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Aim of investigation and introduction

1.  Aim of investigation and introduction

1.1. Maternal and fetal mortality and morbidity in Niger ia

Maternal and child mortality in Africa, especialily Nigeria, is one of the highest in the
world. Maternal deaths defined as adeath of a woman while pregnant or within 42 dafys o
termination of pregnancy, irrespective of the dimatand site of the pregnancy, from any
cause related to or aggravated by the pregnancitgsomanagement but not from accidental
or incidental causes[14]. Maternal death is usually measured by theenma mortality ratio
(MMR), e.g. the number of maternal deaths per 1@D|W¥e births.

According to the World Health Statistic of the WHO, an average of 900 maternal deaths
(MD) per 100,000 live births occurs in Africa. Nigggs maternal mortality ratio is higher
than the mean MMR in Africa: 1100 MD/100,000 livetls. The under-five mortality, the
probability of dying by age of five, averages 14Q0D live births in Africa, in Nigeria 186
children per 1,000 live births die by the age okfiNigeria has one of the worst records of
maternal and child deaths in the world until présiene.

Half of the maternal deaths worldwide occur in Afm Region and another third in south-east
Asia Region. High maternal and fetal mortality satge indicators for inadequate maternal
health care in the country and Nigeria is still @ig¢he countries with the highest maternal

and fetal mortality worldwide.

For reasons of lacking civil registration systematemal mortality is difficult to measure.

Estimations of national health programs have lichieeccess to exact data of maternal
mortality [2]. Maternal deaths might be under-reépdr especially in developing countries, for
reasons of lacking registration of maternal ded8js There is an urgent need for better
country level data and for support to building mf@tion systems able to identify and

monitor all births and deaths [15].

Two of the eight existing Millennium Development &® (MDG) are aimed to decrease
children and maternal mortality, which illustratie® importance of these targets for world
population. All 192 United Nation Members and woésldeading development institutions
agreed in 2000 to achieve the Millennium Developh@nals by the year 2015. MDG 4
encompasses the reduction of the under-five mtytedite by two thirds between 1990 and
2015. MDG 5 target pursues reduction of maternattafity ratio by three quarters by 2015

and achieve universal access to reproductive heHitbse targets include eradicating extreme

2



Aim of investigation and introduction

poverty and hunger, achieving universal primary cadion, promoting gender equality,
fighting disease epidemics such as HIV/AIDS and avial ensuring environmental

sustainability and developing a global partnersargevelopment [16].

In Nigeria, reaching the Millennium Development Goi still a big challenge. Sustainable
success could not be reached at the moment, nditheagh Federal Government, nor
through development institutions, which make effoih decreasing maternal and fetal
mortality. Hogan et alregistered in a study, measuring maternal moytalitLt81 countries, a
global annual average rate of decline over theodefi990-2008 of 1.3%. Nigeria was
estimated to register increased maternal mortéiit;n a mean of 516 MD/100,000 in 1980
up to 608 MD/100,000 in 2008 [4]. The National Plagion Commission (NPC) reported a
childhood mortality of 75 children per 1,000 livetbs and a maternal mortality of 545 per
100,000 live births in Demographic and Health Suréim 2008 [5]. Maternal health
remains the target for which progress has been dissppointing [15].

Causes of maternal mortality

The causes of maternal morbidity and mortality lsardivided into direct and indirect causes.
Direct obstetrical complications include hemorrtggafections, unsafe abortion, eclampsia
and obstructed labor. Indirect causes for mateteaths are diseases, infections (i.e. malaria,
HIV/AIDS, hepatitis) and anemia related to poor ritigin [6, 7 and 8]. Eclampsia, a
complication of pregnancy, remained the leadingseaior maternal and perinatal mortality
and morbidity in NigeriaKullima et al.[9] registered in a study a percentage of 46.4ldeat
from eclampsia. Maternal deaths remain higher amitroge patients, who experienced
antepartum eclampsia compared to those who hadpartium or postpartum eclampsia.
Magnesium sulphate is provided by Nigerians govemimfor reducing eclampsia and
maternal deaths caused for eclamptic reasons. WIHDr¢commended magnesium sulfate as
an effective inexpensive and safe intervention reatt women with eclampsia and pre-
eclampsia. It is estimated, that a 50% increaskaruse of magnesium sulfate would prevent

10-15 maternal deaths per 100,000 live births\wresource countries.

Other studies in Nigeria b&be and Omo-Aghojd.0] mentioned four leading direct causes of
maternal mortality: Sepsis (27.4%), hemorrhage 4%4, obstructed labor (16.3%) and
eclampsia/pre-eclampsia (15.6%). The two leadirdjréct causes for maternal mortality
were institutional difficulties e.g. lack of powaupply, lack of blood, delayed referral,

delayed decision making and inability to pay fee46.8% and anemia in 8.2%.

3
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Besides the known reasons of maternal deaths tlasbooking status of the women before
delivery influences the maternal mortalifymeoro and Ejikemgll] represented higher

mortality, which was statistically significant (p €.0001), in those patients, who were
unbooked before delivery. The MMR of the booked wamvas 676MD/100,000 deliveries,
the MMR of unbooked patient’s 4,617/100,000 delegerAlso a lower social status and a

lower number of parity as well as a young age wereelated with a high maternal mortality.

Antenatal care

The WHO reports of antenatal care coverage in 2@itf,at least one visit for antenatal care
during pregnancy, with an average of 73% in Afridageria had antenatal care coverage only
of 58% in 2010 [1]. In comparison in Germany gugliprinciples for prenatal care exist,
which intend at least ten antenatal visits and ethmatenatal care visits with ultrasound
diagnostic between 9.-12, 19.-22. and 29.-32. wesfkpregnancy [18]. In developing
countries antenatal care is important for reasdnbigh rates of malaria, HIV-infections,
tetanus or anemia in poorly nourished women @@renne et al[7] mentioned the lack of

antenatal care as a risk factor of maternal moytali

Reduction of maternal mortality by Quality assuran@ in obstetrics — a major
sustainable goal

Although many studies register different causesnaternal deaths, the main reasons for
maternal deaths are well known. Despite all effdsis government and development
institutions, a sustainable decrease of materréafetal mortality could not be achieved to the

present time.

For reaching a reliable data evaluation and stadinvell-directed development aid for single
hospitals in northern Nigeria, an Institute of QiyaAssurance (IQA) was supposed to be
founded in January 2008, located at the Aminu Kdmaching Hospital (AKTH). Ten

hospitals, five in Kano State and five in Kadunat&t participate in a regular monthly data
collection for evaluating obstetrical data, incluglimaternal and fetal mortality and indicators

of maternal and child mortality and morbidity.

In these hospitals data are monthly collected lohiaf midwife for a half-yearly statistics
analysis of the data of the ten hospitals. Relatioetween maternal and fetal mortality and
various indicators have been evaluated and the kav@ been regularly presented and
discussed in half-yearly meetings with doctors amdwives from the hospitals.

4
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Additionally, regular monitoring visits of all tehospitals take place. An evaluation of the
hospital status, including equipment and hygiematus and number of doctors and nurses
working in the hospitals was conducted in Decenf#i19. Existing lack in equipment and

hygiene as well as lack of employees for condudisgfficient maternal health care could be
shown.

Education programs for doctors and nurses are abeduat the half-yearly “review
meetings” e.g. use of anti-shock garments and skeotifetal Doppler.
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1.2. Northern Nigeria - General information, population and health care

1.2.1. General information

The Federal Republic of Nigeria is located betwgenTropic of Cancer and the Tropic of
Capricorn, on the Gulf of Guinea on the westernstad tropical Africa [12]. It is part of
West Africa and borders the countries Benin inwest, Niger and Chad in the north and
north-east and Cameroon in the east. With an afe22®,769 km2 and a population of
140,431,790 inhabitants, the Federal Republic afeNa is the most populous country in
Africa [13]. The Federal Republic of Nigeria is wigd into 36 States and the Federal Capital
Territory (FCT), Abuja. The population density ofgdria is 152/km?2 [13], comparatively in
Germany there is a population density of 230/kn#q.[1

The national language of Nigeria is English. Otlarguages spoken are Yoruba in the
southwest, Hausa in the north and Igbo in the sa#hregions of the county. Two religions

are mainly represented in Nigeria, the Muslims rtyaim the north and the Christians mainly

in the south of the county, but also natural religi are represented all over the county [20].
About 250 social-linguistic groups exist in the Eead Republic of Nigeria [13].

Since 1999 the Federal Republic of Nigeria is asigential democracy. The current
President and Commander-In-Chief of the Armed Foofehe Federal Republic of Nigeria is
Dr. Goodluck Jonathan (since 06.5.2010), Vice-®edi since May 2010 is Namadi Sambo.
Foreign secretary of the Federal Republic of NeyesiHenry Odein Ajumogobia [20].

1.2.2. Education

The educational system in Nigeria is divided intoyears of primary school, three years of
junior secondary, three years of senior secondarg &ur years of university or
undergraduate education leading to the award ofgaes. The junior secondary school is
both, pre-vocational and academic. At the senioomsgary level, technical, commercial and
other vocational courses are included [13]. A totaiber of 54,434 schools exist in Nigeria
(data year 2008). In 2008 a total enrolment 0f224,518 students were registered,;
11,483,943 of them male pupils and 9,810,575 ferpafsls. The Teacher/Pupil Ratio in the
schools was 36. The completion rate in 2006 wa$%Zor primary school and 20.1% for
secondary school. The English literacy was 54.52006 [13].
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1.2.3. Employment

The total employment by economic activities, meadun 2007, registered a total working
population of 54,030,000 people in Nigeria. Mosthedm (31,277,967) working in the sector
of agricultural, hunting, forestry and fishing; nyam the educational sector (10,443,999),
public administration, defense and community sostvices (5,338,164) and transport,

storage and communication sectors (1,107,615) [13].

1.2.4. Household statistics

Household statistics by using the Core Welfare Quesaire Survey (CWIQ) is designed to
collect household data for quantitatively profilitige Welfare of Nigeria’s population. It
represents the spread and trends of poverty levélligeria, which includes the lack of
income, lack of access to health, education anératervices as well as powerlessness,
isolation, vulnerability and social exclusion. IngHria 63.9% of the people do classify their

own household as poor, 67.0% in rural areas, 5TQ%ban areas [13].

Electricity, water supply and sanitary facilitieee some welfare indicators registered in the
statistics in 2008.

The percentage distribution of households by typelectricity facilities demonstrates, that
41.3% had a public access only, 7.4% a public andie access and only 3.2% a private
type of electricity, 48.0% had other forms or neatlicity. In total 55.2 percent of the

households in Nigeria have electricity access [13].

The dwelling units by type of water supply had aisehold distribution in 2008 of 8.8%
pipe-borne water, 28.4% bore-hole water, 31.5% wlter, 27.6% streams or ponds and
3.2% of tanker, truck and vans. In total 85.2%haf population of Nigeria have any access to

water, a year-round water source is guaranteedl|in43.3% [13].

Most households in Nigeria are only supplied witlpia(54.6%) as a toilet facility, 0.1%
using pails, 15.3 water closets and 30.1% othex offoilets [13].



Aim of investigation and introduction

1.2.5. Health care system in Nigeria

The health delivery services in Nigeria are prodidey the Federal Government; State
Governments, Missionaries, Corporate OrganizatiBnsate Agencies and Individuals [13].
The Federal Ministry of Health (FMOH) in Nigeria haight departments specializing in

different aspects of health care [21]:

Family Health

» Finance and Accounts

* Food and Drug Services

* Human Resources

* Hospital Services

* Planning Research and Statistics
* Procurement

* Public Health

Minister of Health of the Federal Republic of Nigerns currently (2010) Prof. C.O.
Onyebuchi Chukwu.

The functions of the department of Family Healtd &r develop, coordinate and implement
policies and strategies and provide Nigerians padpr with improved and sustained quality
health services, including improved nutritionaltssato reduce maternal mortality and infant
mortality rates and increase the life expectancyNajerians. Awareness on nutrition,
Reproductive, Maternal, Neonatal and Child Heakdplescent Health Development and
School Health are areas of responsibility of th@&ement of Family Health. To improve and
promote quality services in Nigeria, a collabomatwgith all Departments within the Federal
Ministry of Health, the ministries and developmeattners and other relevant stakeholders

are necessary [22].

The department of Hospital Services supervises3B3h@alth care facilities all over Nigeria,
14,607 public health care facilities and 9,029 gevhealth care facilities [13].

The Ministry of Health of Kano Stats responsible for 666 public health care fag#t{637
primary health care centers (PHC), 27 secondaritrheare centers (SHC) and two tertiary
health care centers (THC)] and 15 private health canters (all of them secondary hospitals)
[13].
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In Kaduna State the Ministry of Healupervises 827 public health care centers (813,PHC
11 SHC and three THC) and 333 private health cangecs (331 PHC and two SHC) [13].

The access to health care centers is limited fgefns population, especially for the people
living in urban region. In 2006 a total of 55.1%dh&ccess to medical service, 70.9% in the
urban region and only 47.8% of the population edrvegions had access to medical services
[13].

— “
Figure 1: Primary health care centre in Kuyello village in #ana State
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1.3. Northern Nigeria — Structure of the health care sykem

1.3.1. Ministry of Health in Kano State and the helth care system

Kano State, located in north-west of Nigeria, i® af the 36 states in Nigeria and borders
Katsina State to the north-west, Jigawa Statedmtirth-east, and Bauchi and Kaduna States
to the south. The Governor of Kano State, at thee tof this report, was Malam lbrahim
Shekarau. The state of 20,280 km? is divided imtoL4cal Government Areas and has a
population of 9,401,288 (census 2006) [13, 23],clwhs a population density of 464/kmz,
The majority of the people living in Kano speak tha@usa language but the official language

in Kano State is English.

“The Ministry of Health (MOH) is one of the 16 etirgy ministries in Kano State. It is the
coordinating and controlling authority for agencasl institutions in the health sector that
are owned by the State Government. It is respandid the overall supervision of the
implementation process of the National Health Bo#is well as state policies and measures
on health matters, and has oversight over heatihties owned by other organizations within

the state.

The internal structure of the ministry is made upfiee Directorates, each headed by a

ranking Director. These are:

» Directorate of Primary Health and Disease Control,
» Directorate of Medical and Health Care Services,

» Directorate of Administration and General Services,
» Directorate of Nursing Services; and

» Directorate of Planning, Research and Statistics
Each of these departments is sub-divided into apeed departments and units.

In addition to the main ministry two semi-autonoraoRarastatals exist, the Hospital
Management Board (HMB) and the Drugs Managemenh&géDMA).

The Hospital Management Board is responsible Herrecruitment, training, remuneration,
promotion and discipline of the staff of all Stajevernment-owned hospitals and health
centers, the coordination and supervision of the&/iies of all zonal Hospital Management
committees in the State as well as the purchaserdhovation and rehabilitation of the

hospital equipment and the structure of the holspita

10
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The Hospitals Management Board has a board andtbisconsisting of members and an
Executive Secretary who is the Chief Executive ceffi of the organization. It has two
directorates headed by a Director each, who répdhe Executive Secretary, namely:

« Administration and General Services.

+ Hospitals Services

The structure also includes the professional departs of Medicine, public Health and
Nursing, each headed by a head of department wi@pbrts directly to the Executive
Secretary.

The Drugs Management Agency was established fopdingeose of procurement, production
and supply of high quality drugs to Government ltadp at affordable prices. It is supposed
to provide adequate and continuous supplies oihéaserugs on a revolving fund basis. A

General Manager, who reports to the Commissionéteafth, heads the agency.” [24]

et

Figure 2: Phrmacy of primary health care center in Kuyelltage, Kaduna State

(“-“ page 10 line 9 to page 11 line 12 is an offitistatement of the Kano State Government accorttirthe
official announcement (www.kanostate.net/healtin@){R4].

11
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1.3.2. Ministry of Health in Kaduna State and the health @re system

Kaduna State and its capital Kaduna are locategmtral northern region of Nigeria. It shares
common borders with Zamfara, Katsina, Niger, KaBauchi and Plateau States. To the
South-West, the State shares a border with the r&ledgapital Territory, Abuja. The
Governor of Kaduna State, at the time of this repsas Arch Mohammed Namadi Sambo.
The State is divided into 23 Local Government Areadl has a population of 6,113,503
(census 2006) at a size of 42,481 kmz2 [13, 25]ctvis a population density of 144/kmz2.

Kaduna State is mostly populated by Hausa, GwaatalK and Bajjuu ethnic communities,
along with up to 36 other indigenous ethnic grotqushd in different parts of the State. The
main ethnic groups are: Hausa, Fulani, Bajju, Katédgoro, Moro’a Jaba, Gbaggyi,
Kanninkon, Ninzam, Chawai, Atyap, Ham Kurama anHedd, with Hausa and English

languages as common languages [25].

“The Ministry of Health is one of the 24 existingmstries in Kaduna State. It was created to

essentially provide responsive and basic healthszmace to all citizens in the state.

Apart from a large University Teaching Hospitaldaria, there are large and fully equipped
government hospitals located in Zonkwa, Jama'a Kefdnchan. Smaller government and
privately owned ones are also found in towns lik&iB Gwari, Kagoro, Saminaka and Soba.
The State Government, together with the FederaleBwment and the World Health
Organization (WHO), has also established Comprebesimary Health Care Units in some
selected rural areas; (e.g. Yaka Wada in Giwa L@RAich provide child care, pre- and ante-

natal health care.” [26]

(“-“ line 13 to 21 is an official statement of éhKaduna State Government according to the official

announcement (www.kadunastate.gov.ng/health f6j.
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2. The “three delays” as causes of maternal mortality

According to estimates made for the year 2005 byQ/VHNICEF, UNFPA and the World
Bank [16] a total of 536,000 maternal deaths dueotoplications associated with pregnancy
and childbirths occur worldwide. Developing couesgriaccounted for 99% (533,000) of these
deaths. More than half of maternal deaths (270,0080)rred in sub-Saharan Africa region in
2005.

Most of the maternal deaths result from direct efpst causes such as hemorrhages,
infections, unsafe abortion, eclampsia and obstdutabor. A majority of these deaths could

have been prevented by timely medical treatment [1]

The international literature focuses the awaremesthree delays, which mainly explain the
high maternal mortality. Thérst delay takes place in the villages; it is a socio-ecormomi
factor. The problems are based on insufficient Hedge of the dangerous signs before and
during labor, the delayed decisions to bring théepés to a hospital and the insufficient
power of decision making. Th&econd delays related to the transport of the patient. The
reasons for the late arrival of the pregnant wortarhe hospitals, in general related to
households with low income, are long distancesht® tertiary health care centers and
insufficient conditions of the roads. Thard delayis caused by hospitals with an insufficient
system for hospital care. Mostly the hospitals s@&lequate equipped and staffed. The
personnel in the hospitals are not trained satsfa@nd in addition high work load for the

employees in the hospitals delays sufficient care.

The “three delays” are closely connected and imibeeeach other; a complex interplay
between the delays leads to maternal deaths. Ajthouost of all maternal deaths occur as a
result of all three delays, any one of the delagoisnected with maternal and fetal deaths [1].
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2.1. First delay: Socio-economic factors as causes foraternal and fetal mortality in
the villages

The first barrier for reaching health care fa@htiis the delay in deciding to seek care on the
part of the individual, the family, or both. Impant factors for decision to seek care are the
distance to the next health care facility, finahcw@st of receiving care and the quality of care.
At first the illness factors influence the decisminvomen to seek care. Recognition of illness
is defined by the patient’s view of reality, not hgalth professional’s medical criteria [1].
The recognition of iliness is closely connectedhwick of education, lack of health literacy,

harmful cultural practices and lack of life skilJ.

Importance of education level and receiving an@naare was shown in a study by
Harrison [3]: In populations of women without any formal us@tion and no received
antenatal care, that was 33% of the surveyed ptpunjdhe maternal mortality was 2900 per
100,000 live births. The surveyed population witlu@ation and antenatal care combined,
only 10%, had a maternal deaths ratio of 250 p&rQID live births.

In many countries women do not decide on their dwrseek care, therefore causes of
maternal morbidity and mortality exist at the hdusds, community and district levels. The
decision often belongs to a spouse or to seniorlmeesrof the family. In certain areas women
need permission to travel, which usually is be giv® the husband [1]. Awareness and
perception among the community members of the saabenaternal deaths will influence
their decision to seek help e.g. for women withtalzded labor or postpartum hemorrhage
[4].

The correlation of individual household and comnycharacteristics and using of maternal
and child health services in Nigeria was represkmte study byBabalola andFatusi[5] in
2009: A strong relationship could be found betweslucational level and presence of
medical personnel at delivery. Women without anyrfal education seek medical personnel

at delivery in 17.7%, women with a post-secondaiycation in 93.4%.

Affiliation to ethnic groups had a close relatianftequency of antenatal care and delivery in
health care facilities. Hausa and Fulani womenh ldhnic groups of northern Nigeria, seek
medical personnel at delivery in 15.2% and 17.6ch less in comparison to other ethnic
groups, e.g. Yoruba and Igbo delivered with therattince of medical personal in 81.4% and
78.7% of the cases [5]. Thus woman of Hausa-Fug#imiic group was at a higher risk of

dying during pregnancy and childbirths in northicahNigeria according to a study kjjah

et al.[6] in 2005.
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Socio-economic status, with a higher antenatal aate medical personal at delivery in rich
households, and type of place of residence aragweedictors of seeking health facilities of
women in labor. The study Hyabalola and Fatus[5] shows that women in urban regions
had the attendance of medical personal in 68.8%lewiomen living in rural areas had

support of medical personnel in only 32.1% at deiv

Beside these socio-economic and household factaabty of care, with inadequate staffed
and equipped health care facilities, is an impartamsideration in decision to seek care. The
knowledge by own experiences or those of other lpelopm the villages plays a role in the

decision of seeking care for a woman.

2.1.1. Community dialogues in the villages

To create a consciousness of the population ontimxiproblems of maternal and fetal
morbidity and mortality Rotary International (RBtablished different activities to inform the
population on household, community and districelsvabout reasons and existing problems
causing maternal and fetal mortality and morbidity.

The ministry of health in Abuja, the Local Govermm©fficials, Chiefs and Village Heads,
Commissioners of Health and of Women Affairs and Hhospital Management Board of
Kano and Kaduna States got informed about the girajed activities planned in the villages.
Fieldworkers remind Local Government Officials, €fisiand Village Heads to recognize the
responsibility of them for antenatal care and skfieseries of their women and daughters.
Since 2008 a chief midwife carries out communiglaljues in the villages in Kano State and
Kaduna State in northern Nigeria within the catchtise area of the ten hospitals,
participating in the project of quality assurangéece 2008. The chief midwife informs
women, men and young person of the village comnasjitas well as traditional birth
attendants (TBA’s) about different topics of pregey e.g. nutrition during pregnancy,
importance of antenatal care and presence of meguicsonal during labor and delivery [7].
Beside community dialogues in July 2007 PopulatMedia Centre (PMC) launched its
second social content radio serial drama in Nigéfuwan Dare” (“Midnight rain”), an
“awareness program” financed by the Packard Fouwmat'Ruwan Dare” focuses on
promoting reproductive health, enhancing knowledgd use of family planning services,
and prevention of HIV/AIDS [17].
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2.1.2. Community dialogue in Kuyello village

Report compiled by P.E. (Field Liaison officer KaduState) on community dialogue held at

Kuyello, Birnin Gwari Local Government Area in KataState on the"™ecember 2009:

Figure 3a+b: Kuyello community

“We arrived at Kuyello community after
visiting General Hospital Birnin Gwari at
3:05pm; we were received by the District
Head. He said they got our message from
the MCH coordinator but that she did not
state time of arrival, so, some women had
decided

However, he sent words across to the men

waited, to go back home.
and women who later converge upon the
delivery of the message from the District
Head. The meeting was held at the District
Head palace. The purpose of our visit
wasn’t new to them since we had visited
the community before and so Z.P.
introduced the two new faces in the team,
which was Prof. W.K. and S.A.”

Five Rotary International team members visitedabmmunity.

“Z.P. tried to find from those present at the prw dialogue on what was discussed but no

one could say anything and so, run through theesdiscussed again but this time in

summary:

Figure 4: Community dialogue in Kuyello
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* Poor antenatal care (ANC) attendance

* Maternal mortality record from our

partnering hospitals
* Poor hygiene status of women
* Poor hospital delivery

* Poor balance diet
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Z.P. said poor antenatal care (ANC) attendance basn the root cause of most maternal
mortality; this is so because most complicationgiagnancy could be detected when the
woman goes for ANC as routine check. It will befgrened on the woman during ANC. She
said the women can forgo a day in a month to ati®N@€ saying it is no long frequent as it

was before. ANC is necessary just for four to fimees during her pregnancy and nursing

period.

