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Abstract

Background: The shortage of a skilled health workforce is a global crisis. International efforts to combat the crisis
have shown few benefits; therefore, more country-specific efforts are required. Tanzania adopted health sector
reforms in the 1990s to ensure, among other things, availability of an adequate skilled health workforce. Little is
documented on how the post-reform training and deployment of medical doctors (MDs) have contributed to
resolving Tanzania’s shortage of doctors. The study aims to assess achievements in training and deployment of MDs
in Tanzania about 20 years since the 1990s health sector reforms.

Methods: We developed a human resource for health (HRH) conceptual model to study achievements in the
training and deployment of MDs by using the concepts of supply and demand. We analysed secondary data to
document the number of MDs trained in Tanzania and abroad, and the number of MDs recommended for the
health sector from 1992 to 2011. A cross-sectional survey conducted in all regions of the country established the
number of MDs available by 2011.

Results: By 1992, Tanzania had 1265 MDs working in the country. From 1992 to 2010, 2622 MDs graduated both
locally and abroad. This translates into 3887 MDs by 2011. Tanzania needs between 3326 and 5535 MDs. Our survey
captured 1299 MDs working throughout the country. This number is less than 40% of all MDs trained in and
needed for Tanzania by 2011. Maldistribution favouring big cities was evident; the eastern zone with less than 30%
of the population hosts more than 50% of all MDs. No information was available on the more than 60% of MDs
uncaptured by our survey.

Conclusions: Two decades after the reforms, the number of MDs trained in Tanzania has increased sevenfold per year.
Yet, the number and geographical distribution of MDs practicing in the country has remained the same as before the
reforms. HRH planning should consider the three stages of health workforce development conceptualized under the
demand and supply model. Auditing and improvement of the HRH database is highly recommended in dealing with
Tanzania’s MD crisis.
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Background
Human resources for health crisis in a global perspective
Human resources for health (HRH) is defined as all
people engaged in actions the primary intent of which is
to enhance health [1]. This includes clinicians and non-
clinicians such as health managers, ambulance drivers,
record officers and all those involved in different pro-
jects that ensure the well-being of the people. By 2006,
the world suffered a shortage of 4.25 million medical
doctors (MDs), midwives, nurses and support workers
[2]. The United States and Canada, which have a burden
of diseases of 13%, hosts 37% of the global health work-
force, while Africa, which hosts 24% of the global bur-
den of diseases, is home to 3% only of the global health
workforce [2]. Out of the 57 countries with critical
shortage of HRH in the world, 36 are from sub-Saharan
Africa. Shortage of HRH in sub-Saharan Africa is attrib-
uted to brain drain to high-income countries, low output
from training institutions, increased disease burden and
rapid population growth [3, 4]. Africa needs about half
of the 4.25 million health workers required globally [2].
The rural population suffers more as within these coun-
tries migration from rural to urban areas is high among
the skilled workforce [5–7].
Global efforts in redressing the HRH situation have

taken place in different forms. These efforts include sup-
porting low- and middle-income countries in training of
HRH by high-income countries, the sending of health
workers during emergencies or disastrous situations and
the introduction by the World Health Organization
(WHO) in 2010 of WHO Global Code of Practice on the
International Recruitment of Health Personnel [8–12]. Al-
though global efforts have been made to solve the HRH
crisis, the fruits produced so far are not enough; this
therefore calls for more in-country-specific measures [13].

Tanzania in focus
Human resource for health situation and monitoring
Tanzania is among the 36 countries in sub-Saharan
Africa with a critical shortage of HRH [2]. The country
suffers an average shortage of 56% of skilled workforce,
and the situation is worse in the private sector [14].
Tanzania not only suffers a shortage but also a maldis-
tribution of the few HRH available in the country, as
for other parts of the world, rural areas suffer more
[7, 15–17]. Although 75% of the population of this
east African country resides in rural areas, it is served
by 55% of the nurses and 31% of the doctors available
[14]. The shortage of HRH in Tanzania is believed to
be a result of multiple factors including low output of
highly trained cadres from the training institutions
post-independence, failure to absorb all trained HRH
in the country in the last two decades, brain drain and
the increased disease burden [4, 15, 17]. Among the

contributors of international brain drain is the failure
to absorb the graduating HRH [18].
The availability of accurate data on the number of

health workers is crucial in planning. The first informa-
tion system, the Health Management Information
System (HMIS), was introduced to the health sector in
1994–1997 [19]. This system captured all information
regarding the health sector and not only on HRH. The
Ministry of Health had no HRH-specific information
system and therefore struggled to capture HRH informa-
tion from other systems operated by other ministries
[19]). This system of collecting information from other
ministries was less effective, and forecasting and plan-
ning of HRH demand became difficult [20]. Starting in
2006, the government made efforts to establish a robust
Human Resources for Health Information System
(HRHIS) [15]. This system has two major components:
the information system that collects all the information
from districts, regions, consultants and referral hospitals,
and the Training Institution Information System (TIIS)
that collects information from all of the training institu-
tions. The information system captures information
from both the public and the private sector [19].

