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ABSTRACT 

Background: Task-shifting, using non-physician clinicians (NPCs) to perform major surgery in ob-
stetric emergencies is common, though still controversial, in Africa to overcome the crisis of human 
resources for health.  
Aim: To describe the extent to which NPCs in Mozambique and Tanzania contribute to surgical 
skills to enhance maternal survival. More specifically the focus is on “met need” of emergency ob-
stetric care and on the outcome of major obstetric surgery in the two countries. 
Setting:  Hospitals with operation theatres in Mozambique and in Kigoma and Mwanza in Tanzania. 
Methods: Hospital records of all deliveries in Maputo Central Hospital during one year were re-
viewed to assess the outcomes of major obstetric surgery performed by specialists and (técnicos de 
cirurgia, TCs) (study I).  The cost of training and deploying the two cadres of health workers were 
derived from budget reviews, annual expenditure reports, enrolment registers, accounting statements 
from training institutions and interviews with directors and administrators (study II). Productivity es-
timates were based on a hospital survey of physicians and TCs. Cost per major obstetric surgical 
procedure over 30 years was estimated in 2006 US dollars. In study III, hospital records of all deliv-
eries in 2003 at rural, district, provincial and central hospitals with a theatre were reviewed to deter-
mine who was responsible for treatment and outcome for the mother comparing TCs and medical of-
ficers. Graduates in the classes of 1987, 1988, and 1997 from the Mozambican medical school and 
the institute training TCs were traced and interviewed, to determine where they were initially as-
signed and where they were working two and seven years after graduation. A qualitative study to 
elucidate attitudes and opinions on the work carried out by TCs was undertaken among health staff 
(study IV). In studies V and VI all hospitals records in Kigoma and Mwanza regions during four 
months (2003) were followed  prospectively to elucidate the activities in obstetric surgery carried 
out by assistant medical officers (AMOs). 
Results: There were no clinically significant differences in the outcomes of 2,071 consecutive ce-
sarean sections performed in the two groups (TCs and specialists) at Maputo Central Hospital (study 
I). The cost-effectiveness of TCs performing obstetric surgery, over a calculated lifetime, was three 
times more favourable for TCs than for medical officers (study II). In 2002, TCs performed 57% of 
the 12,178 operations for either a caesarean section, ruptured uterus or ectopic pregnancy for all 
hospitals with a theatre in Mozambique.. In rural (district level) hospitals, they performed 92% of 
3,246 operations for these conditions. In provincial and general (urban) hospitals, they performed 
34% of 4,175 such operations; and in the three central hospitals, they performed 53% of 4,757. 
Among medical doctors from the three graduated classes, none remained after seven years, whereas 
88% of the TCs were still located at their original post (study III). Health staffs recognize with satis-
faction that TCs alleviate the burden for medical officers resulting in a reduction of the need for pa-
tient referrals with cost reduction for patients. Important problems remain in the professional status 
and remuneration of TCs (study IV). UN process indicators calculated in all hospitals in Kigoma and 
Mwanza regions of Tanzania indicate that there are no significant differences between AMOs and 
MOs (studies V and VI). 
Conclusion: TCs and AMOs carry most of the burden of emergency obstetric surgery in Mozam-
bique and Tanzania. The quality of work is comparable to that of medical officers. In Mozambique 
they are cost-effective and their retention in rural areas, where they are needed most, reaches almost 
90% at seven years after graduation while the corresponding percentage for medical officers is zero. 
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1. INTRODUCTION 

The shortage of emergency obstetric and surgical services in low-income countries over the last dec-

ade has attracted substantial attention (1, 2). The Millennium Project initiative in 2000, adopted, at 

the largest-ever gathering of heads of state in committed countries, to eradicate poverty, to promote 

human dignity and equality and to achieve peace and democracy, the Millennium Development Goals 

(MDGs). Parallel programmes to combat specific diseases (malaria, tuberculosis and HIV/AIDS) 

have been launched (3).  

For this initiative to have impact effective health systems with equitably provided health services are 

required. The health workforce has been identified as the key to effective health services (4). Unfor-

tunately, this workforce is distributed unevenly in the world (5-8). 

The shortage of health workers in many countries is the most significant constraint to attaining the 

three health-related MDGs, to improve maternal health, to reduce child mortality and to combat 

HIV/AIDS and other diseases (5, 9-14). Asia, for example, which has about half the world’s popula-

tion, has access to only 30% of the world’s health professionals. Africa with approximately 11% of 

the world’s population has a disease burden equivalent to 24% of the world’s burden but merely 1% 

of the world’s doctors, nurses and midwives (5). The Americas have 42% of the world’s health work-

ers but their burden of disease is only 10% of the global burden. 

Inside each country this picture of discrepancies is also common.  In Bangladesh, for example, four 

metropolitan districts have 35% of all doctors but only 14.5% of the population are living there (15). 

By 1977 in Ghana 1,087 of 1,247 (87.2%) general physicians were employed in urban areas while 

60% of the population lived in rural areas.   This poor distribution of personnel has more recently 

been aggravated by disintegration of health systems in low-income countries and by the deterioration 

in the global policy environment (4, 16, 17).  

Many countries face difficulties in producing, recruiting and retaining health professionals.  Medical 

schools are insufficient (18) and there is a massive global shortage of health workers (19, 20). Low  

salaries, poor working conditions, lack of supervision, low morale and motivation, lack of infrastruc-
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ture,  as well as HIV/AIDS affecting the health professionals, are currently large  contributors to this 

situation (21, 22).  

Consequently, workers tend to migrate to areas that provide the best working conditions like from 

rural to urban areas. Workers are under the impression that the conditions will be much better and 

they will have access to more job opportunities including the private sector.  Another alternative is to 

migrate to a wealthier country.(4, 23-27).  

Income is deemed the most important motivation, but not the only one, job satisfaction, career oppor-

tunities, quality of management of human resources, good governance are other factors. Political in-

stability, war, and the threat of violence in the workplace are considered strong drivers for the flow of 

human resources in health within many countries (5, 28).  

It is estimated that the global shortage in the world is about four million health workers. According to 

one estimate, Sub-Saharan countries will need to triple their current number if they are to attain the 

MDGs for health (13). More specifically, the human resource crisis is most significant at the level of 

specialists, including surgeons and anesthesiologists (29, 30).  In East Africa there are 0.25 fully 

trained surgeons per 100,000 inhabitants compared with 5.69 per 100,000 population in the United 

States (31, 32).    

 

1.1 SOCIAL AND ECONOMIC DETERMINANTS INFLUENCING ATTRACTION AND RETENTION OF 

HEALTH WORKERS IN RURAL AREAS 

Various social and economic factors interact with and influence each other at all levels and among 

stakeholders providing health care to the population and the social environment. The following fac-

tors are the most most relevant.. 

1.1.1 Individual factors 

Such factors may be related with personal characteristics, age, gender, marital status, etc. In general, 

demographic factors and reasons to stay or leave a rural area are inconclusive regarding age, educa-

tional level and gender (20, 33).   

Marital status has been cited to have association with intention to leave work in a rural area, but in 

general those who are single are more mobile and have a higher intention to leave work; the turnover  
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is higher for single workers than if they are married. (20, 34). Spouses have been identified  as an in-

fluencing factor on a partner’s mobility and family responsibilities, more often affecting female 

workers than male workers. While the mobility of men has been found to be linked to economic con-

siderations, the movement of women are linked to marriage or family considerations (20, 34). 

Preference of work in rural areas has been cited as dependent on the living conditions the health pro-

fessionals are used to. People from urban areas frequently resign shortly after having been posted in a 

rural area. However, the correlation between the geographical origin of the students and their choice 

of future geographical of practice appears to be true only under certain circumstances. The students 

coming from under-staffed areas may tend to return easily to an under-served area to practice (35-37). 

This might increase the chances of health workers to return to practice in rural areas (38).  

1.1.2 Enabling environment 

The literature is quite unanimous that the local environment, together with social obligations, is very 

important for decisions on where to work. Lack of housing, lack of health care and schools for chil-

dren, lack of potable water and meagre salaries are usually the main reasons why staff  refuse to be 

posted in health services in rural areas (20, 28, 39, 40)  

Working conditions,  job satisfaction, organizational arrangement, management support, high-risk 

environments and availability of equipment, have also been cited  as the principal determinant factors 

on whether to leave or stay in remote areas (28, 41-44). In Angola, for example, in the mid-1990s 

doctors could earn more per hour in the private sector than working in the public sector receiving a 

weekly salary.(45). 

In some African countries the low salary might be paradoxically associated with a decreasing inten-

tion to leave work (25). This has been noted also in Thailand (20, 46) when a second job in the pri-

vate sector exists, or another incentive is supplemented or under-the-table payment is prevalent (20, 

47). 

Willingness to migrate from a low-income country to a high-income country is naturally associated 

with wage differences in the countries of origin and of the destination; the wages may be 5-15 times 

higher in the countries of destination (48, 49).  

Migration in general is not strongly associated with career advancement and turnover (20, 50). Stud-

ies in some countries, particularly in African (Cameroon, Ghana, Senegal, South Africa, Uganda and 
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Zimbabwe) (20, 28), show strong association between migration and the desire for further profes-

sional training in the destination country. 

1.1.3 National environment 

It is clear that social unrest and conflict are strongly associated with the intention to migrate (28, 51-

53).  In Zimbabwe more than 50% of health worker emigrants indicated economic circumstances, 

lack of facilities, lack of work conditions, and despair about the future of the country as main reasons 

to leave their country(20). 

Global health initiatives influence the staffing of remote areas in low-income countries. The exact 

impact is not clear but it is evident that many health workers move to externally financed projects 

(NGOs’ and others’) weakening the national public sector instead of strengthening it (54). 

There is a potentially strong synergy between what has been labeled the “push” factors and the “pull” 

factors in moving from low-income to high-income countries. This could be detrimental for the “na-

tional” environment. “Push factors” correspond to hardship-related circumstances in rural areas (ex-

aggerated work burden, low salaries, poor professional career opportunities, non-inspiring future ad-

vancement scenarios etc), while “pull factors” represent powerful offers from the outside world - in 

terms of attractive job opportunities, huge salary increments, career opportunities, significant im-

provements of social and family conditions etc (20,43,51,53,55-58). 

1.1.4 International environment  

The dramatic shortage of health workers in most high-income countries has an important impact on 

the retention of health workers in low-income countries. Higher salaries, more satisfying working 

conditions, a safer environment and better educational and career development opportunities, high 

quality of life, freedom from political persecution, freedom of speech and educational opportunities 

for children have all been cited in the literature as the main causes of  migrating to wealthier countries 

(20, 56, 59).  

The international environment is naturally linked with the national environment addressed above 

since both of them are mutually dependent on each other: there is evidence that planning for supply-

ing human resources for health to high-income countries relies on the existence of “push” factors to 
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fill vacancies of health workers in affluent countries. This has been documented for the USA but may 

be a reality also for other recipient countries (51, 53, 56, 57). 

 

 1.2 THE IMPACT OF MIGRATION OF HUMAN RESOURCES FOR HEALTH ON OBSTETRIC AND SURGICAL 

SERVICES 

Migration of health workers from already understaffed low-income countries has been cited as a mat-

ter of controversy and several consequences of this migration are prominent issues in the ongoing de-

bate. The exchange of ideas and acquisition of new skills and technology can enhance progress in 

low-income countries and help to build local institutions when (and if) the professionals return. None-

theless, when the flow encompasses medical educators, specialist doctors and technical supervisors 

and researchers, serious constraints are created in sustaining the future training and supply of quality 

of workers. Such constraints also have an impact on the quality of care provided. Migration repre-

sents a loss of investment made in education and the training of health workers becomes unsustain-

able, which affects the functioning of the health system with eventual risk of collapse, e.g. in Malawi 

and in Zimbabwe.(5,60). 

Apart from the negative features of the emigration of health workers abroad, some positive aspects 

contribute to the efforts to alleviate poverty. In some instances migration allows for a positive impact 

not only for the individual, through career progression and job satisfaction, better living conditions, 

better opportunities to social support of the family, but also to the country. Each year migration gen-

erates billions of dollars in remittances, money sent back to home country by emigrants, to low in-

come countries, (5). In India (61) and in the Philippines (62) such remittances can contribute to the 

development of the recipient country in terms of education and building of houses for the worker 

themselves and their families. In some countries the strategy is to produce more health workers for 

exportation. 

 

1.3 STRATEGIES TO IMPROVE RECRUITMENT OF HUMAN RESOURCES FOR HEALTH TO RURAL AREAS 

AND TO ENHANCE THEIR RETENTION 

The literature review shows that strategies have been based on the following principles: 
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- Exploring and understanding the country-specific attractions and context-specific factors that 

exist in a defined setting. 

- Using different staff categories for “task shifting”, usually implying delegation of tasks to less 

skilled workforce, who may be easier to attract and retain. 

- Creating appropriate environment of service delivery.  

- Developing partnerships with other stakeholders to deliver services, e.g. partnership with pri-

vate sector. 

 

Several countries have considered recruitment and training for assignments in rural areas by selection 

of candidates preferentially from a rural area with good references from the local job director-

ate/authority. Ethiopia, Ghana, Kenya (63) and Thailand (64, 65), Malawi (18)have had considerable 

success in improving equitable access to health care by peripheral recruitment in combination with 

rural assignment.   

Use of incentives like  doubling of salary to those who are working in rural areas and compulsory 

services has been attempted in Indonesia  (66), implying subsidized tuition, free clothing, room and 

board, and learning materials during the training of students recruited by Ministry of Health to prac-

tice in rural areas. Also in Thailand compulsory services have been tested (64, 65).  Financial incen-

tives have been tried in South Africa to staff remote areas (67), with  allowance packages for doctors 

that would be the equivalent of a 30% increase on their salary, renovation of accommodation facili-

ties, contribution to school fees, vehicle and housing loans. Similar schemes have been attempted in 

Zambia (68), which achieved good results regarding retention although the sustainability remains to 

be proven. 

Unfortunately in Zimbabwe the strategy to retain staff was unsustainable as the private sector offered 

more than the government sector. This discrepancy functioned as a pull factor for the employed pro-

fessionals out of the public sector (69).Management staffs in the USA have tried to improve working 

conditions by incorporating a participatory approach (42, 70, 71). Introduction of supportive supervi-

sion to improve the motivation and consequently to influence the  decision to stay in remote areas has 

been tried in the Philippines and in Papua New Guinea (20, 72-74).     

