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A successful programme is reported from Mozambique for training middle-level health workers to perform fairly
advanced surgical procedures in remote areas where the services of consultants are virtually unobtainable. Manpower
and financial constraints obliged Mozambique to train medical assistants to perform surgical work in rural areas,
where three broad priorities were identified: pregnancy-related complications, trauma-related complications, and
emergency inflammatory conditions. Since 1984, 20 health workers have emerged from three-year courses to become
teÂ cnicos de cirurgõÂa (assistant medical officers), and it is expected that there will be 46 by 1999. The training comprises
two years of lectures and practical sessions in the Maputo Central Hospital, and a practical internship lasting a year at a
provincial hospital. Three workshops organized since 1989 suggest that the upgraded personnel are performing well.
More detailed evaluation and follow-up are in progress. Throughout 1995 a follow-up was conducted on 14 assistant
medical officers. They performed 10 258 surgical operations, some 70% of which were emergency interventions. Low
rates of complication occurred and postoperative mortality amounted to 0.4% and 0.1% in emergency and elective
interventions respectively.

Voir page 690 le reÂ sumeÂ en francËais. En la paÂ gina 691 figura un resumen en espanÄ ol.

Mozambique's protracted war, which ended rela-
tively recently, created several million internally
displaced persons and brought about the destruction
of about half the country's schools and health units.
About 70% of the population of some 17 million live
in rural areas and suffer extreme poverty. The infant
mortality rate is approximately 150 per 1000 live
births, and life expectancy at birth is around 49 years.
There are only about 400 doctors, or one per 45 000
population. The small numbers of surgeons and
obstetricians/gynaecologists practise only in the
main towns.

After 1975, when the country became inde-
pendent, it became clear that there was an unmet
need for emergency surgical care and for life-saving
skills in the field of maternal care, especially in rural
areas. The exodus of more than 85% of the country's
doctors made it necessary to reorient the training of
health staff. New careers in health care were created
in laboratory and pharmaceutical services, preventive
medicine and other fields. Candidates for basic health
staff training were required to have attained the
fourth grade in education. It was possible to proceed
to middle-level training and eventually to become a

doctor. Unfortunately, it was only possible to train
about 15 doctors a year in the years following
independence. Plans were made during the early
1980s to create teÂcnicos de cirurgõÂa (assistant medical
officers) with surgical skills. It was decided that
middle-level staff should be given the opportunity to
acquire such skills in a three-year training course.
Similar training programmes were initiated in
anaesthesiology, ophthalmology and psychiatry, and
in laboratory, X-ray and pharmaceutical services. The
teÂcnicos de cirurgõÂa were required to tackle surgical
emergencies at district hospital level. Each district
hospital covers between 50 000 and 200 000 people,
and should have about 100 beds for medical, surgical,
obstetric/gynaecological and paediatric services,
including laboratory and X-ray services.

Training

Training programmes were started in 1984, 1987,
1994 and 1996. All entrants are required to have
reached a level corresponding to that of a 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 for places on the pro-
grammes are considered to be particularly important.
The most suitable applicants take an examination and
are interviewed.

The first two years of the course are devoted to
lectures and practical sessions in Maputo Central
Hospital. The curriculum has been approved by the
Ministry of Health and the Ministry of Education,
and the lectures are delivered by specialists with
several years of clinical experience. The departments
involved in the theoretical and practical sessions are
those of general surgery, obstetrics/gynaecology,
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orthopaedics and traumatology, emergency and
intensive care, neurosurgery, urology, and maxillo-
facial and plastic surgery. All the students participate
twice weekly in a 12-hour emergency service under
the direct guidance of a specialist in one of these
departments. Progress during the first two years is
evaluated after three months and subsequently at
intervals of six months, and examinations are held on
material in a specially prepared textbook in the
Portuguese language. The third year is a practical
internship in a provincial hospital under the direct
supervision of a surgeon. So far 20 persons have
qualified as assistant medical officers in surgery and it
is hoped that there will be 46 by 1999.

Quality of care

Since 1989 three workshops have been organized in
order to assess the work in rural hospitals of medical
assistants trained in surgery or anaesthesiology. So far
the evidence indicates that their performance has
been remarkably good, given the difficult logistic
conditions under which they carry out their duties.
Their performance has to be judged against the
alternative of there being no surgeons at all. Some
90% of surgical cases in rural hospitals, involving
hernia, appendicitis, abortion, caesarean section,
rupture of ectopic pregnancy, bone fractures,
abdominal traumas with ruptured internal organs,
burns, peritonitis or intestinal occlusion, can be
handled successfully by teÂcnicos de cirurgõÂa.