She explained that most women die from eclampsiaolrhage and anemia, saying all of
these causes of maternal mortality can be preveihi@ay the women would go for ANC and
also deliver in the hospital. She said most of de¢aulters of ANC attendance are the
Hausa/Fulani women; hence, her message is targetethem. She also pleaded with the
Hausa/Fulani men to ensure that they allow theimea attend ANC and also deliver in the

hospital.

She said the cause of eclampsia is not pathogbeaiccould be detected when they go for
ANC and urinalyses are carried out on their urimeaheir blood pressure (BP) tested, it can
be prevented. She told them of the risk of thengafi@ fits which made most eclamptic
patients fall into wells or fire while doing thedomestic chores, she also elaborated on some
other issues like vesico-vaginal fistulas (VVF)isgythat the Hausas marry their children at
an early age, these girls get pregnant and refosgot for ANC and/or refuse to deliver in the
hospital where they could receive help to perforaesarean section (CS) if the woman
cannot deliver on her own due to small pelvic bondlat pelvic bone of the mother. This
could prolong the labor if left at home causingigessaginal fistulas (VVF) or recto-vaginal
fistulas (RVF).

She said women are made with different pelvic hasmse flat, some other like that of men
and others are normal, but yet complication coutdl srise that the traditional birth
attendants (TBA’s) may not be able to manage ex@egiilled midwife. She spoke on fetal
presentation, breech presentation, cephalic anahdvarse lay, saying that fetus may come
with the hand, buttocks or face instead of the h@adormal delivery, to this the midwife
could perform external cephalic version; and soeteid will get the umbilical cord twisted
around their neck. This can also bring about prged/obstructed labor leading to the death
of the fetus or both, mother and the fetus. Shetisatases where the mother survives but the
baby is dead in the uterus, the midwife performatws known as decapitation. She said

bleeding may occur due to placenta previa.
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Figure 5at+h: Z.P. (chief midwife) speaking to
the women, men and children of the community
of Kuyello village
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Z.P. spoke on family planning saying that
spacing ones child help the mother regain
more strength to go into another labor.

Frequent deliveries can bring about

prolapsed of the uterus, as she compared
the uterus to the elastic band of the under-
wear of the women. Wearing it and
washing it too many times makes the

elastic band to slack.

She spoke on the importance of good
balanced diet, she said anemia may come
from lack of balanced diet which could be

gotten from the available plants and food

stuff within the reach of the women but

since they don’t for ANC they may not be
taught how to mix the food to get balanced
diet.

She spoke on personal hygiene, saying that
keeping the environment clean and take
ones bath when he/she should can help
the

drainages and cutting down of grasses can

prevent infection and clean of

help prevent malaria as mosquitoes

wouldn’t have breeding places.”
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Questions, Suggestions, Request and comments:

Yusuf Abubakar: Request Rotary International to improve and renexheir primary health

care centre (PHC) as it is the only hospital whdre whole of the district attends when ill
and for ANC and delivery. Over 150 women attend Aliy but the dilapidating building is

very worrisome.”

Figure 6a: Primary health care centre in
Kuyello

Figure 6b: Women and children in hospital
bed
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Dantanimu Musa Kuyello*He comments
on Rotary International (RI) initiative to
hold community dialogue in some selected
communities, he said they have volunteer
village health development committee
which he happens to be a member. They
hold meeting occasionally and discuss
ways to improve on hospital attendance
and encourage the women and men to
always use the hospital as it is their right
and that is why it is built in the community.
He pleaded with us not stop visiting as
some organizations would come and when
their impact is been felt by the community
they stop coming.”

Inusa Mohammed:*He suggested that
whenever there’s going to be a visit of this
kind that inform them properly and in good
time so that we can have a good turn out
as the information is vital to members of

the community.”

Musa Abubakar?He said he would like

Rotary International to renovate and
employ more health personal in their
health centre as more than 50 patients
visits the centre daily and only two
personal are often on duty to attend to this

number, he said the clinic is short staffed.”
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Rukkaya Inusa‘She said the reason the women don't attend ANCesiames is that the men
send them to the clinic without money for transmortmoney to pay for drugs, she said this
sometimes discourage the women from attending AiGlaliver in the hospital.”

. 7

Figure 7b: Primary health care centre
centre in Kuyello

“To Rukkaya Inusa’s comment, the men said ofteegithe drugs paid for the women don’t
even take them.

To the above comments and suggestions, Z.P. arctene as best as could and she said in
the future if Rotary International is going to aiborate with Local Government owned

hospital such as PHC centers and the comprehemsa#h centers in quality assurance, we
shall pick their centre and improve on the struetur

A bag of mosquito nets and two bags of birth kisi¢h includes hand gloves, soap, a razor
blade, spirit, three hand towels, a cord ligatueehand brush, cotton wool, three plastic
containers and a piece of cloth for raping the balfgr expectant mothers, who are in their
third trimester, were donated. We told the womewgdme to the District Heads’ palace to
collect birth kits when they are in the third trister or when they experience any sign of
labor. The District Head on the behalf of the comityumembers expressed their delight on
our visit and for the birth kits and mosquito nets donated to the community for expectant

mothers.”
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2.2. Second delay: Transport to the hospitals

After the decision of the women in labor and/orithelatives to seek care of medical
personal, the second delay can occur by reachiraglaguate health care facility in time. The
problems associated with the second delay are iafl bf physical accessibility factors
including the distribution to facility, travel timeom home to facility, availability and cost of

transportation and conditions of the road [1].

An uneven distribution of facilities is an acut®lplem in most developing countries [1]. In
Nigeria, with a population density of 152/km2 [8his problem exists especially for rural

inhabitants who have long travel distances foratteess to adequate health care facilities.

As primary health care centers in the villagesraostly insufficiently equipped and staffed
for a sufficient maternal care, as described in“tmanmunity dialogue” by members of the

village, women have to travel long ways to reagleeondary or tertiary health care facility.

In a study in northern Nigeria blurkur et al.[9], who examined the pattern of eclampsia,
reported of 56% of the patients, who had a delayeaching medical facilities. Delay in

reaching medical facility was defined as inabitiyreach the hospital from home within three
hours. From the records in this study it was naisfige to determine those who had delays

after arrival at the facility before accessing care

Public transportation is inadequate in most regionsiral areas in northern States; lack of
transportation vehicles in the villages strengthimesproblem of reaching health facilities in

some cases.

In addition, even if decision is made to seek came vehicles for transportation of the
patients to the health care facilities are avadabbad roads render some areas
inaccessible [10]. Especially the rainy seasonctitasts from April to August in Nigeria,

with shorter rains in September and October, makassport to an arduous task or even

impossible in some cases [11].

For reasons of first and second delay home deiwestill the norm throughout northern
Nigeria. Galadanci et al.[12] reported a home delivery rate of 85.3% withiie States in
northern Nigeria. A total of 80.5% of the womenideled with the attendance of personnel
with no verifiable training in sanitary birthing deniques. Traditional birth attendants
(TBA's), village health workers, parents, neighbarsd other relatives have to assist and

decide in critical moments of deliveries.

24



The “three delays” as causes of high maternal riyrta

2.3. Third delay: Insufficient care of the patientsin the hospitals in Northern Nigeria

The third delay leading to maternal deaths ocautbe health care facilities, i.e. the delay in
receiving adequate and appropriate treatment dathldies. It includes different factors such
as shortage of supplies, equipment, drugs and blooducts, trained personnel, and

competence of available personnel [1].

In a recent study of the Federal Ministry of HegfIMOH) [13] in Nigeria, the proportion of
facilities that met basic essential obstetric c@evices (BEOC) and comprehensive essential

obstetric care services (CEOC) were examined.
Signal functions to fulfill basic essential obsietrare (EOC) services are:
» Administer parenteral antibiotics
» Administer parenteral oxytocic drugs
« Administer parenteral anticonvulsants for pre-egiaia and eclampsia
» Perform manual removal of the placenta
» Perform removal of retained products
» Perform assisted vaginal delivery

Signal functions to fulfill comprehensive EOC seps are all services included in basic

EOCS, additional functions are:
e Perform surgery (Caesarean section)
+ Perform safe blood transfusion

The proportion of facilities that met basic EOCSsvila2% for public facilities and 5.3% for
private facilities; 3.9% of public facilities and7 %% of private facilities fulfill the signal
functions for comprehensive EOCS [13]. Thus 94.9%ublic facilities and 67.2% of private
facilities could not fulfill the basic essentiagsal functions for obstetric care, which signify
the lack of necessary components for a sufficiestienmal care.

These results were confirmed at the visits of #rehtealth care facilities, participating in the
data collection in obstetrical management, in K&tate and Kano State in December 2009.
A lack of essential equipments, e.g. scales forhemst and babies in the delivery room,
suction machines in operating theatres, delivesyriments, lack of power and water supply
lack of emergency care services (anti-shock garsneamdl blood products) could be observed.
Neonatal care units were mostly not available osame cases, if available, insufficient

equipped, e.g. lack of incubators and instrumemtyéntilation and intubation of the babies.
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Additionally laboratories were not well equippedmost health care facilities and the status
of hygiene in the hospitals needed major improvenremost cases.

The Federal Ministry of Health represented dataroportions of health workers, which are

trained in life saving skills in the study on edssdrobstetric care facilities in Nigeria in 2003

[13]:

Only 10.2% of the non-specialist physicians hadeeaéed life saving skills, 9.9% of the

midwives had live saving skills (LSS) and 4.5% loé tommunity health workers (CHEWS)

had modified life saving skills. The Federal Minysof Health noticed that extended life

saving skills initiative commenced within the ldktee to four years before the study was
carried out and in the States where the progranbé&es operating there is the aim of training

all doctors in the shortest possible time [13].

A lack of equipment and trained attendants at dejivan lead to appalling consequences for
women during delivery, e.g. in case of postpartiemorrhage, which is the major cause of
maternal morbidity and mortality worldwide with thaighest incidence in developing
countries [14]. The availability of emergency olstecare including blood products and anti-
shock garments and the application of these liféagameasures are urgently necessary in

case of postpartum hemorrhage to safe mother’s.live

Onah et al.[15] emphasizes in the study of “Maternal mortalityhealth institutions with
emergency obstetric care facilities in Enugu Statgeria” the third delay as the most
common type of delay. A delay in institution managat was observed in 52.8% of the

women participating in the study.

A good management of health care facilities islihsis for offering a sufficient quality in
health care. Provision of basic equipments andhitrgi of health care personnel, e.g. life
saving skills for doctors and nurses is the respditg of the government. An important
factor for reducing maternal mortality is the irese of hospital deliveries. To reduce
particularly the “first delay” the health care fidees need the confidence of pregnant women
in maternal health services in the hospitals, whiah only be reached by scaling up the

system of obstetric health care in the facilities.
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3.  Obstetric fistula- a result of insufficient care duing labor

3.1. Epidemiology and causes of obstetric fistula

Obstetric fistula is an abnormal connection betwden bladder and the vagina (vesico-
vaginal fistula = VVF) or between the vagina and tectum (recto-vaginal fistula = RVF).
There are many reasons for developing fistulas; evew the main cause, particularly in
developing countries, is necrosis of the genitssue due to obstructed labor. Prolonged
obstructed labor also is the most important cadis#eweloping a fistula in northern Nigeria
(83.8-96.5%) [1,2]. Obstructed labor results insptee induced ischemia and necrosis of the
vagina and bladder, because the tissue of theosgaginal septum is compressed between
the fetal head and the mother's pubic bone. If twsdition continues over long time
(sometimes three to four days or longer) it leadsntassive tissue damage with the
consequence of the formation of a hole in the wesgaginal or recto-vaginal septum (or
sometimes both). The consequence is incontinentieeofostly young women. In addition,
the necrosis can lead to an “obstructed labor ynpomplex” comprising damages in the
urological (e.qg. total urethral loss), gynecologigastrointestinal, neurological (e.g. drop foot)
and musculo-skeletal systems [3,4].

Goh [5] reported an average duration of labor of 3.§sda those cases, where women
developed an obstetric fistula. In almost all thesses the unborn baby died.

Other causes for obstetric fistula are surgerlashiysterectomy, colporrhaphy and Caesarean
section and malignancy, radiation therapy, trawonagenital malformation and infection [6].
As shown in a study byall [1] in Jos in Nigeria only almost half of the womeith a
vesico-vaginal fistula had a spontaneous delivéd§.1%), more than half of the women
underwent different ways of operative deliverideeliCaesarean section (40.3%), forceps
delivery (9.1%) and deliveries with a vacuum exiva¢0.7%) Access to health care centers
with the possibility of conducting a Caesareanisads one of the most important tasks for
maternal health care. This study shows that a @Cemsasection does not prevent the
complications of obstetric fistula in all casespesally if the women were in labor for
several days and the tissue of the vesico-vagemus was already damaged. The Caesarean
section rate is very low in developing countried &dmere is shown a high ratio of Caesarean
sections between the richest and poorest poputatiathin the countries. In Nigeria there
was described a ratio from 8.3 between the richesttile and the poorest quintile. The
richest 20% of the Nigerian women had a substadytistter access than the poorest women
in the country [7]
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Genital mutilation also is one but not a major ceafor fistula (see 3.3.3. Female genital
cutting). In northern Nigeria a traditional praeticalled “yankan gishiri” is conducted among
certain tribes. Several cuts in the vagina usinggar blade, a knife or other sharp instruments
are used to facilitate the birth passage. Besidasjar blood loss and dangerous infections,
problems occur for the women after the genital fatitin, i.e. fistula can be a result of this

practice [8].

It is estimated that there are up to 2 million wornseffering from obstetric fistula worldwide
[9] and 1.5 million women in Africa [10]. 200,0000men in Nigeria are currently awaiting
surgical repair of their fistula [11]. Recent esdites reveal an incidence of at least 50,000
new cases each year worldwide [10] and at lea®0B83yew cases in sub-Saharan Africa each
year [11].Various studies from northern Nigeria showed thestie®o-vaginal fistula is a major
obstetrical problem in this region [1,2].

It is estimated for every women that dies in labpproximately 20 women suffer from
consequential damage like fistulas caused by pgeldhabor without sufficient treatment [9].

A recent paper shows, that the calculation of ticedence of obstetric fistula is difficult [12].

Between the 17and the 19 centurythe problem of obstetric fistula also affected matthe
United States of America and Europe [9]. Fistulakich arise from prolonged obstructed
labor, almost do not exist anymore in the indutzea countries by the middle of the"20

century as a result of the improvement of the éffeanedical care in obstetrics [13].

The “typical” patient for obstetric fistula in théeveloping countries is a poor, young,
primapara, illiterate women with a short statuvénly in a rural area, mostly married in young
age [14,15]. As shown in many studies fistula fesgly arise among young women living in
rural areas with a limited access to the healtk sgstem. Often the socioeconomic status of
the women is low and they are not informed aboudtilfaplanning and contraceptives are
limited or nonexistent resulting in a high ferglitate. The women often get married in very
young age and get pregnant before the maturatidheopelvis is completed. As described in
a study byTahzib[2], 32.9% of the patients were aged less than dd&sywhen the fistula
occurred during labor, among them mostly primapsnomen (52.1%)Wall [1] described

in a study in the town of Jos in Nigeria that 72¢4h® women did not receive any antenatal

care.
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In northern Nigeria primary health care centersteiki some villages, but mostly without a
sufficiently trained midwife and insufficient equient for maternal care during pregnancy
and labor. Secondary and tertiary health centezsoéten far away from the villages and
transportation to these centers is associated @xtfenses for the families. Therefore the
young girls and women in these areas regularlyveelthe babies with the support of a
traditional birth attendant (TBA) or experiencednfly members. Sometimes the women are

even alone.

An untreated fistula results in devastating sootaisequences for the afflicted women. These
women are often forced to live in appalling corah8. The development of a fistula is
accompanied with a fetal loss in 85% to 92% ofvaimen [1,16,17]

Women with a vesico-vaginal fistula are in genevaffering from different problems like
urethral or rectal incontinence, infertility, ameriea, infection, the loss of sexual function
due to stenosis and shortening of the vagina amdological injuries like foot drop [18].
Many women experience a social stigma: the lostawiily and their husband, most live
separated or divorced from their husbands, sonetlwar place in society and are forced to
leave their community. Consequently some live imguty, are malnourished and suffer from

psychosocial trauma [17].
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3.2. Methods and instruments for data collection

In the descriptive study 323 fistula treatmentsrfitovo hospitals in northwest of Nigeria were
analyzed. The operations were conducted in Rot#@tule Centre Wudil in Kano State,

approximately 50 km southeast of the city Kano, andRotary Fistula Centre Zaria, the

Rehabilitation Centre Kofan Gaya (Hajiya Gambo Szayan Kaduna State, approximately
70 km north of Kaduna. All patients were treatetiveen October 2007 and July 2009. The
operations were financed by the fistula projectrfrBotary International and carried out by
Dr. Waaldijk, a European specialist, and by traiggdecologists from Nigeria.

In both hospitals formal ethics committee is noaiable. Approval was obtained from the

hospital directors and the surgeons who carriedleubperations.

Data were collected from 323 patient reports inicigdpatients’ characteristics, i.e. age,

residence, number of pregnancy, number of livindgdodn and height of women. There was

the necessity of operation of 285 among all 323epts. The diagnosis with side, type and

classification of fistula was assessed under sgnakthesia, which is conducted just before
vaginal operation. The fistulas were classifiedoagimg to their anatomical location and size.

The classification system was first proposed aredusy Waaldijk (see 3.3.1.). Symptoms

like the duration of urine incontinence and stomlantinence were recorded if possible. The
intrapelvic peroneal nerve trauma (“drop foot”) weadegorized if achievable from grade 0 to

5 by muscle testing: grade 0 was no function wteastsg grade 5 was a normal function. The
duration of operation, anesthesia and descriptfamperation including the use of a catheter
and data about bladder capacity were recorded.palients were operated under spinal
anesthesia. After operation transurethral Folejobal catheters size 18 were inserted in all
cases.

The records of all patients were collected andeatered into an Excel spreadsheet. Mean

median, range and percentages of the collecteddatareported.

The median age of the women was 21 years, range 70 years. The height of the patients

varied from 1.32 cm to 1.72 cm with a median heajtt.54 cm.
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Out of 323 patients there were 285 with detailddrimation about the type of fistula (graph
1). 236 patients (83%) had a vesico-vaginal fistA#a(8%) had a recto-vaginal fistula and 27
(9%) had combined fistulas (VVF and RVF). Out oé tA36 patients with vesico-vaginal
fistulas detailed information about the type ofufia exists of 133 (56.4%) patients:

Type |: 18 (14%), Type Il Aa: 44 (33%), Type Il AB9 (29%), Type Il Ba: 5 (4%),
Type Il Bb: 27 (20%) and no patients with Type flstulas (0%).

Operation Reports
323 patients

l

Details about type of
fistula (RVF/ VVF)
N = 285patient:

l ,,

l

236 VVF- operations
82.8%

Type of VVF: details
of 133/236 = 56.4%

22 RVF- operations
7.7%

27 combinec fistula-
operationsVVF and
RVF)

9.5%

patients with VVF-
operations
—> | Typl: 18 (14%)
— | Typ llAa: 44 (33%)
— > | Typ llAb: 39 (29%)
— > | Typ lIBa: 5 (4%)
—> | Typ lIBb: 27 (20%)
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Detailed information about the number of pregnamerists for 213 (65.9%) patients out of
323 operation reports. The number of pregnancieged from 1 to 16 in all patients with a
median of three pregnancies. The number of livim¢gdeen of the 143 patients ranged from 1
to 9, 35% of the operated women did not have onegichild and 23% of them had only one
living child. The number of dead children rangeahirl to 12 and 18% of the women did not
have a dead child. This means, 82% of the womehalie at least one stillbirth or dead child
ranging up to 12 dead children in one case.

There was detailed information of 136 patients a&batrapelvic peroneal nerve trauma,
which is categorized from grade 0 to 5. Approxirhat&0% of these patients had a normal
function without any restrictions; all other patieihad different stages of restriction at least at

one side.

The longitudinal diameter, a measure to estimaéeladder capacity, was calculated by
measurement of the distance between the extere#traropening (EUO) and the bladder
wall (BW), measured by a calibrated metal soundyumithe distance between the external
urethra opening and the balloon (B) of the trartbuaé catheter [6]. The calculated

longitudinal diameter of the bladder (EUO/BW- EUQPfBnged from 4 cm to 19 cm with a

median of 10 cm.

« EUO= external urethra opening

« EUO/B = distance between EUO and balloon

« EUO/BW = distance between EUO and bladder wall
* Longitudinal diameter = EUO/BW - EUO/B

The bladder capacity may play a role in the outcéonghe patient. If the bladder capacity is
too low, urge incontinence may develop. If it i€r@ased, stress or overflow incontinence
may be expected. The “bladder capacity” can banastid according to the longitudinal
bladder diameter as:

 Small <4cm

* Moderate 5-6 cm

* Normal 7-12 cm

* Increased >12cm
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Measuring the bladder capacity in this way is moegact parameter of bladder volume, but it
will give a good approximation of the bladder capadn addition, there is a possibility of
discovering a bladder stone by metal sounding ledperation is started [6].

The urethra lengths can be measured with the trattgal balloon catheter. The distance
between the external urethra opening (EUO) andb#tieon of the catheter inside the bladder
is the urethra lengths (EUO/B).

The critical length of the urethra (EUO/B) regaglithe post repair incontinence is 1.5 cm

(Figure 8a+8b). The normal lengths of the femagthra should be between 3 and 5 cm.

External urethra
opening (EUO)

_____________________ el EUO/BW
¢1-1‘5cm L @_
ﬂ S AL
: \ 1‘"" &
\ : \\
\ - S/
S TR =
( \ Length of the N Transurethral
urethra balloon
(EUO/B) catheter
Figure 8a: continence/closing mechanism Figure 8b: continence/closing mechanism
frontal (by Waaldijk)[6] sagittal (by WaaldijKp]
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3.3. Classification and treatment of vesico-vaginal fistlas (VVF) and recto-vaginal
fistulas (RVF)

3.3.1. Classification of VVF and RVF

The classification and description of vesico-vabiaad recto-vaginal fistulas is still not
satisfactory, because there is no generally acdegéssification system for fistulas. Fistula
surgeons have mostly individualized systems ofistpfistulas and there is no evidence base
for decision making [9]. Currently, there are twocepted classification systems used for
fistula classification:

I. Goh’s Classification [19] of female genito-urinary trafistula is based on three

parameters:
1. Type:distance from fixed reference point; external anjnmeatus
2. Size:largest diameter in centimeters
3. Special considerationdibrosis, reduction in vaginal length/capacity and

special circumstances
Il. Surgical classification of obstetric fistulas bWaaldijk [20], according to
anatomic/physiologic classification of the fistula.
Operations in the present study were validatedWaaldijk's classification system. All
recorded fistula operations were carried out byWaaldijk and gynecologists trained by him.

The vesico-vaginal fistulas associated with continuous leaking of urinetigh the vagina
24 hours a day, which cannot be stopped or cleankd. symptom of theecto-vaginal
fistulasis an intermittent passing of stool from the vagwvhich can be stopped and cleaned.
The distribution of vesico- and recto-vaginal flagishows a considerably more frequent
appearance of isolated vesico-vaginal fistulas (83%b6lated recto-vaginal fistulas appear in
8% and cases with a combination of VVF and RVFtari®% [6].

The examination of the fistula is carried out unaleesthesia at the beginning of the operation

in the lithotomy position with the legs fixed ankibktly abducted in stirrups. The fistula is

classified and a final decision is taken how taitttee specific type of fistula [6].
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The classification system faesico-vaginal fistulasandrecto-vaginal fistulas by Waaldijk

[6] is used in this study, according to the anatdpiiysiologic location:

A. Vesico-vaginal fistulas B. Recto-vaginal fistula

Not involving closing mechanism Proximal fistulas
a without rectum stricture
b with rectum stricture

¢ with circumferential defect (very
seldom)
Il Involving closing mechanism Distal fistulas
A without (sub)total urethra involvement a without sphincter an
a without circumferential defect involvement
b with circumferential defect b with sphincter ani involvement

B with (sub)total urethra involvement
a without circumferential defect
b with circumferential defect

1] Miscellaneous, e.g., ureter and othédiscellaneous, e.g. ileouterine fistulas
exceptional fistulas after instrumental abortion

Table 1: Classification system for vesico-vaginal and re¢aginal fistulas

Within this classification it is further possible group patients according to the size of the

defect:
e small <2cm
e medium 2-3cm
e large 4-5 cm

* extensive >6Ccm

3.3.2. Obstructed labor injury complex

The development of fistulas is not the only injtingat arises as a consequence of obstructed
labor. The tissue damage causes a wide range ofiegsj which frequently appear in
connection with fistulas. The cascade of relatedtisystem injuries is known as the
“obstructed labor injury complex” including amenrweg, infertility, shortening or stenosis of
the vagina, damage to the pubic symphysis anddiamgt caused by compression of the nerves
supplying the lower extremities [13]. In addition, vesico-vaginal fistula can lead to
dermatological damages with the consequence ofliatdd and edematous skin at the

external genitalia, the buttocks and thighs [8].
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The intrapelvic peroneal nerve trauma resulting in drop foot is created due to the
compression of the lumbosacral plexus betweendts head and the maternal bony pelvis.
The peroneal nerve is divided into the superfipetoneal nerve which is serving the Musculi
tibialis anterior, extensor digitorum longus ance\Ws, peronaeus tertius, extensor hallucis
longus and brevis muscles. The deep peroneal nangrvates the peroneus longus and
peroneus brevis muscles. The damages of thesesnpossibly result in atrophy of the
muscles with weakness or loss of dorsiflexion amdr&gon of the foot. If the patient is
immobilized because of the damage of these netesAthilles tendon will shorten and
contract. The ankle becomes fixed in an incesitamtflexion position [6].