Improving living conditions has been tested in Thailand by use of a decentralization programme of 

development (20, 64). This led to heavy investment in general rural infrastructure of a district and 
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directly to improved staff housing and hospitals, as well as basic infrastructure (roads, phones, water 

supplies and radio communications) with positive impact in terms of staffing of remote areas. The 

Zambia Health Worker Retention Scheme is another example to follow (68). 

Notwithstanding the effort to train and retain health workers and prevent migration through global 

strategies, the prevalent shortage of health care staff is endemic in sub-Saharan Africa. (75, 76). 

Since independence in Tanzania (77, 78) assistant medical officers (AMOs) have been trained to take 

the role of doctors in remote area where doctors were scarce as the few existent ones were concen-

trated in urban areas. AMOs are health professionals who have undergone an advanced course in pro-

vision of health care. They are trained to provide curative as well as preventive services at the district 

level.  AMOs  receive their specialized experience mostly during on-the-job training, which com-

prises of general surgery, obstetric/gynaecologic and orthopedic surgery and traumatology. 

After the Arusha Declaration in 1967 Tanzania has been focusing on self-reliance as well as on equal 

distribution and equity in accessing social services. As a consequence, there was a rapid expansion of 

health services to the rural areas where the majority of the population live.     The Ministry of Health 

is obliged to provide both curative and preventive services to the public. In Health Sector Reform 

Strategies the approach of the government is to promote good quality health care at primary, secon-

dary and tertiary levels. This is ensured by the provision of cost effective preventive and curative ser-

vices to all areas, supported by network of government institutions. The areas of focus in current 

health reforms include district decentralization, improvement of central health management, financ-

ing, human resources development and public/private partnership (78, 79). In this perspective the 

training of AMOs  has been developed (80). 

After the independence in 1975, Mozambique proclaimed universal access to primary health care as a 

political goal, but a massive exodus of trained Portuguese medical staff, particularly doctors, created 

a lack of key human resources (81). The scarcity of trained medical doctors and others professionals 

motivated the Ministry of Health to start a training of a cadre similar to the AMOs in Tanzania 

(técnicos de medicina, ). The faculty of medicine and other training centres for health care staff were 

restricted by limited pools of qualified applicants and a shortage of senior trainers. A new training 

policy was adopted with an intensive programme to train health workers, particularly nurses, mid-

wives and “técnicos de medicina”, to take the place of doctors in many roles (82). 
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During the 1980s, the Mozambican health system was further affected by casualties resulting from a 

civil war instigated by South Africa (83). The unmet need for emergency health care and life-saving 

skills in rural areas was particularly prominent in two fields: obstetric emergencies and war casual-

ties. Staff shortages in these two high priority surgical areas forced the Ministry of Health to plan and 

implement training of selected  ‘técnicos de medicina’ to become professionals similar to the AMOs 

of Tanzania but with special skills in surgery (TCs).(82, 84) {}.Training of TCs started in 1984. All 

admitted students were required to have reached a level corresponding to medical assistant with three 

or more years of professional experience in rural areas and preferably with some surgical experience. 

The dedication, behaviour and motivation of candidates admitted to the TC training were (and still 

are) considered to be extremely important. The admission procedure for TC training is rigorous with 

detailed individual interviews before final selection. (84, 85) 

The course to become a TC takes three years, two theoretical and practical years and one year of field 

practice. During the first two years, they pursue courses in general surgery, obstetrics and gynaecol-

ogy, orthopedic surgery and traumatology. They are also exposed to other sub- specialties of surgery. 

In the third year, they have practice at provincial hospital in general obstetrics, gynaecology, orthope-

dic surgery and emergency care. 

The background of a sample of 51 students that were admitted to the TC training was elucidated by 

interviewing them. On average, it took 2.6 years to reach a nurse or equivalent health worker cate-

gory. After that, TCs had an average of 7.6 years of practical healthcare work before applying for the 

3-year TC training  (Pereira et al, unpublished). After the formal exam, they are posted in the rural or 

district hospitals, supervised by specialists at the provincial level. 

 

2.  RATIONALE OF THE STUDIES 

Research on NPCs has been very limited and even less has been documented about quality of work 

carried out by this cadre and their retention in rural areas after the initial assignment.  The intention of 

this thesis is to contribute to the knowledge of how NPCs actually work and how they master the 

challenges they are exposed to in maternal health care. Few attempts have been made to assess the 

relationship between these professionals, medical officers and other health workers in order to under-

stand the perception of NPCs among them. These studies also had the purpose to understand the frus-
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tration of this cadre and the anecdotal evidence of alleged neglect by their authorities considering 

their true work burden. The studies intend to contribute to elucidate advantages and disadvantages of 

task shifting strategies that have been implemented in two countries, Mozambique and Tanzania, in 

order to overcome the crisis in human resources for emergency obstetrics and surgery in these coun-

tries. 

 

3.  AIMS AND OBJECTIVES 

3.1 GENERAL AIMS  

The purpose of this thesis is to describe the extent to which NPCs in Mozambique and Tanzania con-

tribute to life-saving surgical skills to enhance maternal survival. More specifically the focus is on 

“met need” of emergency obstetric care and on the outcome of major surgery in the two countries. 

3.2 SPECIFIC OBJECTIVES 

1. To compare the outcome of caesarean sections carried out by NPCs and physicians, respectively. 

 

2. To assess the proportion of major surgery in obstetrics carried out by these two categories of staff. 

 

3. To assess attitudes and opinions among other categories of health staff concerning major obstetric 

surgery carried out by NPCs. 

 

4. To elucidate economic implications and cost-effectiveness of NPCs versus physicians in carrying 

out caesarean sections (Mozambique). 

 

5. To assess retention of NPCs versus physicians at the rural hospital level during different periods 

of time after graduation. 
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4. STUDY SETTINGS 

4.1 MOZAMBIQUE 

 

Mozambique is located on the eastern coast of southern Africa with an area of 799,400 square kilo-

meters. Its long coast-line makes the country a natural corridor to the sea for neighbouring countries. 

Its location and borders have influenced Mozambique’s political stability.  

The country is divided into 11 provinces including the capital city (Maputo) and 140 districts (86). 

Mozambique’s population is approximately 21 million, with an average annual growth rate of 1.9%. 

The total fertility rate (TFR) is 5.1,(87) with 62% living in rural areas. Gross national income per cap-

ita is $330, and 38% of the population has a daily income of less than $1.7(88). The Family Aggre-

gate Survey (1997) estimated that around 70% of the population lived in absolute poverty with a 

marked difference between the urban and rural areas, and between the north and south of the country. 

Data from the 2003 demographic and health survey (DHS) illustrated that 54.3% of the population 

lived below the poverty line.  
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Of the population, 46% are under the age of 15 and 23% are women of reproductive age (89). The life 

expectancy is 45 years, and the maternal mortality ratio in 2003 was 408/100,000 and the neonatal 

mortality rate 48/1000 live births (89). Availability of maternal health services in Mozambique is lim-

ited, particularly in rural areas. While in urban areas 82.6% of women delivered in health facilities, 

82.2% of women had a skilled attendant and 6.2% of women experienced a caesarean delivery. In 

rural areas these figures were 35.3, 35.5 and 0.6%, respectively (90). Low access in rural areas is a 

direct result of long distance to a functioning facilities and lack of skilled health workers trained in 

obstetric care. AIDS is an increasing challenge and the estimated average national prevalence is 

around 12.5 % (87). According to a survey a few years ago, Mozambique had 435 physicians and 

only 26 obstetricians for a population of nearly 20 million (91).  

The health care services in Mozambique are provided by the Ministry of Health (MISAU), through 

hospitals, health centers and health posts. The public sector is complemented with services provided 

by the NGOs and to a small extent by private providers. There is a three-tiered organization of health 

care at national, provincial and district level.  Mozambique has a public health system with a total of 

1,335 health facilities: three central hospitals (one in each region), one located in Maputo (which is 

also the final referral hospital for the whole country) for the Southern region, one in Beira for the 

Central region and one in Nampula for the Northern region; seven provincial hospitals one in each 

province; five general hospitals, 31 rural hospitals, 112 health centre type I, 334 health centre type II, 

329 health centre type III, and 514  health posts.  These different centres provide different services 

and have different types of personnel present. Services and personnel vary between centres and be-

tween cities. Resources are not equally allocated throughout the country. The lowest level of care is 

provided by health posts. (86)  

The WHO Study on Inequities in Maternal and Child Health in Mozambique (92)[6], makes a deeper 

analysis of the DHS-2003 data with the objective to identify significant factors in determining the risk 

of not having a skilled birth attendant Differences in socio-economic aspects accounted for 61% of 

inequities in skilled birth attendance. The three main socio-economic contributors to inequity were: 

household wealth (24%), mother's education (16%) and living in rural areas (12%). Other important 

socio-economic contributors included frequency of accessing information (5%) and mother's occupa-

tion (4%). Quality of case management, approximated by antenatal care quality, contributed to an-

other 23% of inequities in obtaining a skilled birth attendant while most of the remaining inequities 
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were due to factors associated with utilization of maternal health services (16%). Of this, 12% was 

attributed to perceived barriers to access, especially distance to facility, while another 4% was attrib-

uted to receiving valid antenatal care. 

Access to health care service is considered a relevant social determinant (93-95). A focus on primary 

care, as opposed to specialty care, is critical for any government planning to reduce inequities.  

The availability of skilled delivery personnel predicts, to some extent, the maternal mortality ratio of 

a country, and structural arrangements should therefore be made to train skilled health personnel to 

take care of maternal health problems. In view of the high cost of training physicians, mid-level 

health personnel offer an affordable alternative to handle emergency obstetric cases and can counter-

act the shortage of physicians.  
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4.2  TANZANIA 

 

 

Tanzania is the largest country in the East Africa and has an area of 947,000 square kilometers. Tan-

zania borders Kenya and Uganda to the north and north-west, the Republic of Congo and Burundi 

(with some portion of Rwanda) to the west, and Zambia, Malawi and Mozambique to the south.  

The country is divided into the mainland and two islands comprising of Zanzibar and Pemba with a 

total of 26 regions divided into 130 districts. The population is about 40.4 million with average an-

nual growth rate of 2.4%. The total fertility rate (TFR) is 5.2. The life expectancy is 52 years. The 

majority of people are farmers and reside in rural areas (96). 
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The maternal mortality ratio is 950 per 100,000 live births. Of pregnant women, 78% receive antena-

tal care. Of all births, 43% are attended by skilled health staff. The infant mortality rate (per 1,000 

live births) is 73, and under five mortality rate is 116. The unmet need for family planning is 21.8%.  

HIV/AIDS is pandemic, and affected the country with estimated prevalence of 6.2% (World Devel-

opment Indicators Database 2007)(97). 

There are large disparities between rural and urban areas, and between the various income quartiles 

with the rural poor being the most disadvantaged. 

Tanzania has a well-established health care delivery system that is good in comparison with other 

Sub-Saharan countries. Following the independence and particularly after the Arusha Declaration of 

1967, there was an emphasis on self-reliance and equity in accessing social services. As a conse-

quence, there was a rapid expansion of health services to the rural areas where the majority of the 

population lived. 

By 1980, about 45% of the population had a distance of one km or less to reach the nearest health 

facility, 72% lived within five km and 93% lived within 10 km (98). Tanzania Health Network 

consists of about 4,990 dispensaries of which the government - through the Ministry of Health and 

the President’s Office Regional administration and Local Government - own 3,035. Of the 

government-owned facilities, 409 are health centers providing primary care services. These are in 

turn linked to 208 hospitals, which include district regional hospitals as well as four specialized 

hospitals and two university teaching hospitals (Country report MOH, 2003)(98). 

The studies were done in two regions, Mwanza and Kigoma. The Mwanza region is located on the 

shores of southern part of Lake Victoria and is an important economic area in Tanzania, where the 

city of Mwanza, the second city of the country after Dar es Salaam, is situated.  Kigoma is one of the 

most remote regions in Tanzania and situated on the shores of Lake Tanganyika, bordering two coun-

tries, the Republic of Congo and Burundi. Due to this location Kigoma has suffered various influxes 

of refugees from neighboring countries with recurrent civil conflicts. 
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5. METHODS 

5.1  PAPER I 

The human resources compared in this study were TCs and specialists employed at the Department of 

Obstetrics and Gynaecology of Maputo Central Hospital. During 1992 all caesarean deliveries, com-

prising 958 deliveries performed by TCs and 1113 deliveries performed by specialists in obstetrics 

and gynaecology were included in the study and their outcomes were compared. The caesarean deliv-

ery rate in Maputo Central Hospital the same year (1992) was 16.5%. Since this hospital was the only 

one where emergency caesarean delivery was carried out and since around one-third of the approxi-

mate 48,000 deliveries in Maputo City took place in Maputo Central Hospital, this caesarean delivery 

rate should rightly be divided by three to get a figure that is representative of the approximate caesar-

ean delivery rate at the community level (even if a limited number of deliveries may have occurred 

outside hospitals). All patients were given general anesthesia by intravenous barbiturates and muscle 

relaxants followed by inhalation anaesthesia. Anaesthetist nurses provided anaesthesia in both groups, 

and the same routine was followed. Maternal death, duration of post-operative hospital stay, total 

wound rupture, superficial wound separation and condition of the newborn were assessed. 

For ethical and logistical reasons the patients could not be randomly allotted to the two groups. 

The only systematic difference was that elective caesarean deliveries (n = 145; 7 %) were carried out 

exclusively by the specialists. Under the prevailing circumstances and in the absence of strict ran-

domisation it must be assumed that some selection occurred when the patients were allotted to either 

TCs or specialists. Numerous emergencies in the delivery room requiring immediate intervention by a 

specialist did not allow the latter to manage more complicated caesarean deliveries.   

The decision to perform a caesarean delivery was normally taken by the specialist obstetrician on 

duty, and occasionally by the TC when the specialist was busy. All specialists were experienced ob-

stetricians/ gynaecologists with several years of clinical practice in Maputo Central Hospital.  

