevention and control are not adhered to
during provision of obstetric care. In their study on causes
and risk factors for maternal mortality in rural Tanzania,
Illah et al. found that sepsis was among the top 3 causes of
maternal mortality in Rufiji district. In another study con-
ducted at MNH, sepsis ranked fourth in direct causes of
maternal deaths [10, 16].

These findings underscore the importance of ensuring
that all health care workers attending pregnant and deliver-
ing women should strictly adhere to the infection prevention
and control practices.

Obstetric haemorrhage and ruptured uterus contributed
to 5 deaths each. Despite several interventions in place to pre-
vent and treat obstetric haemorrhage, deaths caused by this
condition have become persistent. In the Global Burden of
Disease study conducted in 2015, Kassebaum et al. found that
obstetric haemorrhage was the leading cause of direct mater-
nal deaths worldwide [17]. In another study conducted in Ifa-
kara, Tanzania, obstetric haemorrhage ranked second as a
cause of maternal death [18]. As haemorrhage due to uterine
atony is the leading cause of all obstetric haemorrhages, the
hospital needs to ensure that active management of the third
stage of labour is instituted to every woman during delivery.

Table 3: Associated factors contributing to deaths.

Factor Number

Delayed decision at the family level 7

Delays in reaching the health facility 6

Delayed referral 6

Delay in getting treatment at DRRH 6

Inadequate skills of providers at DRRH 5

Inadequate skills of providers at a referring facility 2

Poor antenatal care 2

Delay in receiving care at the facility level was the leading associated factor.
This includes delayed referral from peripheral facilities to DRRH, delayed
treatment at DRRH, and inadequate skills of providers at peripheral health
facilities as well as at DRRH.

Table 2: Reason for admission and causes of death.

Reason for admission Number

IUFD 1

Antepartum haemorrhage 1

Abruptio placentae 1

Ruptured uterus 5

PPH 3

Eclampsia 9

Sepsis 6

Anaemia in pregnancy 3

Heart disease in pregnancy 1

Abortion 2

Peripartum cardiomyopathy 3

Cause of death

Direct causes obstetric 31

Haemorrhage 5

Ruptured uterus 5

Eclampsia 9

Sepsis 6

Abortion complications 4

Peripartum cardiomyopathy 2

Indirect causes 4

Anaemia 2

HIV and AIDS 1

Valvular heart disease 1

There were a variety of causes of admissions, but eclampsia, sepsis, and
uterine rupture were the top most. However, if uterine rupture is included
in the cause of death due to haemorrhage, then obstetric haemorrhages is
the leading reason of admission for those who had died. All haemorrhages
(obstetric haemorrhage and ruptured uterus) caused 10 maternal deaths.

4 International Journal of Reproductive Medicine



Likewise, the health care workers should always be ready and
work as a team to intervene in an event of obstetric haemor-
rhage. This can be achieved if every health care worker at the
maternity ward is taught simple life-saving manoeuvres such
as abdominal aortic compression, bimanual compression of
the uterus, and intrauterine balloon tamponade. There should
also be a standard operating procedure for following up
women who underwent emergency obstetric surgeries. Avail-
ability of safe blood at any time cannot be overemphasised.

Uterine rupture causes death due to haemorrhage. Grand
multiparity, fetal malposition, malpresentation, and fetopel-
vic disproportion are risk factors for uterine rupture espe-
cially in grand multipara. A previous uterine scar is another
significant predisposing cause for uterine rupture. In this
analysis, all maternal deaths caused by uterine rupture either
had been referred from other facilities or were from home
where they had been labouring for more than 24 hours. There
is a need to educate multiparous women as well as those with
previous uterine scars not to try to deliver at home. The ante-
natal clinics and facilities without operating theatres should
refer patients with risks of uterine rupture much earlier to
higher facilities for continuum of care. The use of partograph
should also be emphasised in order to detect any deviation in
the progress of labour and take appropriate action.

Complications of abortion still have a significant contri-
bution to maternal deaths. In this analysis, 4 women died
from such complications. There were no clues as to whether
these abortions were induced or not. These findings are
similar to those of Shinyanga Regional Referral Hospital
and MNH though with different frequencies [9, 10]. They
also correspond to the findings of a study on patterns of
hospital-based maternal mortality in Tanzania conducted
by Bwana et al. [19].

The third-phase delay, which occurs at the health facility
level, contributed to most of the deaths which occurred at
DRRH. Delayed referral from the other health facilities, delay
in getting treatment at DRRH, inadequate skills of providers
at a referring facility, and inadequate skills of providers at
DRRH are all third-phase delays. Although delayed referral
from another facility could be due to unavailability of trans-
port, the health care providers may also lack the ability to
realise the criteria needing referral for continuation of care
that is not available at that particular lower facility. This
could be contributed to shortage of experienced staff because
currently there are so many newly employed health care pro-
viders working in lower level facilities. Apart from delayed
referral, inadequate skills of a health care provider also con-
tributed to deaths. In one of the cases, a poorly repaired lower
segment of the uterus continued bleeding and the patient
arrived late at DRRH. Deaths due to inadequate skills also
occurred in DRRH where in some of the deaths a junior doc-
tor performing caesarean section failed to control bleeding in
uterine atony which led to subtotal hysterectomy; unfortu-
nately, the woman died. In their analysis of maternal deaths
in Hunan province in China, Lili et al. also found that
improper knowledge and skills of county institutions con-
tributed to most of the avoidable maternal deaths [20]. In
another study on contributing factors to maternal deaths in
health facilities conducted in Nigeria, Burkina Faso, Gambia,