There is a high incidence of peroneal nerve traumassociation with a fistula. More than
50% of patients treated within this study showdtedent degrees of peroneal nerve injuries.

The grading of muscle power is measured by usiagVikdical Reasearch Council scale 0-5
whereby [21]:

grade 0 = no contraction, no function

grade 1 = flicker or trace of contraction

grade 2 = active movement, with gravity eliminated
grade 3 = active movement against gravity

grade 4 = active movement against gravity and teesie

grade 5 = normal power

Since the nerve healing cannot be influenced tierenly the possibility of spontaneous
recovery. Improvements are seen in over 90% witipnto 2 years. The active muscle

exercises by immediate mobilization will preventonanuscle atrophy and contracture of the
ankle [6].

The sacral plexus trauma arises from the compnessiahe sacral plexus between the fetal
head and the maternal bony pelvis. It can lead/éoflow incontinence, major or minor stress

incontinence, sphincter ani paralysis with stocbiminence or saddle anesthesia of the vulva,
perineum or buttock, which possibly results intoewation due to anesthesia. Also the sacral

plexus trauma heals spontaneously in most patjéhts

Another neurologic trauma due to obstructed labdhé anesthesia of the vagina; probably a

result of a trauma to the nerve endings in thenagialls, in generally it lasts for 4-6 weeks
after delivery [6].
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3.3.3. Female genital cutting (“Yankan gishiri”)

The female genital cutting, also known as femalgtgemutilation, refers to “all procedures
involving partial or total removal of the exterriamale genitalia or other injury to the female
genital organs for non-medical reasons.”[22]

The female genital cutting is specified in fouregdy the WHO [22]:

o Type | exists in the partial or total removal ofetltlitoris and/or the prepuce
(clitoridectomy).

o Type Il is the partial or total removal of the clis and the labia minora, with or
without excision of the labia majora (excision).

o Type Il is a narrowing of the vaginal orifice wittreation of a covering seal by
cutting and appositioning the labia minora andfer kabia majora, with or without
excision of the clitoris (infibulation).

o Type IV includes all other harmful procedures te ftamale genitalia for non-medical
and reasons, like pricking, piercing, incising amiettching of the clitoris and/or labia,
cauterization by burning of the clitoris and sumding tissue, scraping of tissue
surrounding the vaginal office (angurya cuts) dting of the vagina (gishiri cuts).
Type IV also includes the insertion of e.g. caustiaterials and various traditional

medicines in the vagina to treat infertility, dysp@ia and other complaints.

Female genital cutting is a common procedure mambfrican countries. More than ten
million women worldwide are estimated to be sufigrifrom genital cutting worldwide.
Female genital mutilation is affected by differsntial and demographic factors. Particularly
young women or girls with a low education level do& or medium socioeconomic status
living in urban regions are suffering from the cemgences of female genital cutting. The
traditional practice is found in different religiowaffiliations with a diverse distribution of

frequency in different tribes [23].

In northern Nigeria, Gishiri cut is a tradition gad out among the Hausa, Fulani and Kanuri
tribes. It is usually carried out by traditionalhers with the intention to “treat” miscellaneous
complaints like obstructed labor, amenorrhea, tilifigt dysparunia, dysuria coital difficulties,
vulval rash, goitre and generalized body achespaus. It is carried out by doing a series of
cuts inside the vagina with a sharp instrument. ffaditional cut may result in vesico-vaginal
fistulas, hemorrhage or sepsis [1, 2 and 24]. Tealence of Gishiri cuts in Nigeria is not

known and difficult to estimate. In our study ditabout Gishiri cut exist of 189 women, 22
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of them (11.64%) underwent the traditional cut. S¢heare data about women living in
northern Nigeria suffering from a fistula, and thdannot be transferred to the general
population in Nigeria.

It is difficult to assess the consequences forveeks after genital cutting, since previous
studies have been small and methodologically lidniiehe small number of studies shows a
correlation between genital cutting and a highek of complications during birth [23].
Recently a WHO collaborative prospective study iR African countries shows that
deliveries of women, who are affected by genitatieg, had a significant higher rate of
Caesarean section, postpartum hemorrhage with thare500 ml loss of blood, episiotomy
and an extended maternal hospital stay. The infaint8omen who have undergone female
genital cutting needed more frequently resuscitaéiier birth and there was a significantly
higher rate of stillborn infants. There was no gigant association between the infant birth

weight and genital mutilation [23].

3.3.4. Methods of treatment

There are various ways for treatment and operdadohniques of obstetric fistula carried out
by different surgeons in the developing world.

The management ofesico-vaginal obstetric fistulawith an immediate treatment of the
fistula was developed between 1984 and 1992 acuprtti the basic surgical principles:
decompression of the bladder by catheter, debridenearly closure, high oral fluid intake
and no antibiotics [25].

The first priority in the management of obstetiistifla should be an early closure of the
fistula to save the women from being an outcasty Aoman who starts leaking urine
following childbirth should have an indwelling cater regardless of the cause of leaking: a
fistula, stress incontinence or overflow incontioerfatonic bladder). At least 15-20% of the
fistula heals by inserting an FOLEY catheter Ch f&8 a minimum of 4-6 weeks [6]
immediately after leaking urine. During this tinteshould be examined once a week by the
instillation of gentian violet to determine the gppects of spontaneous healing or fistula
surgery. If fistula surgery is getting superfludoscause the fistula heals by catheter, the
catheter should left in for 2 more weeks beforeaeing [25]. The catheter treatment with the
chance of early closure of the fistula is well fbseven under primitive conditions.

The treatment of obstetric fistula includes a haghl fluid intake with a minimum of 6-8
liters per day, which already should start preoipeszby [6].
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Since the fistula is caused by pressure necrosishah by infection systemic antibiotics are
not necessary. Only on specific indications, elgeuymonia or puerperal sepsis, systemic
antibiotics have to be given. As illustrated intady by Waaldijk [25] in 2004, systemic

antibiotics are not necessary during fistula repaistoperative wound infections were not
noted in 1716 patients and all the episiotomieseweraled at suture removal seven to ten
days after repair. High-protein diets as well aal draematinics are useful to speed up
recovery from the enormous trauma of prolonged rabstd labor. Important is the full

mobilization of the patients, if needed with a lstito avoid atrophy of the muscles and

contracture of the ankles [6].

An early surgical fistula repair should be carred, if there is no healing by catheter in 4-6
weeks and the wounds are clean. The objectivestfléi surgery is not only the closure the

fistula but also the continence of the patients.

Necessities for conducting a fistula operationElectricity in form of a stand-by generator
and operating lights should be guaranteed duringratfpn. Necessary equipment for
successful fistula surgery is a well functioningltaulic operating table with 60° inclination
as well as special surgical instruments (AUVARD apem, long vaginal instruments,
sharply curved THOREK scissors and a sharp DESCH8MReurysm needle). An autoclave
or sterilizer for instruments is necessary. Fosiclg the fistula polyglycolic acid and nylon
suturing materials can be used [6].

For fistula repair the patient is placed upon theration table in the exaggerated lithotomy
position with the legs fixed and slightly abductedtirrups. The operation can be carried out
under spinal anesthesia with hyperbaric bupivacais&o [6].

Firstly the fistula is classified by careful insfiea with a speculum.

In principle, the dissection and operation becomugessively more complicated from Typ |
to Typ 1IBb. The prognosis to close the fistula atmhtinence of the women becomes
progressively worse from Typ | to Typ IIBb. It aldepends on the size of the fistula; smaller
fistulas do have a higher success rate than extefistulas. The critical urethra lengths for
continence after fistula repair is 1.5 to 2 cm (nak urethra lengths: 3.5-4.5 cm); if the
urethra lengths is 1.5 cm or less there is onlyttee Ichance for the women to become
continent after fistula repair [6].
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The objective of operation is a water-tight closwfe bladder and urethra, whilst only
adaptation or half-open closure of the anteriorinagvall allows free spontaneous evacuation
of small blood clots, tissue debris and bacteria.

According toWaaldijk (2008)6]:
Various operating techniques are carried out depgrah the type of vesico-vaginal fistula:
* Type I: bladder/urethra closure in direction to coom sense, adaptation of the
anterior vagina wall
* Type llAa: transverse bladder/urethra closure,svarse repair of pubovesical fascia,
transverse adaptation of anterior vagina wall
* Type lIAb: circumferential repair by end-to-end wesirethrostomy, refixation of
pubocervical fascia, transverse adaptation of enmteagina wall
* Type lIBa: longitudinal (+ transverse) repair oétinra tissue, fixation of pubovesical
fascia, flap for anterior vagina wall
* Type IIBb: longitudinal and circumferential repairurethra reconstruction with other
tissue (scar tissue, paraurethra tissue, bulbocases muscle or bladder); often in
two stages, refixation of pubovesical fascia, fiapanterior vagina wall

* Type llI: ureter reimplantation or something else

After operation an indwelling bladder catheter (EX_catheter Ch18) should be left in situ
for a minimum period of two weeks. The concentratid urine possibly results in problems
like urinary tract infection with a shrunken bladdie the end, stone formation, severe urine
dermatitis, offensive odor which results in moreiaboutcast. Therefore a fluid intake of
6-8 liters per day should be continued postopegzatior minimum urine output of
4,000- 6,000 ml per 24 hours [6].

A full mobilization of the patient on the morninfiex surgery is necessary. At discharge from
the hospital, the women are instructed to contuiirgking and passing urine regularly and to
refrain from sexual intercourse for 4-6 months. Bpésiotomy sutures should be removed
after 7-10 days, the catheter 2-4 weeks after diperantravaginal sutures can be removed
one week after catheter removal. Afterwards théouksl be regular checkups at two weeks,
six weeks, and ten weeks later, and after six nsoribrthermore, the patient is instructed to
come after three months amenorrhea and to go thdbgital as soon as labor pains starts to
avoid a repeated formation of a fistula [6].
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There is no distinction between vesico-vaginal aecto-vaginal fistula in preoperative
preparation. The patients do need oral haematamdshigh-protein diet. The anesthesia can
be carried out with hyperbaric bupivacaine 5%. éjeration the same position as for vesico-
vaginal fistulas, the exaggerated lithotomy positiaith the legs fixed and slightly abducted
in the leg holders, is necessary. Also specialunsénts and suturing materials do not differ
from the operation of the VVF.

The objective of the operation of the recto-vagirstlla is an air-tight closure of rectum.

Various operating techniques are carried out depgrwh the type of recto-vaginal fistula [6]:
* Type la: transverse closure of rectum
* Type Ib: with disruption of rectum stricture
» Type Ic: (abdomino-) vaginal approach with end-tol@nastomosis/colostomy
* Type lla: longitudinal closure of rectum
* Type llb: with sphincter ani/ perineal body recaunstion

* Type lll: depending upon the situation

Perioperative 29 tinidazole per os and one shbtadd-spectrum antibiotics i.m. are given at
the beginning of anesthesia/operation.

A colostomy is not curative, but can be helpfulisibnly carried out if it can be guaranteed,
that 2 weeks after colostomy the RVF is repaired that four weeks after successful repair
the colostomy is closed.

The patient should not have any solid food for degs in order to have soft and less bulky

stools. After repair antibiotics are not necessatih the exception only on strict indication.
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3.4. Results
3.4.1. Residences of the treated women

There was information about the place of residericdl 323 patients with a fistula operation

evaluated between October 2007 and July 2009. illagas and towns were grouped into the
different states of Nigeria to get a view over trggin of the patients. The origin of the

patients operated in Wudil (State Kano) and Za8tate Kaduna) are spread over twelve
states in Nigeria; some patients had their resiglendhe neighboring countries Niger and
Chad.

Figure9:
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Only one patient’s origin was in Chad, six patiecdgme from Niger to get operated in Nigeria.
As expected, the largest number of patients had onigin in the state Kano (186 patients)

and the state Kaduna (74 patients), both statesewthe operations take place. Beside them
many patients came from different states in nodst-eof the countries, mainly the states

Jigawa, Bauchi, Borno, Yobe and Katsina.
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Figure 10 shows the distribution of the places edidence of all patients with a fistula
operated in Wudil and Zaria between October 20QY Arly 2009. 277 patients (85.67%)
came from the States Kano, Kaduna and Jigawa. dfdke patients, 186 (57.95%) had their

residence in Kano State.

Places of residence (n= 323 patients) Figure 10:
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3.4.2. Age distribution of the treated women

The age of all women (n = 323) treated in the haspanged from 10 to 70 years, with a
median age of 21 years and a mean age of 24,3, yidgaggistribution shows that mostly very
young women suffer from obstetric fistula; almoatflof them (48.9%) were 20 years old or
younger, when they get hospitalized to treat tfisiula. The age distribution shows a peak at
the age of 15 years, which also emphasizes thdgmobf very young women, who suffer
from obstetric fistula mostly after first pregnandyhe formation of obstetric fistula in this
young age can be caused by a pregnancy in a venygyage when the pelvis is not fully

developed and the fetal head is caught in the wamother’s pelvis.
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Figure 11 shows the distribution of age of all 328ients treated in Wudil and Zaria. There
was no necessity of operation for all patientsabee 38 patients (11.8%) could be treated by

insertion of a catheter.

Distribution of age (= 323 patierts) Figure 11:
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3.4.3. Number of living and dead children in relatn to the mother’s age

Among 323 operated women in Wudil and Zaria theegendetails of 143 women about the
number of living children of each women. The numdsiechildren, who were alive, ranged up
to nine children. There was one woman in the ag@8o¥ears with nine children and four
women between the ages of 31 to 48 years, who igad éhildren. As expected very young
women have less living children or only one lividgild, while adult women have a bigger

chance of having children, who are still alive.

Nurrber of alive children in relation to age of thenomen (n= 14 Figure 12:
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Figure 13 shows the number of dead children inimelao the age of the women, there were
details of 179 women about the number of dead @nldAll 219 women, with an existing
problem of obstetric fistulas, gave birth to a k@912 children. More than half of them
(55.2%) died from different reasons. As shown ia fibllowing graph the problem of giving
birth to a dead child is a problem which affectsnvem in each age, but mainly this is a

problem in a very young age of the women, as dlsdistulas are.
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3.4.4. Frequency of pregnancies and number of chilen

Detailed information of 213 women out of 323 fistupatients about the frequency of

pregnancy exists. These details did not give amgramation whether these children were

alive or dead. The number of pregnancy ranged ftaim 16, with a median number of three

pregnancies and a mean of 4.3 pregnancies. As simokigure 14 the number of pregnancies
of women between 35 and 40 years extends froml1® toregnancies. As expected there is a
relationship between the age of the women and thmber of pregnancies, with younger

women having fewer pregnancies compared to oldenemo With increasing age of the

women the spread of the number of pregnancies. risgsire 14 shows the situation of

developing countries, where women having a muckdrigiumber of pregnancies in their

lives than women in developed world. This situat®io a certain extent the result of limited

resources of family planning and limited accessaiatraceptives of the women.
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Figure 14:

Number of
pregnancies related to
the age of 213 women.

With increasing
maternal age the
number of infants is
also rising, however
with elevating
variance.

3.4.5. Vesico-vaginal-fistula operations and recteaginal- fistula operations

Age distribution of the operated women

There was the necessity of operation of 285 amding28 patients. The age of operated

women shows a similar distribution as the distidoubf age of all treated women. The age of

all operated women ranged from 14 to 70 years, avitiedian of 21 years and a mean of 24.7

years. Almost half of the operated women, 47.3%ev2€ years old or less.
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Figure 15:

Distribution of
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patients.
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Age distribution in relation to the type of operation (VVF/RVF)

Figure 16 shows the distribution of the type of raien of all 285 operated patients. The
main part, 82.8% of the patients who needed anatipetr suffered from a vesico-vaginal
fistula; only 7.7% had a recto-vaginal fistula ad®% of the patient had both, a vesico-

vaginal and recto-vaginal fistula.

Distiibution of WF, RVIF and WHRWF (conbined) -operations (n=285)

Figure 16:
05 @ WF and RVF (comtined) (n=27) Distribution of type of
’ B only R (n=22) fistula (VVF, RVF and
7.7% 0 only WE (n=236) combined VVF/RVF);

details of 285 patients.

82,8%

The number of different types of operation: vesigecto-vaginal fistula or both; as well as
the age of the women in relation to the type ofrapen are shown in figure 17. There is a
distribution of the recto-vaginal fistula and patse who suffered from vesico- and recto-
vaginal fistula, in all classes of ages. The vesiaginal fistula is mainly a problem of

younger women in developing countries and the fegy is dependent on the age of the

patients by contrast to recto-vaginal fistulas.
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Recurrence - operations after VVF- operations

Figure 18 depicts the number of recurrence-operstionder all vesico-vaginal fistula
operations (n= 236). The operation of vesico-vddiistula had a success rate of 75.8% in
first operation in the hospitals in Wudil and Zakatween October 2007 and July 2009.
13.6% of the patients needed a second operatidngan fewer patients, 10.6%, underwent a

third or fourth operation.

Nurmber of \Woperations (= 236) Figure 18:
B 1 operation Number of VVF-
% 2 operatiorns operations of 236
0 3 operations .
. patients.
O 4 operations
B 5 operations

Recurrence - operations after RVF- operations

The operation of the recto-vaginal fistula had ghkr success rate than operation of vesico-
vaginal fistula. 22 patients among 285 operated gmmnderwent a recto-vaginal fistula

operation, 21 (95.5%) of them had a successful @peration, there was only one patient

(4.5%) who needed a second operation afterwards.

Nurber of RRV-operations (= 22) Figure 19:
B 1 operatior] Number of RVF-
45% @ 2 operatior|s operations of 22
patients.
9%B,5%
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Frequency of VVF- and RVF-operations

There were 27 patients among 285 operated womerhati@ combined vesico-vaginal- and
recto-vaginal fistula: 15 patients (55.6%) had macessful operation at first surgery, four
patients (14.8%) needed a third and four patielts806) a fourth operation. Altogether four

patients (14.8%) needed more than four operatmget healed from the complicated fistula.

Nurber of WHRV0p's (conbined)(rn= 27) Figure 20:
2 operatior Number of combined
m3 operaITo S VVF- and RVF
0O 4 operations | . .

0 5 operatiorls operat.lons, details of
B 6 operations 27 patients.
@ 7 operations

55,6%

3.4.6. Distribution of nerve injuries (“drop foot”)

Many women suffering from fistulas experience dif# types of nerve injuries as described
in “Obstructed labor injury complex” (see chapte3.3.), sometimes with the consequence of
drop foot. Among 323 treated patients there wetaildeof 136 patients about the dilemma of
a drop foot. Fortunately approximately 50% of thenven have a normal function in both legs
without any restrictions. Nevertheless, there aa@ynwomen with restriction in movement of
the muscles from muscle weakness up to only a musgtch left in the legs or even no

function anymore in one leg.

The grading of muscle power is measured by usiagvikdical Reasearch Council scale 0-5
whereby [21]:

grade 0 = no contraction, no function

grade 1 = flicker or trace of contraction

grade 2 = active movement, with gravity eliminated

grade 3 = active movement against gravity

grade 4 = active movement against gravity and taesie

grade 5 = normal power
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Nerve inuy ( n= 136 patierts. Figure 21:
. :;f {;’;" Nerve injuries with
m drop foot dl’Op foot; details of
left leg 136 patients.

Nene injury (grace)

3.4.7. Distribution of urethra lengths (EUO/B) and longitudinal diameter measured on
the basis of urinary catheter

The longitudinal diameter, a measurement to esértieg bladder capacity, was calculated by
measurement of the distance between the extere#traropening (EUO) and the bladder
wall (BW), measured by a calibrated metal soundjusithe distance between the external
urethra opening and the balloon (B) of the trarntbwa¢ catheter (urethra lengths). The
longitudinal diameter was measured in 301 pati€fite. calculated longitudinal diameter of
the bladder (EUO/BW- EUO/B) ranged from 4 cm toc® with a median of 10 cm. By

measurement of the longitudinal diameter of theddda, the bladder capacity can be

estimated.
EUO/BW- BUO/B (cm) = Longitudinal Diarreter (n= 301patients) Figure 22:
300 Measurement of
EUO/BW — EUO/B,
250 the longitudinal
diameter of the
200 bladder (n= 301
patients).
N 150 The bladder capacity
can be estimated by
100 the longitudinal
diameter:
50 Small <4cm
) Moderate 5-6 cm
small €&cm) | moderate (5-6¢cm) | normal (7-12cm) | increased (eg,0 Normal 7-12 cm
om Increased > 12 cm
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The urethra lengths could be collected in 301 p&idy measurements of EUO/B. The
urethra length (EUO/B) had a critical length of &ré or less in 105 patients (34.9%), which

results most likely in a post-repair incontineng#.patients measured a small urethra with a

maximum length of 4.1 cm, whereas the normal ueeltmgths should be between 3 and 5 cm.
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Figure 24: Operation theatre in Kano State

54

Figure 23:

Measurement of
EUO/B (urethra
lengths) of 301
patients.

105 patients (34.9%)
had critical urethra
lengths of 1.5 cm or
less.



Obstetric fistula — a result of insufficient cangrithg labor

3.5. Discussion and conclusions

Obstetric fistulas are still a problem in the depahg countries, although the reasons for
development of obstetric fistula are well known.eYhcould be prevented with early
treatment during labor. Reasons for obstetric fstare the same reasons for high maternal
and fetal mortality in developing countries. Thesthdelays: the socio-economic factors, the
transport of the patients to the hospital and trenagement of the hospitals, still need
improvement to avoid both, maternal and fetal nivytand the formation of obstetric fistula.
There is still the task to improve all three delaysvoid the development of fistula in future.

Beside all efforts to avoid the development ofdias in the future, women who already suffer
from fistulas need help in form of different tremmt. As described in chapter “3.3.4.
Methods of treatment” an immediate treatment, wlemwoman starts leaking urine, is
necessary. Each woman should have an indwellingetatregardless of the cause of leaking.
This kind of treatment also can be carried out malter hospitals even under limited

conditions. At least 15-20% of the fistulas arengoio successfully treated within 4-6 weeks

[6].

If there is no healing of the obstetric fistula ¢tatheter therapy there is the necessity of an
operation carried out by experienced fistula sungedhe surgery of obstetric fistulas cannot
be carried out in primary health care centers; megglogist specialist, who carries out the

operation, as well as instruments and anesthesianecessary for a sufficient care of the

fistulas. Therefore the Fistula Centers in Wuditl afaria are specialized in treatment of

obstetric fistula. To continue the task of thesatees, gynecologists must be trained regularly
to treat and operate obstetric fistula. A standadliclassification system for obstetric fistula

is necessary for a standardization of the operaéohniques. In the Fistula Centers in Wudil

and Zaria in northern Nigeria Waaldijk’s classifioa system is used and taught to the fistula
surgeons. All over the developing world differerassification systems are used from

different surgeons. There is an urgent need farieeusally accepted classification system for

fistulas.

The results of this study show, that mainly youngnen, almost half of them 20 years or
younger, suffer from obstetric fistula. The earhggnancy in an age the pelvis is not fully
grown and malnutrition are important problems ia tieveloping world. In poor areas, where

poverty, early marriage, low social status and émenomic infrastructures are more common,
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the problem of obstetric fistula arises. These thee areas where is no access to family
planning and maternal health services, as folloles naternal and fetal mortality and
morbidity is high [13]. As shown in the figure 1®ore than half of the children of women,

who suffer from obstetric fistula, died.

The treatment of fistula is an operation, whiclkcising the patients of the fistula in most
cases by one operation. The success rate of veaginal fistula with the first operation was
76%; 90% of the patients were released of thetulswithin the second operation (figure 18).
Similar results could be reached in the operatibthe recto-vaginal fistula, 96% of recto-

vaginal fistula could healed successful by one ajpan (figure 19).

The combination of vesico-vaginal and recto-vagiistilla is a more complicated situation,
only a small number of patients (9%) suffer frons tthisease. The result shows a success rate
in 56% after the first operation. Many patients degk two or even more operations until
healing of the complicated fistula was achievedguife 20). These results make
understandable, why experienced fistula surgeoasldltarry out such operations, not only
to get an exact classification of the fistula bldoato treat the special type of fistula by

application of the right method.