There was always an obstetrician on duty in the hospital, but TCs’ need for support during the opera-

tion was rare. The surgical technique used was almost exclusively midline incision; Pfannenstiel's 

incision was performed in less than 3 % of the 2,071 operations. To characterize the patients' social 

background, interviews were performed to assess their home circumstances and the outcomes were 

compared by calculating the odds ratios (OR) with 95 % confidence intervals (CI). For the analyses 
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the Epi Info software version 5.01, from the Centers for Disease Control in Atlanta, Georgia, USA 

was utilized.  

 

5.2  PAPER II 
Costing of training and deployment of TCs and specialist physicians trained in surgery was assessed.  

This analysis provided an estimate of costs incurred, potentially useful in replicating a similar pro-

gram in other settings. Total economic costs were calculated for the TC training programme and for 

subsequent deployment (99).  We adopted a modified societal perspective, incorporating all public 

sector costs for the development of the training programme, the training itself, and the deployment of 

cadres as well as opportunity costs1 for health workers in training (99, 100).  In calculating deploy-

ment costs, all facility level costs were not considered such as drugs, hospital bed costs or salaries of 

other health personnel as based on the discussions with physicians and TCs, and we assumed that 

such costs would not be systematically associated with any of the two cadres investigated.  In addi-

tion, to provide a more complete picture of the investment requirements for the TC training pro-

gramme, the start-up costs were calculated for the TC programme; comparable data for the medical 

school was not available and therefore such start-up costs were not included in the comparison of 

cost-effectiveness.   All costs were converted to 2006 US$ using the IMF GDP deflator and the aver-

age mid-year exchange rate of US$ 1 = MZM 27,030 (101). Vehicles and office equipment were 

annualised using an estimated useful life of eight years.   Buildings were assumed to have a useful life 

of 30 years. World Health Organization’s Excel-based Cost-It template was used to calculate average 

annual training costs, and Excel 2004 for Mac version 11.3.3 was used for all others aspects of analy-

sis (102). 

The costs of the start-up or development phase of the TC training programme were estimated retro-

spectively through discussion with the surgeons and obstetricians involved in its implementation.  

Although in reality some start-up capital investments were delayed by lack of funds at the outset, all 

start-up costs are given as being made in year 0 to provide a clear idea of the upfront financial in-
                                                 
1 Opportunity cost means: means the benefit foregone, or value of opportunities lost, by engaging resources in a service; 

usually quantified by considering the benefit that would accrue by investing the same resources in the best alternative 

manner. 
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vestments required for the development of a similar programme.  Start-up costs are presented sepa-

rately and are not included in the comparison between TCs and physicians. 

The current costs of training of TCs were based on current expenditure reports from the Instituto de 

Ciências de Saùde de Maputo and discussions with the institute director and the TC course director as 

well as the TC course coordinator.  The component of Institute overhead costs (e.g., facility rent, 

cooling and administration) attributable to the training of the TCs, were included in the analysis.  Op-

portunity costs for students were estimated at 80% of the salary of a técnico de medicina, (medical 

assistant) or nurse, the students’ professional qualification before entering the TC training pro-

gramme.  This was based on the salary paid by the Ministry of Health to students during training.  

The value of any clinical services performed by TCs in training was not included as an offset to the 

costs of training.  The costs of first level training for these students, i.e. basic nursing or medical as-

sistant training, were estimated by deriving a representative per student cost from the  global budgets 

for the years 2001-2003, the latest available, of the Instituto de Ciências de Saùde de Maputo. Oppor-

tunity costs for this level of training were not included. The Institute trains approximately 500-700 

basic and midlevel health workers, ranging from birth attendants to laboratory technicians and nurses.   

The costs of medical education were based on the latest available budgets and annual reports of the 

Eduardo Mondlane University (2004) and the Faculty of Medicine (2005) as well as on discussions 

with administrators.  The research expenditures were excluded unless the research had a training 

component.  In addition to the direct costs of training, there was an allocation of a proportion of the 

central University budget for administration, general support, and libraries and archives to the Faculty 

of Medicine proportional to its enrolment.  Costs for residency training in surgery and obstetrics and 

gynaecology were obtained through discussions with residency program directors.  The salaries that 

were paid to residents by the Ministry of Health (at the level of a general practitioner) were used to 

estimate their opportunity costs.  For the base case analysis, residents were considered full time stu-

dents under supervision and the service component of their work was not included. 

Information on deployment costs for TCs and physicians was collected from Ministry of Health 

salary scales and discussions with practicising técnicos.  Deployment costs consisted of salaries, ben-

efits, rural incentives, continuing medical education, and the costs of physician supervision and refer-

ral of complicated cases.  
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While both TCs, surgeons and obstetricians perform a wide variety of surgeries, this analysis focused 

on the productivity of each cadre in obstetric surgery, specifically the number of caesarean deliveries, 

obstetric hysterectomies, and laparotomies for ectopic pregnancy.  To calculate the annual number of 

each of these procedures performed by the two types of providers, surgical  registers were scrutinized 

from all 34 Mozambican government hospitals with functioning surgical theatres(103).  Of these, 23 

were rural/district, eight were general and three were central hospitals. The accuracy of the data was 

confirmed through a review of labour room records which wee compared with the surgical registers.  

Access to essential obstetric surgery is in itself a valued output of the health system and has the ad-

vantage of being easily understood by policy makers and the public. Thus we chose to use técnicos’ 

and physicians’ productivity in performing these surgeries as an intermediate output in this study.   

Using disability adjusted life years (DALYs) or other health outcome measures here would also be 

misleading, as the available data on surgical productivity only capture a small part of the TCs and 

physicians’ impact on number of lives saved, given their much broader scope of surgical practice. By 

contrast, DALYs are used to measure the effects of an intervention on all future averted morbidity 

and mortality (99, 100). 

The annualised and discounted costs of training and deploying TCs and physicians were calculated 

over a 30-year period, corresponding to an assumed potential length of a career.  For each cadre of 

health worker, the net present value of the 30-year cost stream was then divided by the discounted 

number of major obstetric surgeries performed, beginning with the year following the completion of 

all training, to obtain the cost per major obstetric surgery.   

Sensitivity analysis was performed to model the impact on the results of varying analytic assump-

tions.  Given the concern, universally voiced by informants during the course of this study, that TCs 

are substantially underpaid (current salary is approximately US$200 per month), and the well-

documented importance of appropriate remuneration for retention of health professionals (26, 104)  

sensitivity analyses were done to model the impact of doubling the salaries of the TCs.  The produc-

tivity levels were adjusted for both cadres to account for possible changes in productivity since 2002, 

and reducing the opportunity costs for physicians in residency training to account for the service 

component of their work. 
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5.3  PAPER III 
In this study, during the year 2002, all 34 Mozambican government hospitals with functioning surgi-

cal theatres were reviewed, of which 23 are rural/district hospitals, eight general and provincial hospi-

tals and three central hospitals. The theatre registers and labour room records were examined in detail 

to identify three major obstetric/gynaecologic interventions: caesarean deliveries, obstetric hysterec-

tomies and laparotomies for ectopic pregnancy.  A total of 12,178 operations in these three categories 

of surgery were found, and the proportions carried out by MOs and TCs were determined at the three 

hospital levels.   

In the second part of this study the work histories of three batches of MOs and TCs, graduated during 

the same years (1987, 1996 and 1998) were investigated. All graduates of these years were followed 

in both groups, thirty five medical officers were interviewed directly, two contacted by phone, and 

three in training abroad. Information was requested from parents to retrieve career data for the first 

seven years after graduation and completed with information retrieved from the Ministry of Health to 

review assignments. In the three groups of both categories lists of assignments in the first seven years 

after graduation were constructed and the site of employment identified rural, provincial or the capital 

of country. In this way the retention rate at district hospital level at different periods of time after 

graduation could be calculated. 

 

5.4  PAPER IV 
In this study interviews were conducted in three provinces, one in each of the three regions of Mo-

zambique: Nampula in the north, Zambézia in central Mozambique and Gaza in the south, taking into 

account the regional differences (economic, cultural and human resource distribution). Two health 

facilities in the Maputo province were included, and in Maputo city a number of hospital-based spe-

cialists were interviewed. The three provinces were chosen because they have the largest number of 

TCs and rural hospitals in their respective region. In each province, the interviews were conducted in 

all health facilities providing surgical care, yielding a total of 21 health units (two central hospitals, 

two provincial hospitals, two general hospitals, 12 rural hospitals and three health centres). 

Health professionals were selected to capture a diverse set of views: from health managers at system 

level to health care providers at the facility level. During the pre-testing of instruments, it became 
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clear that female participants (maternal and child health nurses) would not freely express their feel-

ings in the group discussions. Furthermore, a certain reluctance to openly tackle the relationship issue 

was observed. Thus, the methods were adjusted to allow better participation of these cadres and 

hence, the individual interviews at facility level, initially planned only for medical doctors were ex-

panded to include MCH nurses in the selected health units. 

The data collection was conducted by a team of seven members: the three first authors and four 

provincial health workers from the evaluated provinces. 

This exploratory study mainly examined the health workers’ general opinions on the role played by 

the TCs. In addition, the views of the health staff were assessed in other themes in order to explore 

circumstances influencing the general opinion. Anecdotal information had suggested that the per-

ceived quality of care, performance, relationships and collaboration with health facility team mem-

bers affected the opinion and acceptability of health workers with regard to the TCs. A fourth area 

included in the study was health workers’ perceptions of the adequacy of support and supervision 

provided to the TCs.  

Using a semi-structured questionnaire with open-ended questions in all institutions and health facili-

ties 71 staff were interviewed, comprising 18 general medical doctors, four gynaecologist- obstetri-

cians, four orthopaedic surgeons, three general surgeons, two public health specialists, 18 MCH 

nurses, nine operating room staff, eight district directors and five general nurses.  

In addition, eight focus group discussion (FGD) sessions of about two hours each were completed in 

eight rural hospitals involving 48 participants. Medical doctors and district health officers were ex-

cluded in these group discussions, because their hierarchical position could limit free discussion.  

Standard guidelines were developed and used in all the FGD sessions held. The discussion began 

with a general question on the role played by TC. Towards the end of the session, the moderator 

probed for motivation, relationships, etc, if not already covered. During interviews and group discus-

sions notes were taken by both the main researcher and the assistant; immediately after the end of 

each session data was compared for consistency and completeness and transcribed verbatim.  

Interview data analysis consisted of identifying and marking key points from each question (area of 

study) in each interview. Subsequently, the emerging themes were identified and grouped by each 

health professional group. Focus group data was coded, analysed and summarised according to the 

different research topics. 
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Regarding core issues, no major differences emerged from between the interviews and group discus-

sion data.  However, the interview data was richer, thus selected interviewee responses translated 

verbatim from Portuguese to English were quoted in italics. 

 

5.5  PAPER V  

This study was conducted in two regions in Tanzania, Mwanza (with estimated population of 

2,942,000) and Kigoma (with estimated population of 1,679,000). Both are situated in Northwest 

Tanzania. Kigoma is almost entirely rural, without paved roads outside the capital, a city of 100,000 

inhabitants. Mwanza is also predominantly rural, but it includes the second largest city in Tanzania 

and some tarmac roads in rural areas. 

In this retrospective study, in all 16 hospitals, government and private, that performed major obstetri-

cal surgeries in these two regions data was collected. The registers from one year (2003) including 

annual reports, major operating theatre books, minor operating theatre registers, delivery room re-

cords and maternal mortality records were examined in detail. The intention was to determine the 

amount and kind of obstetric/gynaecologic interventions that had been performed by MOs and AMOs 

and the outcomes in terms of maternal mortality.  A high degree of accuracy of the operating room 

registers and maternity records was found. More than 99% of the patients identified in the maternity 

record as referred for surgery were retrievable in the operating room record. 

All hospitals with capacity for CEmOC have been listed in Table 11. A CEmOC hospital has facili-

ties for blood transfusion and caesarean delivery in place, in addition to the functions stipulated for 

basic emergency obstetric care (BEmOC)(105). To calculate the UN Process Indicators, total births 

were estimated, using the known population and a birth rate of 39 per 1,000 population. Need for 

emergency obstetrical care was taken to be 15% of estimated births, as recommended for these indi-

cators (105, 106)*. 

 

5.6  PAPER VI  

This study was a prospective one carried out over three months, conducted in the same two Tanzanian 

regions, Mwanza and Kigoma,  to investigate the quality of obstetric care in complicated deliveries 
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and their outcomes in the two group of professionals, AMOs and MOs.  In each hospital a 

nurse/midwife and an AMO worked together to create a detailed record for each patient admitted for 

an emergency obstetrical operation, plus all cases of eclampsia, postpartum haemorrhage, or sepsis 

(sepsis during or after childbirth) over three months. Of the 1,134 obstetrical cases with complica-

tions registered, 821 were admitted to government hospitals and 313 to mission hospitals. Of these 

patients, 1,087 required a major operation—944 of them performed by an AMO and 313 performed 

by a MO. The twenty-one operations in which the two worked together were classified as MO opera-

tions. Abortions, medical conditions, and non obstetrical complications were not studied.  

The record included the following: (1) distance traveled to reach the hospital; (2) time in labour and 

time from admission to operation; (3) condition on admission of both mother and the fetus (presence 

of an audible fetal heartbeat was noted); (4) indication for operation, type of operation, and who did 

it; (5) blood transfusions; and (6) maternal or infant death and major complications. Supervisors or 

principal investigators visited each hospital at the end of the review and twice during the review to 

confirm that there was a record for all complicated cases described in the operating room and mater-

nity records.  

In order to develop indicators of maternal risk and quality of care, it was necessary to develop some 

measures of the risk of these operations for the mother and the fetus and for the appropriate indica-

tions for obstetrical operations. To do this, the concepts of absolute maternal indication and clear fetal 

indication were defined. Absolute maternal indication prevailed among those cases in which the op-

eration was done because of a clear and immediate threat to the mother’s life an indicator of both the 

need for operation and the risk. These were cases with antepartum haemorrhage, postpartum haemor-

rhage, malpresentation (transverse, face, brow only), eclampsia, ectopic pregnancy, ruptured uterus, 

previous repair of vesico-vaginal fistula, and sepsis. A clear fetal indication was defined to prevail 

among those cases in which the record showed a clear indication for cesarean delivery because of 

danger to the fetus. These were cases with a mother in labor for more than twenty-four hours before 

admission or more than eighteen hours after admission, a prolapsed cord, a previous cesarean deliv-

ery, or a breech delivery.  
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UNICEF, WHO, UNFPA 1997 

 

 

 

 
 
 
 
 
 
 

 

 
THE UN PROCESS INDICATORS 

(Used to follow progress in the delivery of Emergency Obstetric Care - EmOC - to a de-

fined population) 

1) Emergency obstetric units per 500,000 population. 