Data on surgical interventions conducted by
14 teÂcnicos de cirurgõÂa during 1995 are given in Table 1.
The number of elective and emergency surgical
interventions carried out was 10 258, i.e. approxi-
mately 730 each on average. Some 70% of the
interventions were performed in response to emer-
gencies. Herniorrhaphy accounted for 32% of
elective operations and 10% of all interventions.
Hydrocelectomy and male circumcision each ac-
counted for about 17% of elective surgical interven-
tions. There was a substantial number of abdominal
operations, e.g. tubal ligation, salpingo-oophorect-
omy, total and subtotal hysterectomy, and closure of
colostomy.

Of the 7080 emergency interventions, uterine
curettage accounted for 26%, while skin abscesses
and the immobilization of simple closed fractures
each accounted for 14%. As Table 1 shows, there was
a substantial number of abdominal operations of
various kinds, totalling 23% of all the emergency
interventions. It is noteworthy that the teÂcnicos de
cirurgõÂa were able to perform obstetric hysterectomy
and other fairly advanced abdominal surgery.

Complications occurred in 377 cases, of which
31 proved fatal, 28 of these in emergency interventions.
Total mortality rates of 0.4% and 0.1% were recorded
for emergency and elective operations respectively.

Local, spinal, plexus and general anaesthesia
was performed in 1684, 1413, 345 and 3466 cases
respectively.

In a forthcoming study, we shall examine the
quality of care in a more comprehensive way, with a
view to determining whether the standard of surgical
decision-making is satisfactory and whether and to
what extent assistant medical officers operate
unnecessarily or on the basis of inappropriate
indications. Also under investigation is the degree
to which patients' conditions are beyond the
technical competence of assistant medical officers,
the appropriateness or otherwise of referrals made by

Table 1. Elective and emergency surgical
interventions by 14 teÂ cnicocs de cirurgõÂa,
Mozambique, 1995

Elective surgery
Herniorrhaphy
Hydrocelectomy
Cutaneous cysts and tumours
Burns with free skin transplant
Male circumcision
Excision of lipoma
Haemorrhoidectomy
Vasectomy
Tubal ligation
Salpingo-oophorectomy
Total hysterectomy
Subtotal hysterectomy
Closure of colostomy
Leg amputation
Total

Emergency surgery
Uterine curettage
Salpingectomy
Caesarean section
Uterine suture
Obstetric hysterectomy
Fetotomy
Palm phlegmon
Breast abscess
Skin abscess
Complicated skin wounds
Appendectomy
Strangulated hernia with bowel resection
Strangulated hernia without bowel resection
Intestinal occlusion due to peritoneal adhesions
Intestinal occlusion due to invagination
Intestinal occlusion due to volvulus
Colostomy
Suture of gastroduodenal perforation
Splenectomy
Liver suture
Traumatic colon rupture with colostomy
Cystostomy
Open fractures
External fixation of open fractures
Immobilization of simple closed fractures
Drainage of skull fractures with haematoma
Amputation
Thoracostomy
Total

No. of cases
1023

545
248
106
543
128
80
27

200
139
52
32

7
48

3178

No. of cases
1837

130
934
91
58
23

164
128

1008
682
123
39
68
28
15
13
14

1
30

4
16
40

448
31

1031
3

78
43

7080
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them, and the attitudes of different categories of staff
to one another.

In East Africa only about 10% of women
needing a caesarean section for a maternal indication
actually receive one; it can be assumed that there is a
fatal outcome in a substantial proportion of those
who do not (1). This, of course, has long been
recognized: in the 1950s, for example, local nurses in
Zaire were trained to perform major abdominal
surgery, particularly caesarean sections (2).

