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Abstract 

Background The unavailability of human and material resources can affect access to eye health services, constituting 
an obstacle in the fight against avoidable visual impairment. This study aimed to assess the availability and distribu‑
tion of human and material resources for eye health in the public sector in Nampula province.

Methods A mixed method approach was used, which included document reviews (to extract information regard‑
ing the number of professionals and inhabitants in each district) and application of a questionnaire to heads of the 
ophthalmology department in each health facility (to obtain the list of available equipment). The ratios of eye health 
professionals per population in Nampula province and each of its districts were calculated and evaluated taking into 
account the recommendations of the World Health Organization (WHO). Based on the level of care of each health 
facility, the availability of equipment was evaluated.

Results Nampula Province has not reached the recommended ratio of eye health professionals per population in the 
different categories (ophthalmic technicians with 0.8 per 100 thousand inhabitants; optometrists and ophthalmolo‑
gists with 0.4 and 0.2 per 250 thousand inhabitants, respectively). Most districts of Nampula did not reach the recom‑
mended ratio in the three categories of professionals, except Nampula City (provincial capital). However, there was 
a greater concentration of professionals and facilities with eye health services in the provincial capital. Primary and 
secondary level health facilities lacked some equipment to provide eye health services within their scope.

Conclusions There is an unequal distribution of the workforce in Nampula and the centralization of surgical services 
at the Central Hospital of Nampula level. Therefore, there is a need to review resource distribution strategies and 
decentralization policy of eye health services in Nampula.

Keywords Eye health professionals, Ophthalmologist, Optometrist, Allied ophthalmic personnel, Eye health services, 
Equipment, Distribution, Nampula, Mozambique
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Introduction
It is globally estimated that 2.2 billion people have vis-
ual impairment (VI) or blindness, among these, at least 
1 billion could have been treated or prevented if they 
had received adequate care [1]. The high prevalence of 
VI often comes from the unavailability, limitation, and 
restricted access to eye health services [2]. Africa is a 
great example of this, as less than 1% of the global num-
ber of ophthalmologists work in Africa and only 13 Afri-
can countries have achieved the recommended minimum 
number of eye care professionals per population, which is 
reflected in the high burden of VI on the continent (with 
an estimated 4 0.8 million blind and 16.6 million visually 
impaired) [3].

The density of health professionals in a given region is 
considered one of the main indicators of the availabil-
ity and accessibility of health services in that region [1, 
3, 4]. In general, the most remote and poor areas of low-
income countries have less access to eye care due to a 
shortage of health professionals with adequate skills and 
unequal distribution of resources [3].

The Global Initiative for the Elimination of Avoidable 
Blindness “VISION 2020: the Right to Sight” defined as a 
priority the development of specialized human resources 
for eye care and the monitoring of the proportion of 
professionals per population, as one of the essential pil-
lars for achieving universal eye health until 2020 [5, 6]. 
Universal coverage of eye health services is only possible 
with the right number of qualified professionals and ade-
quate distribution of them, thus guaranteeing the quality 
of eye care, its treatment, and, therefore, prevention of 
blindness [7, 8].

The Global Action Plan (GAP) 2014–2019 focused on 
ensuring access to quality eye care for all (including the 
poor, minorities, and disabled) and a 25% reduction in the 
prevalence of preventable VI by 2019 [6]. Despite efforts 
towards this initiative, uncorrected refractive errors and 
cataracts remain the major causes of preventable VI, so 
the global goals for eye health by 2030 are focused on 
increasing effective coverage of cataract surgery (eCSC) 
and effective coverage of refractive errors (eREC)[9]. 
Therefore, to meet these goals, human resources with 
skills to perform refraction and cataract surgeries such as 
ophthalmologists, optometrists and ophthalmic techni-
cians (OTs) have been a priority [6, 10].