Health sector reforms
In the 1990s, Tanzania adopted health sector reforms
(HSRs) that were part of the major economic and social
reforms started in the mid-1980s in most developing
countries. HSR is a sustained process of fundamental
changes in national policies and institutional arrange-
ments led by the government. They are designed to im-
prove the functioning and performance of the health
sector and ultimately the health status of the population.
The major aims of the reforms were to bring healthcare
services closer to the people and make the health system
responsive [21–23].
The HSRs re-introduced the decentralization adminis-

tration system and the private sector into the health sec-
tor with an emphasis on public-private partnership
(PPP) [24]. Decentralization in this case refers to the
transfer of power from the central government to local
authorities [25]. The goal of decentralization was to
bring health services closer to the people. The district
therefore was made as a focal point for health
programme planning and implementation [26]. Under
the decentralized system, the districts were given a
mandate to plan and implement health programmes,
hire and fire the health workforce among other things
[26]. This aimed to ensure that there was an even distri-
bution of a skilled health workforce across the country.
With this new administrative structure, the demand for
MDs inevitably became high. MDs were needed in the
districts to lead planning and implementation of all
health programmes [26].
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The PPP is a collaboration between public and private
sector organizations to pool resources [financial, human,
technical and information] from public and private
sources to achieve a commonly agreed-upon social goal
[27]. Re-enactment of the private sector into health ser-
vices was made possible following an amendment of the
private hospital regulation act of 1977 which banned the
commercialization of health services in Tanzania [28].
The major aim of the PPP was to ensure concerted ef-
forts and contribution of the private sector in making
the health system more responsive to rising healthcare
demands [26, 29].

Training of medical doctors
After the reforms, the demand for MDs increased and
the private sector was inevitably needed to support the
training of adequate number of MDs. The capacity of
the Muhimbili University of Health and Allied Sciences,
the only public medical training institution by then, was
too low to match the rising demands. Muhimbili
University (by the then a Faculty of Medicine) was ad-
mitting a maximum of only 50 medical students annu-
ally for more than 20 years since the 1970s regardless of
the growing population [30]. Following the open up to a
private sector, accreditation was then open to private
training institutions through the Ministry of Education.
From the late 1990s to 2010, four accredited private in-
stitutions which had produced at least two classes of
MDs were in place [4]. There also were efforts to expand
and increase enrolment in Muhimbili starting in the late
1990s [30]. The number of students enrolled in this pub-
lic medical institution rose from fewer than 50 students
in the 1990s to more than 200 students per year by 2010
[4, 31]. Together with in-country efforts to train MDs,
the government also sent students abroad for medical
training [4].

Deployment of medical doctors
Before the HSRs in the 1990s, the deployment of MDs,
as for all other public servants in the public sector, was
centralized [26]. Under this centralized system, the
Ministry of Health directly posted all MDs who gradu-
ated for internship and then working stations [18].
At the early years of HSRs, the deployment system

was decentralized [26]. Under the decentralized system,
the districts identified their needs, searched for MDs for
filling the vacancies either by advertising or by head-
hunting and informed the central government, which fi-
nalized their recruitment to the districts. Despite the fact
that the law required the districts to have full mandate
on the deployment of MDs, central government interfer-
ence continued to exist; (i) the Ministry of Finance ap-
proved district budgets and set guidelines for spending
even locally collected revenue; (ii) the Civil Service

Department had a central role in approving employment
permits to all skilled health workers and, in collabor-
ation with the Public Service Commission, in confirming
health workers’ employment and managing their promo-
tion, and (iii) all transfers of health workers from one
district to another were managed by the ministry re-
sponsible for regional administration and local govern-
ment authority (now under the President’s office) [16].
This system was not only bureaucratic but also very ex-
pensive and made it difficult for poor resource districts
to get MDs. Unlike the primary objective of ensuring an
even distribution of MDs, the decentralized system re-
sulted in severe uneven distribution of MDs in the coun-
try favouring urban districts [7, 15].
In 2006, the deployment system changed to a combin-

ation of a centralized and decentralized system, called a
partial centralized system. In this system, the districts
identified vacancies and the Ministry of Health and
Social Welfare (MoHSW) filled vacancies in collabor-
ation with the Ministry of Finance and Economic
Affairs (MoFEA), the Prime Minister’s Office Regional
Administration and Local Government (PMORALG)
and the President’s Office Public Service Management
(POPSM) [15]. The aim of this new system, as for the
previous one, was to ensure an even distribution of
health workers including MDs and to mitigate the
challenges faced by the decentralized system [32].