The measurement of the urethra lengths by a batiatreter, the urethra lengths, the distance
between external urethra opening and the balloathettatheter (EUO/B) is an indicator of
the occurrence of post repair incontinence. Thesmeanent should be carried out before
operation starts. The results show a critical weetbngth of 1.5 cm or less in 35% of the
patients (figure 23).
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4. Hospital Audit — Infrastructure, Capacity and Necessary
Improvements of Nigerian Hospitals in Kano State ad Kaduna State

4.1. Methods of Audit

The project focused on investigation of the cawsddake third delay and the aim of the study
was to analyze the impact of equipment and hygiennzlitions on maternal mortality.

The studies were conducted in ten hospitals imtréh of Nigeria. All hospitals participated
since January 2008 in quality assurance in hosp#alice by a monthly data collection.
These hospitals, five hospitals in Kano State areltiospitals in Kaduna State in the north of
Nigeria were visited in December 2009 and the ab#el equipment checked and the hygienic

conditions in the hospitals evaluated.

The number of doctors, midwives and nurses of daxdpital have been categorized and
related to the number of deliveries in year 2008isTgives a rough estimation of the work
load of the employees in each hospital.

The hospitals were investigated of the general itimng including the water supply and the

electricity conditions.

In the hospitals an assessment of the operatiragjrehehe delivery room, the neonatal unit,
the obstetrical ward and the general conditionsewsarried out. The number of available
equipment, the equipments conditions and the hygiesnditions were judged in each room

of the maternity unit in the hospitals.

Five items in each hospital area: operating theateéivery room, neonatal unit, delivery
ward/ antenatal clinic and general conditions -ehbgen valued with a score from one (very
good) to six (very bad) for the equipment and F& hygienic conditions. For each hospital a

total score for these conditions has been relatd¢let maternal mortality in each hospital.
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4.2. Organization
4.2.1. Principles of quality assurance

Basic principles of quality assurance in a hositalbased on three parameters:

1. Quality of infrastructure

2. Quality of process

3. Quiality of outcome.
All three parameters are interdependent and closehnected. ‘Quality of infrastructure’
comprises the condition of the hospital buildingater supply, power supply, hygienic
conditions, number of staff and the equipment awdd. The ‘quality of process’ is
predominantly dependent on a sufficient infrastitet but also on trained and well-attuned
and experienced personnel and their professiondbrpgance. This can be achieved by a
continuing evaluation of the results and by benaking. This will lead to a spiral of

improvement of maternal and infant health carequmality of outcome [1].
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Figure 25: Hospital entrance of a hospital in Kaduna State
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4.2.2. Circle of continuous quality improvements (Qality circle)

In order to reach a steady improvement in the tuali the treatment of the patients, the
current situation is analyzed regularly at eachphak By collecting different data like
maternal and fetal mortality, the rate of Caesassaation and the postpartum hemorrhage at
the individual hospitals delivers an overview of tieonditions at the ten hospitals. A
competition can be created by comparing the resilthe hospitals. These results and the
reasons for the results are discussed to prepavestamdards for the reduction of maternal
mortality. Among other priority measures, the immment in the equipment is part of
introducing new standards in the maternity unitstieé hospitals. By improving this
equipment, for example, new upgrade standards eaedzhed in the individual hospitals.
After that new data are regularly collected in ortteanalyze and discuss the improvement
again. Through these repeated measures a steadgvenpent of the treatment for the

patients shall be achieved in all the hospitals [1]

Figure 26:

Create and
introduce new
standards

Introduce

standards Circle of continuous

quality improvements.
The Quality circle shows
the creation and
improvement of new
standards in obstetrics by
analysing and discussing
the results in half-yearly
.feview-meetings“.

Analyse Analyse
and discuss the

the results improve-
ment
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4.2.3. Hospitals participating in quality assurane in obstetrics

Ten hospitals, five from Kano State and five froradkina State decided to participate in the
data collection in obstetrics. The ten secondargphals belonging to the north-east
geopolitical zone in Nigeria, Aminu Kano Teachingdgital in Kano and Ahmadu Bello
University Teaching Hospital (ABUTH) in Zaria arertiary institutions of the geopolitical

zone [2, Appendix]. The maps show the locatiorhefhospitals in both states. The following

hospitals took part [1]:

Kano State Hospitals:
Aminu Kano Teaching Hospital,
Kano (AKTH),

General Hospital Sumaila,

General Hospital Gaya,

General Hospital Wudil,

General Hospital Takai,

General Hospital Sheik Muhammed
Jidda, Kano

Kaduna State Hospitals:
Ahmadu Bello University Teaching
Hospital (ABUTH), Zaria,

Yusuf Dantsoho Memorial Hospital,
Kaduna,

General Hospital Kafanchan,
General Hospital Birnin Gwarri,
Hajiya Gambo Sawaba General
Hospital Kofan Gaya, Zaria,

Alh. Mhd. Dabo Lere Memorial
Hospital, Saminaka

Figure 27b: Map of Kaduna State and location
of the participating hospitals
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4.3. Kano State Hospital Audit
4.3.1. Hospital reports of Kano State and photo dagnentation

Hospital No. 26, Kano State

Report: 2008 2009
Patients treated in antenatal clinic: 25,341 22,81
Deliveries: 1,608 1,818
Caesarian section: 49 (3.1%) 48 (2.6%)
Maternal mortality: 34 (2.1%) 29 (1.6%)
Fetal mortality: 87 (5.4%) 154 (8.5%)

General conditions:

The water supply as well as the electricity prawisin the hospital is not in good condition.
There is no generator available for the hospitakiteg electrical supply at all times.
Computers are not available in the entire hosptajeneral laboratory exists and is in good
condition, but there is no blood bank availableuadthe hospital. The refrigerator, which is
available at the delivery ward, is not in use feagons unknown. Facility and hygiene
conditions at the hospital are fair.

Staff:

There are one gynecologist and two general pracéts working in the hospital, who are
responsible for the maternity unit as well as fibother units in the hospital. In addition, six
midwives and two community health workers take cafethe maternity unit. In 2008,
approximately 25,300 patients were treated in thieratal clinic, in 2009 about 22,800
patients. In total there were 1,608 deliveriesG6and 1,818 deliveries in 2009.

Delivery room:

The delivery room is equipped with four deliverydeeThe room is supplied with two sets of
delivery instruments, two sets of vacuum extractord an episiotomy set. A curettage set is
not in use. A baby scale is available, but doeswmk very precisely. For measuring the

blood pressure of the women there is only one sployganometer available, which is in use
for the delivery room and the delivery ward. A fddoppler for the measurement of the fetal
heart rate is available, but no fetal heart-ratenitoo for continuous recording. There is a
shortage of long gloves for the deliveries in tlwespital. In the delivery room the facility

conditions as well as the hygienic conditions aie f
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Delivery ward:

The delivery ward is combined with the eclamptiadvand there are a total of twelve beds
for the women, each of it usually equipped with quow nets. At the time of the visit these
nets were being cleaned. Next to the delivery whede is also a VVF-ward (vesico-vaginal
fistula) with seven beds. An infusion drip systesmsst. The available scale for mothers does
not work and a new one is required urgently. Thirealso a requirement for more
sphygmomanometers, because there is only one lleaftar the maternity unit. A maternity
record book with detailed information about mothad child is kept on a regular basis. The

delivery ward also has fair facility conditionswasll as fair hygienic conditions.

Neonatal unit:
No neonatal unit is available at the hospital; ¢hare neither incubators nor any instruments

for intubation of the babies. The services forrikenates are therefore limited.

Ultrasound scanning room:

An ultrasound scanning room with a Mindray ultrastigcanning machine is available at the
hospital. At the time of visit this room was lockadd there was no possibility to get into the
ultrasound scanning room. It is assumed that tttesdund scanning machine is not available

for all doctors and is not used regularly.

Operating theatre:

The operating theatre in the hospital is in useafbsurgery in the maternity unit, also for the
fistula surgery. One theatre nurse takes careeobfierating theatre. It is equipped with two
operating tables and theatre lamps, which are moking sufficiently and giving poor light.
The existing anesthesia apparatus no longer wditkste are no instruments for anesthesia
available in the operating theatre, neither oxygenany Ambu bags. The theatre is provided
with a sufficient number of instruments for surgemyd also for conducting a Caesarean
section. There is a small room available for clegrthe instruments, but with bad hygienic
conditions. A sterilizer autoclaving machine foe timstruments is in use. A suction machine
is available and seems to be cleaned regularlyi-ghatck garment exists and is used in
emergency cases at the hospital. The hygiene ¢omsliand the facility conditions in the

operating theatre are fair.
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Necessary improvements:

At the hospital there are some items which arentlg@eeded:

1. General conditions: Blood bank, electricity andevaupply not very well

2. Delivery room: Forceps, curettage set, baby scale,
fetal heart-rate monitor, long gloves for defies

3. Delivery ward: Adult scale, sphygmomanometer

4. Neonatal unit: Not working at all (incubator, insnents for intubation
for the baby’s)

5. Ultrasound scanning room: Not available, no actesstrasound scanning machine

6. Operating theatre: Anesthesia apparatus, instrtsienintubation,

oxygen, Ambu bags
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Hospital No. 26, Kano State — photo documentation

VVF-ward

Suction machine

Anesthesia apparatus Operating theatre
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Delivery ward Delivery room
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Hospital No. 25, Kano State

Report: 2008 2009
Patients treated in antenatal clinic: 9,701 9,036
Deliveries: 511 645
Caesarian section: 60 (11.7%) 26 (4.0%)
Maternal mortality: 11 (2.2%) 10 (1.6%)
Fetal mortality: 116 (22.7%) 81 (12.6%)

General conditions:

The hospital is supplied with a bore hole, but ¢hir no pipe connection to the facilities.
Electrical energy is available for five hours paydanly, although there is a generator in use.
Computers are not at disposal in the entire hdspiteaboratory with good conditions exists.
Like the general conditions, the hygienic condisiom the hospital urgently need

improvement.

Staff:

The hospital employs three general practitionefs) are responsible for the maternity unit as
well as for all other units in the hospital.

Beside them, there are two midwives and six comtyurealth workers who are working in
the maternity unit. About 9,700 patients were &dain the antenatal clinic in 2008 and
approximately 9,000 in 2009. Altogether, 511 worgawe birth to a child in 2008 and 645 in
20009.

Delivery room:

In the delivery room there are three delivery badd a patient stretcher with foot rest. For
deliveries there are three sets of instrumentsedisas forceps, vacuum extractors and specula
available. Also a curettage set can be obtainetheW baby scale is available. For blood
pressure measurement two sphygmomanometers asejiwhich are for the delivery room
and the delivery ward. Furthermore, a fetal Doppdan use for measuring of the fetal heart
rate. But as in all other hospitals, there is adniee fetal heart-rate monitors. In addition,
there is a lack of long gloves for deliveries. Téhare poor hygienic conditions in the delivery

room as well as poor equipment conditions.
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Delivery ward:

At the delivery ward there are between 12 and Ifs lvéhich all have mosquito nets. Hardly
any infusion drip systems are available at the wArdcale for measuring the weight of the
mothers is in use. There are only two working sphgmnanometers for the entire maternity
unit. A maternity record book with detailed infortioa about mother and child is kept on a
regular basis. The facility conditions at the detw ward in the hospital are good, but

dreadful hygienic conditions could be observedhmmward.

Neonatal unit:
As in many other hospitals there is no neonatal available at the hospital. Also incubators

and instruments for intubation of the babies aiteomchand.

Ultrasound scanning room:
A donated ultrasound scanning machine is suppligtie hospital, but has not been used for
ultrasound diagnosis. Although an ultrasound scapnbom and a patient stretcher are

available, there is no possibility for ultrasoundghosis in the hospital.

Operating theatre:

At the hospital one theatre nurse is responsibietlie operating theatre. The theatre is
equipped with an operating table and a theatre lampanesthesia apparatus is not available,
neither are instruments for intubations as welbaggen are not on hand. Ambu bags are
available, but are in poor condition and do nots¢® be used. General anesthesia cannot be
carried out because of these deficiencies and ftrerehe possibilities of treatments are
limited. The theatre is provided with a sufficiantmber of instruments for surgery and two
sets for Caesarean section. For sterilizing inséntsian autoclaving machine is used in the
operating theatre. There is an urgent requiren@ané fnew suction machine since the one in
the operating theatre is not working. One anti-khgarment for emergency situations is
available in the hospital. The conditions of theipment as well as the hygienic conditions

are extremely bad in the operating theatre of thephal.
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Necessary improvements:

At the hospital there are some items which arentlg@eeded:

1. General conditions: Blood bank, pipe-connectianwater supply

2. Delivery room: Fetal heart-rate monitor, long gevior deliveries

3. Delivery ward: Not available

4. Neonatal unit: Not working at all (incubator, insnents for intubation

for the baby’s)
5. Ultrasound scanning room: Not available
6. Operating theatre: Anesthesia apparatus, instrtsienintubation,

oxygen, Ambu bags, suction machine

71



Hospital Audit — Quality of infrastructure, procemsd outcome

Hospital No. 25, Kano State — photo documentation

Delivery room Operating theatre
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Anti-shock garment

a2 %
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Hospital No. 24, Kano State

Report: 2008 2009
Patients treated in antenatal clinic: 6,106 9,098
Deliveries: 644 733
Caesarian section: 53 (8.2%) 33 (4.5%)
Maternal mortality: 38 (5.9%) 19 (2.6%)
Fetal mortality: 102 (15.8%) 122 (16.6%)

General conditions:

The water supply in the hospital is provided byoaebhole with hand pumps; there is no pipe
connection to the facilities. Electrical energynist available at all times, although there is a
generator in use. There is no possibility of usiogputers in the entire hospital. A laboratory
is available, but there is no blood bank aroundhbspital and therefore no possibility to

obtain blood for the women in emergency cases. ijlggenic conditions are fair, whereas

bad facility conditions are observed in the hodpita

Staff:

There are two general practitioners working inehére hospital. They are responsible for the
maternity unit as well as for all other units ire thospital. The maternity unit is staffed with
six midwives and three community health workers viake care of the patients. In 2008
approximately 6,100 women were treated in the a&mclinic and around 9,100 in 2009. In

2008 there were 644 deliveries in the hospita0A9 733 women gave births in the hospital.

Delivery room:

The delivery room is equipped with four deliverydseand a patient stretcher with foot rest.
No instruments for deliveries are available in dedivery room; there are neither specula nor
vacuum extractors or forceps for deliveries. Neitbgisiotomy sets nor a curettage set are
available. The services for births are thereforeyveestricted. For blood pressure
measurement only one sphygmomanometer is on hdnmsl.idTused in the delivery room as
well as at the delivery ward. There is neither @lf®oppler nor any heart-rate monitor for
continuous heart rate recording of the fetus olbtalm in the hospital. The delivery room is
supplied with a baby scale. Because there are stouments for childbirth and thus the
service is limited, the equipment conditions argeased as very bad. The hygienic rating was
also bad in the delivery room.
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Delivery ward:

There are eight beds at the delivery ward, all gopd with a mosquito net. No infusion drip
systems are available at the delivery ward. A materecord book is kept regularly for
delivery information. There is a shortage of sphggmnometers at the ward, as only one is
used for the delivery room and the delivery warthatsame time. The equipment conditions

as well as the hygienic conditions are fair atdakvery ward.

Neonatal unit:
No neonatal unit is available at the hospital; ¢hare neither incubators nor any instruments
for intubation of the babies. The services for tie®nates are limited as is the service for

women in labor.

Ultrasound scanning room:
At the hospital there is an urgent requirementaiorultrasound scanning machine. They do

not have any possibility for ultrasound diagnosishie hospital for pregnant women.

Operating theatre:

There is one theatre nurse working in the operatiggtre in the hospital. The theatre is
equipped with one operating table and a workingtileelamp. Anesthesia equipment as well
as instruments for intubation and oxygen are natlable in the operating theatre. There are
two sets for conducting a Caesarean section ane@ sestruments for surgery, but there is
still a need for more instruments in better cowdis. An autoclaving machine for sterilizing
these instruments is in use. A suction machineaslable, but does not seem to be cleaned on
a regular basis. As in many other hospitals thezena anti-shock garments in the hospital for
emergency cases. One positively important pointhm operating theatre is the window,
properly seals the theatre from the outside. Thi®ne of the reasons why the hygienic
conditions in the operating theatre are assessée good. The facility conditions are poor,

because urgently needed basic equipment is migsihg operation theatre.
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Necessary improvements:
At the hospital there are some items which arentlg@eeded:
1. General conditions: Blood bank, pipe-connectianwater supply
2. Delivery room: Delivery instruments, specula, &ps,
vacuum extractor, episiotomy set, curettage se
fetal Doppler, fetal heart-rate monitor
Delivery ward: Sphygmomanometer, drip systemsltadale
Neonatal unit: Not working at all (incubator, insnents for intubation
for the baby’s)
5. Ultrasound scanning room: Ultrasound scanning nmechi
6. Operating theatre: Anti-shock garments, anesttasparatus,

instruments for intubation, oxygen
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Hospital No. 24, Kano State — photo documentation
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Suction machine Autoclaving machine
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Hospital No. 23, Kano State

Report: 2008 2009
Patients treated in antenatal clinic: 26,508 16,292
Deliveries: 2,115 1,464
Caesarian section: 89 (4.2%) 35 (2.4%)
Maternal mortality: 11 (0.5%) 12 (0.8%)
Fetal mortality: 56 (2.7%) 120 (8.2%)

General conditions:

At the hospital the water supply is ensured by & bmole with pipes to the facilities.
Electrical energy is available and backed by a ggoge which works continuously. There are
no computers in the hospital. A standard laboraiergvailable, but there is no blood bank
around the hospital for the treatment of severedieys. The facility conditions are good and

there are fair hygiene conditions at the hospital.

Staff:

The hospital employs three obstetricians who argpaesible for the maternity unit.
Moreover, 14 midwives and nurses work in the maigranit. In the antenatal clinic
approximately 26,500 patients were treated in 2008,2009 around 16,300 patients.
Altogether, 2,115 women in 2008 and 1,464 wome20@0 gave birth to a child.

Delivery room:

In the delivery room there are two delivery bedailable, but no patient stretcher with foot

rest is obtainable. There are two sets of delivasgruments and a suction machine for
childbirth at disposal. In addition, there is onacwum extractor, one episiotomy and
curettage set in use and specula available. Foodbloressure measurement only one
sphygmomanometer is on hand which is used in theedg room as well as at the delivery

ward. Therefore there is a requirement for sphygammmeters at the maternity unit in the
hospital. A fetal Doppler is in use, but there @ fietal heart-rate monitor on hand in the
delivery room. A working baby scale is accessibleere is a lack of long gloves. The facility

conditions as well as the hygienic standards arefahe delivery room.
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Delivery ward:

At the delivery ward there are around 22 beds, Wwhie for all gynecological and obstetrical
patients. Mosquito nets are not available for ebet, but there are some in front of the
windows of the ward. A few infusion drip systeme an use. A delivery book is updated
regularly for recording information about mothedarhild. Only one sphygmomanometer is
available, which is used in the delivery room ahtha delivery ward. Scales for the mothers

are not available. The hygienic conditions as waslthe equipment conditions are fair.

Neonatal unit:
As in most other hospital there is no neonatal ahthe hospital. Instruments for intubation

and incubators for the neonates are not available.

Ultrasound scanning room:

An ultrasound scanning room for diagnostic procedus available in the hospital. The room
is equipped with a Mindray ultrasound scanning nraehAt the time of visit this room was
locked and there was no possibility to see thesittund scanning machine. It is assumed that

the ultrasound scanning machine is not availablalfaloctors and is not used regularly.

Operating theatre:

There are six nurses responsible for the operdliegtre of the hospital. One operating table
and a theatre lamp are available for operationsaesthesia apparatus is in use and oxygen
and Ambu bags are available, but no resuscitagoipenent or instruments for intubation are
accessible. Therefore, general anesthesia cannotiied out. For conducting Caesarean
sections two sets of instruments are available,tierte is a need for more instruments for
other surgery. An autoclaving machine is in usesterilizing the instruments. The theatre has
a suction machine. Anti-shock garments for thettneat of severe bleedings are not
available in the entire hospital. In the operatihgatre very good hygienic conditions and

equipment conditions could be observed.
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Necessary improvements:
At the hospital there are some items which arentlg@eeded:
1. General conditions: Blood bank
2. Delivery room: Forceps, fetal heart-rate monitor,
long gloves for deliveries
Delivery ward: Sphygmomanometer, adult scale
Neonatal unit: Not working at all (incubator, insnents for intubation
for the baby’s)
5. Ultrasound scanning room: Not available

6. Operating theatre: Anti-shock garments, instruméort intubation
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Hospital No. 23, Kano State — photo documentation

e
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Autoclaving machine
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Hospital No. 22, Kano State

Report: 2008 2009
Patients treated in antenatal clinic: 8,352 9,872
Deliveries: 1,538 1,903
Caesarian section: 43 (2.8%) 64 (3.4%)
Maternal mortality: 41 (2.7%) 31 (1.6%)
Fetal mortality: 155 (10.1%) 134 (7.0%)

General conditions:

The water supply at the hospital provided by a week only, there are no pipes to the
facilities and the water must be taken to the it@esl in buckets. Electrical energy is available,
but the generators only work for approximately tweelhours per day. A laboratory is

available and in good condition, but there is nmoll bank around the hospital. The hygienic

conditions are fair at the hospital; the equipneamiditions all over the hospital are poor.

Staff:

Two general practitioners work in the entire haapiThey are responsible for the maternity
unit as well as for all other units in the hospitehe maternity unit is staffed with three
midwives and two community health workers. Aboud(B) patients were treated in the
antenatal clinic in 2008, approximately 9,900 pasgein 2009. In 2008 1,538 women gave
birth to a child, in 2009 there were 1,903 deligsrin the hospital.

Delivery room:

The delivery room is equipped with three deliveegd$® and a patient stretcher with foot rest.
For deliveries there are two sets of instrumentase. Specula are available in the delivery
room, but there are no forceps and no vacuum dgtsator deliveries. An episiotomy set is
on hand, but there is no curettage set availabla. the maternity unit only one
sphygmomanometer is in use. A fetal Doppler islatb&. There is a lack of gel for the fetal
Doppler; a fetal heart-rate monitor is not accdesibhe baby scale in the delivery room is
not working, but there is a new one in the storerpahich has been in use since the day of
visit. There is a lack of long gloves for deliverierhe equipment conditions in the delivery

room are fair and poor hygienic conditions wereepbsd at the time of visit.
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Delivery ward:

At the delivery ward there are nine beds; mosquogts are in front of the windows only.
Infusion drip systems are not on hand at the deliveard. A maternity record book for
delivery information is kept regularly. There idagk of sphygmomanometers, as only one
sphygmomanometer is accessible for the deliverynraod the delivery ward. There are no
scales available for the mothers. The equipmenditions as well as the hygienic conditions

are fair at the delivery ward.

Neonatal unit:
No neonatal unit is available at the hospital; ¢hare neither incubators nor any instruments

for intubation of the babies. The services forrikenates are therefore limited.

Ultrasound scanning room:
No ultrasound scanning machine is available aththspital and the possibilities of antenatal

care are restricted.