- CEmOC (Comprehensive Emergency Obstetric Care) Units. These are units 

able to perform all BEmOC functions (see below) and also caesarean delivery 

and give blood transfusion. WHO and UNICEF recommend one CEmOC unit 

per 500,000 population. 

- BEmOC (Basic Units). Can do delivery with available antibiotics, oxytocin, an-

ticonvulsants, vacuum extraction, and a capacity to remove intrauterine rem-

nants after incomplete abortion and retained placenta. WHO and UNICEF rec-

ommend 5 per 500,000 population. 

2) Percentage of estimated total births with access to a CEmOC unit.  

- Total births estimated from the birth rate. 

- Percentage recommended will vary by country. 

3) Percentage of estimated total births undergoing major obstetrical operations.  

- WHO recommends a minimum of 5%. 

4) Met need. Percentage of all estimated complicated births taking place in a CEmOC 

unit. 

- Complicated births in the population are arbitrarily considered to be 15% of es-

timated total births. 

- “Complicated” refers to direct obstetric complications – not indirect ones, like 

TB, anemia, or malaria. 

- Defined in this way, the 15% figure is remarkably consistent betweens countries 

and socioeconomic groups. 

- WHO and UNICEF set the target at 100%. 

5) Case fatality. Maternal deaths in health units from direct obstetric causes, as a % of the 

complicated deliveries in these units.  

- WHO and UNICEF have set a target of maximum 1%. 
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6. RESULTS 

6.1  PAPER I 

Data from individual interviews regarding background socio-economic characteristics of the women 

operated on by the two professional groups are presented in Table 1. Age, parity, home circum-

stances, and antenatal care enrolment were almost identical. The underprivileged character of the 

population is obvious. Thirty-six percent lived in shantytowns, while the rest lived in flats or in pri-

vate homes of different quality. Sixty-three percent had neither water nor electricity. The main indica-

tions for caesarean delivery were fetal distress, cephalopelvic disproportion, previous caesarean de-

livery, and placental abruption.  

 

Table 1. 

Background characteristics of women undergoing caesarean delivery performed by either TCs 

or specialists in obstetrics and gynaecology. Values are given as means (SD) or n (%), as appro-

priate 

Characteristic Women operated on by TCs 
(n = 958) 

Women operated on by specialists 
(n = 1,113) 

Age (years): mean (SD) 25.3 (70)  25.5 (71) 

Parity: mean (SD) 2.2 (25) 25.5 (71) 

Shantytown residence: n (%) 353 (37) 404 (36) 
 

Antenatal care enrolment: n (%) 948 (99) 1,101 (99) 
 

Twin pregnancy: n (%) 25 (2.6) 21 (1.9) 

 
 
None of these indications occurred more frequently in either of the groups (Table 2). Depending on 

the severity of the case and the pre-operative complications, six different interventions were distin-

guished. These interventions were caesarean delivery only, caesarean delivery + subtotal hysterec-

tomy, caesarean delivery + total hysterectomy, caesarean delivery + repair of uterine rupture and cae-
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sarean delivery + tubal ligation (Table 3). The presentations were equally distributed in the two 

groups (Table 4).  
 
 
 
 
Table 2. 

Indications for caesarean deliveries performed by TCs or specialists in obstetrics and gynaecol-
ogy Values are given as n (%) 
 
Indication Women operated on by TCs 

(n = 958) 
Women operated on by specialists 

(n = 1,113) 

Fetal distress  308 (32.2)  326 (29.3) 
 

Cephalopelvic disproportion 
 

177 (18. 5) 212 (19. 0) 
 

Previous caesarean delivery 89 (9.3) 
 

133 (11. 9) 
 

Placental abruption placenta pre-
via 

79 (8.2) 
 

74 (6.6) 

Impending uterine rupture * 
 

72 (7.5) 
 

68 (6.1) 

Eclampsia 
 

31 (3.2) 
 

40 (3.6) 

Pre-eclampsia 
 

26 (2.7) 
 

33 (3.0) 

 
*Impending rupture uterine is defined here as the appearance of Bandl’s furrow 
 
 
Table 3. 

Surgical interventions associated with caesarean delivery (CS) performed by TCs or specialists 

in obstetrics and gynaecology. Values are given as n (%) 

Intervention Women operated on by TCs 
(n = 958) 

Women operated on by specialists 
(n = 1,113) 

CS only 682 (71.5) 832 (75.2) 
 

CS + subtotal hysterectomy 
 

8 (0.8) 
 

10 (0.9) 

CS + total hysterectomy 
 

3 (0.3) 
 

4 (0.4) 
 

CS + repair of uterine rupture 
 

4 (0.4) 
 

5 (0.5) 
 

CS + tubal ligation 
 

257 (26.9) 
 

256 (23.1) 

No information 
 

4 (0.4) 
 

6 (0.5) 
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Table 4. 

Fetal presentations in women undergoing caesarean delivery performed by TCs or specialists in 
obstetrics and gynaecology. Values are given as n (%) 
 
Fetal presentation  Women operated on by TCs 

(n = 958) 
Women operated on by specialists 

(n = 1,113) 

Cephalic 837 (87.4) 
 

969 (87.1) 
 

Breech 
 

87 (9.1) 
 

101 (9.1) 
 

Compound (head + arm) 
 

8 (0.8) 
 

11 (1.0) 

Transverse  10 (1.1) 
 

24 (2.2) 
 

Face 
 

10 (1.1) 
 

6 (0.5) 
 

Unknown 
 

6 (0.6) 
 

2 (0.2) 
 

 
 
 
The outcome variables selected for comparison are presented in Table 5. Among those operated on by 

TCs there were seven maternal deaths and there were ten among those operated on by specialists. 

These deaths were related to post-operative infection in three and eight women, to coagulopathy in 

two and one women, and to hypertensive complications in two and one women, respectively. There 

were no significant differences in the number of maternal deaths or in the duration of post-operative 

hospital stay. The number of total wound ruptures was similar in the two groups, but there was a 

slightly increased incidence of haematoma-related superficial wound separation in the group operated 

on by the TCs. The post-operative hospital stay amounted to more than four days in 45 % and 48 % 

of women operated on by TCs and specialists in obstetrics and gynaecology, respectively. Almost the 

same proportion of newborn infants required neonatal care in the two groups. 
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Table 5. 

Postoperative complications occurring after caesarean deliveries performed by TCs or special-
ists in obstetrics and gynaecology 
 
Complications Women operated on 

by TCs 
(n = 958) 

Women operated on 
by specialists 

(n = 1,113) 

OR 95% CI 

Superficial wound separation 41 22  2.2  1.3-3.9 

Total wound rupture 3 2  1.8  0.2-2.9 

Stillbirth 68  91  0.9  0.6-12 

Early neonatal death 1 8  0.1  0-11 

Hospital stay > 4 days 428  530  0.9  0.8-11 

Maternal death 7 10  0.8  0.3-23 

 

 

6.2  PAPER II 

6.2.1  Costs 

Development of the TC training programme was estimated at an investment cost of US$ 144,723 

(Table 6). Just less than one-quarter of the cost was for professional salaries. Approximately two-

thirds were for books and equipment including a library, computers, anatomic models, and the devel-

opment of a textbook for TCs. 
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Table 6. 

Start-up costs of TC training (US$) 

Cost category Cost % 

Professional salaries 32,940.3 22.8 
 

Material and supplies  7,110.0 4.9 
 

Computers  9,000.0 
 

6.2 

Travel 277.5 0.2 
 

Books  30,000.0 20.7 
 

Rural surgery textbooks 33,442.7 23.1 
   
Library building 31,952.6 22.1 
   
Total start-up costs 
 

144,723.0 100.0% 

 

 

The breakdown of post-start-up costs for the core training of TCs and physicians (TC course and 

medical school) is shown in Table 7.  The TC programme costs US$ 4,881 per student per year or 

US$ 14,644 over the three years of the training.  Medical school training costs were US$ 3,573 per 

year or US$ 21,437 over six years.  Salaries for teachers and building costs were higher for medical 

students, whereas student support expenses (pocket money and support for rural clerkship) were 

higher for TC students.  Residency training costs were US $10,539 per year or US$52,693 over 5 

years.  Because of the nature of the residency training program, which resembles an apprenticeship 

with little overhead and didactic teaching expenditures, the majority of the costs were for resident and 

instructor salaries, with books, equipment, and travel costs comprising less than 20% of total costs.   
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Table 7. 

Undiscounted average annual and total costs of TC training and medical school in US$ 

Category TCs % Specialist Physicians % 

Personnel       

Administrative/management salaries 677.0 13.9  709.4  19.9 

Teaching/supervision salaries 761.6 15.6 1,598.8 44.7 

Travel allowances 50.6  1.0  7.3  0.2 

Goods and services     

Office supplies 267.2 5.5 64.1 1.8 

Books and equipment (computers, models) 268.3  5.5  218.8  6.1 

Building rent, utilities, maintenance, other overhead 160.0 3.3  397.0  11.1 

Transport (capital and recurrent) 282.1 5.8 23.3 0.7 

Student support     

Accommodation and food 0.9 0.0 299.8 8.4 

Pocket money 1,673.2 34.3 193.2 5.4 

Rural clerkship 740.5 15.2 61.1 1.7 

Total per year 4,881.4 100.0 3,572.8 100.0 

Total for full course 14,644.3  21,437.0  

 

 

The total cost (excluding start-up) of producing one TC, including first level training (as a nurse or a 

técnico de medicina) was US$ 19,465 per student.  The comparable cost for producing one specialist 

physician (surgeon or obstetrician/gynaecologist) was US$74,130 (Table 8).  The annual cost of de-

ploying TCs and specialist physicians was US$ 3,859.0 and US$ 10,367.7, respectively.  The bulk of 
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the deployment cost was salaries; the costs of additional supervision and referral for TCs were $196.4 

per person per year or 5.1% of total. 

 

 

Table 8. 

Comparison of undiscounted average annual and total training costs in US$ to train one TC and one specialist 

physician, respectively 

 Cost per year Years Course cost 

Técnicos de cirurgia      

First level training 1,606.8 3 4,820.4 

TC course 4,881.4 3 14,644.3 

Total cost of training   19,464.7 

Physicians    

Medical school 3,572.8 6 21,437.0 

Residency training 10,538.6 5 52,692.8 

Total cost of training   74,129.8 

 

 

Figure 1 compares thirty-year training and deployment costs for TCs and physicians.  While training 

costs are higher for physicians, due to the longer period of training and higher in-training salaries, the 

bulk of the difference between the career costs of TCs and physicians lies in the substantially higher 

salaries paid to specialist physicians after completion of training. 
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Figure 1.  Comparison of 30 years training and deployment costs for técnicos de cirurgia and specialist physicians. 

6.2.2  Productivity 

In 2002, 47 specialist physicians and 53 TCs performed a total of 5,264 and 6,914 major obstetric 

surgeries (caesarean deliveries, obstetric hysterectomies, and laparotomies for ectopic pregnancy), 

respectively (Pereira et al, unpublished). On average, each TC performed 117 Caesarean deliveries, 7 

obstetric hysterectomies, and 7 laparotomies for ectopic pregnancy, annually.  Comparable numbers 

for specialists were 102, 4, and 6, respectively.  These figures were used to (approximately) represent 

annual productivity for major obstetric surgery throughout the career of the two cadres.   

6.2.3  Cost-effectiveness and sensitivity analysis 

The cost-effectiveness ratio of TCs and physicians, not including start-up costs, is shown in Figure 2.  

At current salary levels, the career cost of a TC is US$ 38.87 per major obstetric surgery versus the 

cost of US$ 144.1 for physicians. At the time of the study TCs earned less than operating room scrub 

nurses.  If their salaries were to double, their costs per major surgery would still be less than half of 

the physicians (Figure 2).             
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Figure 2.  Career cost-effectiveness ratios (30 years) for técnicos de cirurgia and specialist phy-
sicians at current salaries and at double salary for técnicos. 

 

6.3  PAPER III 

In the 23 government hospitals in Mozambique investigated, 12,178 major surgical obstetric interven-

tions (caesarean deliveries, obstetric hysterectomies and laparotomies for ectopic pregnancy) during 

one year were analyzed. At the district hospital level it was found that 92% of 3,246 such operations 

were carried out by TCs, and only 8% were done by MOs.  At general/provincial hospital level TCs 

carried out 34% and MOs 66% of these interventions, whereas at the central hospital level the corre-

sponding figures were 53% for TCs and 47% for MOs. Out of all 12,178 such major obstetric surgery 

interventions in the country, TCs performed 57% (Table 9). 

 

 

 



41 

 

Table 9. 

Caesarean deliveries, obstetric hysterectomies and laparotomies for ectopic pregnancy in all hospitals in Mozam-

bique that do major surgery, encompassing district/rural hospitals (n=23, general and provincial hospitals in ur-

ban areas (n=8) and central hospitals (n=3) 

Site and intervention MOs 
n (%) 

TCs 
n (%) 

Total 

District hospitals with surgical facilities (n = 23)      

Caesarean delivery 244 (9) 2,617 (91) 2,861 
 

Obstetric hysterectomy 10 (4) 254 (96) 264 
 

Laparotomy for ectopic pregnancy 11 (9) 110 (91) 121 
 

Total 265 (8) 2,981 (92) 3,246 
 

General and provincial hospitals (n = 8) 
 

     

Caesarean delivery 2,513 (66) 1,296 (34) 3,809 
 

Obstetric hysterectomy 111 (65) 61 (35) 172 
 

Laparotomy for ectopic pregnancy 122 (63) 72 (37) 194 
 

Total 2,746 (66) 1,429 (34) 4,175 
 

Central hospitals (n = 3)      

Caesarean delivery 2,028 (47) 2,281 (53) 4,309 
 

Obstetric hysterectomy 80 (60) 53 (40) 133 
 

Laparotomy for ectopic pregnancy 145 (46) 170 (54) 315 
 

Total 2,253 (47) 2,504 (34) 4,757 
 

All hospitals with surgical facilities (n = 34)      

Caesarean delivery 4,785 (44) 6,194 (56) 10,979 
 

Obstetric hysterectomy 201 (35) 368 (65) 569 
 

Laparotomy for ectopic pregnancy 278 (44) 352 (56) 630 
 

Grand total 5,264 (43) 6,914 (57) 12,178 
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At graduation, the MOs had an average age of 27 years and the TCs 37 years. Of all TCs that gradu-

ated in 1987, 1988 and 1996 there were 91%, 91% and 83%, respectively, who were directly assigned 

to a district hospital (Table 10). Taken together, of all TCs assigned to district level hospitals in the 

three batches, 88% were still there seven years after graduation. 
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Table 10. 