Deployment in the private sector
The private sector in Tanzania is comprised of three
main players: Private for Profit (PfP) service providers,
Non-Governmental Organizations (NGOs) and Faith-
Based Organizations (FBOs) [12, 33]. The private sector
has shown considerable growth since the health sector
reforms. By 2012, the private sector owned 129 hospi-
tals, which was about 54% of all hospitals present in the
country. However, out of the 6663 health facilities from
the dispensary to hospital level present in the country,
the private sector owned only 1731, which is equivalent
to 26% [34].The FBO facilities are under the Christian
Social Services Commission (CSSC) and the Baraza Kuu
la Waislamu Tanzania (National Council of Muslims in
Tanzania-BAKWAKA). Out of the 1731 health facilities
in the private sector, 1062 (61%) were owned by the
CSSC [35]. Out of these health facilities, 101 were hospi-
tals (two referral hospitals, two specialized hospitals, 37
Designated District Hospitals and 59 Voluntary Agency
Hospitals), which forms 78% of all hospitals owned by
the private sector. The other health facilities owned by
CSSC include 101 health centres, 697 dispensaries and
67 health training institutions [35]. Although grossly the
private sector owned only 26% of all health facilities, it is
clear that it has made a significant contribution in the
building of hospitals (54%) which consumes more
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resources than the lower-level facilities. These hospitals
need a significant number of MDs to provide both clin-
ical and management services hence creating more em-
ployment opportunities to MDs and other skilled HRH.
The CSSC is well linked to the government due to

long-term collaboration where in many places there is a
joint venture in service provision, where the CSSC owns
facilities and management while the government second
employees [35, 36]. The PfP service providers are not
well linked to the government. Although the Association
of Private Health Facilities in Tanzania (APHFTA) coor-
dinates with such providers, the law does not bind the
PfP services providers to surrender their information to
APHFTA. The deployment system in the private sector,
excluding those within the CSSC, is not well coordinated
in Tanzania as each facility, organization or institution
has its own deployment system.

Linking the reforms to shortage of medical doctors
Despite the changes introduced after the HSRs, the doc-
umented number of MDs in the country has remained
critically low [37]. By 2012, the HRH situation in
Tanzania had worsened; the country had a total of 0.3
MDs, nurses and midwives per 1000 people [17]. The
recommended critical threshold is 2.28 MDs, nurses and
midwives for 1000 people [3].
Training of one MD in Tanzania is estimated to cost

27,500 USD [38]. That is, for every 100 unemployed
MDs, a minimum of 2.75 million USD is lost; this is
equivalent to approximately 5.8 billion Tanzanian shil-
lings. This cost is too high if the country does not deploy
the graduating MDs especially as even the public health-
training institutions are chronically underfunded [8].
Regardless of the observed increase in the number of
MD graduates from training institutions, the shortage
and maldistribution of MDs in the country is still
high. The number of MDs documented to be in the
country is almost the same as the number documented
in the late 1980s before the HSRs [39]. Maldistribution
is still rampant, favouring urban localities [33] with
69% of all MDs in urban areas. The total population
of Tanzania is estimated at 45 million with 75% resid-
ing in rural areas [40].
In this study, we aim to assess the achievements in the

training and deployment of medical doctors in Tanzania
for a period of about 20 years after the HSRs of the
1990s. The choice to focus on MDs is because the cost
of training of MDs is high and is largely sponsored by
the Tanzanian government through grants.

Methods
Study setting
This study was carried out in mainland Tanzania, which
is subdivided into seven geographical zones for 25

regions (21 at the time of the survey). The survey in-
cluded 20 out of the 21 regions (logistical issues pre-
vented us from reaching Manyara), 10 major health
NGOs, five major health-training institutions (one public
and four private) and the MoHSW (Table 2). The na-
tional hospital is found in the eastern zone (Dar es
Salaam), and the zonal referral hospitals are located in
northern, southern and lake zones. Bugando Medical
Centre (referral for lake zone) is in Mwanza City, Mbeya
referral hospital (referral for southern highlands) is in
Mbeya City and Kilimanjaro Christian Medical Centre
(referral for northern zone) is in Moshi town. Dar es
Salaam, Mbeya, Mwanza, Tanga and Arusha are the five
major cities in Tanzania. The western and southern
zones are considered more rural compared to the other
zones. The zones and regions are summarized in
Table 1.

Study design
We used a case study design to allow an in-depth assess-
ment of the achievements in the training and deploy-
ment of medical doctors in Tanzania after the 1990s
health sector reforms [41].