Operating theatre:

At the hospital one theatre nurse is responsibietfe operating theatre. One theatre table
with a working theatre lamp is available. Theransurgent requirement for a new anesthesia
apparatus, since the present one is currently duiraer. In addition, there are neither
instruments for intubation nor any Ambu bags orgety Therefore general anesthesia cannot
be carried out in the operating theatre. For syrffegre is a sufficient number of instruments
available and two sets for conducting a Caesareatioa are on hand. For sterilizing the
instruments an autoclaving machine is in use indperating theatre. A suction machine is
used for surgery and seems to be cleaned regufeslin most hospitals anti-shock garments
are not obtainable. Because there is a lack o&icebasic equipment for surgery, the overall
condition of the equipment was reviewed as bad.edeer, the hygienic conditions are not

good in the operating theatre either.
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Necessary improvements:
At the hospital there are some items which arentlg@eeded:
1. General conditions: Blood bank, pipe connectiomadernity unit for
water supply
2. Delivery room: Forceps, vacuum extractors, cugettset
fetal heart-rate monitor
Delivery ward: Sphygmomanometer, adult scale, siygiems
Neonatal unit: Not working at all (incubator, insnents for intubation
for the baby’s)
5. Ultrasound scanning room: Ultrasound scanning nmechi
6. Operating theatre: Anti-shock garments, anesthagparatus, instruments

for intubation, oxygen, Ambu bags
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Hospital No. 22, Kano State — photo documentation

Delivery bed

Suction machine
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Anesthesia apparatus Suction machine

Delivery ward
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4.3.2. Synopsis of health care in obstetrics in Kano State

Hospital Hospital Hospital Hospital Hospital

No. 22 No. 23 No. 24 No. 25 No. 26
Staff
Consultants OB/GYN 0 0 0 0 0
Doctors OB/GYN | 2GP’s 30B/GYN 2GP’s 3Gp's |1 BN
Midwives/Nurses 3 14 6 2 6
CHEWS 2 0 3 6 2
Record officer yes yes yes yes yes
Operating theatre
Theatre nurses 1 2 1 1 1
Anesthesia Apparatus 0 1 0 0 0
Operating table 1 1 1 1 2
Instruments for sufficient sufficient sufficient sufficient suffient
operations
Instruments for
Intubation (mothers) 0 0 0 0 0
Oxygen availability no yes no no no
Suction machine 1 1 1 0 1
Ambu bags 0 yes yes yes 0
Resuscitating 0 0 0 0 0
equipment
Anti-shock garments| 0 0 0 1 1
Set for Caesarean2 5 5 2 sufficient
section
Autoclave 1 1 1 1 1
Theatre lamp yes yes yes yes ?Sf}t bad
Head light + battery 1
charger
OP functional yes yes yes yes yes
Postpartum room yes no no no no
Hygienic conditions* | 5 2 3 5 4
Equipment 5 5 4.5 5 4
conditions*
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Hospital Hospital Hospital Hospital Hospital
No. 22 No. 23 No. 24 No. 25 No. 26
Delivery room
Delivery beds 3 2 4 3 4
Delivery instruments 2 2 0 3 2
Specula yes yes 0 Yes yes
Forceps 0 0 0 Yes 0
Vacuum extractor set| 0 1 0 1 2
Episiotomy set 1 1 0 1 1
Delivery set 2 2 0 3 1
Curettage set 0 1 0 1 0
Sphygmomanometer 1 1 1 2 1
EeRtf" Doppler (0nly 4 o gel | 1 0 1 1
Fetal heart-rate
: no no no No no
monitor
Ultrasound scannin yes, room yes, new, yes, room
. no no .
machine locked not in use | locked
Patient stretch + fog 1 0 1 1 0
rest
yes, not
Long gloves yes no yes No enough
1, not
Baby scale 1 1 1 1 working
well
Hygienic conditions* | 5 4 5 5-6 4
Equipment 4 4 6 5 4
conditions*
Neonatal unit no no no No No
Incubator 0 0 0 0 0
Instruments for
Intubation (babies) 0 0 0 0 0
Hygienic conditions* | 6 6 6 6 6
Equipment
conditions* 6 6 6 6 6
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Hospital Hospital Hospital Hospital Hospital
No. 22 No. 23 No. 24 No. 25 No. 26
Obstetrical ward/
ANC
Number of beds 9 22 12,8 inuse 12-15 12
Drip stands no yes No yes Yes
yes, in
Mosquito nets yes front of | Yes yes in cleaning
windows
Scanning roon
(ultrasound) no yes No yes Yes
Mother scales 0 0 1 1 0
Hygienic conditions* | 4 4 4 5 4
Equipment 4 4 4 3 4
conditions
VVF Surgery no no No no 7 beds
General conditions
... | bore hole| bore hole
:’]V""ter supply — Borewater tank, yes, — with} ™ pongl with  hand| dirty water
ole no pipes pipes
pump pump
Electricity good good some h/d 5 h/d not good
not good, not good,
Windows (properly good in| good in
fitted and sealed) operation | operation No no No
theatre theatre
Generator yes yes Yes yes Yes
Refrigerator yes yes Yes yes ﬁi: not in
Computer no no No no No
Mg- Sulphate yes yes Yes yes Yes
Blood bank available | no no No no No
Hyglenui conditions 4 3.4 4 4.5 4
(overall)
Equipment 4-5 3 45 4.5 4
conditions
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Hospital Hospital Hospital Hospital Hospital
No. 22 No. 23 No. 24 No. 25 No. 26
Laboratory yes yes yes Yes Yes
Hygienic conditions*
Equipment good standard ok good good
conditions* conditions | lab conditions | conditions
Report 2009
Delivery record book | yes yes yes Yes Yes
Number of deliveries | 1,903 1,464 733 645 1,818
Caesarean section 64 35 33 26 48
(3.36%) (2.39%) (4.50%) (4.03%) (2.64%)
Eclampsia 243 145 199 200 282
P (12.77%) | (9.9%) (27.15%) | (31.01%) | (15.51%)
Postpartum 66 27 91 93 60
Hemorrhage (PPH) | (3.47%) (1.84%) (12.41%) | (14.42%) | (3.3%)
Maternal deaths 31 12 19 10 29
(1.63%) (0.82%) (2.59%) (1.55%) (1.60%)
Fetal deaths 134 120 122 81 154
(7.04%) (8.20%) (16.64%) | (12.56%) | (8.47%)
Grand Total Rating
Hygienic conditions
(5-30)* 24 19,5 22 26 22
Equipment conditions
(5-30)* 23,5 19 25 23,5 22

" For the evaluation the “Score criteria for genest@tus” and “Score criteria for hygiene

condition” have been used. The

1. Operating theatre
2. Delivery room

3. Neonatal unit

4. Delivery ward/Antenatal clinic

5. General conditions

have each been rated from one (excellent) to €ry(poor). The total score according to the
points given for each subdivision ranged from mummfive points to maximum thirty points
for general status and from five to thirty points hygiene condition, in total from ten to

sixty.
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4. 4. Kaduna State Hospital Audit

4.4.1. Hospital reports of Kaduna State and photoatumentation

Hospital No. 16, Kaduna State

Report: 2008 2009
Patients treated in antenatal clinic: 21,649 24,29
Deliveries: 2,597 2,720
Caesarian section: 208 (8%) 156 (5.7%)
Maternal mortality: 15 (0.6%) 14 (0.5%)
Fetal mortality: 191 (7.4%) 214 (7.9%)

General conditions:

The water supply in the hospital is safeguarded bypre hole and pipes to the facilities. The
electrical supply is guaranteed and protected dgreerator. Computers are not available with
the exception of the administration. A laboratorysts and is in good condition. Like the

general conditions, very good hygienic conditioaséhbeen established, too.

Staff:

There are four general practitioners at the holspite are responsible for all facilities in the
hospitals, i.e. also for the maternity unit. In iideh, the maternity unit is staffed with four
midwives. Approximately 21,600 patients were trdaie@ 2008 in the antenatal clinic and
approximately 24,300 patients in 2009. Altogetl#®597 women gave births in 2008 and
2,720 in 2009.

Delivery room:

In the delivery room there are two delivery bedshe maternity unit of the hospital, a patient

stretcher with foot rest is, however, not obtaieaiol the unit. There are vacuum extractors,
forceps, three sets of delivery instruments, asiefmmy set for deliveries and a curettage set
available, although the sets does not seem to dxd &sirthermore a baby scale is on supply.
Three sphygmomanometers are available for bloosspre measurement and a fetal Doppler
for the measurement of the heart rate is in userel'ts a need for fetal heart-rate monitors
like in the other hospitals and a lack of long gevThe facility conditions are very good and

excellent hygienic conditions could be observed.
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Delivery ward:

There are six beds with mosquito nets in the dgliveard, infusion systems are used at the
ward. One mother scale is available at the deliveagd. A delivery register (maternity record
book) with detailed information about mother andlcchs kept on a regular basis. The

delivery ward has good facility conditions and vgood hygienic conditions.

Neonatal unit:
A neonatal unit includes an incubator and three eétinstruments for intubation, there are

very good hygienic conditions and the facility cdiwhs are also good.

Ultrasound scanning room:
An ultrasound scanning room with a Mindray ultrasatanning machine is well equipped

and is used regularly.

Operating theatre:

Seven theatre nurses work in the operating thekltre.equipped with two operating tables
and theatre lamps which work well. An anesthesipaegtus as well as instruments for
intubation for the mothers including one larynggegoseveral tubes, Ambu bag and oxygen
are available. For Caesarian sections there areopecation sets available and the operating
theatre includes a functioning suction machine.i-8hbck garments are, however, not
present, although the theatre nurses were trameding them. There exist a monopolization
of Pathfinder International for training and distriion, a not acceptable condition. For
sterilizing the instruments an autoclave is usdte Tacilities are in an excellent hygienic
condition, partially because of using glass briclstead of open windows. These closed glass
brick windows keep the dust out of the operatingathre and the equipment as well as other
items in the operating theatre clean. A promineagative aspect in the operating theatre is
the condition of the floor because it absorbs 8uiel.g. blood and body liquids, and makes it
difficult to keep high-standard hygienic conditiorighe general settings were nevertheless

classified as very good.
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Necessary improvements:

At the hospital there are some items which arentlg@eeded:

1. General conditions: Blood bank

2. Delivery room: Fetal heart-rate monitor, long gevior deliveries
3. Delivery ward: Adult scale

4. Neonatal unit: Not available

5. Ultrasound scanning room: Not available

6. Operating theatre: Anti-shock garments,

renovation of the floor urgently required
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Hospital No. 16, Kaduna State — photo documentation

[ ==
Delivery ward

Delivery room

Operating theatre

Delivery room

96



Hospital Audit — Quality of infrastructure, procemsd outcome

Suction machine

,,, i
e

Opéré“tir{é eal
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Hospital No. 15, Kaduna State

Report: 2008 2009

Patients treated in antenatal clinic: 10,712 18,51
Deliveries: 972 1,134
Caesarian section: 120 (12.4%) 131 (11.6%)
Maternal mortality: 22 (2.3%) 22 (1.9%)
Fetal mortality: 147 (15.1%) 201 (17.7%)

General conditions:

The water supply in the hospital is good but eleatrpower is not available at all times,
although there is a generator in use. Three Congpate at the disposal in the office. There is
a well-equipped laboratory available, but no bldmhk around the hospital. The general

conditions as well as the hygienic conditions tigtoaut the hospital are good.

Staff:

Five general practitioners work at the hospital angl responsible for the maternity unit as
well as for all other units in the hospital. In &duh, eight midwives take care of the patients
in the maternity unit. About 10,700 patients wesated in the antenatal clinic of the hospital
in 2008 and approximately 18,500 in 2009. In tdkedre were 972 deliveries in 2008 and
1,134 in 20009.

Delivery room:

In the delivery room there are three beds for @eies available and one patient stretcher with
foot rest. There are two sets of delivery instrutadar childbirth on hand. In addition, there
IS one vacuum extractor, an episiotomy and curets®d in use, specula are available. For
blood pressure measurement only one sphygmomanomete hand, which is used in the
delivery room as well as at the delivery ward. Bhisrneither a fetal Doppler, nor any heart-
rate monitor for continuous heart rate recordinghef fetus. Since the available baby scale is
not working, there is an urgent requirement foreav ibaby scale. As in most other hospitals
there is a lack of long gloves for deliveries ire thospital. The general conditions need

improvement as well as hygienic conditions obseiwmdtie delivery room.
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Delivery ward:

At the hospital there are 14 obstetrical beds, liseach of it equipped with mosquito nets.
At the time of visit these nets being cleaned. €hae no infusion drip systems available at
the delivery ward. The scales for the mothers atdélivery ward are not functioning and
there is only one sphygmomanometer in maternity, wiiich is used in the delivery room as
well as at the delivery ward. Two maternity recbrbks are kept for delivery information,
which can lead to wrong recordings and incompletudhentation. The conditions regarding

the equipment are fair; the hygienic conditionthatdelivery ward are good.

Neonatal unit:
A neonatal unit is not available at the hospitédere are neither incubators, nor any
instruments for intubation of the babies.

Ultrasound scanning room:
In the hospital an ultrasound scanning room witBi@mens ultrasound scanning machine

exists. The ultrasound scanning machine seems igdzon a regular basis.

Operating theatre:

At the hospital two theatre nurses are responddrieéhe operating theatre. It contains one
operating table; the theatre lamp in the theatmotsworking. There is neither an anesthesia
apparatus, nor instruments for intubation, or arygen available in the operating theatre.
Ambu bags are not in use. Three sets of instruminteperation as well as two sets for
conducting a Caesarean section are available. fatlawve for sterilizing the instruments is in
use. A suction machine is available and seems toldmned regularly. As in many other
hospitals there is an urgent requirement for ambiek garments. Without these devices there
is a restricted ability to act in emergency sitoiasi. The equipment conditions as well as the

hygienic conditions in the operating theatre ane fa
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Necessary improvements:
At hospital there are some items which are urgamtlyded:
1. General conditions: Blood bank, Generator
2. Delivery room: Forceps, fetal heart-rate monitetal Doppler,
baby scale, long gloves for deliveries
3. Delivery ward: Sphygmomanometer, adult scale, siygiems
4. Neonatal unit: Not working at all (incubator, insnents for intubation
for the baby’s)
5. Ultrasound scanning room: Not available
6. Operating theatre: Anti-shock garments, anesthagparatus, instruments
for intubation, oxygen, Ambu bags, theatre lamp
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Hospital No. 15 — photo documentation

Baby scale

Delivery ward

I
Antenatal clinic
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Recovery room

Contraceptive consulting room

Operating theatre

Ultrasound machine Siemens
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Hospital No. 14, Kaduna State

Report: 2008 2009
Patients treated in antenatal clinic: 9,992 10,082
Deliveries: 1,362 1,897
Caesarian section: 110 (8.1%) 134 (7.1%)
Maternal mortality: 37 (2.7%) 22 (1.2%)
Fetal mortality: 181 (13.3%) 153 (8.1%)

General conditions:

The hospital is supplied by means of water tanks there are no pipes to the facilities with
exception to the operating theatre. Although a geoe as well as solar light is in use, power
supply is guaranteed for a few hours a day, thetght all the time due to a solar system.
Computers are not available with the exceptionred ocomputer at the administration office.
A laboratory exists; there is no blood bank withe@ach of the hospital, but a solar driven
refrigerator. There are fair hygienic conditionst ery good general conditions throughout
the hospital.

Staff:

Eleven general practitioners work at the hospitaky are responsible for the maternity unit
as well as for all other units in the hospitalatidition, the maternity ward is staffed with nine
midwives; three of them work in the antenatal dirhbout 10,000 patients were treated in
the antenatal clinic in 2008 and about 10,000 ptgien 2009. In total, 1,362 women gave
birth to a child in 2008 and 1,897 women in 2009.

Delivery room:

In the delivery room there are four delivery bedd an patient stretcher with foot rest in the
maternity ward of the hospital available. Thereaisufficient supply of sets of delivery
instruments, a vacuum extractor and forceps as agelpecula are available in the delivery
room. Three episiotomy sets and one set for conmtyicurettages are in use. There are two
sphygmomanometers on hand for measuring blood ymessehich are used in the delivery
room as well as at the delivery ward. For measuttiegheart rate of the fetus a fetal Doppler
is available, but no heart-rate monitor for continsl heart rate recording is on hand. A baby
scale is available, but in a bad condition. In tiedivery room of the hospital the facility
conditions were observed to be very bad. Some prembinegative aspects are the bad
condition of the equipment, like the delivery bed# dirty curtains between the beds, a bad
structural condition of the buildings with an uneviboor in the delivery ward and windows

which are not properly sealed. Therefore dust chbedkept outside the buildings and it is
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thus almost impossible to keep good hygienic camst inside the facilities. There is no
possibility for a sufficient sterilizing of the ittaments in the delivery room apart from
buckets with different chemical fluids for sterdiron. There are fair hygienic conditions in

the delivery room.

Delivery ward:

The delivery ward is equipped with twelve beds #mee beds for eclamptic patients in a
separate eclamptic room; some infusion drip systarasavailable. Usually each bed has a
mosquito net. However, these nets were in cleaatnipe time of the visit. A scale for the
mothers is available at the ward, but it is in @ lbandition and does not seem to be used
regularly. For delivery information three maternigcord books are kept, which can lead to
an incomplete documentation because of irregulzording of the delivery information. The

conditions regarding the equipment as well as tlggemic conditions are fair.

Neonatal unit:
There is no neonatal unit available at the hospitel there are neither incubators nor any
instruments for intubation of the babies on harttusT the services for the babies are limited.

Ultrasound scanning room:

A scanning room for ultrasound diagnosis is avégiabne doctor uses the Logic 9 scanning
machine once a week. In December 2009 the hogpitaived from Rotary International a

portable Siemens Acuson P10 ultrasound scannindnim&acThe use of the new ultrasound
scanning machine was explained to a midwife byNBruner (RC Linz, Rotary International

Austria).

Operating theatre:

Four theatre nurses are working in the operatiegttie. It contains three operating tables and
a working theatre lamp. The existing anesthesiagps is, however, not in use. Instruments
for intubation of the patients are not availableitimer is oxygen. There are a few Ambu bags
which are in bad condition. The operating theatrprovided with a sufficient number of sets
for surgery and three sets for Caesarean sectiorstefilizer autoclaving machine for
sterilizing the instruments is in use. As in marthen hospitals there are no anti-shock
garments for emergency cases. The operating thisatlieectly connected to the water tank
and there are two taps available to get wateradtlieen equipped to fulfill the prerequisite of
a Fistula Centre of Kaduna State. The generalngsttare fair; the hygienic conditions are

good in the operating theatre.
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Necessary improvements:
At the hospital there are some items which arentlg@eeded:
1. General conditions: Blood bank
Generator (available for the VVF-ward only)
2. Delivery room: Fetal heart-rate monitor, baby scal
renovation of the floor urgently required
3. Delivery ward: Adult scale
4. Neonatal unit: Not working at all (incubator, insnents for intubation
for the baby’s)
5. Ultrasound scanning room: Not available
6. Operating theatre: Anti-shock garments, anestlteggaratus

instruments for intubation, oxygen, Ambu bags
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Hospital No. 14, Kaduna State — photo documentation

Solar energy

Delivery room
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Baby scale

Delivery room

Operating theatre

k P 2 ||
Incubator (not working)

Water tank and solar energy
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Hospital No. 13, Kaduna State

Report: 2008 2009
Patients treated antenatal clinic: 10,143 7,680
Deliveries: 1,951 2,298
Caesarian section: 162 (8.3%) 155 (6.7%)
Maternal mortality: 16 (0.8%) 8 (0.4%)
Fetal mortality: 123(6.3%) 119 (5.2%)

General conditions:

The water supply of the hospital is guaranteed @notected by pipes to the facilities. The
electricity is safeguarded by a generator. Compudeg in use at the office of the hospital. A
well-equipped laboratory is available. The facilippnditions as well as the hygiene

conditions at the hospital are very good.

Staff:

There are three general practitioners employetienhbspital, one constantly assigned to the
obstetric department. One gynecological and oneéapéd consultant work in the hospital.
Altogether, there are 134 nurses in the entire ikedsfi3 midwives and nurses of whom work
in the maternity unit. In the antenatal clinic appmately 10,2100 women were treated in
2008 and approximately 7,700 in 2009. In total51,9vomen in 2008 and 2,298 women in
2009 gave birth to a child.

Delivery room:

In the delivery room two delivery beds and one gudtstretcher with foot rest are available.
There are five sets of delivery instruments forldihirth. A vacuum extractor and an

episiotomy set are accessible as well, but theme isurettage set in the delivery room. A fetal
Doppler for measuring the fetal heart rate is @, but no fetal heart-rate monitor for
continuous recording. One sphygmomanometer is onl fiar blood pressure measurement.
One baby scale is available, too. There is a ldclormy gloves for deliveries. The general

conditions in the delivery room are good; the hggievas assessed to be very good.
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Delivery ward:

At the delivery ward there are seven beds and diglis at the obstetrical ward. Some
infusion drip systems and mosquito nets are availathe delivery room is equipped with
one adult scale. There is only one sphygmomanometeise for the delivery room and
delivery ward. A maternity record book is kept riegly for delivery information. In the
delivery ward general conditions are good and vgopd hygiene conditions could be

observed.
Neonatal unit;

No neonatal unit is available at the hospital. €her one incubator at the delivery ward,
which is not functioning because it has no oxyged lgght. Instruments for intubation of the

babies are also missing.
Ultrasound scanning room:

There is an ultrasound room with a working Toshiliteasound scanning machine. This room

is not located near at the neonatal unit and doeseem to be in use on a regular basis.

Operating theatre:

At the hospital two theatre nurses are respongdsléhe operating theatre. It contains one
operating table and a working theatre lamp. Therene anesthesia apparatus and no
instruments for intubation. Oxygen is not availald®@me Ambu bags are supplied and two
sets of instruments for surgery as well as two f@mtsCaesarean section are available. An
autoclave for sterilizing the instruments is in .u8esuction machine is used, but does not
seem to be cleaned regularly. Since November 208@ tis constant light and power for the
suction machine provided by a solar system botinénoperating theatre and in the delivery
rooms. Close to these rooms there is a solar dnig&igerator to accommodate blood and
drugs. The general conditions in the operatingttbeare good; the hygiene conditions are

very good.
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Necessary improvements:
At the hospital there are some items which arentlg@eeded:
1. General conditions: Blood bank
2. Delivery room: Forceps, curettage set, fetal heste monitor,
long gloves for deliveries
3. Delivery ward: Sphygmomanometer
4. Neonatal unit: Not working at all (incubator, tinsnents for intubation
for the baby’s)
5. Ultrasound scanning room: Ultrasound gel
6. Operating theatre: Anti-shock garments, anestlegsparatus

instruments for intubation, oxygen, Ambu bags
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Hospital No. 13, Kaduna State — photo documentation

Suction machine
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Delivery ward Solar energy
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Hospital No. 12, Kaduna State

Report: 2008 2009
Patients treated in antenatal clinic: 5,202 6,025
Deliveries: 949 974
Caesarean section: 51 (5.4%) 44 (4.5%)
Maternal mortality: 18 (1.9%) 13 (1.3%)
Fetal mortality: 79 (8.3%) 111 (11.4%)

General conditions:

The hospital is supplied by means of water tankk@pes to the facilities. Electrical energy
is not available at all times, although there geaerator in use. The use of computers is only
possible in the office. A well-equipped laboratexists. The general conditions are fair, and

there are very good hygienic conditions throughbathospital.

Staff:

One gynecologist and three general practitionendkwo the hospital. They are responsible

for the maternity unit as well as for all other tgnin the hospital. Moreover, there are seven
midwives, six of whom also work as nurses. Abou20B, patients were treated in the

antenatal clinic in 2008, the number rising to appnately 6,000 in 2009. In 2008, there

were 949 deliveries in the hospital, 974 in 2009.

Delivery room:

In the delivery room there are three beds availail€eeliveries and one patient stretcher with
foot rest. The room is supplied with one set ofvdel/ instruments only, which are not in

good condition. There is an episiotomy set and ttage set in use, but there is a lack of
specula, forceps and vacuum extractors, which ghbal available in each delivery room.

There are three sphygmomanometers for measuringd gpoessure in the maternity unit.

Neither fetal Doppler nor fetal heart-rate monitare available in the delivery room. The
delivery room is supplied with a baby scale. Thistehowever, a lack of long gloves and
delivery instruments in good condition. The corafi in general are fairly good, and

hygienic conditions are observed as very good.
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Delivery ward:

The delivery ward is equipped with 13 beds for gra8 with various kinds of illnesses. All
beds have mosquito nets. Drip systems are usdtkiddlivery ward. A maternity record of
information on the deliveries is updated regulafMere is a lack of adult scales. The
conditions are fair in terms of equipment, and liggienic conditions are assessed as very

good.

Neonatal unit:
There is no neonatal unit available at the hospitsére are neither incubators nor any

instruments for intubation of the babies. The smwifor the neonates are therefore limited.

Ultrasound scanning room:

A scanning room is available for ultrasound diaggolut the Shimadzu scanning machine
inside the room is out of order. (In March 2010 thespital received from Rotary
International a new Mindray 2200 scanning machie.experienced doctor from another
participating hospital will come to train the dacemd midwives how to use the machine.