An ophthalmologist is a specialist postgraduate doctor 
in ophthalmology, trained to diagnose, treat (medical and 
surgically) and prevent eye diseases, using specialized 
procedures and techniques [3]. The training of ophthal-
mologists in Mozambique is carried out by the ophthal-
mology department of the Central Hospital of Maputo 
(CHM), Beira (CHB), and Nampula (CHN), with a mini-
mum duration of 3 years.

An optometrist is a primary eye care and visual sys-
tem professional who provides comprehensive eye and 
vision care that includes refraction and dispensing, 
detection or diagnosis and treatment of eye diseases, 
and the rehabilitation of visual system conditions [3]. 
The training of optometrists is carried out by Lúrio 
University through a degree course, lasting 4.5  years. 
The training of optometrists in Mozambique aims to 
achieve eye care category four (which includes the use 
of pharmaceutical agents and other procedures to man-
age eye conditions/diseases) [11, 12].

Ophthalmic technicians (OT) have the main task of 
identifying and treating common eye problems (such as 
conjunctivitis, blepharitis, dry eyes, or minor trauma), 
managing refractive errors, and prescribing specta-
cles, mainly in rural areas. The OTs are trained by the 
Health Sciences Institutes of Maputo, Beira, and Nam-
pula through a mid-level course, lasting 18  months. 
To enroll in this course, you must be a nurse or medi-
cine agent for the National Health System. Their skills 
are similar to the so-called ophthalmic nurses in other 
countries [3, 13].

The World Health Organization (WHO) recommends a 
population-based eye care professional distribution ratio 
of 1:250 000 for ophthalmologists and optometrists, and 
1:100 000 for OTs [3, 6, 14]. In addition to the appropri-
ate ratio of eye care professionals; infrastructure, equip-
ment, equipment maintenance, supplies, and technology 
are needed to provide quality care. Studies have shown 
that basic equipment and supplies have been lacking, 
thus compromising the quality of services provided [15].

The International Agency for the Prevention of Blind-
ness (IAPB) has prepared lists of essential equipment 
for the provision of cataract surgery, refraction and low 
vision services, and management of glaucoma, diabetic 
retinopathy, and trachomatous trichiasis. In the absence 
of specific Mozambican guidelines, these lists are an 
alternative to assist in the planning, acquisition, and con-
trol of essential equipment for the provision of eye health 
services with the minimum recommended quality, taking 
into account the most common causes of VI, especially in 
regions with limited resources [16–21].

In Mozambique, to date, published studies with infor-
mation regarding the distribution of human and material 
resources for eye health are scarce. In 2010, Mozam-
bique had only 13 ophthalmologists and 34 OTs in the 
whole country (for a population of around 20 million 
inhabitants), so the ratio of professional per inhabitants 
was below the recommendations of the WHO [13, 22]. 
Since then, several initiatives have been implemented to 
reverse this scenario, with the introduction of the first 
training course for optometrists in Mozambique [23, 24], 
and the expansion of ophthalmologist training programs.
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Therefore, this study aims to assess the current situa-
tion in Nampula province concerning the availability 
and distribution of human and material resources for 
eye health care in the public sector in Nampula, Mozam-
bique. This information will be useful to design appropri-
ate strategies and improve human and material resource 
management policies for eye health, to achieve minimum 
requirements for the provision of quality eye health ser-
vices for everyone.

Materials and methods
A mixed method approach was used, which included 
desk-based reviews and a questionnaire-based survey 
in health facilities with eye health services in Nampula 
province in 2021.

Study location
Nampula province is the most populous province in 
Mozambique, with 20.6% of the population (5 483 382 
inhabitants). It is located in the north of Mozambique, 
with an area of 81 606  km2 and a population density of 
78.2 inhabitants per  km2. Most of the population of 
Nampula lives in rural areas (67.8%). Nampula Province 
is divided into 23 districts, and Nampula City is its pro-
vincial capital [25, 26].