The cost of training consultants may be at least
ten times that of training middle-level medical
assistants or nurse-midwives. Doctors tend to move
from rural to urban areas, and this is a further reason
why alternative solutions to the provision of services in
remote areas have to be found. However, it is vital to
gather evidence of the quality of care provided by
paramedical health workers so as to justify the
delegation of responsibilities to them. In Mozambique
a comparison of 1000 consecutive caesarean sections
conducted by teÂcnicos de cirurgõÂa with the same number
conducted by obstetricians/gynaecologists indicated
that there were no differences in the indications for
this type of delivery or in the associated surgical
interventions; the only significant difference con-

cerned the occurrence of superficial wound separation
due to haematoma, which was more frequent in the
teÂcnicos group (3). It was therefore concluded that the
training of selected middle-level personnel to perform
caesarean deliveries was justified in settings where
doctors were scarce. Although it could not be argued
that teÂcnicos and consultants had the same degree of
competence in obstetric decision-making, it was clear
that once an unequivocal indication for caesarean
section existed the skills of the teÂcnicos were sufficient
to save mothers' lives.

In several low-income countries there has been
a delegation of advanced surgical responsibilities in
recent decades. This is bound to continue in the
foreseeable future. Most of the evidence concerning
the quality of care provided by assistant medical
officers shows that if properly trained they can offer
solutions to most emergency problems in general
surgery and obstetrics (4±9). There can be little doubt
that the training of middle-level health staff in
surgery, anaesthesiology and other clinical fields will
be necessary in the coming decades. Cost-effective-
ness analyses and follow-up studies on mortality
levels in remote areas should yield a reasonable case
for sustained efforts to train such workers. n

ReÂ sumeÂ

Formation en chirurgie d'assistants meÂ dicaux
La peÂ nurie de main-d'úuvre et les difficulteÂ s financieÁ res
ont obligeÂ le Mozambique, au sortir d'une quasi-
deÂ cennie de guerre aÁ la suite de son indeÂ pendance en
1975, aÁ choisir une manieÁ re peu classique de satisfaire
les besoins chirurgicaux les plus urgents du pays.
L'expeÂ rience, meneÂ e depuis 1984, d'un recyclage en
chirurgie de trois ans aÁ l'intention des assistants
meÂ dicaux est exposeÂ e dans le preÂ sent article. Vingt
assistants issus de deux promotions entre 1984 et 1990
au total ont reÂ ussi aÁ l'examen final et sont devenus
«techniciens en chirurgie».

Une troisieÁ me et une quatrieÁ me promotion de
26 assistants de santeÂ sont actuellement en cours de
formation (1996-1999). Avant que ne deÂ bute la
formation en 1984, il a eÂ teÂ fait un inventaire des besoins
non satisfaits et de leurs conseÂ quences en matieÁ re
chirurgicale dans le pays. L'inventaire a fait ressortir trois
prioriteÂ s.

La premieÁ re prioriteÂ concerne les complications
lieÂ es aÁ la grossesse, comme l'avortement, l'heÂ morragie
vaginale durant la grossesse, l'heÂ morragie du post-
partum, la dystocie et la reÂ tention placentaire. La
deuxieÁ me prioriteÂ a trait aux complications des trauma-
tismes, comme l'eÂ tat de choc, les fractures et les blessures
internes au thorax, aÁ l'abdomen et au craÃ ne. Un grand
nombre de traumatismes lieÂ s aÁ la guerre ont eÂ teÂ compris
dans ce groupe. La troisieÁ me prioriteÂ porte sur les
pathologies inflammatoires, comme la peÂ ritonite, l'ap-
pendicite, l'occlusion intestinale, les abceÁ s et les ulceÁ res.

La formation comprend deux ans de cours et de
stages pratiques aÁ l'HoÃ pital central de Maputo, suivis
d'une troisieÁ me anneÂ e d'internat dans un hoÃ pital
provincial sous la supervision directe d'un chirurgien
qualifieÂ . Au cours de leurs deux anneÂ es aÁ Maputo, les
candidats font le tour des services suivants : bloc
opeÂ ratoire, obsteÂ trique et gyneÂ cologie, orthopeÂ die et
traumatologie, urgences et soins intensifs, neurochirur-
gie, urologie, et chirurgie maxillo-faciale et plastique.
Deux manuels en portugais ont eÂ teÂ eÂ crits tout
speÂ cialement pour ce cours, et des examens ont lieu
peÂ riodiquement pendant les deux ans aÁ Maputo. Trois
ateliers ont eÂ teÂ organiseÂ s apreÁ s 1989 afin d'eÂ valuer les
progreÁ s accomplis par cette cateÂ gorie d'assistants de
niveau intermeÂ diaire ayant beÂ neÂ ficieÂ d'un cours de
requalification. Les premieÁ res expeÂ riences sont extreÃ me-
ment concluantes et une recherche sur les services de
santeÂ est en cours en vue d'une eÂ valuation et d'un suivi
plus deÂ tailleÂ s.