Operating theatre:

At the hospital one theatre nurse is responsibtetie operating theatre. It contains one
operating table with a theatre lamp. The existimgsthesia apparatus no longer works.
Instruments for intubation and one Ambu bag ardlavea, but no oxygen. The operating

theatre is sufficiently equipped with instrumeris $urgery as well as three instrument sets
for conducting a Caesarean section. An autoclauimig for sterilizing these instruments is

available and used. There is a lack of anti-shoamingnts to take care of the women in
emergency situations. A postpartum room is avalabhe rating of the hygienic conditions

at the operating theatre is very good and the eagip was observed to be in good condition.
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Necessary improvements:

At the hospital there are some items which arentlg@eeded:

1. General conditions: Blood bank

2. Delivery room: Delivery instruments, specula, &ps,
vacuum extractors, fetal Doppler,
fetal heart-rate monitor, long gloves for deties

3. Delivery ward: Adult Scale

4. Neonatal unit: Not working at all (incubator, tinsnents for intubation
for the baby’s)

5. Ultrasound scanning room: Ultrasound scanning nmechi

6. Operating theatre: Anti-shock garments, anesthegdparatus, oxygen,

Ambu bags, theatre lamp
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Hospital No. 12, Kaduna State — photo documentation

Delivery room

Delivery ward

/4
Operating theatre Suction machine
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Ultrasound machine Shimadzu (not working)
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4.4.2. Synopsis of health care in obstetrics in Kagha State

Hospital Hospital Hospital Hospital Hospital
No. 12 No. 13 No. 14 No. 15 No. 16
Staff
Consultants OB/GYN| O 1 gyn., |10 0 0
paed.
Doctors OB/GYN 1 OB/GYN 3 GP’s 11 GP’s 5GP’s 4 GP’s
+3 GP’s
Midwives/Nurses 7 13 9 8 13
CHEWS 0 0 0 0 0
Record officer yes yes No Yes yes
Operating theatre
Theatre nurses 1 2 4 2 7
Anesthesia Apparatusg 0 0 1 0 2
Operating table 1 1 3 1 2
Instruments for 7 2 sufficient 3 1
operations
Instruments for 1 0 0 0 yes
Intubation (mothers)
Oxygen availability yes no No No yes
Suction machine 1 1 1 1 2
Ambu bags 1 1 1 0 yes
Resuscitating 0 yes 0 0 yes
equipment
Anti-shock garments 0 0 0 0 0
Set for Caesarean3 2 3 2 2
section
Autoclave 1 1 1 1 1
Theatre lamp yes 1 Yes not yes
working
Head light + battery 1
charger
OP functional yes yes Yes Yes yes
Postpartum room yes yes No Yes no
Hygienic conditions* | 2 2 3 4 1
Equipment 3 3 4 4 2
conditions*
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Hospital Hospital Hospital | Hospital Hospital

No. 12 No. 13 No. 14 No. 15 No. 16
Delivery room
Delivery beds 3 2 4 3 2
Delivery instruments 1 5 1 2 3
Specula 0 2 1 1 1-2
Forceps 0 0 yes 0 yes
Vacuum extractor set| 0O 1 1 1 1
Episiotomy set 1 1 3 1 1
Delivery set 1 5 sufficient| 2 3
Curettage set 1 0 1 1 yes, not

use
Sphygmomanometer 3 1 2 1 3
Fetal Doppler (only O 1 1 1 1
HR)
Fetal heart-rate 0 0 0 0 0
monitor
Ultrasound scanningShimadzu, | Fujitsu, not| yes, used Siemens, in Mindray,
machine notin use |in use;| once a use in use
Toshiba, in| week
use

Patient stretch + fodtl 1 1 1 1
rest
Long gloves no no yes no no
Baby scale 1 1 1 0 1
Hygienic conditions* | 2 2 4 5 2
Equipment 3-4 3 6 5 3
conditions*
Neonatal unit no no no no yes
Incubator 0 0 0 0 yes
Instruments for O 0 0 0 3
Intubation (babies)
Hygienic conditions* | 6 6 6 6 2
Equipment 6 6 6 6 3
conditions*
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|

5S

Hospital Hospital Hospital Hospital Hospital
No. 12 No. 13 No. 14 No. 15 No. 16
Obstetrical ward/
ANC
Number of beds 13 15 15 14 6
Drip stands yes yes yes Yes yes
Mosquito nets yes yes yes in cleaning yes
Scanning room yes yes yes Yes yes,  We
(ultrasound) equipped
Mother scales 0 1 1 0 1
Hygienic conditions* | 2 2 4 3 2
Equipment 4 3 4 4 3
conditions*
VVF Surgery no no yes No no
General conditions
Water supply — Boreyes good water tank,Good good
hole dirty water
Electricity not good not all the not all time | good
working time, solar
well light
Windows  (properlyl no good no No yes, glag
fitted and sealed) bricks
Generator yes yes yes Yes yes
Refrigerator yes yes yes 0 yes
Computer only in office + | office office +| 1 in office
office secretary secretary
Mg- Sulphate yes yes yes Yes yes
Blood bank available | no no no No no
Hygiene conditions 2 2 4 3 2
(overall)*
Equipment 3-4 2 2 3 2
conditions*
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Hospital Hospital Hospital Hospital Hospital
No. 12 No. 13 No. 14 No. 15 No. 16

Laboratory yes yes Yes yes yes

Hygienic conditions* 3

Equipment fairly good| good 4 good very good

conditions* conditions

Report 2009

Delivery record book | yes yes yes, ges yes

books

Number of deliveries | 974 2,298 1,897 1,134 2,720

Caesarean section 44 155 134 131 156
(4.52%) (6.74%) (7.06%) (11.55%) | (5.74%)

Eclampsia 73 20 169 141 83
(7.49%) (0.87%) (8.91%) (12.43%) | (3.05%)

Hemorrhage 34 85 72 51 70
(3.49%) (3.70%) (3.80%) (4.50%) (2.57%)

Maternal deaths 13 8 22 22 14
(1.33%) (0.35%) (1.16%) (1.94%) (0.51%)

Fetal deaths 111 119 153 201 214
(11.40%) | (5.18%) (8.07%) (17.72%) | (7.87%)

Grand Total Rating

Hygienic conditions | 14 14 21 21 9

(5-30)*

Equipment conditions| 20 17 22 22 13

(5-30)*

" For the evaluation the “Score criteria for genes@itus” and “Score criteria for hygiene

condition” have been used. The

1. Operating theatre
2. Delivery room
3. Neonatal unit

4. Delivery ward/Antenatal clinic

5. General conditions

have each been rated from one (excellent) to €ry(poor). The total score according to the
points given for each subdivision ranged from mumfive points to maximum thirty points
for general status and from five to thirty points hygiene condition, in total from ten to

Sixty.
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4.5. Equipment and hygienic conditions in ten hosgals in Kano State and
Kaduna State

45.1. Methods of evaluation

The hospitals were evaluated according to the egenp and hygienic status of the operating
theatre, delivery room, neonatal unit, obstetriwakd/antenatal clinic and variable factors,
such as water supply and others. Each unit wasiaes by a score from one (best result) to
six (worst result). A score of ten equals excell@niditions and 60 indicates worst conditions
for both hygienic and equipment conditions. Hodpitith the lowest score of 20-40 in three
out of four cases had the lowest maternal mortalitgbout 500 per 100,000 deliveries, and
hospitals with the highest score of about 45-50thachighest maternal mortality of 2000 per
100,000 deliveries in 2009.

The following list shows the score criteria for #naluation of the ten hospitals in Kano State
and Kaduna State. Each room of the maternity uag assessed by using the score criteria

for the equipment and the hygienic conditions.

Each of the five items has been valued from oneglient) to six (very poor) for general
conditions and for hygiene conditions. Accordinglye total score was from five to thirty
points for equipment rating and from five to thiftyr hygienic rating, totaling ten to sixty
score points. The score points were used to ideatielationship between maternal mortality

and the score for each hospital.

The following table shows the various evaluationteda for equipment and hygienic
conditions in the operating theatre, delivery roampnatal unit, delivery ward/antenatal

clinic and general conditions. The score valueswelated to the maternal mortality in 2009.
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Score criteria for equipment

| Score criteria for hygene

Operating theatre

« Anesthesia apparatus

» Condition of the floor

« Operating table

* Cleanness of sink

« Resuscitation equipment

» Cleanness of apparatus

e Instruments for operations

e Dust inside rooms

¢ Intubation set

» Blood-stained equipment

¢ Suction machine

« Anti-shock garments

* Filled suction machines

«  Oxygen availability

»  Sterilizing condition

«  Ambu bags

* Blood-stained walls

« Caesarean section set

» Availability of operating shoes

e Theatre lamp

» Unorganized storage of material

*  Sterilizer

» Cleanness maternity record book

Delivery room

» Delivery beds

e Dust inside rooms

« Delivery instruments

» Blood-stained delivery beds

* Specula

* Rusty instruments

« Vacuum extractor

* Rusty delivery beds

« Episiotomy set

» Conditions in bowls for sterilizing

* Delivery set

+ Condition of mattresses

« Baby scale

* Hand disinfection

* Gloves

* Resuscitation units for newborns

Neonatal unit

* Incubator

» See delivery room

* Instruments for intubation + resuscitation

« Baby scale

e Suction apparatus

Delivery ward/Antenatal clinic

*  Number of beds

* Conditions of beds

» Drip system

° Dust-covered mattresses

» Mosquito nets

* Condition of the floor

» Maternity record book

* Availability of mosquito nets

» Ultrasound scanning room

» Cleanness of ultrasound probes

* Mother scales

» Dusty instruments

e Sphygmomanometer

e Dust stained windows

General conditions

e Water supply, bore hole

» Hygiene of sinks

«  Electricity (power supply)

» Hygiene of toilets

*  Window form and good seal

 Cobwebs

»  Generator *  Gloves
» Refrigerator » Aprons
* Magnesium sulfate * Masks

* Blood bank availability

» Storage of files
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4.5.2. Equipment conditions in relation to the matrnal mortality in 2009

Equipment Operating | Delivery | Neonatal | OB/Gyn | General Equipment | Maternal
rating theatre room unit ward conditions | rating total| mortality
(5-30) per 100,000
deliveries
Hospital 26 4 4 6 4 4 22 1,600
Hospital 25 5 5 6 3 4.5 23.5 1,550
Hospital 24 4.5 6 6 4 4.5 25 2,590
Hospital 23 2 4 6 4 3 19 820
Hospital 22 5 4 6 4 4.5 23.5 1,630
Hospital 16 2 3 3 3 2 13 510
Hospital 15 4 5 6 4 3 22 1,940
Hospital 14 4 6 6 4 2 22 1,160
Hospital 13 3 3 6 3 2 17 350
Hospital 12 3 3.5 6 4 3,5 20 1,330

Table 2: Equipment rating in the participating hospitals

Figure 28 shows the relationship between hospdaipeent in the obstetrical facilities and

maternal deaths per 100,000 deliveries. The hygietonditions are not taken into

consideration. A good rating of the equipment &sely related to a low maternal mortality of

about 500 per 100,000 deliveries, whereas higmgatare associated with a high maternal

Figure28:

Relationship between
hospital equipment in

the obstetrical facility
and maternal deaths

mortality.
Equipent condtions and MMR 2009
3,000
y =0,050281519x
R =

2500 Q7703

2,000 * /
MD/100,00¢ . /

celiveries

per 100,000 deliveries.

1,000

0,500

0,000

— .
0 5 10 15 20 25
Condtions (rating 5-30)

30
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4.5.3. Hygienic conditions in relation to the matmal mortality in 2009

Hygiene Operating | Delivery Neonatal | OB/Gyn General Hygiene Maternal
rating theatre room unit ward conditions | rating total| mortality
(5-30) per
100,000
deliveries
Hospital 26 | 4 4 6 4 4 22 1,600
Hospital 25 | 5 5.5 6 5 4.5 26 1,550
Hospital 24 | 3 5 6 4 4 22 2,590
Hospital 23 | 2 4 6 4 3.5 19.5 820
Hospital 22 | 5 5 6 4 4 24 1,630
Hospital 16 | 1 2 2 2 2 9 510
Hospital 15 | 4 5 6 3 3 21 1,940
Hospital 14 | 3 4 6 4 4 21 1,160
Hospital 13 | 2 2 6 2 2 14 350
Hospital 12 | 2 2 6 2 2 14 1,330

Table 3: Hygiene rating in the participating hospitals

Figure 29 shows the relationship between the hyggrating in the maternity unit and maternal

deaths per 100,000 deliveri@hie equipment conditions are not taken into comatd®. A good

rating of the hygienic conditions is related tamw Imaternal mortality of about 500 per 100,000

deliveries, whereas high ratings are associated avitigh maternal mortality.

3,000

Hygiene rating and MMR 2009

y =0,22238086x

e R=05335

2,500

2,000

MD¥100,000
celiveris 1500
1,000

0,500

0,000

0

10 15
Hygiene rating (5-30)

20

25

Figure 29:

Relationship
between hygiene
rating in the
maternityunit and
maternal deaths per
100,000 deliveries.

30
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4.5.4. General conditions in relation to the materal mortality in 2009

Equipment Equipment rating Hygiene rating tota| Conditions total| Maternal
rating and | total (5-30) (5-30) (10-60) lraneorrtahty 100000
Hygiene rating deliveries
Hospital 26 22 22 44 1,600
Hospital 25 23.5 26 49.5 1,550
Hospital 24 25 22 47 2,590
Hospital 23 19 19.5 38.5 820
Hospital 22 23.5 24 47.5 1,630
Hospital 16 13 9 21 510
Hospital 15 22 21 43 1,940
Hospital 14 22 21 43 1,160
Hospital 13 17 14 31 350
Hospital 12 20 14 34 1,330

Table 4: Equipment rating and hygiene rating in the partatipg hospitals

Figure 30 contains both, equipment and hygienidtimms in relation to maternal deaths per

100,000 deliveries in 200 good rating of the total conditions (hygienic aaduipment

conditions) is related to a low maternal mortalidospitals with the lowest score of 20-40 in

three out of four cases had the lowest maternatatityr of about 500 per 100,000 deliveries,

and hospitals with the highest score of about 4%&@ the highest maternal mortality of 2000
per 100,000 deliveries in the first half of 2009.

3,000

Hygiene and equipnent rating 2009

2,500

y =0,11478058
R#=0,6541

2,000

’

MDY100,00C
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the state of the
hospital equipment in
the obstetrical facility
and hygienic
conditions and
maternal mortality.
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4.5.5. Personnel structure and maternal mortality

For the evaluation of the personnel structure tnalver of midwives in every single hospital

is correlated to the number of childbirths in tlespgective hospital in 2009. The number of
childbirths in each hospital divided by the numbemidwives shows a range between 104.6
to 634.3 deliveries per midwife in year 2009 in tae hospitals. Furthermore the numbers of

deliveries per midwife were correlated to the madémortality in the hospitals in 2009

Number of | Midwives Deliveries in 2009 | Deliveries/Midwife | Maternal
midwives er 2009 mortality
delivery P per 100,000
deliveries
Hospital 26 6 1,818 303.0 1,600
Hospital 25 2 645 322.5 1,550
Hospital 24 6 733 122.2 2,590
Hospital 23 14 1,464 104.6 820
Hospital 22 3 1,903 634.3 1,630
Hospital 16 13 2,720 209.2 510
Hospital 15 8 1,134 141.8 1,940
Hospital 14 9 1,897 210.8 1,160
Hospital 13 13 2,298 176.8 350
Hospital 12 7 974 139.1 1,330

Table 5: Personnel structure (number of midwives per dejivand maternal mortality

Figure 31 shows the relationship between the nusnbemidwives employed in the hospitals
and the number of deliveries in the respective ialspin 2009.The grey line shows a
comparative value of ten midwives per 1000 dele®in one year (100 deliveries per midwife);
this ideal value should be aimed for all hospit@lse black line shows the relationship between
the number of midwives and the number of delivemeshe ten hospitals in Kano State and
Kaduna State in 2009.

Midwifes/deliveries 2009 Figure 31

30007 Relationship between
. the number of

25001 midwives and the
¢ number of deliveries in

20001 year 2009.

Deliveries
2009 15001

10004

500+

0 5 10 15 20 25
Mdnifes 2009
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The relationship between the number of deliveries mpidwife and the maternal mortality in
2009 depicts in figure 3ZThe graph shows no clear correlation between thabeu of
deliveries per midwife and the maternal mortaliijie hospitals with the highest (above 2500
per 100,000 deliveries) and the lowest (350 per,D deliveries) maternal mortality both
have a low number of deliveries per midwife. Thegitals with the highest maternal mortality
have 122 deliveries per midwife, the hospital vitie lowest maternal mortality 177 deliveries
per midwife in 2009. The hospital with the highaesimber of deliveries per midwife (634 in
2009) shows a maternal mortality in the medium eand the ranking (1630 per 100,000

deliveries).

Deliveries/mridnife and MMR 2009(%0) Figure 32:

3,000 . .
Relationship between

2500 # the number of
deliveries per midwife

2000 / and the maternal

’ M mortality in 2009.

/ *. A There is no correlation
between the indicators
MMR and deliveries
per midwife. The
causes have to be
investigated.
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5. Obstetrical management in Kano State and Kadun&tate Hospitals
in 2008 and 2009

5.1. Instruments of data collection

5.2. Results of obstetrical management in 2008 a2®09 in Kano State and
Kaduna State

5.2.1 Maternal and fetal mortality
o0 Maternal mortality ratio (MMR)
o Maternal mortality ratio (MMR) in relation to theimber of deliveries
o Fetal mortality ratio (FMR)
o Fetal mortality in relation to maternal mortality
5.2.2. Interventions and fetal mortality
o Caesarean section (CS)
0 Relationship between CS- rate and fetal mortatior

o Relationship between the number of deliveries imoapital and fetal
mortality

5.2.3. The incidence of postpartum hemorrhagegudéa and number of
deliveries in relation to maternal mortality

o Incidence of postpartum hemorrhage (PPH)

0 Relationship between postpartum hemorrhage (PPH) raaternal
mortality

o Postpartum hemorrhage (PPH) in relation to the reand§ hospital
deliveries

o Incidence of eclampsia with and without fits
o Incidence of eclampsia in relation to the numbedadiveries
5.2.4. Clinical profile 2009

5.3. Discussion of the investigation and conclusisrior further management
5.3.1. Selection of the hospitals
5.3.2. Discussion of the results
5.3.3. Condition of the hospitals
5.3.4. Reliability of data collection

5.4. References
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5. Obstetrical management in Kano State and Kadun&tate Hospitals
in 2008 and 2009

5.1. Instruments of data collection

The descriptive study was carried out in Kano Ssaie Kaduna State, both situated in north
of Nigeria, and gives a view of associations betwgestpartum hemorrhage, eclampsia, the
number of deliveries and maternal mortality. Fiespitals in Kano State and five hospitals in
Kaduna State were selected to take part in datactioin for quality assurance in obstetrics.
The ten hospitals participating in data collectase secondary health facilities with different
equipment status, as described in the Hospital thalatbve. All hospitals were supplied with

magnesium sulfate by the government for the treatmieeclamptic patients.

From January 2008 till December 2009 a questiorrizased on a maternal record book with
simple indicators of maternal and child health acaas used to collect data in the ten hospitals.
The data were routinely collected monthly by a thiedwife. The questionnaire comprises
the following data:

* Number of antenatal care (new, follow up)

* Number of abortions

* Number of deliveries (spontaneous, breech, foroeagyum, CS)

* Number of twins

* Fetal outcome (alive, dead)

e Eclampsia (preeclampsia, eclampsia)

* Postpartum hemorrhage

* Retained placenta

*+ Maternal death

The following questionnaire was used for the montfdta collection.
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MONTHLY MATERNITY STATISTICS 2 "°QUARTER Year: 2009
Hospital's Name: FIVE ADOPTED HOSPIALS — KANO STATE
MAY
ANC | ANC | ABORTION | DELIVERIES FETAL
ECLAMPSIA POST PART
OUTCOME No of
No. of | No of | No. of No. of No. of MATERNAL
Follow No. of C/S No. of Total
New MVA D/C Spont Multi Breech Vacuum . Forceps o . Pre- . Retained death
-Up o o o o Deliveries e Deliveries Alive Dead i Eclampsia PPH
Deliveries Deliveries Deliveries Deliveries Deliveries Eclampsia Placenta
Gaya 307 478 12 0 157 4 15 0 8 0 184 175 9 15 14 69 3
S/lidda | 711 734 1 0 107 2 3 0 4 0 116 9% 7 0 10 P 0 0
Sumaila| 429 412 7 0 36 1 3 0 4 0 44 33 13 6 12 b 8
Takai 306 311 1 2 63 3 1 0 5 0 72 69 3 4 9 4 2 2
Wudil 730 1,206 | 2 2 136 5 6 0 5 0 152 14p 8 7 14 Q8 3
Total 2403 | 3141 23 4 499 15 28 0 26 0 568 541 3 32 59 18 27 9
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All deliveries carried out in the ten hospitals Kmno and Kaduna State were registered,
therefore all maternal and fetal deaths occurretthése hospitals as well as way of delivery

and complications before, during and after deliwgeye noted.

Data analysis was carried out in semi-annual iaderusing Excel. Means and frequencies of
each item were calculated by the data sources addwedata give a view of maternal and
fetal mortality, the influence of intervention likaesarean section on fetal and maternal
mortality and associations between postpartum hdrage, eclampsia, the number of

deliveries and maternal mortality can be evaluated.

Deliveries CS MMR FMR Eclampsia PPH
n (per 100.000
N n (%) o n (%) n (%) n (%)
deliveries)
Jan — Jun
2008 6,878 494 (7.18) 123 (1,790) 584 (8.49) 484 (7.04) 301 (4.38)
July - Dec
2008 7,369 451 (6.12) 120 (1,630) 653 (8.86) 490 (6.65) 333 (4.52)
Jan — June
2009 7,695 457 (5.94) 106 (1,380) 750 (9.75) 779 (10.12)255 (3.31)
July - Dec
7,891 369 (4.68) 74 (940) 659 (8.35) 776 (9.83) @La9)
2009
Total 2008
4 2009 29,833 1,771 (5.94)| 423 (1,420) 2,646 (8.87) 2 [B498) 1,283 (4.30)
an

Table 6: Obstetrical data in 10 participating hospitals beswn January 2008 and December 2009

The number of 29,833 deliveries was carried odlhéten hospitals in 2008 and 2009 with an
average of 1,420 maternal deaths per 100,000 devand an average of fetal mortality of
8.87% within two years. There was a decrease ofraiernal mortality over two years from

1,790 maternal deaths per 100,000 deliveries st fialf-year 2008 to 940 MD/100,000

deliveries in second half-year 2009.

The average of Caesarean section rate was 5.948&oinyears. 2,529 pregnant women
(8.48%), who delivered in the ten hospitals, seffefrom eclampsia. Complications of

postpartum hemorrhage occurred in 1,283 patiends%} within two years.
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5.2. Results of obstetrical management in 2008 a2®09 in Kano State and

Kaduna State

5.2.1. Maternal and fetal mortality

Between January 2008 and December 2009 29,833 waaen birth in the ten selected

hospitals in Kano and Kaduna States. The rangelofeties per half-year in the ten hospitals

was 232 deliveries in hospital 25 in second ha#ry@008 to 1,548 deliveries in hospital 16 in
second half-year 2008 (figure 33).

Deliveries

Deliveries in Kano and Kaduna Hospitals 2008 (1+
and 2009 (1+2)

0 Deliveries
2009(2)
O Deliveries
2009(1)

B Deliveries
2008(2)
0 Deliveries
2008(1)
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Figure 33:

Distribution of
deliveries in ten
hospitals in four half-
years in 2008 and
20009.

A wide range of
deliveries per half year
(from 232 to 1,548
deliveries) exists.

Figure 34:

Delivery ward in a
hospital in Kaduna
State
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Maternal mortality ratio (MMR)

The maternal mortality ratio ranged within four faggars in the different hospitals from 90
maternal deaths per 100,000 deliveries (hospitak@88/2) to 6,170 MD/100,000 deliveries

(hospital 24, 2008/1). The maternal mortality ratisplayed a wide variation among the

hospitals. In most hospitals the MMR fell from fitsalf-year 2008 to second half-year 2009,

e.g. in hospital 14 maternal mortality fell fron®30 MD/100,000 deliveries in first half-year
2008 to 320 MD/100,000 deliveries in second haHry2009.

MLY100,00C
celiveries

Matemal Mortality (%6) 2008 (1+2) and 2009 (1+2)

@ MMR 2009(1)
B MVIR 2008(2)
0 MMR 2008(1)

0 MVR 2009(2)

Figure 35:

Maternal mortality in
ten hospitals in four
half-years in 2008 and
20009.

There was a wide
range of the maternal
mortality in all
hospital, mostly with a
decreasing maternal
mortality.

The fall of the maternal mortality from January 826 December 2009 is shown in figure 36,
37 and 38. Maternal mortality decreased from 1,MD/100,000 deliveries to 940

MD/100,000 deliveries in the ten hospitals. In thieservation time period the maternal
mortality fell by 47.5%.

2
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Figure 36:

Maternal mortality in
ten hospitals from
January 2008 to
December 2009.

The maternal mortality
decreases from 1,790
MD/100,000 deliveries
to 940 MD/100,000
deliveries in four half-
years, which is a drop
of almost 50% of
maternal mortality.
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Figure 37 represents the fall of maternal mortahtga box-and-whisker diagram. The median
of maternal mortality fell from 1.68% in first hajear 2008 to 0.79% in first half-year 2010
in the ten hospitals. A wide range of the uppeaeeijt values, which represents the hospital
with the highest maternal mortality in the respeztperiod, is shown. Data collection with

extreme outliners is shown in first half-year 2@0®I in first half-year 2010.

Maternal Mortality (in %)
|

N 1 T T

.

L] Ll
Jan-Jun 05 Jul-De= 05 Jan-Jun 09

Figure 37:

Boxes represent 25
and 75" percentiles of
the observations, with
the middle bar
representing the
median, and the
whiskers marking the
upper and lower
adjacent values
(minimal and maximal
value). Dots represent
extreme outliners.