Place of work of MOs and TCs directly after graduation and at two and seven years after graduation at district, 

provincial and central level. Each of the three batches (1987,1988 and 1996) is presented separately 

 MOs 
 

(TCs) 

1987 Graduates (n) 11 11 
 
First employment after graduation* 

  

      District hospital, n and (%) 0 (0) 10 (91) 
      Urban or provincial hospital, n and (%) 5 (50) 1 (9) 
      Central level or Ministry of Health, n and (%) 1 (10) 0 (0 
Employment 2 years after graduation**   
      District hospital, n and (%) 0 (0) 10 (91) 
      Urban or provincial hospital, n and (%) 4 (40) 1 (9) 
      Central level or Ministry of Health, n and (%) 1 (10) 0 (0) 
Employment 7 years after graduation   
      District hospital, n and (%) 0 (0) 10 (91) 
      Urban or provincial hospital, n and (%) 0 (0) 1 (9) 
      Central level or Ministry of Health, n and  (%) 5 (50) 0 (0) 
 
1988 Graduates (n) 

 
17 

 
11 

 
First employment after graduation*** 

  

      District hospital, n and (%) 4 (22) 10 (91) 
      Urban or provincial hospital, n and (%) 9 (50) 1 (9) 
     Central level or Ministry of Health, n and (%) 2 (11) 0 (0) 
Employment 2 years after graduation   
     District hospital, n and (%) 2 (11) 10 (91) 
     Urban or provincial hospital, n and (%) 14 (78) 1 (9) 
     Central level or Ministry of Health, n and (%) 2 (11) 0 (0) 
Employment 7 years after graduation   
     District hospital, n and (%) 0 (0) 10 (91) 
     Urban or provincial hospital, n and (%) 4 (25) 1 (9) 
     Central level or Ministry of Health, n and (%) 12 (75) 0 (0) 
 
1996 Graduates (n) 

 
31 

 
12 

 
First employment after graduation**** 

  

     District hospital, n and (%) 12 (39) 10 (83) 
     Urban or provincial hospital, n and (%) 11 (35) 2 (17) 
     Central level or Ministry of Health, n and (%) 7 (23) 0 (0) 
Employment 2 years after graduation   
    District hospital, n and (%) 0 (0) 10 (83) 
    Urban or provincial hospital, n and (%) 23 (74) 2 (17) 
    Central level or Ministry of Health, n and (%) 7 (23) 0 (0) 
Employment 7 years after graduation   
    District hospital, n and (%) 0 (0) 10 (83) 
    Urban or provincial hospital, n and (%) 17 (55) 2 (17) 
    Central level or Ministry of Health, n and (%) 13 (42) 0 (0) 
   
*Five doctors (Portuguese students) went away when the training was concluded, representing 40%. **One doctor died. ***   Two 
doctors (Portuguese  students) went away when the training was concluded, representing 17%. ****One doctor (Cuban) left when the 
training was concluded, representing 3%. 
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More MOs have become available for rural assignments in later years, and the numbers assigned at 

first to district hospitals rose from zero in 1987 to 22% in 1988 and 39% in 1996. But the percentage 

of MOs remaining at the two year mark fell to 0%, 22%, and 0% for the classes of 1987, 1988 and 

1996. The figures for TCs remained almost constant at the two year mark after the first assignment 

with 91%, 91% and 83%, respectively, remaining at the district level.  After two years, MOs are al-

most always transferred from district hospitals to urban hospitals at the provincial level or the central 

level to assume responsibilities as director of provincial hospital or to become provincial director of 

health.  

Seven years after graduation the picture remained almost constant, not a single MO was employed at 

the district level.  MOs employed at the provincial level at seven years diminished from 100% to 0% 

in the 1987 group, from 78% to 25% in the 1988 group and from 74% to 55% in the 1996 group. The 

number employed centrally increased from 1% to 100% in the 1987 group, from 11% to 75% in the 

group of 1988 and from 23% to 42% in the 1996 group. 

 

6.4   PAPER IV 

Medical doctors represent the largest (n = 31) group of our interviewees. Among them about two 

thirds (n = 19) were managers at provincial level (n = 9) or medical officers/ hospital directors at dis-

trict level (n = 11). And around one third were specialist physicians, who had a multifaceted relation-

ship with the TCs; their opinions, especially outside Maputo, are mainly those of care-givers to the 

patients referred by TCs, internship supervisors, and in some instances also colleagues. All inter-

viewed health professionals were familiar with tasks carried out by the TCs. Participants appear to 

have been open about their views during the group discussions but more frank about relationship dur-

ing the interview. Overall, we focus on the interview method, limiting group discussion to general 

comments about the broad picture of the health professional’s views. 

The findings provide an overview of the health staff in the four selected areas. Some emerged during 

data analysis, eliciting general opinions on the role played by the TC, the adequacy of their training, 

relationships with health facility team, career progression and remuneration. 

In general, the health staff interviewed was by and large positive towards the TCs. In more than half 

of interviews and in the majority of the group discussions the opinions were mostly favorable. None-
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theless, in a considerable proportion of interviews many negative aspects were pointed out. Criticism 

was more frequent among managers and specialists, mainly among those working outside Maputo. 

6.4.1  The role played by the “técnico de cirurgia” 

The interview data analysis identified seven themes most frequently mentioned in the interviews. The 

questionnaire was open ended, the respondents referring to these different areas spontaneously. 

The majority, 64/71 (90%), of interviewees considered TCs to be important. Among medical doctors 

at all levels, bar the specialist physicians working outside Maputo, this figure reached 100%. Other 

health staff interviewed at district level had a similar opinion; 37/40 (90%) considering TCs to have 

an important role. Interviewees, mainly non-physician staff, mostly associate the TCs’ importance 

with the key role he/she has in maternal care and life-saving skills in general. Besides, the general 

opinion was that rural hospitals are almost completely dependent on TCs for surgical activity, for 

which they have adequate and usually appropriate training. 

 “It is like this, the TCs are very important for the life of our health units: first we don’t have spe-

cialists’ physicians to address the country’s needs (…) any health unit without a TC suffers a lot 

due to the lack of this cadre. The work that they carry out, I am not going to say perfect but it is 

very good. … We, the medical doctors have a very limited training … besides that I am not inter-

ested in surgery and obstetrics.” (Medical doctor, district hospital director) 

Besides, it was noted during this study that the levels of absenteeism were perceived by different staff 

to be lower than that of medical doctors. 

Interviewees across all groups of health professionals also associate the presence of a TC in a district 

with an important reduction of costs. The surgical activities performed by the TCs lessen the pressure 

on the meagre health care resources by reducing the number of patient referrals. They reduce both 

emotional and financial costs for the patients and their families: 

“He [the TC] is very important; in the past, due to the lack of this cadre, there were many problems; 

we had to refer everything to another district and the provincial hospital in another province. The 

disruptions caused by this were a real problem, either in money spent for fuel or for the ensuing costs 

to the patients. Mainly for us here, in district of …, the district of … and provincial hospitals are too 
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far from here for us to refer patients there. But now it is possible to manage [emergencies] locally, 

it’s easy to treat the patients here.” (Chief Nurse in-charge of nursing care, district hospital) 

 “...when the TC is absent the result is catastrophic; many resources are spent for [patient] refer-

rals, transport, etc”. (Medical Doctor, District Clinical Officer) 

In addition, some health workers at district level associate the responsibility of TC not only with the 

hospital where he/she is deployed but for a larger geographical area: 

“… In this region it is a very important work because he is the only one, it is a rural hospital that 

serves three districts. He has been saving many people”. (MCH nurse, district hospital) 

“I think that [the TC] is very important, since this is a rural hospital, thus a referral health facil-

ity.  There are many inhabitants and the medical doctor does not have sufficient training in sur-

gery.” (Medical doctor, rural hospital) 

Interviewed health professionals, mainly medical doctors at provincial level, conveyed that the work 

of the TCs also has a positive impact on the surgical care provided at levels above the rural hospital, 

either directly or indirectly. They pointed out that although the TCs were envisaged to provide surgi-

cal care in rural hospitals, a noticeable proportion of TCs are deployed at provincial and central hos-

pitals, that the TC’s work at district level greatly alleviates the pressure and workload of second and 

third referrals units: 

“Well, our TC is good, because without him I don’t know what would be in terms of the rural 

hospital [where] he is the surgeon; here in the provincial hospital he works in shifts in equal 

terms with the other specialists [surgeon, obstetrician and orthopaedic]; when one specialist goes 

on vacation, she/he is replaced by the TC. At rural hospital level they [TCs] provide all [types of] 

care and they decrease the provincial hospital workload, [can you] imagine without their pres-

ence [in the districts], what would be the workload at the provincial hospital.” (Medical doctor, 

provincial health authority) 
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6.4.2  Training and quality of care 

When questioned about the perceived quality of care/performance of the TCs, more than half of the 

interviewed health professionals but very few group discussion participants addressed the issue by 

talking about the TC training. Selected sub-themes that emerged from interview data analysis are pre-

sented below. The overall opinion, mainly among the medical doctors (10/12) at district level, was 

that TCs are adequately trained: 

“The TC is well trained. I wouldn’t change anything in his training. I’m speaking about the spe-

cific situation here …” (Medical doctor, rural hospital director) 

Nonetheless, some shortcomings were pointed out in the discussions held.  A number of interviewed 

medical doctors spontaneously brought up issues they felt a need to be examined, such as: theoretical 

and clinical skills, the internship process and its organization, limited orthopaedic capacity, and the 

need for a clear definition of the level/limit of intervention by these cadres.  

6.4.3  Surgical, theoretical and clinical skills 

Health professionals, mainly medical doctors, consider that the TCs to have good surgical skills, 

mainly to tackle obstetric emergencies.  A few specialists felt that orthopaedics should be strength-

ened although acknowledging that the available training time is an important limitation. 

Some interviewed medical doctors considered the TCs’ pharmacological knowledge and prescribing 

competence insufficient.  A few doctors suggested that TC’s with a background training as general 

nurses or nurse specialists have more limitations in clinical skills than the TCs entering with a back-

ground as “técnico de medicina”.  

One medical doctor raised the critical issue of neonatal care: 

“In the district of … we have two TCs; [before] we had [also] an expatriate gynaecologist. The 

TC had better surgical skills and the gynaecologist recognized this [fact]. In relation to quality 

and capacity of surgical interventions, they are good. I have reservations on their pre- and post-

operative abilities.” (Medical doctor, public health specialist & provincial director) 
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“…the only thing is that they use a lot of antibiotics and expensive ones; all the caesarean deliv-

eries are treated with antibiotics; all the equipment is sterilized in the theatre room and it is the 

surgery team who controls…” (Medical doctor, district medical officer) 

6.4.4  Internship 

In general, the interviewed specialist physicians /consultants expressed that trainees during their in-

ternship at Maputo Central Hospital are not adequately supervised. One surgeon added that, in his 

opinion, these cadres should have a longer completion time for the internship at provincial level, hav-

ing conditions similar to the ones waiting for the TC once in a rural setting. However, this surgeon 

and some other specialist physicians considered that the process and organization of the internship at 

provincial hospitals needed to be strengthened to adequately address this issue. Besides the problems 

with provincial hospital capacity itself, two specialists outside Maputo noted that the informal ap-

proach followed negatively affects the organization of the internship: 

“... The TC should be trained in a provincial hospital and spend more time at a provincial hospi-

tal and less in the Maputo Central Hospital: (a) until their arrival at the Provincial Hospital for 

their internship they don’t have sufficient [practical skills]; in Maputo Central Hospital there are 

numerous students … and they all stay behind one consultant, thus in Maputo Central Hospital 

the TC has less supervision, which means fewer opportunities to practice. (b) The provincial hos-

pital is the internship field nearer to and similar to the conditions where the TC is going to 

work.”… (Medical doctor, expatriate obstetrician-gynaecologist) 

In order to further improve the performance of these cadres, some interviewees drew attention to the 

above shortcomings and thought they should be addressed, either during the pre-service training of 

these cadres, or through a well designed hands-on on-the-job training programme, e.g. by The Na-

tional Surgery Programme, organizing regional training courses for these cadres once a year. How-

ever, for a number of reasons, not all the TCs have been able to attend these courses. The profession-

als interviewed felt that the training approach of these courses needs to be modified thoroughly. The 

specialists working in the referral hospitals with major contact with the TCs should have an active 

role in this training programme with emphasis on a more practical approach, implying a hands-on and 

problem-specific training process: 
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“…An in-service training,  is necessary because in the districts they have to take care of all areas, 

obstetrics, gynaecology, orthopaedics and surgery; in order to further improve their performance 

in other areas, they could stay [return] for a week in a provincial hospital and besides [general] 

surgery they could also see [be trained] obstetrics, orthopaedics. Or any other type of training to 

prepare them because they work alone in the districts in remote areas. …” (Chief Nurse, in-

charge of nursing care, district hospital) 

A small group of professionals, mainly specialists, raised concerns regarding practice regulation; they 

considered that in some instances TCs intervene above their abilities: 

“There should be a regulation regarding the interventions that the TCs can perform; some per-

form surgery above their capacities, for example: fistulas, prostate cancer, etc. There should be a 

regulation of what they can do”. (Medical doctor, provincial health authority) 

6.4.5  Relationships and collaboration 

In the group discussion, notwithstanding probing efforts, few participants (8/48) addressed the issue 

and five of them stated that ‘there is good collaboration’. Although individual interviewees were 

more open and frank on this issue, only just above half of the interviewed health professionals ad-

dressed this issue. The majority of them referred to a variety of difficulties in collaborating with TCs. 