Nous deÂ crivons ici une anneÂ e (1995) de suivi des
interventions effectueÂ es en chirurgie d'urgence et
chirurgie reÂ gleÂ e par les 14 techniciens en chirurgie. Ils
ont reÂ aliseÂ au total 10 258 opeÂ rations chirurgicales,
dont environ 70% d'interventions d'urgence. Le taux de
complications eÂ tait faible et la mortaliteÂ postopeÂ ratoire
s'eÂ levait aÁ 0,4% et 0,1% respectivement pour les
interventions d'urgence et la chirurgie reÂ gleÂ e.

Policy and Practice

690 Bulletin of the World Health Organization, 1999, 77 (8)



Resumen

FormacioÂ n en cirugõÂa para ayudantes de medicina
DespueÂ s de casi un decenio de guerra, tras su
independencia en 1975, la escasez de personal y las
limitaciones econoÂ micas forzaron a Mozambique a optar
por un modo novedoso de afrontar las necesidades
quiruÂ rgicas desatendidas maÂ s urgentes del paõÂs. Se
presenta la experiencia, iniciada en 1984, de una
formacioÂ n de tres anÄ os de perfeccionamiento en cirugõÂa
para ayudantes de medicina. En total 20 miembros del
personal sanitario superaron el examen final y se
convirtieron en teÂ cnicos de cirugõÂa, en dos promociones
entre 1984 y 1990.

Actualmente se estaÂ n formando la tercera y cuarta
promociones (1996-1999) de 26 profesionales de la
salud. Antes de iniciar la formacioÂ n en 1984 se realizoÂ un
inventario de las necesidades desatendidas y de sus
consecuencias para la cirugõÂa del paõÂs, lo que llevoÂ a
establecer tres prioridades.

En primer lugar, las complicaciones relacionadas
con el embarazo, como el aborto, la hemorragia vaginal
durante el embarazo, la hemorragia posparto, el parto
obstruido y la retencioÂ n de la placenta. La segunda
prioridad eran las complicaciones relacionadas con los
traumatismos, como el estado de choque, las fracturas y
las lesiones internas en el toÂ rax, el abdomen y el craÂ neo.
En este grupo se incluye un gran nuÂ mero de
traumatismos debidos a enfrentamientos beÂ licos. La
tercera prioridad eran las afecciones inflamatorias de
emergencia, como la peritonitis, la apendicitis, la
oclusioÂ n intestinal, los abscesos y las uÂ lceras.

La formacioÂ n abarca dos anÄ os de lecciones y de
praÂ cticas en el Hospital General de Maputo, seguidos de
un tercer anÄ o de praÂ cticas en internado en un hospital
provincial bajo la supervisioÂ n directa de un cirujano
calificado. Durante los dos anÄ os en Maputo, los
candidatos rotan entre los siguientes departamentos:
quiroÂ fano, obstetricia y ginecologõÂa, ortopedia y trau-
matologõÂa, unidad de urgencias y de cuidados intensivos,
neurocirugõÂa, urologõÂa y cirugõÂa maxilofacial y plaÂ stica. Se
elaboraron dos libros de texto en portugueÂ s especial-
mente para este curso, y durante los dos anÄ os se realizan
exaÂ menes perioÂ dicos en Maputo. Desde 1989 se han
organizado tres seminarios para evaluar los logros de
esta categorõÂa de personal sanitario de nivel medio
recalificado. Las experiencias iniciales son muy satisfac-
torias y se estaÂ realizando un estudio sobre los servicios
de salud para evaluarlas y seguirlas con maÂ s detalle.

Describimos el seguimiento durante un anÄ o
(1995) de las intervenciones quiruÂ rgicas de urgencia y
electivas realizadas por 14 teÂ cnicos de cirugõÂa. En
conjunto, realizaron 10 258 operaciones quiruÂ rgicas, de
las que aproximadamente un 70% fueron intervenciones
de urgencia. Las tasas de complicaciones fueron bajas, y
la mortalidad postoperatoria fue del 0,4% y el 0,1% de
las intervenciones de urgencia y de las electivas,
respectivamente.
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