Guinea, Senegal, and Sierra Leone, the third delay was found
to have a significant contribution [21]. These findings
emphasise the importance of adequate skilled staff and avail-
ability of equipment in order to prevent avoidable maternal
deaths. Availability of means of transport for timely referral
is also of paramount importance.

In this analysis, delayed decision at the family level
(first-phase delay) contributed to only 7 maternal deaths.
This contribution is lower compared to other studies. In a
study conducted in Varanasi, India, the first delay was found
to have caused 90% of maternal deaths which occurred in
that area [22]. Though we could not find the reasons for
the first-phase delay in our setting, a study conducted in Ban-
gladesh identified several causes such as delivery conducted
by the untrained birth attendant or family members, delays
in understanding about maternal complications, delays in
decision-making to transfer the mother, and lack of proper
knowledge and education, and traditional myth influenced
the maternal deaths [23]. These reasons are closely related
to lack of women empowerment and also contributed to
the delay in reaching a health facility which, in our study,
caused 6 deaths. Further contributors to the delay in reaching
health facility were lack of funds and transport. Continued
advocacy, incentives to traditional birth attendants to bring
pregnant women to health facilities, and individual birth
plans may reduce maternal deaths caused by the first- and
second-phase delays.

5. Conclusion

Maternal mortality is still high in Dodoma Regional Referral
Hospital. Eclampsia, sepsis, and obstetric haemorrhage were
the leading causes. Delays associated with health system fac-
tors (third-phase delay) contributed much more to the
maternal deaths than the delay in decision-making at a fam-
ily level (first delay). Delayed referral from other health facil-
ities, delay in getting treatment at DRRH, and inadequate
skills of providers at both DRRH and referring facilities have
been featured out as the leading associated factors. In order to
reduce these delays, timely feedback to all referring facilities
needs to be strengthened as well as mentorship programmes
to health care workers of these facilities. The hospital should
conduct job trainings and regular drills on management of all
obstetric emergencies. The senior doctors should also super-
vise the junior doctors, especially in women with obstetric
emergencies requiring surgical intervention. The antenatal,
postnatal, and labour wards should have trays with all medi-
cine and medical supplies essential for management of obstet-
ric emergencies such as haemorrhage and eclampsia. All lower
health facilities should have clearly structured referral proto-
cols for transportation of women with obstetric emergencies
to Dodoma Regional Referral Hospital. A further study on
trends of maternal deaths at this hospital is needed to follow
up on progress of the interventions instituted.

Data Availability

The data used to support the findings of this study are
included within the article.

5International Journal of Reproductive Medicine



Conflicts of Interest

The authors have no competing interests related to this
publication.

Authors’ Contributions

Mzee M. Nassoro conceptualised the study while Paul
Chetto, Enid Chiwanga, Athanase Lilungulu, and Deogratius
Bintabara reviewed the manuscript. Jacquiline Wambura
assisted in availing the files and in data collection.

Acknowledgments

We acknowledge the assistance provided by the nurse in
charge of the maternity block at Dodoma Regional Referral
Hospital and the staff.

References

[1] WHO, International statistical classification of diseases and
related health problems. Tenth revision, WHO, Geneva, 1992.

[2] World Health Organisation, UNICEF, and United Nations
Population Fund and the World Bank, Trends in Maternal
Mortality: 1990 to 2015, WHO, Geneva, 2015.

[3] UN Maternal Mortality Estimation Inter Agency Group,
“Global, regional and national levels trends in maternal mor-
tality between 1990 and 2015, with scenario based projections
to 2030; a systematic analysis”.

[4] National Bureau of Statics, Dar es Salaam Tanzania; Tanzania
Demographic and Health Survey 2010, ICF Macro Calverton,
Maryland, USA, 2011.

[5] Ministry of Health, Community Development, Gender,
Elderly and Children(MoHCDGEC), Ministry of Health Zan-
zibar, National Bureau of Statistics (NBS), Office of the Chief
Government Statistician (OCGS) and ICF, 2015 – 16 TDHS-
MIS Key Findings, MoHCDGEC, MoH, NBS, OCGS and
ICF, Rockville, Maryland, USA, 2016.

[6] Dodoma Regional Health Management Team, “Reproductive
and Child Health Coordinator's report, 2018”.

[7] S. Thaddeus and D. Maine, “Too far to walk: maternal mortal-
ity in context,” Social Science & Medicine, vol. 38, no. 8,
pp. 1091–1110, 1994.