In particular, their interactions with medical doctors at district level have been considered problem-

atic. Interviewees of different categories felt that the skills of the TC represented a threat to the power 

of the medical doctor and the district officer, resulting in conflicting relationships: 

 “We, the medical doctors, don’t have knowledge of surgery and they try to show this; that they 

are on top [more skilled than us] and this creates conflicts with the medical doctors. Sometimes 

there are many conflicts. During the training itself, they should know that in spite of their surgical 

skills, they are technicians [mid-level cadre] … and that they are subordinated to the medical 

doctor and that they are going to work with a team”. (Medical doctor, provincial medical officer) 

“They have more value because they are considered Kings in the district; the TC performs surgi-

cal interventions and the medical doctor writes out prescriptions of paracetamol [tablets] … this 

creates conflicts with medical doctor since s/he doesn’t have enough surgical skills such as cae-
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sarean delivery, … … and a lot more. In fact, you will see that the medical doctor opinion will be 

different from mine”.  (Expatriate surgeon Maputo City) 

Some TCs are considered arrogant. Some health professionals referred to a lack of openness from the 

TCs, which limited collaboration with other colleagues. This attitude sometimes is a source of 

problematic relationships and it hinders the learning process of other cadres and maintains levels of 

high workload for the TC. Some interviewees noted that the recently started training programme on 

safe motherhood, trained medical doctors and mother and child health nurses, but due to the lack of 

collaboration of some TC in some districts these trained cadres are not applying the new skills 

acquired: 
“...There is no space ... the medical doctors who went to safe motherhood training programme for  

obstetric care do not make use of this training, due to the lack of collaboration with the TC. As a 

result TCs continue with a high workload and the participation of medical doctors in the imple-

mentation of the safe motherhood strategy is limited”. (District health director) 

“... They need clear information, because often the TC thinks that he is alone ... another thing is 

the training, I’ve seen that he wouldn’t let the MCH nurses perform aspirations of abortions. If he 

thinks they don’t have the skill, he should train them; it would be a way of alleviating his work-

load. It is a waste because the MCH nurses have had the preparation in the safe motherhood 

training programme and in the District of … they are not using it [the skills acquired]. It has to 

do with the TC himself and the time they stay in the same district, if they stay for three to five 

years they end up becoming the owners of everything. …  The medical doctors, who attended the 

safe motherhood training programme, once back to their districts; often do not have the chance to 

perform. Meanwhile, the TC continues with high workload.”  (MCH nurse, in-charge of provin-

cial mother and child health care) 

Two provincial directors suggested that character problems among TCs as well as among medical 

doctors are important in the existing relationship between the two categories: 

“... Something very important is missing in the TC profile and it is the training itself that is failing, he 

[TC] has to understand that he is not the king... on the other side, medical doctors are trained in an 

atmosphere of vanity...” (Medical doctor, Provincial Director) 
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However, some interviewees acknowledged a good relationship with TCs: 

“I have good relationship with him; he is tireless ... if all TCs were like him the country wouldn’t 

have problems. … The problematic relationship depends on the medical doctor who is there; 

hardly the medical doctor and the TC sit at the same table. …The existing relationship has to do 

with the personal temperament… it’s bad, the war weakens the authority. … My congratulations 

to him I only pray [hope] that the medical doctor coming to replace me will work well with him.”  

(Medical doctor, rural hospital director) 

6.4.6  Career progression and remuneration 

When questioned about the adequacy of support and supervision provided to the TCs, most inter-

viewees and group discussion participants raised issues about insufficient incentives, inadequate 

working conditions, high workload, insufficient recognition/ valorization and only a few, mainly 

medical doctors interviewed raised the career progression and remuneration issue. However, this last 

issue appeared to be more important and was thus selected.  All staff addressing this issue, judged the 

TCs’ career perspective as inadequate. They think that TCs should not be considered mid-level cad-

res, since they have more years of training, far heavier responsibilities, unique skills at district level 

and a higher workload than most mid-level staff. The salary issue was more controversial, with di-

verging views among health professionals. Although the overall view is that the TCs’ pay level is 

low, some interviewees affirmed that the TCs’ salary problem is just the same as the problem of all 

health workers. Other sources of income and or incentives were mentioned during the discussions, 

but interviewees judged them insufficient. They comprise housing, transport, private practice etc, and 

they are mostly dependent on local initiatives. Some interviewees stressed the inadequacy of the ca-

reer pathway and remuneration: 

 “… An individual spends six years in school and continues to be considered mid-level [it’s un-

just]…There is a huge gap between the salaries of medical doctors and the TCs … even a newly-

trained medical doctor earns more than four times the TC’s salary. It’s not a designation problem 

but a problem of career qualification. It’s necessary to distinguish the areas, not all [workers] are 

equal, and a nurse has three training years less than the TC. The TCs are being damaged in rela-

tion to wages”. (Medical doctor, specialist, Maputo) 
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Some interviewees, mainly medical doctors and MCH nurses, considered the TCs to be the most dis-

advantaged health professionals partly due to career definition problems. Thus, they found the pay-

ment of this cadre very low in absolute terms as well as when compared with other professionals 

within the health system and outside it. Moreover, a few of the interviewees considered that the salary 

level affects the TCs’ morale and motivation with ensuing behavioural problems. In a few interviews 

illicit charges were also mentioned:  

“... also the income is insufficient, because, sometimes we give a glance [at the salaries] and 

there is no difference between them and other mid-level cadres … the salary is very low. They 

work a lot, that it is why sometimes they find themselves obliged to ask for illicit charges. When 

someone comes and asks for an abortion we send her to them. There are persons who ask for 

[abortions] and then they speak out outside that they were charged whilst it is them who looked 

for [asked for] it. Therefore, at least their salary should be increased.”  (MCH nurse, in-charge of 

the district mother and child health care) 

 

6.5  PAPER V 

In Mwanza region, Tanzania, there is one large university hospital, plus four mission and six gov-

ernment hospitals (Table 11). In Kigoma region there are two mission and three government hospi-

tals. Private hospitals had few deliveries and almost no major surgery, and were not included in this 

review. Among the mission hospitals, two in Mwanza were nominated by the government as Desig-

nated District Hospitals (DDH). DDH mission hospitals do not charge for obstetric service, and have 

a much larger volume of work than independent mission hospitals. All government hospitals provide 

free obstetric service.   
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Table 11. 

Hospitals with comprehensive emergency obstetric care (CEmOC), their bed capacities and burden of deliveries 

during 2003. 

Hospital Category                  Mwanza   Kigoma  

 No. Beds Deliveries No. Beds Deliveries 

University  1 850 4,410 0 0 0 

Regional (Government) 1 129 5,113 1 260 5,220 

District (Government) 5 581 10,612 2 275 4,346 

DDH (Mission)** 2 448 7,266 0 0 0 

Independent (Mission) 2 256 771 2 262 1,020 

Private* (3) (200) (<500)    

Total 11 2,304 28,172 5 797 Total 

*Private hospitals in Mwanza did only a few major operations at the time of this review, and were not included in the study. ** 
DDH=Designated District Hospital 

 

The extent to which the goals of the first three UN Process Indicators for CEmOC had been met was 

calculated (Table 12). The number of CEmOC hospitals per 500,000 population exceeded the UN 

guideline in both regions, but the proportion of estimated births in the region with a caesarean deliv-

ery or other major obstetric operation was far lower than the 5% minimum recommended by WHO.  
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Table 12. 

Population and obstetric services (UN Process Indicators) 

 Mwanza Kigoma UN guideline 

CEmOC hospitals per 500,000 population 2 1.5 1 

Proportion of estimated births in CEmOC hospitals                       24.6% 16.2%  

Proportion of estimated birth with major surgery 

         (usually caesarean delivery) 

*2.8% *2.2% 5-15% 

*These are data based on estimated total deliveries per region and are related to all documented hospital events characterized as “major 

obstetric operation” 

 

Among the 38,758 registered hospital births there were 8,257 complicated deliveries (Table 13). Most 

of these complicated cases were births requiring major operations, and almost all of these operations 

were caesarean deliveries. There were only 260 vacuum extractions, corresponding to 0.7% of all 

hospital deliveries. Post partum haemorrhage (bleeding in excess of 500 ml), treated without opera-

tion, was recorded in 425 mothers (1.1%). This is most probably an underestimate.  
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Table 13. 

Categories of complications identified among 38,758 CEmOC hospital deliveries in Mwanza and Kigoma. 

Type of complication No. Percentage of all deliveries 

Major operations 4,599 11.9 

Incomplete abortions 2,500 6.5 

Vacuum extractions 260 0.7 

Retained placentas 267 0.7 

Eclamptic cases without surgery 87 0.2 

Perineal tears of third degree 24 0.1 

Postpartum haemorrhage cases without surgery  425 1.1 

Other  

Total 

95 

8,257 

0.2 

21.3 

 

Met need was calculated by comparing the actual number of hospital managed complicated deliveries 

in the two regions with the expected number. In Mwanza met need was 34% and in Kigoma 23% 

(Table 14). In Mwanza 47% of met need came from government district and regional hospitals, 30% 

from mission hospitals, and 24% from the University Hospital. In Kigoma 84% of these complicated 

cases were managed in government hospitals and 16% in mission hospitals (Table 14). In Kigoma, no 

mission hospital has been designated a district hospital, so that they all have relatively high charges. 

Probably, for this reason, mission hospitals were much less important for service delivery in Kigoma.  
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Table 14. 

Surgical interventions associated with caesarean delivery (CS) performed by TCs or specialists 

in obstetrics and gynaecology. Values are given as n (%) 

Hospital category Mwanza Kigoma 

University hospital 1,407 - 

Govt. regional 450 651 

Govt. district 2,314 1,234 

Mission DDH 1,512 0 

Mission Independent 256 368 

Total 5,939 2,235 

Met need ( 5,939/17,200)  35%                          (2,253/9,800)    23% 

 
 
The University Hospital in Mwanza had a fully staffed teaching obstetric service, with six specialist 

obstetricians and five residents in training, but no AMOs. All of the other hospitals, both government 

and mission, had AMOs among staff and performing obstetric surgery. Government “regional” hospi-

tals functioned essentially as district hospitals for their own urban Districts, with few referrals from 

other hospitals, but the university hospital in Mwanza was primarily a referral hospital with many 

complicated obstetric cases referred from other centers (Table 15). 
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Table 15. 

Complicated deliveries as a percentage of total deliveries in each category of hospital. 

Hospital Category                  Mwanza   Kigoma  

 n  (%) n  (%) 

University Hospital  1,407/4,410  (32) -  - 

Govt. Regional 450/5,113  (8) 651/5,220  (12) 

Govt. District 2,314/10,612  (22) 1,234/4,346  (28) 

Mission DDH 1,512/7,266  (21) -  - 

Mission. Ind. 256/771  (33) 368/1,020  (36) 

 

 

Overall, in all government and mission hospitals in the two regions, AMOs carried out 85% of the 

major obstetric surgery (Tables 16 and 17). If the university hospital is included, AMOs did 63% of 

this surgery. The proportion of the more serious cases done by AMOs in government and mission 

hospitals was essentially the same for all categories of operation: they did 85% of caesarean deliver-

ies, 70% of obstetric hysterectomies, 94% of the repairs in cases of ruptured uterus, and 86% of the 

operations for ectopic pregnancy (Table 17). 
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Table 16. 

Categories of staff providing “met need” calculated from major obstetric operations only 
(n=4,599) in Mwanza and Kigoma hospitals. 

  Mwanza 

(n=3,195) 

  Kigoma 

(1,404) 

 

Hospital category MO AMO Other MO AMO Other 

 n               (%) n              (%) n              (%) n               (%) n              (%) n              (%) 

University Hospital 1,139      (100) 0               (0) 0               (0) - - - 

Govt. 40               (3) 1,158      (96) 11             (1) 63             (5) 1,114       93) 16             (1) 

Mission 325          (38) 509         (60) 13             (2) 78           (37) 132         (63) 1               (0) 

Total 1,504        (47) 1,667       52) 24             (1) 141         (10) 1,246      (89) 17             (1) 

 

 

Table 17. 

Categories of major obstetric surgeries (n=3,465) done by MOs and AMOs in both Mwanza 
and Kigoma hospitals. (Excluding the University Hospital) 

Operation MO 

n.                    %) 

AMO 

n.                 %) 

AMO+MO 

n.                   %) 

Other 

n.                %) 

Caesarean delivery 442                (14) 2,654             (85) 12               (0) 19                  (1) 

Obstetric hysterectomy 13                   (28) 32                (70) 1               (2) 0                 (0) 

Repair of ruptured uterus 4                    (6) 61               (94) 0               (0) 0                  (0) 

Removal of ectopic pregnancy 19                 (14) 121              (86) 0               (0) 0                 (0) 

Other 14                  (12) 64               (56) 18              (16) 18               (16) 

Total 449                 (13) 2,942            (85) 37              (1) *37              (1) 

*expatriate who came for short period of time  
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Monthly maternal mortality review is required in all Tanzanian hospitals. Records of these mortality 

review meetings were used to calculate the maternal case fatality rates for each category of hospital 

(Table 18).  Overall, case fatality in Kigoma was 1.2% - close to the UN target of 1%. At 2%, case 

fatality was higher in Mwanza. Rates were lower in mission hospitals than in government hospitals. 

The relatively high maternal case fatality in the university hospital is presumably related to the large 

number of seriously complicated cases referred there from other hospitals. It is noteworthy that the 

possibility of referral to a teaching center in Mwanza did not result in a lower case fatality for the re-

gion – case fatality was higher there, and the difference between Mwanza and Kigoma is significant. 

 

Table 18. 

Aggregate case fatality rates (all direct obstetric morbidities) calculated as the number of direct obstetric maternal 
deaths occurring in hospital in relation to number of complicated deliveries in different categories of hospitals in 
Mwanza and Kigoma regions. 