The National Health System in Mozambique is organ-
ized into 4 levels of service delivery (primary level: 
Health Posts and Health Centers; secondary level: Rural, 
District, and General Hospitals; tertiary level: Provincial 
Hospitals; and quaternary level: Central and Specialized 
Hospitals) [27, 28]. The primary (Health Posts and Health 
Centers) and secondary (Rural, District, and General 
Hospitals) levels are dedicated to Primary Health Care. 
The tertiary (Provincial Hospitals) and quaternary (Cen-
tral Hospitals) levels offer secondary and tertiary health 
care [27]. Nampula Province contains 240 health facili-
ties, of which 95 are Health Posts, 137 Health Centers, 3 
District Hospitals, 3 Rural Hospitals, 1 General Hospital, 
and 1 Central Hospital.

Primary eye care services focus on the diagnosis and 
treatment of simple eye conditions, refraction services, 
emergency detection and referral, cataracts and other 
causes of visual impairment, and rehabilitation services. 
Secondary eye care services are dedicated to the diagno-
sis and management of the main causes of VI, in addition 
to refractive errors. These services include surgery (cata-
racts and glaucoma) and laser and injection therapies 
(for diabetic retinopathy and age-related macular degen-
eration). Tertiary eye care services comprise a range of 
sub-specialized services for the management of more 
complex eye conditions and training programs [29].

Definition of variables
The human resources involved are the main categories of 
eye health professionals in Mozambique: ophthalmolo-
gists, optometrists, and OTs. The ratio of eye health pro-
fessionals per inhabitant was estimated for each group 
(ophthalmologists, optometrists, and OTs) at provin-
cial and district levels in Nampula province, taking into 
account the ratios recommended by the WHO (1:250 
000 or 4:1 million inhabitants for ophthalmologists and 
optometrists, and 1:100 000 or 10:1 million inhabitants 
for OTs) [3, 6, 14].

The balance of human resources is the result of the 
relationship between the number of existing profession-
als and the ideal number of professionals. Thus, negative 
values express a deficit of professionals (the number of 
eye health professionals in short supply to reach the rec-
ommended ratio) and positive values express an excess of 
professionals (number of professionals above the recom-
mended) by province and district.

Regarding equipment for eye health, a list was made 
taking into account the standard and essential equip-
ment determined by the International Agency for the 
Prevention of Blindness (IAPB) [17–21]. This includes 
equipment for services of refraction, diagnosis and man-
agement of glaucoma, cataract, diabetic retinopathy, and 
trachomatous trichiasis. Only operational equipment was 
included in the study.

Data collection and research tool
Data collection took place through document analysis 
and the application of a questionnaire to the heads of the 
ophthalmology department in each health facility. Infor-
mation on the number of inhabitants at provincial and 
district levels was extracted from the Definitive Results of 
the 2017 General Population and Eligibility Census [26]. 
Information on the number of eye health professionals 
in the public sector in each district of Nampula province 
was obtained from the Annual Report of the Eye Health 
Program 2021 [30].

Through the Nampula Provincial Directorate of Health, 
all health facilities with eye health services across Nam-
pula province and the respective heads of the ophthal-
mology department in each health facility were identified. 
A list of all facilities with eye health services, their heads, 
physical address, and contact (telephone and email) was 
prepared.

The questionnaire on human resources, infrastruc-
ture, and equipment available developed by WHO and 
IAPB [31] was adapted taking into account the stand-
ard list of essential equipment (for refraction services, 
management of glaucoma, cataract, diabetic retinopa-
thy, and trachomatous trichiasis) of the IAPB [17–21]. A 
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qualitative pre-test interview was previously conducted 
with four eye health professionals with at least five years 
of experience (one ophthalmologist, one OT and two 
optometrists) who were not heads of the ophthalmology 
department of any of the health facilities.

The questionnaire’s final version was structured, self-
administered and not validated (see Additional file 1). It 
was applied to the heads of the ophthalmology depart-
ment of health facilities with eye health services to collect 
information on the material resources for eye care avail-
able in each health facility. The questionnaire and the 
respective informed consent form were shared by email 
with each interviewee. Data collection took place from 
April 2021 to November 2021.