Figure 38 shows the fall of maternal mortality lre two selected regions of northern Nigeria,

Kano State and Kaduna State. The blue box plotesept the maternal mortality of Kaduna
State within five half-years from January 2008 t:me 2010. The median of maternal
mortality nearly decreases constantly within fiadftyears from 1.56% in first half-year 2008
to 0.65% in first half-year 2010 in Kaduna State.

The green box plots represent the fall of matemattality in Kano State. The maternal

mortality in Kano State shows some variations dierobservation period, but still a slight
decrease of the median range from 1.81% in firtyear 2008 to 1.31% in first half-year

2010.

136



Obstetrical management in Kano State and Kadurta Btaspitals in 2008 and 2009

Maternal Mortality (in %)

TR

T T T T T
Jan-Jurn 08 Jul-De= 08 Jan-Jurn 09 Jul-De= 09 Jan-Jurn 10
period

Figure 38:

Blue boxes representing the
maternal mortality in five
hospitals in Kaduna State,
green boxes in five hospitals in
Kano State.

Boxes representing the ®&nd
75" percentiles with the middle
bar representing the median of
maternal mortality in the five
respective hospitals. Whiskers
marking the upper and lower
adjacent values (minimal and
maximal value). Dots represent
extreme outliners.

Maternal mortality ratio (MMR) in relation to the n umber of deliveries

In figure 39 the decreasing maternal mortality leé four half-years from January 2008 to

December 2009 is shown. The graph displays theestiag information, that smaller

hospitals with a lower number of deliveries in ansannual period had a higher percentage

of maternal deaths as hospitals with a higher nurabéeliveries in a half-year period. The
reduction of the MMR in 2008 and 2009 could be ot&d primarily in the hospitals with a

lower birth rate per half-year.

Matemal Mortality (%6) 2008 (1+2) and 2009 (1+2)

Figure 39:

Maternal mortality in

Deliveries
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mortality in four half-
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Fetal mortality ratio (FMR)

Similar to the maternal mortality there was alseide range of the fetal mortality in the ten
hospitals. The fetal mortality rate had a rangenfrb.93% (hospital 23, 2008/1) to 24.57%
(hospital 25, 2008/2) in 2008 and 2009. The fetalrtality did not decrease similar to

maternal mortality in 2008 to 2009. The mean fetaltality was 8.49% in all hospitals in

first half-year 2008 and 8.35% in second half-y2@09, i.e. no decrease of the fetal mortality

rate during the time of observation recorded.

Fetal Mortality (%6) 2008 (1+2) and 2009 (1+2) Figure 40:
5 P ey 20003 Fetal_ morf[allty in ten
B EMR 20091 hospltgls in four half-
5 = EVR 20080 years in 2008 and
O FMR 2008(3) 2009.
15 There was no
AVR (%) decreasing fetal
1 mortality in the ten
hospitals in Kano and
5 Kaduna State in year

2008 and 2009.

Fetal mortality in relation to maternal mortality

In figure 41 a relationship between the maternal f@tal mortality is shown. As expected a
lower maternal mortality is accompanied by a lowember of fetal deaths. The relationship
shows however a wide variation throughout 2008 20@9. No indicators are available that

explain the variation.

Fetal Mortality in relation to Matemal Mortality 2 008 (1+2 Figure 41:
w and 2009 (1+2) e || Relationship of
2008(D maternal and fetal
o5 " PMRIVR mortality in 2008 and
- @ 20009.
FMR/MMR
20 | 2009() A low maternal

FMRMVR || mortality is affiliated
20092) with a low fetal
mortality in the same
hospital.

AVR (%) 15-

101
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5.2.2. Interventions and fetal mortality

Caesarean section (CS)

The Caesarean section rate shows a wide variatitimei ten hospitals. It ranged from 1.99%
(hospital 26, 2008/2) to 13.62% (hospital 25, 2Qp&h four half-years in all ten hospitals
(figure 42). Also in single hospitals a big difface of the Caesarean section rate between the
half-years was shown, e.g. hospital 25 with a Gaesasection rate of 13.62% in first half-
year 2008 changed to 2.52% in second half-year .ZDB® Caesarean section rate decreased
on average in all hospitals from first half-yeal08Go second half-year 2009 from 7.18% to

4.68%. The reasons for this change could not hatifcks.

Caesarean Section (%) 2008 (1+2) and 2009 (1+2) Figure42:

0 CS 20092 Caesarean section rate
mcs20099 | in ten hospitals in four
B CS 2008(2 half-years in 2008 and
2009.

0 CS 2008()

CS (%)

Relationship between CS-rate and fetal mortality réo

In figure 43 the relationship between the Caesaseation rate and the fetal mortality ratio is
demonstrated. Hospitals with a higher Caesareamseate had surprisingly a higher ratio of
fetal death during time of observation. Fetal mdstaate in hospitals should fall when the
Caesarean section rate increases. An explanatidahiokind of relationship could be that the
Caesarean sections are carried out to save mdifieeesen if the fetus is already dead, e.g. if
the mothers could not reach the hospital in timenduprolonged labor. The Caesarean
sections with this indication are also includedhea data collection and could give reasons for
the relationship of FMR and CS-rate. In second-pedr 2009 the relationship changed

compared to the three half-years before.

139



Obstetrical management in Kano State and Kadurta Btaspitals in 2008 and 2009

30

Fetal Mortality in relation to
Caesarean Section 2008 (1+2) and 2009 (1+2)

25

20+

*

AVR%) 15

101

= Y © B FMR/CS 2008(2)
[ ]

4 u FMR/CS 2009()

. FMR/CS 2009(2)

2 4 6 8 10 12 14

1*2)

Figure 43:

Fetal mortality rate in
relation to Caesarean
section rate in four
half-years in 2008 and
20009.

Relationship between the number of deliveries in hospital and the fetal mortality

Similar to the maternal mortality also the fetal rtabty is dependent on the number of

deliveries in the respective hospital. In smallesgitals with a lower number of deliveries a

higher number of fetal deaths were registered thahospitals with a higher number of

deliveries. Figure 44 demonstrates the relatiotheffetal mortality rate and the number of

deliveries in the respective hospitals in the oleon time over two years.
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5.2.3. The incidence of postpartum hemorrhage, ectgpsia and number of deliveries in
relation to maternal mortality

Incidence of postpartum hemorrhage (PPH)

Postpartum hemorrhage is one of the main reasansmébernal death in the hospitals in
developing countries. On average there was no dgiag postpartum hemorrhage registered
in the ten hospitals. In some hospitals there wagda range of postpartum hemorrhage over
the four half-years. As an example the postpartemdrrhage fell in hospital 25 from 23.3%
in first half-year 2008 to 5.21% in first half-yea009 and increased again to 21.85% within
one half-year. On average the postpartum hemormvaget.45% in year 2008 and 4.16% in
year 2009 in all hospitals. Only two hospitals ¢htd 24 and 25) registered a postpartum
hemorrhage over 10% during the time of observafldrere should be a careful examination
of the reliability of these data, also for the @gashat measurement of blood loss is limited in
the hospitals in Nigeria. Suction machines for theasurement in the operation theatre as
well as functioning mother scales in delivery roomssa simple instrument for the estimation

of blood loss, are not available or not in use oshof the hospitals.

Postpartum henonhage (%) 2008 (1+2) and 2009 (1+2) Figure 45:

Postpartum
oPPH2009®) hemorrhage in ten
mpPPH2009¢y hospitals in four half-
years in 2008 and
2009.
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Relationship between postpartum hemorrhage (PPH) ahmaternal mortality

Postpartum hemorrhage is one of the main reasansn&ternal death. In figure 46 the

relationship of the postpartum hemorrhage and taeemal mortality rate in the hospitals is

shown. Only two of the hospitals registered a PRer d0% in the time of observation. The

scatter from this not displays a close relationshi2008 than in 2009, which could be an

indicator for management of postpartum hemorrhagthé hospitals, e.g. training of using

anti-shock garments and the conduction of Caesaseation in earlier stage of PPH if

necessary.

Matemal nortality rate in relation to postpartumh enorhage

Figure 46:
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Postpartum hemorrhage (PPH) in relation to the numier of hospital deliveries

Figures 39 and 44 demonstrate the relationshipdmtwnaternal and fetal mortality ratio and
the number of deliveries. There is also a relatignbetween the postpartum hemorrhage and
the number of deliveries in the respective hospifdigure 48). Hospitals with a higher
number of deliveries had a lower number of womew wstiffer from postpartum hemorrhage
as smaller hospitals within a semi-annual periad2009 this relationship was not as obvious
as it was shown in 2008. In first half-year 200@réhwas almost the same percentage of
postpartum hemorrhage in smaller hospitals thatehbmver number of deliveries compared

to those hospitals with a higher number of dele®ri

Postpartumhenohage (%) 2008 (1+2) and 2009 (1+2) Figure 48:
25 *PPH20060 Postpartum
¢ = PPH20082) hemorrhage in
20 . relation to number of
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Incidence of eclampsia with and without fits

A decreasing eclampsia rate in the ten hospitalkano and Kaduna State could not be
observed. Within the two years of observation wanea small increase from 7.04% in first
half-year 2008 to 9.83% in second half-year 2008.sAown in figure 49 there is a wide
range of eclampsia rate between the hospitals télsmallest eclampsia rate between 0.7%
and 3.4% in hospital 13 and the highest rate airepkia in hospital 25 with a rate between
19.44% and 50.86%. As shown in figure 45 only 2pitats registered a high rate of
postpartum hemorrhage over 10%, the same hospilsds registered an eclampsia rate of
more than 20% (hospital 24 and 25) within the oltgon time. In all hospitals there is still a

need for improvement of the treatment of eclampsia.
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Eclanpsia (%6) 2008 (1+2) and 2009 (1+2) Figure 49:
o Eclampsia Eclampsia in 10
20092 || hospitals in four half-
g || years 2008 and 2009.
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(%) 2008(D

hospitals.

Incidence of eclampsia in relation to the number ofleliveries
Similar to MMR, FMR and PPH there is also a relasioip between the rate of eclampsia and

the number of deliveries in the respective hospital

Eclanysia (%9 2008 (1+2) and 2009 (1+2) Figure 50:
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High numbers of deliveries in a half-year period associated with a lower rate of eclampsia.

However, low numbers of deliveries show an incredseclampsia in smaller hospitals.

144



Obstetrical management in Kano State and Kadurta Btaspitals in 2008 and 2009

5.2.4. Clinical profile 2009

The clinical profile is a method to benchmark tlesuits of all the participating hospitals
within one year.

The hospital with the lowest maternal mortality2009 was used as a reference hospital in
the clinical profile. This hospital also has thevést fetal mortality ratio (FMR), a low rate of
eclamptic patients, a low incidence of postpartusmbrrhage (PPH) and a higher rate of
Caesarean section (CS) [1].

From this comparison it is obvious to pinpoint tiespitals with the best results and that with

a bad outcome.

Median Range Reference

(min — max) Hospital
Antenatal clinic visits (n) 4,284 (2,380 — &%39 2,901
Antenatal clinic visits follow up (n) 5,959 (35— 17,106) 4,779
Number of deliveries (n) 1,641 (645 -2,720) 2,298
Twin deliveries (%) 243 (1.54 — 3.59) 2.26
Breech deliveries (%) 2.48 (1.30 — 4.47) 2.79
Caesarean section (%) 4.51 (2.39 — 11.65) 6.74
Vacuum extraction (%) 0 (0-3.53) 0.48
Eclampsia (%) 11.17 (0.87 — 31.01) 0.87
Postpartum hemorrhage (%) 3.59 (1.84-14.42) 3.70
Maternal mortality (%) 1.44 (0.35 - 2.59) 03
Fetal mortality (%) 8.33 (5.18 -17.72) 5.18
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5.3. Discussion of the investigation and conclusisrior further management

5.3.1. Selection of the hospitals

In July 2005 the project with the original title ré¥ention and Treatment strategies of

Obstetric Fistulae in Northern Nigeria” was estsiafid, supported by about 200 Rotary Clubs

from several Districts of Germany and Austria. Thajor focus was firstly the education of

the public about the harmful effects of early mega and early pregnancy and secondly the

creation of training centers for fistula surgerythwihe involvement of doctors and nurses to

operate and take care of women, who suffer frontedhs fistulas.

Looking at the data of northern Nigerian hospitalbecome apparent, that fistula surgery

alone could not solve the problem of fistulas aratemal deaths, the problems which are

closely connected. The decision was made to hawlditional focus of obstetric services in

a joint conference in December 2007 in Abuja wittvernment officials. Therefore ten

hospitals were selected, five in Kano State ane iiivKaduna State, in order to create close

partnership for improving the quality of obstetcare [2].

Following hospitals were selected:

Kano State: General Hospital Wudil, General Hadpltakai, General Hospital Sumaila,
Sheik Jidda General Hospital Kano and GenerapkelsGaya

Kaduna State: Yusuf Dantsoho Memorial Hospital KejuGeneral Hospital Saminaka,
Hajiya Gambo Sawaba General Hospital Kofan Gagaia, General Hospital
Kafanchan, and General Hospital Birnin Gwari

The ten selected hospitals are regularly providét wecessary equipments, e.g. delivery

beds, instruments for carrying out Caesarean segtisutures and curettages, vacuum

extractors, fetal Doppler and mosquito nets.

Each hospital received a maternity record boolkafaggularly documentation of maternal and

fetal deaths, type of delivery, e.g. breech dejiveacuum extraction, Caesarean section, and

complications such as eclampsia, postpartum hemgerind retained placenta after delivery.

Data are collected monthly by a chief midwife of tiRotary Project and progress is

monitored by heads of the gynecological departmehthe University Teaching Hospital in

Kano and Zaria [2].
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5.3.2. Discussion of the results

Through the joints efforts by members of the Rot&iubs in Germany and Austria,
gynecologist and contributors of University Teachidospitals in Kano and Zaria and the
Federal Government as well as the Ministry of Healf Kano and Kaduna State an
improvement of quality assurance and a decreasatgrmmal mortality could be achieved.
Within an observation time of 2 years a reductidbralmost 50% of the maternal mortality,
from 1,790 maternal deaths per 100,000 deliveridgst half-year 2008 to 940 MD/100,000
deliveries in second half-year 2009, was recordigdre 36 and 37). In first half-year 2010 a
further reduction of maternal mortality to 790 MD@000 deliveries in all hospitals was
documented. Both regions, Kaduna State and Kante,Stacorded a decreasing maternal
mortality in the observation time. Kaduna Stateorded a nearly constant decrease of
maternal mortality, whereas there were some vanatof maternal mortality in Kano State
(figure 38). Reasons for variations could not bentdied and still need discussion, e.g. in
following review meetings of all hospitals.

The results demonstrate that there is a relatipnskéiween the number of deliveries and the
maternal mortality in the respective hospitals. pitads with lower numbers of deliveries
within a half-year period recorded a higher peragat of maternal death (figure 39).
Therefore the efforts should be focused on smhbyspitals with lower numbers of deliveries,
mostly in rural areas. Quality assurance in olhsgeshould not be a privilege of the urban
hospitals with a high number of deliveries. Alsoadinmospitals in rural areas should be able
to improve the maternal health care for reducingenmal and fetal mortality.

Fetal mortality could not be reduced in the tenpitats in northern Nigeria up to the present
time. On average still fetal mortality is more th@% in all hospital (figure 40). First and
second delays are most likely still a reason fghHhetal mortality. But as there is a strong
relationship of FMR to maternal mortality (figuré)4the fall of maternal mortality will have
an impact on the improvement of neonatal care enhibspitals and cause a decrease of fetal
deaths.

The results show already an influence of intenamtsuch as Caesarean section on fetal
mortality. Paradoxically, a higher percentage ot€2aean section in a hospital results in a
higher percentage of fetal death (figure 43), buthe second have-year 2008 the FMR

remains constant at 10% following CS.
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Similar to the maternal mortality there is alsol@se relationship between the fetal mortality
rate and the number of deliveries in the respedtoapital. Hospitals with a lower number of
deliveries recorded a higher percentage of fetathdéfigure 44). In developed countries the
opportunity of transfer in tertiary hospitals ob#e women, where complications during labor
are expected, is possible. In Nigeria, women oftiennot have one antenatal care when they
reach the hospital in labor. Therefore there argtdid information about pregnancy and the
fetal status. In addition, the women often reach Hospitals in a late stage of labor.
Transportation of patients to tertiary hospitals &obetter treatment is often not possible,

because there is a lack of time and transportagpmortunities of the hospitals.

The incidence of postpartum hemorrhage in all halpaverages 4.45% in 2008 and 4.16%
in 2009 (figure 45). There was a close relationdbgtween postpartum hemorrhage and
maternal mortality (figure 46), which was more pyanced in 2008 than in 2009. A
relationship of postpartum hemorrhage and the numbeeliveries in the respective hospital
could be found in 2008, but in 2009 such a relatmm could not be detected in the same

dimension (figure 48).

Eclampsia could not be reduced in the observatroa of two years, there even was a little
increase of eclamptic patients in all hospitaldhvét84% in 2008 and 9.98% in 2009 (figure
49). There was a wide spread distribution of eckimpn the individual hospitals. A

relationship of the incidence of eclampsia andrthmber of deliveries could be detected in
both years (figure 50), with a higher rate of egbara in hospitals with a lower number of

deliveries per year.

5.3.3. Conditions of the hospitals

The conditions and equipment status of the hospaet closely connected to maternal and
fetal death. An assessment of the hospitals equipara hygienic conditions of the hospitals

is conducted regularly with the objective of impeovent of the conditions in all hospitals. As

described in the Hospital Audit above, basic eq@phis still incomplete in some hospitals

or donated equipment is not used (e.g. ultrasouachmes) for several reasons. Most of the
selected hospitals still need a regularly improveite reach a further reduction of maternal
and fetal mortality. The chief midwife of the projeheads of the gynecology department of
Kano and Rotarians from Germany and Austria fretyensit all hospitals to recognize

shortage of equipment, hygienic conditions and roam shortage in the selected hospitals.
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5.3.4. Reliability of data collection

The introduction of a new system of quality assoeawith a data collection started with a
maternity record book including various quality icators like maternal and fetal death, the
type of delivery (e.g. breech delivery, vacuumdaly, Caesarean section) and complications
during pregnancy and delivery (e.g. eclampsia, gasgim hemorrhage, retained placenta).
The reliability of the data regarding the matermadrtality is checked by a maternal death
form, which is handed out to the head of the gylwagoal department of the University
Teaching Hospital Kano. An evidence for reliabilisythe relation of different parameters,
which appear in all hospitals in a similar way,. ¢l relationship between maternal mortality
and deliveries per half-year (figure 39). Two htasigi could be identified, which are
deviating regarding the postpartum hemorrhage réigld and 46) and the rate of eclampsia
(figure 49 and 50) in both years. There must barafal examination of the reliability of
these data, as well as there also should be autaretv of all other data. In some hospitals
more than one maternity records book could be foaride maternity unit, which can lead to
wrong recording and incomplete information delivkete the chief midwife collecting the
data monthly. There is still a need for a bettecuhoentation of obstetrical data of every
woman delivering in the hospitals. The significancke data collection as part of the
improvement of quality is an important point, whigkust be discussed with midwives at
every visit and at review meetings. Problems ofadaillection should be pointed out and

resolved at every visit of the hospitals.
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General Discussion

0. General Discussion

6.1. Obstetric fistula as an indicator of an insuitient health care system

In developing countries such as Nigeria obsteistulla and maternal mortality are closely
connected. Reasons for maternal mortality and rdiybiare well known and could be
prevented in many cases with early treatment, wiidimited for the reasons of the “three
delays”: deciding to seek care, transport to thalthefacilities and insufficient care in the
health facilities.

Many studies [1,2] emphasizes the thesis, that Ipnaipoor, young, primapara, illiterate
women with a short stature living in rural areas amost endangered of suffering from
maternal morbidity such as fistulas or even dyingirdy obstructed labor caused by these
factors. Consequences of these factors can be ermahtieath in some cases, but possibly
lead also to maternal morbidity such as an obstégiula. If women survive the prolonged
labor it will lead to the delivery of a mostly deekiild. The development of obstetric fistula is
an important component of maternal mortality andbitbty [3]; many women in developing

countries are suffering from this disease and utg@&eed treatment of the obstetric fistula.

It is estimated that 358,000 women died during folldwing pregnancy and childbirth in
2008 [6], approximately another 2 million women ageffering from obstetric fistula

worldwide [4], and both need attention and showab focus in developing countries.

The improvement of maternal health care for prawaendf maternal mortality in hospitals
also takes advantage in preventing obstetric stalused by prolonged labor. Well equipped
hospitals with skilled medical personnel and pabkséds of intervention with surgical care
reduce maternal mortality in cases of obstructedras well as the development of obstetric
fistula and other maternal morbidities. Effortsraducing the maternal mortality are also
efforts in reducing obstructed labor and consedueeatiucing fistulas.

Besides efforts in quality assurance in obstetras million women worldwide, who already
suffer from vesico-vaginal and recto-vaginal fissyl need sufficient treatment of their
morbidity. Therefore specialist fistula centershwaixperienced fistula surgeons, who are able
to treat patients adequately, are urgently needethé time the dilemma of obstetric fistulas
exists. The aim of quality assurance in obstetriadeveloping countries is reaching a health
care standard for a sufficient treatment in casesavbidities during pregnancy and labor and
emergency cases. It would lead consequently to etktenction of obstetric fistulas in

developing countries.
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6.2. Ways to improve health care

Reasons and main strategies for reducing materoghlty and morbidity are well known.
They include antenatal care, labor and delivery agament by qualified personnel and
availability of emergency obstetric care [5]. Im@mt for improvement of maternal health is
the regularly view on health outcomes indicatorkiclv are maternal and fetal mortality and
morbidity. With a constant assessment of thesecatdrs, analysis and discussion of the
outcome by involving health care personnel, neatsgjies and standards can be created.

For reaching a sustainable development in matemealth multifaceted interventions are
necessary. Important aspects are long-term invessvaand the involvement of government,

district and community leaders of the villages amhagement of the single hospitals.

The project of Rotary International “Improvement Mfaternal Health - Prevention and
Treatment of Obstetric Fistulae” was first estdidid in 2005 with the aim of improvement of
maternal and fetal health in northern Nigeria. disva project with multi-faceted interventions
with the aim to reduce different delays which léadnaternal mortality.

Different intervention regarding the “first delayare comprising education of the public by
advocacy and awareness campaigns and politicdititraal and religious leaders, people in

villages and markets, universities and schools:
1. Launch of the radio serial “Ruwan Dare” (“MidnigRain”) [7] :

The Population Media Center (PMC) established ragidals, which focuses on
promoting reproductive health, enhancing knowledgpe, of family planning services
and prevention of HIV/AIDS. Reaching as many woraed families as possible the
actual serial “Ruwan Dare” is broadcast to founagadations in Kaduna State, Katsina
State, Sokoto State and Kano State in northernridig&he aim is to increase the
number of deliveries in health facilities, espdgiah emergency cases, and to advice
treatment of pregnant women and those who suften fmaternal morbidities after
deliveries such as fistulas.
2. “Community dialogues”:
In order to educate, inform and sensitize rural ybajoon for maternal and child
mortality and morbidity “community dialogues” arearded out in communities
surrounding the partnering health facilities. Aethmidwife informs the population
about topics of pregnancy and delivery includingriion and antenatal care during
pregnancy, immunization including polio, family pfang and child spacing and the
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3.

possibility of seeking care for deliveries. Befatigiting the villages, Village Heads
get asked for permission to talk to women, men g person in the community.
Mosquito nets for protection against malaria anthbikits for deliveries were handed

out to the population.
Visiting of schools and villages:

Project assistants and fieldworkers visited villagad secondary schools to provide
comprehensive information about causes and treatofeviVF, preventing of VVF,

morbidity and mortality after childbirth and otheproductive health related issues.

Regarding the “third delay’the attention is given to the health care faetitiincluding the

topics of treatment of fistulas, equipment and bBgg conditions, improvement of

management in health care facilities and data ciodie:

4.

5.

Treatment of fistula:

Two centers for fistula repair and rehabilitatioreres created in Kano State and
Kaduna State. Regular fistula repairs are carrigcby specialized surgeons. Besides,
training of fistula surgeons with the involvemeitlzeatre nurses and ward nurses are
conducted. In total, seven doctors and 15 wardesungere trained by Dr. Waaldijk in
surgery and treatment of obstetric fistula. Betw®etober 2007 and July 2009 a total
of 323 fistula treatments with 285 operations efuias were carried out (see Chapter
3)

Training of traditional birth attendants (TBAS):

To improve quality of obstetric service in 2008 T8Awere trained in early
recognition of risks during delivery, taking gooecords and using fetal Doppler to
avoid intrauterine fetal deaths, to avoid “thirdayg, to apply magnesium sulfate for
treatment of eclampsia and using anti-shock garmentase of post partum
hemorrhage. Aim of the training was to increase thenber of well attended
deliveries.