Conceptual model for assessing achievement in the
training and deployment of medical doctors in Tanzania
We developed a human resource for health conceptual
model (Fig. 1) based on concepts from the health work-
force development stages proposed by the World Health
Organization [42] and other relevant sources [37, 43,
44]. In this conceptual model, we considered how the
Ministry of Health developed recommended staffing
levels and the ideal planning of MDs training and de-
ployment. The number of MDs recommended in
Tanzania as documented in staffing levels was based on
needs assessment conducted by a team of stakeholders
led by the Ministry of Health and Social Welfare. The
team considered the healthcare needs of the population,
number and needs of health facilities available, and the

Table 1 Zonal division in Tanzania

Zone Regions

Central zone Dodoma and Singida

Eastern zone Coast, Dar es Salaam and Morogoro

Lake zone Kagera, Mara, Mwanza, Shinyanga, Simiyua

and Geitaa

Northern zone Arusha, Kilimanjaro, Manyara and Tanga

Southern zone Lindi and Mtwara

Southern highlands Iringa, Mbeya, Ruvuma and Njombea

Western zone Katavia, Kigoma, Rukwa and Tabora
aThese regions are new but during the survey were part of the existing
21 regions.
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needs of organizations, institutions and agencies dealing
with health [45].
We conceptualized the planning of MDs by consider-

ing the needs and supply. The needs were established by
considering all possible areas where MDs are recom-
mended to work. The supply side was determined by
looking at the terrains of ensuring availability of MDs
using WHO’s three stages of health workforce develop-
ment. The gap between the recommended and available
MDs in the heath sector was obtained by taking the dif-
ference between the two.

Data collection and data analysis
Number of medical doctors recommended
We conducted secondary analysis of health workers’
staffing levels to document the number of medical doc-
tors recommended in Tanzania. We used the 2014 rec-
ommended staffing level because the previous staffing
level was revised in 1999, more than 10 years before we
conducted this study.
In Tanzania, the lowest facility where an MD is recom-

mended to work is a health centre. We identified the
number of MDs recommended at health centres, district
hospitals, regional hospitals, regional referral hospitals
and consultant hospitals. The consultant hospitals in-
clude zonal referral hospitals, specialized hospitals and
the national hospital. We also identified the number of
MDs required for Ministry of Health and Social Welfare
agencies and allied health training institutions. We la-
belled the health centres as level 1 health facilities, dis-
trict hospitals as level 2 health facilities, regional

hospitals as level 3 health facilities and referral and con-
sultant hospitals as level 4 health facilities.
A review of the 2012 health sector performance profile

report [37] identified the number of health facilities in each
level, as well as the number of allied training institutions
and MoHSW agencies. The number of these facilities,
training institutions and MoHSW agencies was summa-
rized against the number of MDs required at each level in
a frequency distribution table. The total number of MDs
recommended in Tanzania was obtained as follows:
TR = ∑4

i=1 HfNf + ∑ MaNa + ∑AiNi

where
TR = total number of MDs recommended in Tanzania
Hf = number of health facilities at each level, from level

1 to level 4
Nf = number of MDs recommended at each level of

health facilities
Ma = number of MoHSW agencies
Na = number of MDs recommended at each MoHSW

agency
Ai = number of allied health training institutions
Ni = number of MDs recommended at each allied

health training institution

Medical doctors graduated in Tanzania and abroad after
health sector reforms
We reviewed graduation books from the five health
training institutions available in Tanzania to document
number of MDs graduated from 1992 to 2010. The in-
volved institutions were those that had produced at least
one class of MD graduates by the year 2010. These

Fig. 1 Human resource for health conceptual model for assessing the achievement in training and deployment of medical doctors in Tanzania.
Source: Developed based on concepts from the health workforce development stages by WHO [42] and forecasting models for Human
Resources in Health Care by Linda O’Brien Pallas [44]
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institutions were the Muhimbili University of Health and
Allied Sciences, MUHAS (Public), Kilimanjaro Christian
Medical University College, KCMU-College (FBO), Inter-
national Medical Technology University, IMTU (PfP), Hu-
bert Kairuki Memorial University, HKMU (PfP) and
Catholic University of Health and Allied Sciences,
CUHAS (FBO).
We reviewed documents from Medical Council of

Tanganyika (MCT) to obtain the number of MDs trained
or came from abroad and registered with MCT from
1992 to 2010 (Table 2).th=tlb=
We fed all MDs graduated from 1992 to 2010 into SPSS

statistics software by year and institutions of graduation.
A frequency distribution table was generated, indicating
the number of graduates per year per institution. From
the proposal for Health Sector Reforms report released by
MoHSW in 1994, Tanzania had 1265 MDs in 1991–1992,
before health sector reforms. We used this number as our
base line. A review of the 2008–2013 HRH strategic plan
identified an attrition rate of less than 3% [15].