Ethical aspects
This study was previously authorized by the Provincial 
Health Service of Nampula and the Provincial Health 
Directorate of Nampula, and later by the Institutional 
Committee of Bioethics for Health of Lúrio University, 
with the ref: 05/Feb/CBISUL/21, on 25 February 2021. 
All interviewees were previously informed about the 
nature of the study and participated in the study by sign-
ing an informed consent form. Therefore, this study fol-
lowed the principles of the Declaration of Helsinki.

Statistical analysis
The types of equipment were grouped into 4 categories 
(refraction services, cataract surgery, glaucoma, diabetic 
retinopathy, and trachomatous trichiasis management) 
according to the IAPB Standard Equipment List [17–21, 
32]. The calculation of the ratio of professionals resulted 
from dividing the number of inhabitants by the number 
of professionals in each category. To calculate the balance 
of human resources in every province and each district of 
Nampula, the subtraction operation was used, where the 
number of existing professionals was subtracted by the 
ideal number as recommended by the WHO [3, 6, 14].

A database was created using Microsoft Excel (version 
2010). Data were extracted from each completed ques-
tionnaire and entered into the database by two research-
ers (D.B.S and Z.M.A.S). The formulas for calculating the 
ratio and balance of eye health professionals were entered 
into the database. Using simple descriptive statistics, the 
proportions of equipment available at different levels of 
health care were identified.

Results
Twenty-six department heads of ophthalmology from 
the 26 health facilities with eye health services were 
asked to answer the questionnaire, and all agreed to par-
ticipate in the study. Participants were aged between 32 
and 58  years (with an average of 38.5  years of age), the 

predominant gender was male (76.9%), almost all were 
OTs (96.2%) and only one was an ophthalmologist (3.8%).

Human resources for eye care
Overall, Nampula Province has not reached the recom-
mended ratio of eye health professionals per population 
in the different categories. The current numbers should 
be increased by 9 OTs, 14 optometrists, and 18 ophthal-
mologists to reach the recommended ratios. However, 
there was also an uneven distribution of eye health pro-
fessionals across the province, with a greater concentra-
tion of professionals in the provincial capital (Nampula 
City), so most districts did not reach the recommended 
ratio, presenting a negative balance. Nampula City is the 
district with the best ratio of professional per inhabitants 
(in all categories), with a positive balance (Table 1).

Health facilities with eye health services
Nampula province contains a total of 240 public health 
care facilities and only 26 (10.8%) provide eye health 
services. Most health facilities with eye health services 
are concentrated in Nampula City (with 8 public health 
care facilities with eye health services, corresponding to 
30.8%), so the provincial capital has the best ratio of pub-
lic health facility per inhabitants (Table 2 and Fig. 1). The 
districts of Moma, Angoche, Mogovolas, and Monapo 
have the worst ratio, and on the other hand, the districts 
of Lalaua, Larde, Mogincual, Mossuril, and Muecate do 
not have any health facilities with eye health services 
(Table  2), and therefore no eye health professionals 
(Table 1). Of a total of 26 public health care facilities with 
eye health services, 16 are primary level (Health Centers), 
9 secondary level hospitals (2 Rural Hospitals, 6 District 
Hospitals, and 1 General Hospital), and one quaternary 
level hospital (Hospital Central de Nampula).

Material resources for eye care
We report the distribution of eye care equipment in 
Table  3. All health facilities contain visual acuity meas-
urement charts, trial lens sets, and trial frames. However, 
there is a lack of certain equipment for providing refrac-
tion services such as retinoscopes, autorefractors, and 
lensometers in primary and secondary health facilities. 
Primary health facilities do not contain this equipment, 
and only 33.3% of secondary facilities have an autorefrac-
tor and streak retinoscope.