[8] E. Urassa, S. Massawe, H. Mgaya, G. Lindmark, and
L. Nyström, “Female mortality in reproductive ages in Dar es
Salaam, Tanzania,” East African Medical Journal, vol. 71,
no. 4, pp. 226–231, 1994.

[9] O. E. Mapunda, S. E. Msuya, N. A. Kapologwe, B. John, D. J.
Damian, and M. J. Mahande, “Assessment of maternal mortal-
ity and its associated causes at Shinyanga Regional Hospital in
Tanzania,” Women's Health Bulletin, vol. 4, no. 2, 2016.

[10] A. B. Pembe, C. Paulo, B. S. D’mello, and J. van Roosmalen,
“Maternal mortality at Muhimbili National Hospital in Dar-
es-Salaam, Tanzania in the year 2011,” BMC Pregnancy and
Childbirth, vol. 14, no. 1, 2014.

[11] E. W. Maro, N. R. Mosha, M. J. Mahande, J. Obure, and
G. Masenga, “Ten years trend in maternal mortality at Kili-
manjaro Christian Medical Center Tanzania, 2003–2012: a
descriptive retrospective tertiary hospital based study,” Asian
Pacific Journal of Reproduction, vol. 5, no. 3, pp. 214–220,
2016.

[12] A. Nove, Z. Matthews, S. Neal, and A. V. Camacho, “Maternal
mortality in adolescents compared with women of other ages:
evidence from 144 countries,” The Lancet Global Health, vol. 2,
no. 3, pp. e155–e164, 2014.

[13] A. K. Blanc, W. Winfrey, and J. Ross, “New Findings for
Maternal Mortality Age Patterns: Aggregated Results for 38
Countries,” PLoS One, vol. 8, no. 4, article e59864, 2013.

[14] M. Magoma, A. Massinde, C. Majinge, R. Rumanyika,
A. Kihunrwa, and B. Gomodoka, “Maternal death reviews at
Bugando Hospital north-western Tanzania: a 2008–2012 ret-
rospective analysis,” BMC Pregnancy and Childbirth, vol. 15,
no. 1, 2015.

[15] D. P. Urassa, A. Carlstedt, L. Nyström, S. N. Massawe, and
G. Lindmark, “Eclampsia in Dar es Salaam, Tanzania — inci-
dence, outcome, and the role of antenatal care,” Acta Obstetri-
cia et Gynecologica Scandinavica, vol. 85, no. 5, pp. 571–578,
2006.

[16] E. Illah, G. Mbaruku, H. Masanja, and K. Kahn, “Causes and
risk factors for maternal mortality in rural Tanzania–case of
Rufiji Health and Demographic Surveillance Site (HDSS),”
African Journal of Reproductive Health, vol. 17, no. 3,
pp. 119–130, 2013.

[17] Global Burden of Disease 2015 Maternal mortality collabora-
tors, “Global, regional, and national levels of maternal mortal-
ity, 1990–2015: a systematic analysis for the Global Burden of
Disease Study 2015,” The Lancet, vol. 388, no. 10053,
pp. 1775–1812, 2016.

[18] A. K. Manyeh, R. Nathan, and G. Nelson, “Maternal mortality
in Ifakara health and demographic surveillance system: spatial
patterns, trends and risk factors, 2006 – 2010,” PLoS One,
vol. 13, no. 10, article e0205370, 2018.

[19] V. M. Bwana, S. F. Rumisha, I. R. Mremi, E. P. Lyimo, and L. E.
G. Mboera, “Patterns and causes of hospital maternal mortal-
ity in Tanzania: a 10-year retrospective analysis,” PLoS ONE,
vol. 14, no. 4, article e0214807.

[20] X. Lili, H. Jian, Z. Mengjun et al., “Epidemiological analysis of
maternal deaths in Hunan province in China between 2009
and 2014,” PLoS One, vol. 13, no. 11, article e0207920, 2018.

[21] N. Gunawardena, G. Bishwajit, and S. Yaya, “Facility-based
maternal death in Western Africa: a systematic review,” Fron-
tiers in Public Health, vol. 6, p. 48, 2018.

[22] K. Kumari, R. K. Srivastava, M. Srivastava, and N. Purwar,
“Maternal mortality in rural Varanasi: delays, causes, and con-
tributing factors,” Indian Journal of Community Medicine,
vol. 44, no. 1, pp. 26–30, 2019.

[23] A. Biswas, M. A. Halim, K. Dalal, and F. Rahman, “Exploration
of social factors associated to maternal deaths due to haemor-
rhage and convulsions: analysis of 28 social autopsies in rural
Bangladesh,” BMC Health Services Research, vol. 16, no. 1,
p. 659, 2016.

6 International Journal of Reproductive Medicine


	Maternal Mortality in Dodoma Regional Referral Hospital, Tanzania
	1. Introduction
	2. Methods
	2.1. Study Design
	2.2. Study Setting
	2.3. Data Collection
	2.4. Data Analysis
	2.5. Ethical Considerations

	3. Results
	4. Discussion
	5. Conclusion
	Data Availability
	Conflicts of Interest
	Authors’ Contributions
	Acknowledgments