TA ¼ T t þ Bð Þ � 100−Að Þ%½ �

where
TA = total number of MDs trained by 2010 (before and

after 1992)
Tt = total number of MDs trained from 1992 to 2010
A = attrition rate of HRH in the health sector in

Tanzania
B = baseline number of MDs before health sector re-

forms (before 1992)

Number of medical doctors available
We conducted a cross-sectional survey on human re-
sources for health from August 2011 to September 2012
to document the number of HRH available in the coun-
try by July 2011. The aim of the survey was to locate the
available HRH in six selected cadres in the country. The
six cadres were specialist doctors (clinical and public
health), medical doctors (MDs), pharmacists (B. Pharm),
dental surgeons (DDS), assistant medical officers
(AMOs) and assistant dental officers (ADOs). The sur-
vey collected information on who was at that particular
district/institution/organization, when he or she has
joined that place, where he or she was before coming to
that place, place of graduation and year of graduation.
The information was collected by contacting regional
medical officers, district medical officers, regional health
secretaries, district health secretaries, heads of NGOS,
and heads of institutions, agencies and associations
(Tables 1 and 2). We gathered information through
phone calls, emails and physical visits. The e-mails con-
tained a brief description of the purpose of the survey,
the template for completing the information and a letter
of permission to conduct the survey from MoHSW.
We analysed survey data with the aid of SPSS statis-

tical software. We then generated frequency tables by
categories of districts, regions, consultant hospitals,
NGOs, private health facilities and training institutions.
The tables were then combined into one frequency table
summarizing all the MDs available in Tanzania. In this
study MD was defined as any person who had a mini-
mum of degree of Doctor of Medicine (MD, MbChb,
MBBS and any other meant to practice medicine) and
up to specialization level be it clinical, basic science or
public health. We grouped the number of MDs available
into zones based on the seven geographical zones in
Tanzania.
From the population and housing census, we com-

puted the total population of each zone. From the num-
ber of MDs and population available in each zone, we
calculated the number of MDs per 1000 population as
follows:

MDs : 1000 population ¼ Total number of MDs
Total population

� 1000

We tabulated the number of MDs in each zone, per-
centage of MDs available in each zone, MDs per 1000
people and the total population in each zone.

Recommended, trained and available gap
To document the differences between the actual number
of recommended and trained MDs, we subtracted the
minimum number of MDs recommended from the cu-
mulative number of MDs trained. We then documented

Table 2 Data source

Training institutions Non-governmental
organizations

Catholic University of Health and Allied
Sciences, Graduation books; 2008–2010

Benjamin Mkapa HIV/AIDS
Foundation

Hubert Kairuki Memorial University,
Graduation books; 2003–2010

Pathfinder

International Medical Technology
University, Graduation books; 2001–2010
Kilimanjaro Christian Medical University
College, Graduation books; 2003–2010

JHPIEGO

Muhimbili University of Health and Allied
Sciences, Graduation books; 1992–2010

Strategies Insurance

Associations AAR Insurance

Association of Private Health Facilities
in Tanzania

Afya Sure

Christian Social Services Commission Pharmaccess

MoHSW AMREF

National Health Insurance Fund Plan International

Tanzania Commission for AIDS Family Health International

Ifakara Health Institute
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the gap between the number of MDs available and the
number trained by subtracting the number available
from the cumulative number trained. We plotted the cu-
mulative number of MDs trained in the country after
the health sector reforms to include our baseline MDs
with the total number of MDs available in different years
and with the actual number of MDs recommended in
Tanzania in different years.

Results
Number of medical doctors recommended
By 2011, Tanzania had 464 health centres, 145 district/
designated district/district-level hospitals, 34 regional
hospitals or regional-equivalent hospitals, nine referral
hospitals and one national hospital. The MoHSW had
several units that also require MDs. The number of
MDs required to work in all health facilities available in
Tanzania by 2011 is summarized in Table 3 below. We
did not obtain the number of MDs recommended to
work as programme officers in NGOs, which do not
own health facilities, and for those to work as university
faculty. Table 3 summarizes the number of MDs recom-
mended in Tanzania.
The total number of MDs recommended to work in

Tanzania’s health sector ranges from a minimum of 3326
up to 5535 (Table 3). This is equivalent to a ratio of
0.08–0.13 doctors per 1000 population. This ratio is
calculated basing on a total population of 43,625,354
[40]. The minimum threshold recommended by the
staffing level in Tanzania corresponds to the minimum
threshold recommended by WHO (0.1 doctors per 1000
people) [46].