Hospital Category                  Mwanza   Kigoma  

 n.  (%) n..  (%) 

University Hospital 29/1,407  (2.1) -  - 

Other Govt. Hosp. 73/2,764  (2.6) 26/1,885  (1.4) 

Mission Hosp. 17/1,833  (0.9) 2/368  (0.5) 

All hospitals 119/6,004  (2.0) x 28/2,253  (1.2) x 

xChi square for all hospitals, comparing Mwanza and Kigoma = 4.97; p = 0.026 

 

 

6.6  PAPER VI 

6.6.1  Obstetric risk.  

The risk indicators selected were a) an absolute maternal indication for surgery; b) presence of a ma-

jor acute problem at the time of admission (shock, systolic blood pressure less than 80 mm Hg, sep-
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sis, convulsion, or ruptured uterus); and c) presence of a major chronic problem at the time of admis-

sion (hemoglobin less than 80 g/L, symptomatic malaria, or symptomatic AIDS). There were no sig-

nificant differences in obstetric risk between patients operated on by medical officers and those oper-

ated on by assistant medical officers (Table 19). 
 
 
 
Table 19. 
  
Risk indicators for emergency obstetric surgery in Tanzania, among different provider types and different hos-
pital types, 2006 
 

 Surgeons (945 AMOS and 142 MOS) 
 

 AMOs MOs OR 95% CI p value 
Operation done for AMI 312 (33%) 

 
48 (34%) 

 
0.96 

 
(0.65–1.42) 

 
0.83 

 
Cases admitted with major 
acute problem 

63 (6.7%) 14 (9.6%) 0.65 (0.34–1.26) 0.17 

Cases admitted with major 
chronic problem 

172 (18.2%) 22 (15.5%) 1.21 (0.73–2.08) 0.43 

 Hospitals (820 cases admitted to govt. hospitals, 313 cases admitted to mission hospitals) 
 

 AMOs MOs OR 95% CI p value 
Operation done for AMI 297 (36%) 

 
102 (33%) 

 
1.17 

 
(0.88–1.56) 

 
0.25 

 
Cases admitted with major 
acute problem 

59 (7.2%) 24 (7.7%) 0.93 (0.56–1.58) 0.78 

Cases admitted with major 
chronic problem 

167 (20.4%) 40 (12.8%) 1.75 (1.18–2.58) 0.003 
 

     

NOTE: OR is odds ratio. CI is confidence interval. AMI is absolute maternal indication for surgery. 

 

Between mission and government hospitals, the number of patients with acute risk did not differ, but 

there were a significantly higher proportion of patients with major chronic risk in the government 

hospitals: severe anemia, symptomatic AIDS, and symptomatic malaria. 

 

6.6.2  Fatal outcomes.  

There was no difference between AMOs and MOs in the percentage of fatal outcomes for mother or 

child in these emergency operations (Table 20), but mission hospitals had half the case fatality rate of 

government hospitals. MOs were more likely to do an operation in the mission hospitals, but AMOs 
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did most of the surgery in both categories of hospital: 92 percent in government hospitals and 73 per-

cent in mission hospitals. 

 
Table 20. 
 
 Fatal outcomes of emergency obstetric operations performed by AMOs or MOs in fourteen hospitals in Kigoma 
and Mwanza Regions, Tanzania, 2006 
 
Surgeon AMO 

(945 operations) 
MO 

(143 operations) 
OR 95% CI p value 

 
Mother or baby dead 

 
136 (14.4%) 

 
19 (13.3%) 

 
1.10 

 
(0.65–1.42) 

 
0.72 

 
Hospital 

 
Nine govt.  hospitals 

(778 operations) 

 
Five mission hospitals 

(309 operations) 

   

 
Mother or baby dead 

 
128 (16.5%) 

 
27 (8.6%) 

 
2.16 

 
(1.37-3.42) 

 
0.0004 

 

 

6.6.3  Quality of care—AMOs and MOs.  

Three kinds of outcomes were taken as indicators of quality of care: a) maternal deaths; b) perinatal 

deaths of newborns with fetal heartbeat noted as present on admission; and c) major postoperative 

complications, comprising ruptured uterus occurring after admission, wound infections requiring 

more than two weeks’ hospitalization, uterine haemorrhage after cesarean delivery, burst abdominal 

wall, operative vesico-vaginal fistula, and ureteral injury. Bad outcomes were slightly more frequent 

for operations done by AMOs, but the overall difference was small and not significant (Table 21). 

Three additional indicators of quality of care were selected: a) percentage of operations performed 

without an absolute maternal indication or clear fetal indication; b) delay of operation for more than 

three hours in patients with a clear indication for immediate operation at the time of admission; and c) 

absence of any blood transfusion in patients with clear evidence of an urgent need for transfusion. 

There are no statistically significant differences in any of these measures (Table 21), although MOs 

were somewhat more likely than AMOs to do operations without an absolute maternal indication or 

clear fetal indication and somewhat less likely to have problems obtaining urgently needed blood. 
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Table 21. 
 
Quality of care provided by AMOs and MOs in fourteen hospitals in Kigoma and Mwanza regions, Tanzania, 2006  
 
Outcome indicators AMOs MOs OR 95% CI p value 

 
Maternal death 
(945 AMOs, 143 MOs) 

 
16 (1.7%) 

 
5 (3.5%) 

 
0.47 

 
(0.16–1.68) 

 
0.14 

Perinatal death—fetal heartbeat 
present on admission 
(785 AMOs, 116 MOs) 

 
 
49 (6.3%) 

 
 
4 (3.4%) 

 
 
1.87 

 
 
(0.67–7.26) 

 
 
0.14 

Major complications 
(945 AMOs, 143 MOs) 

 
33 (3.5%) 

 
6 (4.2%) 

 
0.83 

 
(0.33–2.46) 

 
0.67 
 

All bad outcomes 
(945 AMOs, 143 MOs) 

 
84 (9.0%) 

 
11 (7.7%) 

 
1.19 

 
(0.60–2.42) 

 
0.61 

Quality Indicators 
 

     

No absolute maternal or clear fetal 
indication (929 AMOs, 143 MOs) 
 

 
427 (46.0%) 

 
76 (52.8%) 

 
0.76 

 
(0.52–1.13) 

 
0.16 

Over 3 hours to urgently indicated 
operation (215 AMOs, 33 MOs) 

 
121 (56.3%) 

 
19 (57.6%) 

 
0.95 

 
(0.42-211) 

 
0.89 

Urgent blood need, but no 
transfusion (166 AMOs, 24 MOs)  

 
88 (53.0%) 

 
11 (45.8%) 

 
1.33  

 
(0.52–3.41) 

 
0.51 

      
 

6.6.4  Quality of care—government hospitals and mission hospitals.  

Perinatal deaths in cases where a fetal heartbeat was present on admission were much less likely in 

mission hospitals than in government hospitals, but operative complications were more likely (Table 

22). The higher rate of complications in mission hospitals was presumably due to a higher rate of rup-

tured uterus after admission to the hospital. There are also significant differences between govern-

ment and mission hospitals in two of the three quality indicators: mission hospitals did more opera-

tions for fetal indications that were not clear, and patients in urgent need of blood were much more 

likely to get it in a mission hospital. 
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Table 22. 
 

Quality of maternal and perinatal care in government hospitals and mission hospitals in Mwanza and Kigoma re-
gions Tanzania, 2006 
 

Outcome indicators Govt. hospitals Mission hospitals OR 95% CI p value 
 

Maternal death 
(820 govt., 313 mission) 

19 (2.3%) 7 (2.2%) 1.04 (0.41–2.95) 0.94 

Perinatal death—fetal heartbeat 
present on admission 
(683 govt., 269 mission) 

 
54 (7.9%) 

 
4 (1.5%) 

 
5.69 

 
(2.06–21.8) 

 
0.0002 

 
Major operative complications 
(778 govt., 309 mission) 

 
21 (2.7%) 

 
18 (5.8%) 

 
0.45 

 
(0.23–0.89) 

 
0.012 

All bad outcomes 
(820 govt., 313 mission) 

81 (9.9%) 24 (7.7%) 1.32 (0.80–1.29) 0.25 

Quality indicators 
 

     

No absolute maternal or clear fetal 
indication (684 govt., 262 mission)  

 
297 (43.4%) 

 
147 (56.1%) 

 
0.60 

 
(0.45–0.81) 

 
0.0005 

Over 3 hours to urgently indicated 
operation (181 govt., 75 mission) 

 
84 (46.4%) 

 
34 (42.7%) 

 
1.16 

 
(0.65–2.08) 

 
0.58 

Urgent blood need, but no 
transfusion (170 govt., 30 mission) 

 
40 (56.5%) 

 
12 (30.0%) 

 
3.03 

 
(1.23–7.63) 

 
0.007 

 

6.6.5  Perinatal deaths in cases with the fetus alive on admission. 

There is a significant difference in the proportion of such perinatal deaths between government and 

mission hospitals. There is also a difference in perinatal death rates between cases of AMO and MOs, 

even though not statistically significant. 

 
Most operations by MOs are done in mission hospitals, so it is necessary to look at the differences in 

the two kinds of hospitals separately, to see if this effect is related to the hospital, rather than the kind 

of surgeon. When this is done, the difference between AMOs and MOs disappears (Table 23). 

 

As is seen in Table 23, overall, for AMOs there is a significant difference in perinatal deaths with fe-

tal heartbeat present on admission (7.8 vs 1.5%) between government and mission hospitals, OR 5.56,  

95%CI (1.76-28.21) but for MOs the difference (6.5 vs 1.5%) is not statistically significant, OR 4.74,  
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95%CI (0.36-252.63). In our earlier review of the same hospitals, with a larger sample, there was also 

a significant difference in maternal case fatality, with higher rates in government hospitals. 

 

Table 23. 

Perinatal deaths after caesarean deliveries with fetal heartbeat present on admission in gov-
ernment and mission hospitals in Mwanza and Kigoma regions, Tanzania, 2006 

Government hospitals Mission hospitals 
 

Surgeon Perinatal deaths Surgeon Perinatal deaths 
Assistant medical officer 
(603 operations) 

 
48 (7.8%) 

Assistant medical officer 
(196 operations) 

 
3 (1.5%) 

Medical officer 
(46 operations) 

 
  3 (6.5%) 

Medical officer 
(69 operations) 

 
1 (1.5%) 

 
 

Lack of immediate available blood for urgent complications is a problem in both mission and gov-

ernment hospitals, but it is a considerably larger problem in the government hospitals. Government 

hospitals also have an increased number of patients with major chronic risk, and fewer patients hav-

ing a cesarean delivery for elective or semi-elective indications. These three factors probably explain 

most of the better performance in mission hospitals. The difference between the proportions of opera-

tions done by AMOs does not explain any of the observed differences. 
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7. Discussion 

7.1.  SCARCITY OF HUMAN RESOURCES FOR HEALTH: THE MAGNITUDE OF THE PROBLEM 

The existent literature indicates that the scarcity of human resources for health (HRH) is a worldwide 

problem and that Sub-Saharan Africa is the most affected region (5, 13, 76).  Despite the interven-

tions over the years to overcome this problem, the situation has become worse and is generally de-

scribed as a crisis (13, 107-109). This crisis is a major challenge for health service delivery and for 

achieving the health-related MDGs (109-111). 

Evidence proves that the human work-force is essential for the health system and drives health system 

performance (5, 109, 112-114) and also confirms that an appropriate and effective workforce en-

hances performance, even under difficult circumstances (13, 115-117).   

Low output of graduates from medical schools(18, 118) due to limited quantity and quality of institu-

tions, incapacity to motivate and retain human resources for assignments in remote areas, attrition of 

human resources, retirement, death or voluntary resignation, poor working conditions, threats and in-

security have been considered the main causes of this crisis(109, 118-121). The AIDS epidemic in 

Africa has further aggravated this crisis by depriving health systems of a significant proportion of 

trained staff (122). 

Africa has 11% of world’s population and bears over 24% of the global burden of disease but has 

merely 3% of the global health workforce (122), of which a small percentage are surgeons. Africa 

may have less than one percent of the number of surgeons in the United States, despite having a 

population that is three times as large.(14).  

In Mozambique the scarcity of human resources for health is alarming, with merely three medical 

doctors (physicians) per 100,000 population. There are 33 registered nurses and midwives per 

100,000 population.(123).  

In Tanzania the health workforce is small and declining. The situation in Tanzania is particularly 

acute according to the Joint Learning Initiative (2004). Tanzania has one the world’s lowest coverage 

of physicians, with only two medical officers per 100,000 population, leading to inequitable access to 

health services. 

In Tanzania (78), with approximately 25,000 skilled human resources for health, fewer than 1,000 are 

physicians (specialists and general medical officers) and on top of that many of these are in govern-
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ment positions, as administrators or work for non-governmental organizations, and are not directly 

providing patient care. 

According to a study conducted by the London School of Hygiene and Tropical Medicine, Tanzania’s 

human resource (for health) supply would need to increase by more than 58,000 to provide necessary 

interventions to meet  the MDGs established for Tanzania (78). 

In most countries in sub-Saharan Africa the scarcity in HRH started, in general, soon after independ-

ence as result of colonial policy and massive exodus of professionals (124, 125). This exodus forced 

governments to adopt new strategies to cover the shortage of health care providers to the entire popu-

lation. In Mozambique the situation worsened with civil war instigated by the South African regime 

in the beginning of the 1980s. In Tanzania there was no war but low production of doctors in combi-

nation with an uneven distribution and depletion of HRH. These two countries share a common de-

nominator, two types of “brain drain” which contributed to the deficit of trained health workers in 

areas where mortality figures were high. Firstly, the drainage of staff from poor countries to more af-

fluent countries, offering better working conditions and salaries. Secondly, the drainage from poor 

and rural settings to urban areas, where the standard of life and prospects for families were better than 

in rural settings (Paper, III, V, VI). 

7.2.  TASK-SHIFTING AND TASK-SHARING 

The literature indicates that informal or formal delegation of tasks from one cadre to another is not a 

new concept. Task-shifting implies the delegation of certain medical responsibilities to less special-

ized health workers (121). In surgery such health workers are capable to carry out many of the diag-

nostic and clinical functions of medical doctors in emergency obstetric care, including major surgery. 

This is direct substitution, implying substituting an existing profession with new and different cadres 

(20, 38). In essence, such delegation can be labeled “task-shifting”, though there have been diverging 

opinions whether “task-sharing” would be a more appropriate concept. These two expressions would, 

however, seem to signify two different realities. Where there are no physicians, the tasks of physi-

cians must be shifted to “non-physicians”. Where there are physicians, though insufficient numbers, 

tasks of physicians may be “shared” with “non-physicians”.  “Task-sharing” where there is no doctor 

is an euphemism for “task-shifting” 
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7.3.  PERFORMANCE OF NPCS 

7.3.1  Quality of work 

In most sub-Saharan countries the use of substitute health workers have begun as a temporary meas-

ure, while more doctors were trained, but has become a permanent strategy in the face of the crisis in 

HRH. An increasing number of African countries have embarked on expanded training of mid-level 

health professionals to contain costs (38, 125, 126). 