The facilities at the primary level are quite limited in 
terms of diagnostic equipment for eye pathologies such 
as cataracts, glaucoma, and diabetic retinopathy (only 
12.5% have a slit lamp, 50% a direct ophthalmoscope and 
56.3% a Schiotz tonometer). At the secondary level, most 
facilities have minimal equipment for the diagnosis of 
ocular pathologies (44.4% have a slit lamp, 77.8% have a 
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direct ophthalmoscope and 66.7% have a Schiotz tonom-
eter). The Central Hospital of Nampula (CHN) has the 
best conditions not only for the diagnosis, but also for the 
surgical treatment of these conditions.

Regarding trachomatous trichiasis, most facilities are 
equipped for diagnosis, as most have a pen torch, hand 
magnifying lens or even a slit lamp. However, only the 
CHN is properly equipped for surgical treatment, while 
the primary and secondary facilities have equipment only 
for non-surgical interventions (most contain epilation 
forceps).

Discussion
The WHO’s GAP 2014–2019 focused on achieving uni-
versal coverage of eye health services and reducing blind-
ness and VI by 25% [33]. However, it is impossible to 
speak about universal coverage without mentioning the 
availability of human and material resources through-
out the different regions of the country. Therefore, in 
order to assess and monitor progress, it is important to 
control the density of health workers in a given region, 
taking into account the population size (ratio of eye care 

professionals per inhabitants) and the availability of 
essential materials for the provision of eye health services 
in that region.

Currently, the critical shortage of human resources 
is recognized worldwide as one of the main barriers to 
achieving progress in health and the goals of sustainable 
development. In particular, Mozambique is on the list 
of countries identified with a critical shortage of human 
resources for health [7].

Human resources for eye care
Overall, Nampula Province has not achieved the recom-
mended ratio of eye care professionals to population in 
any of the classes (OTs, optometrists and Ophthalmolo-
gists). Nampula City (capital) was the only district with 
a recommended ratio in the three classes of profession-
als and a positive balance, resulting from the greater con-
centration of eye health professionals in the capital. This 
shows a great disparity between the capital and regions 
outside the capital (other districts, which, mostly, had a 
negative balance).

Table 2 Distribution of Health Care Facilities by District in Nampula Province

Districts Public health care facilities Public healthcare facilities with eye 
health services

Ratio of facilities with 
eye health services per 
inhabitants

Angoche 20 1 1: 347 176

Erati 11 2 1: 193 857

Island of Mozambique 5 1 1: 64 577

Lalaua 7 0 N/A

Larde 9 0 N/A

Liupo 3 1 1: 107 369

Malema 10 1 1: 98 385

Meconta 8 1 1: 89 259

Mecuburi 13 1 1: 213 011

Memba 14 1 1: 223 760

Mogincual 6 0 N/A

Mogovolas 8 1 1: 328 460

Moma 11 1 1: 368 905

Monapo 17 1 1: 324 442

Mossuril 12 0 N/A

Muecate 11 0 N/A

Murrupula 6 1 1: 184 732

Nacala 13 2 1: 143 768

Nacala‑a‑Velha 6 1 1: 121 726

Nacaroa 7 1 1: 145 450

Nampula City 25 8 1: 95 027

Rapale 8 1 1: 166 327

Ribaue 10 1 1: 256 144

Total 240 26 1: 210 899
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In the study carried out in the province of KwaZulu-
Natal, South Africa [6], optometrists were the only class 
that reached the recommended ratio, while ophthalmolo-
gists and ophthalmic nurses presented a ratio far from 
the WHO recommendations. This difference may be 
due to the fact that South Africa has more optometrist 
training institutions and has been training optometrists 
longer than Mozambique, and KwaZulu-Natal had its 
first optometrist training institution in 1979 [34].

On the other hand, in the study carried out in Ogun 
State, Nigeria [35], ophthalmologists were the only class 
with the recommended ratio (5.4 per million inhabit-
ants), while optometrists and ophthalmic nurses had a 
ratio below the recommended (with 3.8 and 6.3 per mil-
lion inhabitants, respectively). This difference may be 
because Ogun State has 3 training programs for oph-
thalmologists and none for optometrists and ophthalmic 
nurses.