Training of medical doctors in Tanzania 1992–2010
From 1992 to 2000, only one institution had a train-
ing degree programme for doctors of medicine in
Tanzania—the Muhimbili University College of Health
Sciences (currently the Muhimbili University of Health
and Allied Sciences). The public sector owned this institu-
tion. In total, 283 MDs graduated from 1992 to 2000,

during which time 91 MDs graduated from schools
abroad and registered with the Medical Council of
Tanganyika. Therefore, 374 MDs graduated from 1992 to
2000.
From 2001 to 2010, 2248 MDs graduated both locally

and abroad (Table 4). Of the 2022 locally trained MDs,
about 64% were trained by the public university.
From 1992 to 2010, 2622 MDs graduated in local uni-

versities and abroad, with 67% of the locally trained
MDs graduating from the public university. Including
our baseline number of 1265 MDs, by 2010 there were
3887 MDs trained in Tanzania and abroad. Taking into
account a 3% attrition rate, the total number of MDs
supposed to be available in Tanzania by 2011 was 3770.
The increase from training is more than double the
number of MDs available in the country before the
HSRs.

Deployment of medical doctors in Tanzania
In total, 1299 MDs were working in district, regional
and consultant hospitals (both public and private) and in
selected NGOs. Our survey covered largely the public
sector, FBOs and large NGOs (Table 5).

Geographical distribution of medical doctors
The distribution of MDs in Tanzania is not even; neither
the zones nor the national average match the WHO rec-
ommended threshold of 0.1 doctors per 1000 people
(Table 6). The eastern and northern zones, which have
about 30% of the population, host about 50% of the total
MDs available in this country. Within regions, we found
a wide variation of the MDs available, with a large num-
ber concentrating in urban districts. Nineteen of the 117
districts in 12 out of the 20 regions surveyed had no sin-
gle MD serving the public sector. Within the zones, ma-
jority of the MDs were in big cities and district towns.
In the eastern zone, 85% of the MDs were in Dar es
Salaam. In the southern highlands, 60% of all MDs were
in Mbeya, and in Lake zone 62% of all MDs were in
Mwanza.

Table 3 Number of MDs recommended in staffing levels

Type/Level of facility Number of health
facilities

Number of MDs recommended per facility Total number of MDs
recommended

Health centres (level 1) 464 1 464

District hospitals/designated hospitals (level 2) 145 8–23 1160–3335

Regional hospitals and other RRH (level 3) 34 29–30 986–1020

Referral/specialized hospitals/national hospital (level 4) 10 Varies depending on catchment 607

MoHSW agencies N/A Varies depending on responsibilities 81

Allied health training institutions (that require MDs) 8 Varies depending on size of institution 28

Total 3326–5535

Source: United Republic of Tanzania, MoHSW, staffing levels for MoHSW departments, health service facilities, health training institutions and agencies 2014–2018
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Trends of the recommended, graduated and available
number of medical doctors
The number of MDs available by 2012 was about 34%
(1299/3770) of all MD graduates in the country by 2010
(Fig. 2). From 1999 to 2012, recommended staffing levels
were not revised, making the recommended number of
MDs to stand at 897 in all those years. There were 822
MDs in 2002, 1346 MDs in 2006 and 1315 MDs in 2012
working in Tanzania (country profile reports). The num-
ber of recommended MDs changed to a minimum of
3326 and up to 5535 after revision of the staffing levels
in 2012. Our baseline number is 1265 MDs documented
in the proposal for Health Sector Reforms report re-
leased by MoHSW in 1994. From 1992 to 2010, 2622
MDs graduated both internally and abroad. Considering
the baseline number before health sector reforms and
the 3% attrition rate, the number of MDs trained by
2010 and who were supposed to be available in Tanzania
is 3770.

Discussion
The question of critical shortage and maldistribution of
HRH is not unique to Tanzania rather it is a global issue.
World Health Organization recommends consideration

of HRH in three critical stages: entry (training and place-
ment), availability (deployment and motivation) and exit
(retention and succession plan) [42]. Among the chal-
lenges facing health systems in low- and middle-income
countries is the weak HRH planning capacity [47].
Among the challenges which face the HRH planning in
Tanzania for many years has been the poor coordination
among trainers and employers [15]. This partly con-
tributes to the difficulties in projecting the actual
number of HRH to train and deploy. Failure to de-
ploy and retain the trained MDs fuels the brain drain
and brain waste [18].
In this study, we aimed to assess the achievements

in the training and deployment of medical doctors in
Tanzania for a period of about 20 years after the
HSRs of the 1990s. The documented number of avail-
able MDs from our survey and from other official
documents of the Ministry of Health and Social
Welfare (MoHSW) is far less compared to the num-
ber of MDs trained. From this study, we found that
the number of MDs available was 34% of all MD
graduates in the country. The findings from the sur-
vey are congruent to the number of MDs docu-
mented by MoHSW as of 2012 [37, 48].