Identification and providing necessary equipmaertealth care facilities:

To enable the ten partnering hospitals to imprdwaartobstetric services to prevent
maternal and fetal mortality and morbidity necegsaquipment of the facilities was
identified and important equipment for obstetricaire was provided. Provided
equipment included delivery beds, instruments toope Cesarean sections and

curettage, vacuum extractors, fetal Doppler ancersthThe status of health care
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facilities and required equipment is examined igutarly visits of the partnering
hospitals. In December 2009 the participating haspiin Kano State and Kaduna
State were visited and available and necessarypemumt was checked; a detailed
status of equipment of hygienic was observed. ThHasz could be related to maternal
mortality in the respective hospitals and a criteaalysis whether the quality of care
is carried out. This is checked by using the ausfitsealth care facilities (see Chapter
4).
7. Institute of “Quality Assurance”:

An Institute of Quality Assurance was founded ir020dn Aminu Kano Teaching
Hospital (AKTH) in Kano State. Questionnaires witlbstetrical data including
maternal and fetal mortality and morbidity have rbeeutinely collected by a chief
midwife in the ten partnering hospitals. Data gellected, analyzed and discussed
half-yearly, midwives and doctors of respective itads are participating in half-
yearly “review meetings”. Contents of meetings e presentation and discussion of
obstetrical data under the guidance of the Instinit Quality Assurance. Aims of
“review meetings” are the regularly discussion lod results with realization of the
deficiencies and creation and introduction of néamdards to improve maternal health
care. Additionally, education programs for doctarsl nurses are conducted at the
half-yearly “review meetings” e.g. how to use oftiaihock garments and the fetal

Doppler.

The collaboration of the Federal and State GovempiMinistry of Health, Management of
Hospitals and District and Village Heads of theraunding communities is necessary to scale
up services for mothers and babies and reachingst@isable improvement of health care
facilities. A basic health care for the reductidnnmaternal mortality cannot be the task of
development aid programs alone; for the establisthroé a sufficient quality assurance in
obstetrics the cooperation of the responsible gowent is an important factor.

Between Rotary International and the MinistriesHafalth in Kano State and Kaduna State
there are regular contacts for a constant exchahgdormation and to focus the attention of

local government on existing deficiencies in maaéirealth, especially in rural areas.

In this study an effective system for quality asswe in obstetric is presented. The main

outcome indicator, which is the maternal mortalitpuld be reduced from 1790 MD per
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100,000 deliveries in first half year 2008 to 79@ Mer 100,000 deliveries in first half-year
2010, which is a decrease of maternal mortality56% in the participating health care

facilities in northern Nigeria.

As shown in this study it is important to assenthke single intervention, which focused on
different delays in maternal health, to reach atifagleted system, which is able to scaling up

maternal health care and reduce maternal mortality.

Prevention of “first delay” includes efforts in sang populations awareness of importance of
maternal health care during pregnancy and delittergugh the foundation of radio serials,

community dialogues and keeping contact to trad#ioeligious leaders, leaders of villages
or districts, the government and, most importanthe people living in the villages.

Major effects could be achieved in the preventibritioird delay”, with the foundation of
Fistula Centers in Kano State and Kaduna Staterenhany women already could be treated.
Training of TBAs, nurses and doctors as well asi@gant of health care facilities with
instruments could improve maternal health. The #aion of an Institute of Quality
Assurance (IQA) and analyzing and discussion oteatheal data, which were collected in
participating hospitals, gives the opportunity cfasurement of effectiveness of intervention.
It creates a spiral of improvement with analyzingl aliscussing of the deficiencies and
creating and introducing new standards, which @tylhave to be measured and analyzed
again. With the foundation of the IQA in obstetritlse continuation and sustainable
development of proceedings in ten partnering hakpis guaranteed.

The continuous management and monitoring of adiri@ntions and a regular feedback of all
participating collaborators of the project is imjamit to establish an effective system to fight
against maternal deaths.

The establishment of a successful system, whichsgire possibility of scaling up health care
for mothers and children in northern Nigeria, canabmodel of reducing maternal and fetal

mortality also in other areas in Nigeria with infstient health care.

156



General Discussion

6.3. References

[1] Hassan MA, Ekele BA.: Vesicovaginal fistula: ¢ fpatients know the cause?
Ann Afr Med. 8(2):122-6, 2009 Apr-Jun.

[2] De Ridder D.: Vesicovaginal fistula: a major hieehre problem.
Curr Opin Urol. 19(4):358-61, 2009 Jul.

[3] Browning A, Allsworth JE, Wall LL.: The relatighip between female genital cutting
and obstetric fistulae.
Obstet Gynecol. 115(3):578-83, 2010 Mar.

[4] Elneil S. Browning A.: Obstetric fistula- a nevayforward.
BJOG. 116 Suppl 1:30-2, 2009 Oct.

[5] Dumont A. Fournier P. Fraser W. Haddad S. Tradr®iop |. Gueye M. Gaye A.

Couturier F. Pasquier JC. Beaudoin F. Lalonde AtemaM. Abrahamowicz M.:
QUARITE (quality of care, risk management and tetbgy in obstetrics): a cluster-
randomized trial of a multifaceted interventionngprove emergency obstetric care in
Senegal and Mali.

Trials. 10:85, 20009.

Internet Access:

[6] World Health Organization:
http://www.who.int/mediacentre/factsheets/fs3a@raex.html

[7] Population Media Centre, Acting for Change:
http://www.populationmedia.org/where/nigeria/

157



Summary

1. Summary

Introduction

All 192 United Nations Member States and Worldsdieg Development Institutions agreed
to the eight MDGs in 2000: two of the MillenniuneiZelopment Goals, MDG 4 and MDG 5,
are aiming to reduce the under-five mortality rddjotwo thirds and maternal mortality ratio
by three quarters between 1990 and 2015. Nigesaoha of the worst records of maternal
and child deaths in the world until present timaes Ifar away from these goals and reaching
the MDGs 4 and 5 is still a big challenge.

The “three delays” as causes of high maternal mortay

Reasons and main strategies for reducing materoghlty and morbidity are well known.
They include antenatal care, labor and delivery agament by qualified personnel and
availability of emergency obstetric care. All thestategies are also reflected by the generally
known three delays, which preclude pregnant womem freceiving the right care in time.
Thefirst delaytakes place in villages and is based on a so@aeruic factor, consisting of
insufficient knowledge of the dangerous signs befond during labor, the delayed decisions
to bring the patients to a hospital and the insigfit power of decision making.

Thesecond delaincludes all problems of transportation of patientghe health facilities.
Thethird delayis caused by the insufficient system of hospitaéda developing countries.
The delay in receiving adequate and appropriatgrirent at the facilities includes different
factors such as shortage of supplies, equipmengisdand blood products, trained personnel

and competence of available personnel.

Obstetric fistula — a result of insufficient care diring labor
The project of Rotary International “Improvement Mfaternal Health - Prevention and
Treatment of Obstetric Fistulae” was first estdidid in 2005 with the aim of improvement of
maternal and fetal health in northern Nigeria. Tinedel for reduction of high maternal and
child mortality and prevention and treatment oftebtrgc fistula in the north of Nigeria was
focused by the Rotary International project maiotyfirst and on third delayof pregnant
women seeking care with the aim to reduce matenaatality by using a multifaceted system

of interventions.
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In order to create a consciousness of the populatexisting problems of maternal and fetal
morbidity and mortality Rotary International estabked different activities to inform the
population on household, community and districelsvabout reasons and existing problems
causing maternal and fetal mortality and morbiavith the aim of reducindirst delay An
effective way of reaching women and their familiespecially in rural areas of Nigeria, is the
conduction of community dialogues. A Hausa speakimgf midwife carries out “community
dialogues” in the villages in Kano State and Kad@&tate in northern Nigeria within the
catchment’s area of the ten partnering hospitaisaftrm women, men and young person of
the village communities, as well as traditionattbattendants (TBA'’s) about different topics
of pregnancy, e.g. nutrition during pregnancy, imgace of antenatal care and presence of

medical personnel during labor and delivery.

The development of an obstetric fistula and theenmal mortality in the developing world are
closely connected. Both are consequences of olstrlgbor and insufficient care of women

in prolonged deliveries and emergency cases dalefigery.

Dr. Waaldijk, a consultant to the Federal MinistfyHealth Nigeria, attends to the dilemma
of obstetric fistulas in northern Nigeria and isrgang out operations and is training Nigerian
doctors and ward nurses in treatment and caretaKiogstetric fistulas.

Between October 2007 and July 2009 a total numb&28 fistula patients were treated in
Rotary Fistula Centre Wudil and in Rotary Fistulan@e Zaria, which were established by
Rotary International in two hospitals in Kano Statel Kaduna State in northwest of Nigeria.
Documentation takes place of every surgery usirigemqizs reports and treatment of vesico-
vaginal and recto-vaginal fistula, which are catraut in one of the two fistula centers. A
detailed characteristic of patient’s details, age, residence, number of pregnancies, number
of living children and height of women; and diagsowith side, type and classification of
fistula was assessed on the basis of these dataibiDtion of age, residences and kind of
operations as well as the success of operatiorld beudemonstrated by correlating the data.
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Hospital Audit — Infrastructure, Capacity and Necesary Improvement of Nigerian
Hospitals in Kano State and Kaduna State
In 2008 an Institute of Quality Assurance was disthbd at Aminu Kano Teaching Hospital
in Kano State. Ten selected hospitals, five in K&tate and five in Kaduna State, participate
in data collection and were introduced in qualggw@rance in obstetrics. Firstly, an evaluation
of existing quality of structure, which includesuggments, personnel and facilities, was
carried out. Deficiencies were detected in singbspitals and improvement of maternal

health care could be reached by facilitating thepitals with urgent needed equipment.

In December 2009 a detailed status of equipmehiygienic conditions of each room of the
maternity units (operating theatre, delivery roorapnatal unit, obstetrical ward and general
conditions) was assessed in the ten participatogpitals of the project. The collected data
were related to the maternal mortality in the htadpiand a critical analysis whether the
quality of care were carried out. Results showi thare is a relationship between the total
conditions and the maternal mortality rate in htapj a low score of hygienic and equipment
rating (=good conditions) were related to lower ena&l mortality rate in respective hospitals.
Besides, health care workers in hospitals weradrgi e.g. in using fetal Doppler or anti-
shock garment, for a better management of obsieges (quality of process). For measuring
the quality of outcome in all hospitals data of tebréc care were regularly collected, half-
yearly data were demonstrated and analyzed inévewneetings”. Under the guidance of the
Institute of Quality Assurance these data can beudised regularly with health workers of all
participating hospitals. This gives a possibility immprovement in single hospitals by
introducing new standards with the encouragemendallofnvolved health workers in the

hospitals.
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Obstetrical management in Kano State and Kaduna Sta Hospitals in 2008 and 2009

The analyses of collected data in all participatmgpitals demonstrate the achievement of
reduction of maternal mortality and morbidity, wiicould be reached within five half-years.
The main outcome indicator of quality assuranae, maternal mortality, could be reduced
from 1790 MD per 100,000 deliveries in first ha#ay 2008 to 790 MD per 100,000
deliveries first half-year 2010. This is a decrea$enaternal mortality of more than 55%

from January 2008 to June 2010 in participatindthezare facilities in northern Nigeria.

This study demonstrates with its results regardnagernal mortality an effective system for
scaling up health care for mothers and childremonthern Nigeria and can be used as a
model to reduce maternal mortality also in otheaarin Nigeria with insufficient health care

systems.
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8. Zusammenfassung

Einleitung

Die Mitglieder der ,Organisation der Vereinten Neien“ (UNO) und fihrende Institutionen
fur Entwicklungsarbeit einigten sich im Jahr 20Q@ acht Millennium-Entwicklungsziele
(MDG): Zwei der acht Millennium Entwicklungsziel®lDG 4 und MDG 5, beabsichtigen die
Kindersterblichkeit der unter funfjahrigen Kindanwwei Drittel und die Muttersterblichkeit
von 1990 bis 2015 um drei Viertel zu senken. Nimgérat bis heute die hdchste mutterliche
und kindliche Sterblichkeit weltweit. Nigeria isew entfernt, diese Ziele zu erreichen. Daher
sind vor allem die Millennium Entwicklungsziele sdi 5 fur Nigeria immer noch eine
wichtige und zentrale Aufgabe. Die vorliegende Arlbegt ein Modell vor, mit dem diese

Ziele erreicht werden und auf andere Lander Ulggtraverden kdnnen.

Die “three delays” als Ursache fur die hohe mutteithe Mortalitat

Die Grunde und Strategien zur Senkung der muthenficMortalitdt und Morbiditat sind
wohlbekannt. Sie beinhalten die unzureichende Sebernvorsorge, das insuffiziente
Geburtsmanagement durch wenig qualifiziertes Paisond die Notwendigkeit, in der
Geburtshilfe Kaiserschnitte und Notfallmanagementgeburtshilflichen Komplikation zigig
durchzufiihren. Diese Strategien spiegeln sich auden allgemein bekannten ,three delays*
wieder, welche schwangere Frauen daran hindernpnati®endige Betreuung rechtzeitig zu
erhalten. Die erste Verzogerung (,first delay”) isegrindet durch sozio-6konomische
Faktoren und findet bereits in den Ddrfern staige. Kbmmt durch unzureichende Kenntnisse
der Zeichen von geburtshilflichen Komplikationenr wnd wéhrend der Geburt zustande,
woraus die verspéatete Entscheidung resultiertPdigenten rechtzeitig in ein Krankenhaus zu
bringen.

Die zweite Verzogerung (,second delay”) beinhatité Probleme des Transportes in die

Krankenh&user.

Die dritte Verzégerung (,third delay“) besteht iardinzureichenden Versorgung der Kranken
in den Hospitalern der Entwicklungslander selbsie Werzégerung der notwendigen
Behandlung in den Krankenhausern beinhaltet vezdelme Faktoren, so z.B. das Fehlen von
Material, unzureichende Ausstattung der Krankengrawder Mangel an Medikamenten und
Blutprodukten sowie unzureichend ausgebildetes dRats welches héaufig nicht die
notwendigen Fahigkeiten zur Behandlung von Kompigtkeen wahrend der Schwangerschatft
und der Geburt besitzt.
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Geburtsfisteln — ein Ergebnis von unzureichender Msorgung wahrend der Geburt

Das Projekt von Rotary International, welches siohit der Verbesserung der

Muttergesundheit und der Pravention und Behandkorg Geburtsfisteln auseinandersetzt,
wurde 2005 begonnen, um die mitterliche und kihélicGesundheit in Nordnigeria zu
verbessern. Das Modell zur Reduktion der hohenerligihen und kindlichen Mortalitat und

der Pravention und der Behandlung von GeburtsfistelNorden Nigerias konzentrierte sich
vor allem auf die erste und dritte Verzégerungrsifiand third delay”) von schwangeren
Frauen, die Hilfe bendtigten. Ziel war es, durah\gelschichtiges System von Interventionen

die mutterliche Mortalitat zu senken.

Um die Sensibilitat der Bevdlkerung fur das Problgen hohen mitterlichen und kindlichen
Mortalitat und Morbiditat zu erhéhen, begann Rotémiernational, die Offentlichkeit in
Haushalten und Gemeinden uber die Ursache der michiemn und kindlichen Mortalitat und
Morbiditdt durch Radiosendungen und ,community ales” aufzuklaren. Eine leitende
Hebamme flhrte Gesprache mit Mannern, Frauen ugehdllichen in den Doérfern von Kano
State und Kaduna State in Nordnigeria innerhalbEdesugsgebietes der zehn teilnehmenden
Krankenhduser sowie auch mit traditionellen Gelnetfern (TBAs = traditional birth
attendants) Uber verschiedene Thematiken der Sdesschaft, wie beispielsweise die
Ernahrung in der Schwangerschaft, Bedeutung vorurtgblflicher Vorsorge und die

Anwesenheit von medizinischem Personal wahrend\tdren und der Geburt.

Die Entstehung von Fisteln, die durch Geburt bedsngd, und die mutterliche Mortalitat in
Entwicklungslandern sind eng miteinander verbund&eide sind Folgen von verzdgerten
Geburten und unzureichender Versorgung der FrawernNbtfallsituationen wéahrend der
Geburt.

Dr. Waaldijk hat sich des Problems der durch Gellnedingten Fisteln in Nordnigeria
angenommen und fuhrt Operationen bei Frauen m#ediErkrankung aus. Weiterhin bildet
er nigerianische Arzte und Krankenschwestern awsnitd diese die Behandlung und
Versorgung von durch Geburt bedingten Fisteln amgsen durchfihren kdnnen.

Von Oktober 2007 bis Juli 2009 wurden 323 Fistédpainnen im Rotary Fistula Centre
Wudil und dem Rotary Fistula Centre Zaria, welchen \Rotary International in zwei
Krankenh&usern in Kano State und Kaduna State indéyiovon Nigeria eingerichtet wurden,

versorgt.
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Jede chirurgische Intervention bei einer vesicanalgn und rekto-vaginalen Fistel in diesen
beiden Krankenhdusern wurde in einem Operationditedokumentiert. Angaben zu den
Patientinnen, wie Alter, Herkunft, Anzahl der Scimgarschaften, Anzahl der lebenden
Kinder und Grol3e der Patientinnen sowie die Diagmog Art und Klassifikation der Fisteln

wurden dokumentiert und konnten so ausgewertet emerDie personlichen Angaben tber
Patientinnen sind nicht Gegenstand der Arbeit. \leeteilung des Alters und der Herkunft
der Patientinnen, Art der Operation sowie der Brfoler Operationen konnten durch

Korrelation der Daten dargestellt werden.

Hospital Audit — Ausstattung, Kapazitaten und notwendige Verbesserungen von

nigerianischen Krankenhausern in Kano State und Kadna State
Im Jahr 2008 wurde das Institut fur Qualitatssiahgrin der Geburtshilfe im Aminu Kano
Teaching Hospital in Kano State gegriindet. Zehmkeahauser, funf in Kano State und funf
in Kaduna State, nahmen an der Datensammlung el wvurden in die geburtshilfliche
Qualitatssicherung eingefihrt. Zunachst wurde dtvaluation der Qualitat der Struktur
vorgenommen. Diese beinhaltete die Ausstattung ule personelle Struktur der
Krankenhduser. Bestehende Mangel der einzelnenkEndwduser wurden aufgezeigt. Eine
Verbesserung der Muttergesundheit konnte durch Aumestattung der Krankenh&user mit

dringend bendétigten Geraten und Instrumenten értreierden.

Im Dezember 2009 wurden detaillierte Daten in dehnzteilnehmenden Krankenh&dusern
erhoben. Diese beinhalten den Zustand der allgemdiquipment- und Hygienebedingungen
sowie der Bedingungen in jedem Raum der Abteiluag Geburtshilfe: Operationssaal,
Kreil3saal, Neugeborenen-Station und Geburtsstafio@. gesammelten Daten wurden in
Beziehung gesetzt zu der miutterlichen MortalitéésraDie Ergebnisse zeigen einen
Zusammenhang zwischen den allgemeinen Bedingunygnler mutterlichen Mortalitatsrate
in den Krankenh&usern; Krankenh&auser mit geringetéterlicher Mortalitat weisen bessere
Equipment- und Hygienebedingungen auf. Weiterhinrden die Mitarbeiter der
Krankenhduser geschult, z.B. im Umgang mit dem ldetaDopplergerat oder der
pneumatischen Anti-Schock-Hose, um ein besseresaidament von geburtshilflichen
Komplikationen zu erreichen (Prozessqualitat). Um Ergebnisqualitat zu messen, wurden
Daten der Geburtshilfe von allen zehn teilnehmerifi@mkenhausern regelmafilig gesammelt
und halbjahrlich in sogenannten ,review meetingsirggélegt und analysiert. Unter der
Aufsicht des Instituts flr Qualitatssicherung wurddiese Daten regelmafdig mit den
Mitarbeitern aller teilnehmenden Krankenhduser udigkt. Dies ermdglicht eine
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Verbesserung durch die Einfihrung von neuen Qusditdiorderungen mit der Unterstitzung
aller beteiligten Mitarbeiter der Geburtshilfe iardKrankenhausern.

Geburtshilfliches Management in Krankenhausern in kKano State und Kaduna State

im Jahr 2008 and 2009
Die Analyse der gesammelten Daten der teilnehmekdankenhauser zeigen im Ergebnis
eine Senkung von miutterlicher Mortalitdt und Mortéiy welche innerhalb von finf
Halbjahren erreicht werden konnten. Der wichtigsteéikator des Erfolgs, die mitterliche
Mortalitat, konnte von 1790 mautterlichen Todesfi@l®1D) pro 100.000 Geburten im ersten
Halbjahr 2008 auf 790 mutterliche Todesfalle pr®.000 Geburten im ersten Halbjahr 2010
gesenkt werden. Dies ist eine Abnahme der muthenicMortalitdt von mehr als 55% von

Januar 2008 bis Juni 2010 in den zehn teilnehmeKdamkenhausern in Nordnigeria.

Diese Studie stellt mit ihren Ergebnissen bezugliehmutterlichen Mortalitat eine effektive
Methode zur Verbesserung der gesundheitlichen Vgueg von Muttern und Kindern in
Nordnigeria dar und kann auch in anderen Gebietgerids in der Geburtshilfe als ein

Modell zur Senkung der mitterlichen Mortalitat ddan
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Figures and Graphs

Figures and Graphs

All figures and graphs relate to tables compile@&xtel and are based on operation reports of
Dr. Waaldijk (Chapter 3) and collected data of etrgts of the participating hospitals

(Chapter 4+5). Information material and tablesgaeed at your disposal at any time.
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Public tertiary institutions offering obstetric services according to the six
geopolitical zones in Nigeria:

ZONE —STATE - INSTITUTION

SOUTH WEST
Ekiti
» Federal Medical Centre, Ido-Ekiti Lagos
* Federal Medical Centre, Ebute Metta
 Lagos State University Teaching Hospitagjdk
 Lagos University Teaching Hospital, Idi-Aeab
Osun
» Ladoke Akintola University Teaching Hospjt@lsogbo
» Obafemi Awolowo University Teaching Hospi@bmplex, lle-Ife
Ondo
 Federal Medical Centre, Owo
Ogun
* Federal Medical Centre, Abeokuta
* Olabisi Onabanjo University Teaching Hospi&agamu
Oyo
* University College Hospital, Ibadan

SOUTH EAST
Abia
 Abia State University Teaching Hospital, Aba
* Federal Medical Centre, Umuahia
Anambra
* Nnamdi Azikiwe University Teaching Hospitlnewi
Ebonyi
» Ebonyi State University Teaching Hospitahakaliki
* Federal Medical Centre, Abakaliki
Enugu
* University of Nigeria Teaching Hospital, Eyuu
» Enugu State University Teaching Hospitalugin
Imo
* Federal Medical Centre, Owerri
 Imo State University Teaching Hospital, Orlu
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SOUTH-SOUTH
Akwa-Ilbom

* University of Uyo Teaching Hospital, Uyo
Bayelsa

* Federal Medical Centre, Yenegoa
Cross-Rivers

* University of Calabar Teaching Hospital, &tsdr
Delta

 Federal Medical Centre, Asaba

» Federal Medical Centre, Onicha-Olona

» Federal Medical Centre, Agbor

* Delta State University Teaching Hospital réla
Edo

* University of Benin Teaching Hospital, Beruity

* Irrua Specialist Teaching Hospital, Irrua
Rivers

* University of Port Harcourt Teaching Hospitort-Harcourt

NORTH -CENTRAL
Benue

* Federal Medical Centre, Markurdi
Abuja (Federal Capital Territory)

* National Hospital, Abuja

* University of Abuja Teaching Hospital, Gwagjada
Kogi

» Federal Medical Centre, Lokoja
Kwara

* University of llorin Teaching Hospital, lior
Niger

» Federal Medical Centre, Bida
Plateau

* Jos University Teaching Hospital, Jos
Bauchi

* Federal Medical Centre, Azare
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NORTH-EAST
Borno

* University of Maiduguri Teaching Hospital auguri
Gombe

* Federal Medical Centre, Gombe
Yobe

* Federal Medical Centre, Nguru
Kaduna

» Ahmadu Bello University Teaching HospitakdUna
Kano

* Aminu Kano Teaching Hospital, Kano

NORTH WEST
Katsina

* Federal Medical Centre, Katsina
Kebbi

» Federal Medical Centre, Birnin Kebbi
Sokoto

» Usmanu Danfodiyo University Teaching Hospi&okoto
Jigawa

» Federal Medical Centre, Birnin Kudu
Zamfara

» Federal Medical Centre, Zamfara

 Federal Medical Centre, Gusau

Reference:

Oladapo OT, Adetoro OO, Fakeye O, Ekele BA, Fawidle Abasiattai A, Kuti O, Tukur J,
Ande AB, Dada OA; Nigerian Network for Reproductidealth Research and Training
(NNRHRT): National data system on near miss ancemat death: shifting from maternal
risk to public health impact in Nigeria.

Reprod Health. 9;6:8., doi:10.1186/1742-4755-682Jun.
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