However, in the three studies there was a greater con-
centration of eye health professionals in the capital 
(urban area) [6, 35], which denotes an unequal distribu-
tion throughout the territory. We must not forget that 
in the three provinces (Nampula, KwaZulu-Natal and 
Ogun State) the population mostly lives in rural areas 
(3.715.849 people in Nampula live in rural areas, corre-
sponding to 67.8% of its population) [26], so a large part 
of its population is left disadvantaged in eye health care, 

which can exacerbate the burden of eye diseases and VI 
in communities.

Health facilities with eye health services
The province of Nampula has a total of 240 public health 
facilities. Out of these, only 26 (10.8%) provide eye health 
services, a relatively low percentage that may indicate 
poor investment in eye health in the public sector. Obvi-
ously, the sector is reinforced by the private sector, how-
ever the use of private eye health services entails costs 
and a large part of the population of Nampula does not 
have economic conditions to access them, as 55% of the 
population of Nampula lives in severe poverty (with less 
than 1.9 dollars a day) [36]. Therefore, the demand for eye 
health services in the public sector is greater. This results 
in overcrowding in public hospitals, longer waiting time 
in health facilities or in long distances to travel to enjoy 
eye health services, with additional transport costs. These 
factors constitute barriers to access to eye health services 
and a major obstacle in the fight against preventable and 
treatable VI [37].

Material resources for eye care
The primary level facilities (Health Centers) have suffi-
cient equipment for subjective assessment of refractive 
error, and most have the minimum conditions for pre-
liminary screening of ocular pathologies. Trachomatous 

Fig. 1 Distribution of public health facilities with eye care services in Nampula province
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trichiasis can be managed non-surgically by 68.8% of 
health centers (as they contain epilation forceps). In stud-
ies carried out in Nigeria, health centers and health posts 
had only visual acuity tests and flashlights [38, 39]. There-
fore, the health centers in Nampula were better equipped 
compared to the health centers in Nigeria. The equip-
ment level of the facilities depends a lot on the guidelines 
and internal legislation of each country. However, taking 
into account that refractive errors are the main cause of 
VI in the world [40], health centers, being within reach of 
most communities, can be strategic to ensure greater cov-
erage of refractive services. Considering that refractive 

services are part of the scope of primary eye care accord-
ing to the framework for delivering eye health services 
integrated into the health system recommended by the 
WHO [29, 41, 42], it would be opportune for refractive 
interventions to be more effective at the community level 
that these facilities should be better equipped to provide 
refractive services.

The facilities at the secondary level (Rural, District, 
General Hospitals) are better equipped than those at the 
primary level (Health Centers), as was already supposed. 
However, a lack of important equipment was noted, such 
as the autorefractor and the Streak retinoscope, which 

Table 3 Distribution of eye care equipment available in public health facilities

HC health center, RH rural hospital, DH district hospital, GH general hospital, CHN Central Hospital of Nampula

Equipment Public healthcare facilities

Primary level Secondary level Quaternary level

(HC) (RH/DH /GH) (CHN)