This movement has met resistance at several levels to delegate surgical procedures to lower cadres for 

many reasons. Surgery is considered a highly specialized field that requires several years of training. 

Hence, defining the limits of surgical task-shifting is considered essential to ensure quality of care. 

WHO has established a list of surgical procedures at district hospitals in order to facilitate the classi-

fication of different interventions, which might enable different training schools to distinguish which 

interventions could be “shifted” to NPCs (18, 127). 

In Mozambique training of NPCs in surgery is well structured in a school with a syllabus, process of 

evaluations and an internship. Also the recruitment focus is on candidates with previous job experi-

ence in peripheral health units or District Hospitals (Pereira et al, unpublished). 

Our studies have shown that NPCs in Mozambique are well appreciated by other professionals, doc-

tors, nurses and midwives. Around 90% gave a positive rating in regards to their strong practical 

skills and their critical role in saving the lives of mothers and their newborns at district hospitals. 

With accumulated surgical experience among these NPCs, young doctors deployed in rural areas are 

increasingly trained in surgery by TCs. (Paper IV). The assessment of outcomes of caesarean sections 

among técnicos de cirurgia and medical officers at the teaching hospital in Maputo showed no clini-

cally significant differences between them (Paper I). 

In the Tanzania training of AMOs, selected from clinical officers with previous working experience 

of minimum three years in peripheral health units or District Hospitals, take two years including an-

other three months of surgery and three months of obstetrics. In the training of AMOs, emphasis is 

placed on further improving the quality of knowledge and skills acquired in the previous training (Pa-

per V).                                                                                                                                                                                                                                                                                                                                               

Our studies (Paper V, VI) show that for major obstetric operations performed by assistant medical 

officers and medical officers, there were no clinically significant differences in their outcomes, risk 
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indicators, or quality of care indicators. Despite the logistic and material resource problems in all 

hospitals the maternal aggregate case fatality rate was acceptable at 1-2 %.                                                                                                                                                                                                                                                                       

7.3.2  Work burden 

Our studies and other evidence in the literature show that mid-level health professionals carry out 

most of surgical procedures outside urban areas in several African countries; they are key surgical 

professionals in rural areas where doctors are scarce (5, 121, 125, 126, 128). 

The results of our studies show that técnicos de cirurgia in Mozambique performed 92 % of caesarean 

sections in district hospitals (Paper III) and in Tanzania AMOs performed 85% of caesarean sections, 

94% of repairs of ruptured uterus, 86% of removal of ectopic pregnancy and 70% of hysterectomies 

in Mwanza and Kigoma regions in Tanzania. (Paper VI). 

 

7.4.  RELATIONSHIP BETWEEN NPCS AND OTHER STAFF   

The literature highlights the problem of reluctance and even resistance among doctors and other 

professionals to consider task-shifting in surgery (121, 127). Since the 1984 inception of training of 

técnicos de cirurgia in Mozambique, , the reluctance has gradually disappeared and it is now recog-

nized among doctors that this cadre actually alleviates the recently graduated and often inexperienced 

doctors assigned at district hospitals from the tangible burden of emergency obstetric and surgical 

care. 

In the medical school in Maputo the experience of almost a quarter of a century of training and 

deployment of the técnicos de cirurgia is now conveyed as important messages to the young 

graduates to be assigned to remote hospitals with their own limited exposure to surgical interventions.  

In Tanzania this issue has not yet been addressed scientifically and attitudinal problems related to per-

ceived threats to conventional turfs in surgical practice by task-shifting awaits exploration by HRH 

research. 

 

7.5.  MOTIVATION AMONG NPCS TO SUSTAIN UNDER THE BURDEN OF EMERGENCIES  

According to the literature, health worker motivation and retention in rural assignments is a crucial 

response to the HRH crisis, especially in low and middle-income countries (13, 129). Poor remunera-
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tion, bad working conditions, suboptimal management of human resources, limited opportunities for 

career progression, oppressive political climate, including insecurity and threat of violence and wish 

to provide a good education for their children influence the motivation of the health workforce, in-

cluding NPCs, to continue(130). 
In Mozambique the health workforce is generally not motivated due to lack of adequate salary and 

incentives, poor working conditions, absence of job description, unsatisfactory organization and man-

agement of services, heavy workload, degraded  physical infrastructure preventing application of bio-

safety norms, and lack of supplies (123).  

The main problem of técnicos de cirurgia is dissatisfaction due to workload, as they can rarely leave 

the workplace to attend training in referral hospitals or attend specific seminars to ameliorate their 

knowledge. In addition, there is irregular supervision by specialists as the specialist surgeons are few 

at provincial level (Paper IV). 

In Tanzania the situation is similar and the motivation is reportedly weak among health workers 

(131). AMOs face overwork, poor working conditions and lack of supervision. They are rarely in-

vited to attend meetings at the MoH in the same way as their colleagues, nurses and midwives despite 

sharing activities in the same areas. They are seldom moved to referral hospitals for job training to 

ameliorate their performance, which make them feel abandoned and disoriented. Lack of career per-

spectives make them dissatisfied (Pereira et al unpublished data). 

7.5.1  Financial incentives 

In Mozambique lower salary than other midlevel professionals is a significant cause of dissatisfac-

tion. The training of técnicos de cirurgia was initially controversial, mostly due to resistance among 

doctors, which led to unclear definition of career paths by the MoH as they were considered mid-level 

professionals without specialization. This affected their position on the salary scale which had sig-

nificant impact on their motivation (Paper IV). In Tanzania this subject was not addressed in our ap-

proach but it is known from the literature that AMOs are paid lower salaries than nurses, midwives 

and laboratory technicians, despite being supported and recognized by the MoH (121, 132, 133) .     
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7.5.2  Non-financial incentives 

7.5.2.1  Supervision 

Attention paid to adequate supervision and good management can reportedly improve work satisfac-

tion, performance and quality of work in remote settings (20, 72, 73). In our studies, supervision was 

not specifically addressed, but the literature reviewed indicates that, in both countries, it is irregular 

or non-existent in most districts. (78, 123).    

 

7.5.2.2  Working and living conditions 

The existent literature shows that working and living conditions are important determinants of moti-

vation and retention in high and low income countries (20, 46, 134, 135). In our studies these issues 

were not further addressed as the majority of districts the houses for técnicos de cirurgia have been 

assessed beforehand (this is a prerequisite to deploy técnicos de cirurgia at district hospitals). 

In response to the main problems within remote areas in Mozambique, a decentralization programme 

is in progress for faster development with empowerment of local authorities and communities.  This 

is expected to generate better accommodations for staff, more electricity, better roads and improve-

ment of health and educational facilities (136).  The impact of this program is not yet assessed or eva-

luated. 

In Tanzania the health sector reform strategy, which aims were to influence changes in the health sys-

tem to improve health status for all citizens, has its focus on district decentralization, improvement of 

health system, health management, financing and human resource development.  (137,138).  An 

evaluation reveals that the impact was not satisfactory  (139). 

 

7.5.2.3  Staff satisfaction 

Staff satisfaction largely influences motivation, which affects the performance of health workers as 

well as acting to stimulate their retention (140). It is documented that training, study leave, opportu-

nity to work in a team, support from a supervisor, provision of housing and transport increase staff 

satisfaction and consequently motivation.(140-142).   
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Both in Mozambique and Tanzania, a widespread opinion among health workers is that the situation 

is bad, as the salary is not adequate to the cost of living. Also, health workers in remote areas have the 

perception of being left out of additional trainings, while excessive work demands are exemplified 

with a lack of job descriptions and poor staff welfare. The administrative management is considered 

weak, most of the time excluding the health workers (78, 123, 138).    

 

7.6.  RETENTION       

According to the literature retention of HRH, particularly in rural areas, it is a major and complex 

problem in most low-income countries (20, 43, 143, 144), and there is no single solution. Apart from 

the salary - pointed out as the main reason for dissatisfaction - socio-economic status, lack of hous-

ing, work conditions, work environment, desire for further training are factors that are decisive 

whether to leave or stay in a remote area. 

Our results show that 88% of técnicos de cirurgia remained in rural areas seven years after graduation 

while none of the doctors stayed there after that period (Paper III).  Another study indicates that re-

tention may be related to the recruitment system. If  candidates are selected from each region of the 

country, mainly from rural areas and are integrated in scholarship schemes at provincial level with 

commitment to return after having finished the training, distribution of cadres and their retention may 

be improved (Pereira et al, unpublished).  

In Tanzania retention is also a major issue (78, 138), with migratory flows from rural to urban areas 

and from the public to the private sector. Most of the skilled health workforce, particularly medical 

doctors and specialists, are concentrated in urban areas where only 20% of the population lives. 

Already in 1982, Tanzania started a decentralization reform that was designed to empower local 

authorities in the process of recruitment of health workers. Decentralized recruitment was supposed 

to be effective in improving the retention, as the responsibility of hiring was transferred to the local 

governments. The assessment of the potential impact of this decentralization programme is underway, 

but the first findings reveal that the decentralization was more effective for retention of the lower 

cadre health workers in the districts (145-148).        
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7.7.  COST - EFFECTIVENESS ASSESSMENT OF TRAINING NPC/GP/SPECIALIST 

Few studies have addressed the issue of cost-effectiveness of training NPCs/GPs/Specialists (126). In 

Burkina Faso, NPCs are trained for two years in surgery (attachés de santé) and general practitioners 

receive six months of training to perform emergency surgery in rural areas. They are cost effective 

compared to specialists. In Mozambique we did not address the cost effectiveness of general practi-

tioners, since this cadre does not receive additional years of training in surgery. Such a scheme would 

increase the training of general practitioners to nine years which was deemed not advisable by the 

MoH. In Mozambique most doctors, after initial rural assignments for a few years, move to urban ar-

eas for administrative commitments or to start their specialization at teaching hospitals (Paper II). In 

Tanzania we did not address this issue but the literature reviewed shows that training AMOs are 

cheaper than training doctors (78) .  

 

7.8.  THE ENABLING ENVIRONMENT 

Both in Mozambique and in Tanzania, over several decades, there has been a strong commitment 

from the government in addressing the crisis in HRH. Solving the problem of numbers of health pro-

fessionals is, however, not a panacea for improving access to health care. Other problems have to be 

addressed simultaneously in order to improve the function of the health system. For well trained 

health workers in sufficient numbers to perform optimally, an enabling environment is required. This 

environment is needed both centrally (MoH) and in the periphery (province and district levels) 

In Mozambique an ”Instituto Superior de Ciências de Saúde” (Higher Institute of Health Sciences) 

was created in order to, among other things, clarify the career path for técnicos de cirurgia (MoH 

2004 Report). Further, the initiation of the national programme of human resources is a positive step 

in counteracting the human resources crisis. (123). 

Due to overwork of técnicos de cirurgia in Mozambique, a training of major obstetric surgery has re-

cently been initiated among midwives (“Enfermeiras de Saùde Materna”) with licentiate degree to 

strengthen the teamwork at district hospitals (149). This new training comprises of three and half 

years of theoretical and practical training (plus six months of internship in a regional or district hospi-

tal).  The training is based in nursing but has an emphasis on diagnostic and treatment skills, practice 

of major emergency obstetric surgery and the concept of teamwork.  In this way, it is expected that 



73 

 

more effective teamwork and consequently improvement of the quality of work can be achieved as 

técnicos de cirurgia will be more alleviated of obstetrics and gynaecology emergency surgery. It is 

the latter that predominantly constitutes their work burden.  

In Mozambique there is a clear vision that the health system needs strengthening. The government 

plan for five years (2005-2009) focused on capacity building including rehabilitation of infrastruc-

tures and theatres in the whole health system, timely supply and deployment of human resources in 

general and in peripheral areas in particular, development of norms, guidelines about obstetric emer-

gency care and essential care to newborn, implementation of formative system of supervision, and 

strengthening of capacity of communication with radios and transports (86). 

The human resource plan approved by the Ministry of Health for implementation (123) contemplates 

four main strategic actions: firstly, the organization of services and functioning system of rules; sec-

ondly, capacity management at different levels; thirdly, distribution and retention of human resources 

for health and, fourthly, the capacity of institutions of training and continuous education. 

In Tanzania the enabling environment has been given increasing attention.  The Tanzanian govern-

ment recognizes the importance of improving health care and expanding the supply of human re-

sources. It has committed itself to address the shortage of human resources for health, particularly 

skilled workforce for health. Tanzania has good relationships with other governments, donors, and 

agencies who could be potential partners in these approaches (78).   

 

7.9.  CONCLUSIONS   

- Human resources constitute a major health system problem in Mozambique and Tanzania. “Brain 

drain” and uneven distribution of HRH and weak production of HRH are the main causes of this cri-

sis.  

- The evidence demonstrates that the professional performance of NPCs in emergency obstetric care 

is acceptable in both countries. NPCs perform approximately 90% of major emergency obstetric sur-

gery in rural areas where most of the population live in both countries. 

- A comparison of the quality of work of medical doctors and that of técnicos de cirurgia/AMOs, 

demonstrates that, there are no clinically significant differences regarding outcomes in major obstetric 
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surgery. In Mozambique they were rated positively by other staff among doctors (GPs and special-

ists), nurses and midwives. 

 - NPCs in Mozambique have a high retention rate in rural areas.  

- NPCs are cost-effective in Mozambique. Training and deployment of TCs are three times more 

cost-effective than training and deployment of medical doctors.   

- Motivation is a major problem in Mozambique. It is associated with insufficient salary, low staff 

satisfaction, poor working conditions, non-existent job descriptions, unsatisfactory organization and 

management services, heavy workload, lack of supervision, absence of career opportunities, degrada-

tion of infrastructure not allowing application of bio-safety norms, and lack of supplies. 

- Task-shifting and task-sharing are feasible strategies available and should be seriously considered to 

address the human resource crisis in these two countries. 

- Accuracy in decision-making in obstetric cases by different professional categories deserve a more a 

specific approach.  
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