Table 4 Medical doctors graduated from 2001 to 2010 in Tanzania

Name of
institution

Number of MD graduates per year Total

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

MUHAS 56 61 105 103 122 134 175 201 173 155 1 285

IMTU – 15 11 11 11 27 24 24 39 71 233

KCMU 04 12 – – 39 34 27 – 26 76 218

HKMU – – 04 12 20 08 26 42 50 70 232

CUHAS – – – – – – – 09 24 21 54

Abroad 38 45 16 14 18 15 13 34 18 15 226

Total 60 88 120 126 192 203 252 276 312 393 2 248

Source: graduation books from training institutions and records from the Medical Council of Tanganyika

Table 5 Number of MDs available in Tanzania as of July 2011

Place/institution type Number of
facilities

Number of MDs
available

Districts 117 309

Regional hospitals 24 123

Referral and consultant hospitals 09 340

Training institutions 15 61

MoHSW units 45 170

NGOs 10 72

FBOs From 24 regions 224

Total 1 299

Source: field survey

Table 6 Distribution of medical doctors per zone and population

Zone Number of MDs vs
population, N [%, MD:
1000 population]

Population
[2012 Census]
N [%]

Central zone 56 (4.31, 0.02) 3 454 225 (7.92)

Eastern zone 575 (44.26, 0.07) 7 681 701 (17.61)

Lake zone 159 (12.24, 0.01) 11 832 857 (27.12)

Northern zone 257 (19.78, 0.04) 6 804 733 (15.60)

Southern zone 37 (2.85, 0.02) 2 135 506 (4.90)

Southern highlands 172 (13.24, 0.03) 5 727 636 (13.13)

Western zone 43 (3.31, 0.01) 5 988 696 (13.73)

Total 1 299 (100, 0.03) 43 625 354

Source: field survey
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Training of medical doctors post the 1990s health sector
reforms
After the HSRs, the training of MDs received consider-
able attention in Tanzania. More than 2000 MDs have
been trained in 20 years compared to the number
trained before the HSRs. However, the contribution of
the private sector in training of MDs has been growing
slowly; hence, the key producer has remained the public
sector.
During the 20-year period, the private sector contrib-

uted about 33% of all MD graduates, four institutions
compared to one in the public sector made this contri-
bution. Although medical students have to pay tuition
fees in private institutions, the majority are supported
through grants from the government [4, 18]. The small
number of MDs graduated challenges the support pro-
vided by the government to private institutions versus
expansion of the public institution. With government
support, it was expected that the contribution of the pri-
vate sector to the training of MDs would have been
higher. The documented main reasons for private insti-
tutions’ small contribution to number of graduates in-
clude low admission capacity due to a lack of space, low
capacity teaching hospitals and an overwhelming short-
age of staff among the institutions [4].

Availability of medical doctors
It is undebatable that there has been improvement in
the training of MDs in the country; however, their de-
ployment has not yet shown considerable improvements.
The process of deployment of MDs in the public sector
involves a long chain of stakeholders, which make the
process bureaucratic, expensive and time consuming
[33]. The MoHSW has no full control over the recruit-
ment of MDs, it is involved in the recruitment process
after the vacancies have been approved by other author-
ities [43]. This does not only make some of the MDs to
avoid the public sector but also make it difficult to en-
sure comprehensive HRH planning. The number of
MDs to be recruited in Tanzania is not determined by

the need assessment done by the districts; it is deter-
mined by the number of vacancies approved by the
President Office Public Service Management after ap-
proval of funding to those vacancies by the Ministry of
Finance and Economic Affairs [34]. Most of the time the
number of approved vacancies has been far less com-
pared to the actual need and the number of MDs gradu-
ated [18]. Sirili [18] documented that the number of
approved vacancies for recruiting MDs from 2006 to
2010 was less by 40% of the number of MDs who fin-
ished their internship in that period. The evaluation re-
port by MoHSW in 2014 [34] pointed out that the
number of MDs posted to the districts and regions by
the MoHSW most of the time is far less than what is re-
quested and sometimes other cadres are posted in places
of MDs.
The number of MDs graduating has been increasing

steadily with a steep increase from 2006 to 2010. The
number of MDs available decreased steadily from 1992
to 2002 (Fig. 1). This might partly be explained by the
retrenchment policy that accompanied the freezing of
public sector employment due to the budget ceiling
from 1993 to 2001 [15, 49]. Revision of the staffing levels
after 2010 increased the number of recommended MDs
to more than three times that of 1999. The observed
trend means that the number of MDs trained would be
sufficient to meet the number of recommended MDs in
Tanzania at any point in time since 1992 if they were all
absorbed in the health sector.
Other studies conducted in Tanzania have captured

with high precision the number of HRH in the public
sector and FBOs with less precision in the for-profit pri-
vate facilities [33]. This is also true for our survey which
mainly used the regional and district medical officers to
capture information on the number of MDs available in
their districts.

Geographical distribution of the available medical doctors
From our survey, majority of the MDs were in big cities
and town parts of the districts. Out of the 20 regions

Fig. 2 Trends of medical doctors in Tanzania
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surveyed, five regions that host less than 25% of the
country’s population contained above 50% of all MDs in
the country. The distribution of the available MDs in
Tanzania depicts the first form of brain drain—brain
drain within the country.
Our findings are in line with what was documented by

other studies conducted in Tanzania from 2006 to 2012
[7, 15–17]. Many factors contribute to the rural-urban
dynamic including underequipped facilities in rural dis-
tricts, poor working conditions, lack of housing, interfer-
ence from political leaders, poor social services, need for
good schools for children and lack of places for earning
extra income [17, 50]. One of the aims of the health sec-
tor reforms was to ensure that the health system became
responsive by putting the skilled workforce closer to the
people [51]. Our findings send a message that resolving
the maldistribution of HRH in Tanzania calls for joint
efforts from all development partners.
International brain drain is not a common terminology

in Tanzania; it is believed that many MDs work in
Tanzania and those who are not absorbed by the public
sector are in the private sector. It is assumed that most
medical students received government grants and signed
a bond agreement to work and stay in Tanzania for
5 years after graduation [52]. Contrary to this assump-
tion, however, an international brain drain of MDs is
probably among major contributors of the shortage of
MDs in Tanzania [13]. In 2012, Sikika reported that 26%
of MDs who were born in Tanzania were working
abroad [53].

Methodological consideration
The staffing level did not document the number recom-
mended to work as university faculty and those required
to work as programme officers in the NGOs, which do
not own health facilities. Therefore, the minimum num-
ber of MDs recommended might be higher than the
documented. Our survey data are limited also in con-
cluding that this is the actual number of MDs available
in the country. This is because we used the public sector
in regions and districts to capture information on avail-
able MDs in both the public and private sectors. Our
survey was also limited to large NGOs and institutions
in the country excluding smaller ones.
However, from the information of MDs available in

big cities showed that the majority of the for-profit
private hospitals used many part-timers who were
employees in public hospitals. Therefore, the number
of MDs available in private hospitals that is not cap-
tured by our survey is far less compared to the num-
ber of MDs yet to be traced. Studies conducted in
Tanzania on tracing graduates in private employment
often faced many challenges due to regular change of
employers [49, 53, 54].

The strengths of our study is based on the use of a
conceptual model considering both the demand and
supply to guide our study, triangulation of data sources
in comparing the number of MDs available by 2011, esti-
mates of the number of MDs per 1000 people using cen-
sus data gathered just 1 year after our study and analysis
of the gap of the number of MDs recommended against
those who were trained and available at different points
in time using the staffing levels, graduation books, re-
cords and country profile reports.

Conclusions
It is undebatable that there has been a marked increase
in number of MDs trained in Tanzania since the 1990s
HSRs. These findings are consistent with what other
studies have pointed out about the HRH situation in
Tanzania. Increasing the number of MDs graduating ad-
dresses only one aspect in ensuring their availability.
Comprehensive HRH planning that considers all three

stages of entry, availability and exit is needed. Therefore,
HRH planning in Tanzania also should consider the cap-
acity to deploy and retain the MDs and other skilled
HRH. This will reduce the brain drain and brain waste
due to a failure to deploy and retain the skilled HRH. Al-
though our study did not look at the planning capacity
of HRH, the findings give a clue on the difficulty of
HRH planning in an era of many players in the health
sector. With the pressing shortage of faculty in health
training institutions, there is a need for examining the
quality of these graduates and their trainers to ensure
that the increased number of graduates does not com-
promise their quality.
From this study, we have been able to trace less than

half of all graduated MDs since the health sector reforms.
No documentation or other official data in or from the
MoHSW has been able to show the whereabouts of the
other MD graduates during this period. It is important
that a reliable and continuous capacity-built HRH audit
be carried throughout all health facilities, institutions, or-
ganizations and agencies in the country to have a clear
database that can be maintained and updated regularly.
Human resources for health planning should consider

training, placement and retention. This calls for coordin-
ation between the training institutions, professional
registration bodies and the employers. Finally, these re-
sults call for a consideration of joint planning among the
stakeholders in both the public and private sectors.
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