N = 16 N = 9 N = 1

N % N % N %

Autorefractor 0 0.0 3 33.3 1 100.0

Lensometer 0 0.0 0 0.0 1 100.0

Streak retinoscope 0 0.0 3 33.3 1 100.0

Visual acuity test (near) 16 100.0 9 100.0 1 100.0

Visual acuity test (distance) 16 100.0 9 100.0 1 100.0

Trial frame 16 100.0 9 100.0 1 100.0

Trial lens set 16 100.0 9 100.0 1 100.0

Slit lamp biomicroscope 2 12.5 4 44.4 1 100.0

Fundus lens 0 0.0 0 0.0 1 100.0

Indirect ophthalmoscope 0 0.0 0 0.0 1 100.0

Direct ophthalmoscope 8 50.0 7 77.8 1 100.0

Ultrasonography (A or A/B scan) 0 0.0 0 0.0 1 100.0

Keratometer 0 0.0 3 33.3 1 100.0

Schiotz tonometer 9 56.3 6 66.7 1 100.0

Applanation tonometer 0 0.0 0 0.0 1 100.0

Gonio lens 0 0.0 0 0.0 1 100.0

Operating microscope 0 0.0 0 0.0 1 100.0

Vitrectomy Machine 0 0.0 0 0.0 1 100.0

Cataract surgical set 0 0.0 0 0.0 1 100.0

Binomag Loupe Binocular 0 0.0 0 0.0 1 100.0

Visual field analyser 0 0.0 0 0.0 1 100.0

Optical coherence tomography 0 0.0 0 0.0 1 100.0

YAG laser 0 0.0 0 0.0 1 100.0

Trabeculectomy set 0 0.0 0 0.0 1 100.0

Non‑mydriatic fundus retinography 0 0.0 0 0.0 1 100.0

Pen torch 14 87.5 7 77.8 1 100.0

Hand magnifying lens 14 87.5 7 77.8 1 100.0

Epilation forceps 11 68.8 7 77.8 1 100.0

Surgical set for TT 0 0.0 0 0.0 1 100.0
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are present in only 40% of the facilities. Most facilities 
have equipment that can detect eye conditions such as 
cataracts, glaucoma, diabetic retinopathy and trachoma-
tous trichiasis. However, they do not have the capacity 
for (surgical) treatment and follow-up, and these patients 
must be referred to the CHN.

Similar results were found in Ghana [32], where most 
district, municipal and metropolitan hospitals did not 
have autorefractors and Streak retinoscopes. Some facili-
ties were equipped to provide cataract surgery, although 
with certain limitations.

In Mozambican health legislation, secondary level 
facilities are also dedicated to primary health care, and at 
this level, it was expected that refraction services would 
be more complete. However, the lack of an autorefractor 
and a retinoscope makes it impossible for these facilities 
to perform objective refraction, limiting them to subjec-
tive assessment, which negatively impacts the effective-
ness and quality of refraction services.

The CHN is the only hospital that provides tertiary eye 
care in the entire northern region of Mozambique (which 
involves Niassa, Cabo Delgado, and Nampula). It is very 
well equipped for refraction services and the diagnosis, 
treatment and follow-up of the most diverse eye patholo-
gies. It is the only facility capable of performing surgery 
in cases of cataracts, glaucoma, diabetic retinopathy, and 
trachomatous trichiasis in Nampula, which shows the 
centralization of eye surgery services.

Final considerations and recommendations
The centralization of services is the result of insufficient 
human and material resources, as well as their poor dis-
tribution. This results in increasing differences and ine-
qualities between groups, thus violating one of the basic 
principles of the right to health, which is equity in health. 
The Mozambican Constitution (2004) enshrines the right 
to medical care for all citizens. It also guarantees that all 
citizens enjoy the same rights, regardless of color, race, 
ethnic origin, place of birth, religion, level of education, 
social position, or gender [43]. Therefore, it is the Gov-
ernment’s responsibility to ensure accessibility to eye 
health services, especially for vulnerable groups and in 
remote areas.

As a way to increase the coverage of services, a team 
of health professionals from the CHN has periodically 
visited more remote regions in order to provide outpa-
tient care and carry out surgery campaigns (especially for 
cataracts and trachomatous trichiasis). However, around 
4.723.168 inhabitants living outside the capital (86% of 
the population of Nampula) can stay without access to 
these services for long periods, and this method may dis-
courage the development of local eye care services [29].

Therefore, it is necessary to train the local workforce, 
as well as to equip the respective facilities with essential 
equipment to provide the most diverse services, espe-
cially surgical ones. As an example, some studies have 
shown encouraging results about cataract surgery per-
formed by non-physician cataract surgeons after train-
ing. It has been a measure adopted mainly in low- and 
middle-income countries to compensate for the lack of 
ophthalmologists in remote areas [44].

Telemedicine and artificial intelligence can also be seen 
as an alternative. Despite the requirements for its opera-
tion, these have the potential to alleviate the lack of spe-
cialized health professionals and make services available 
in remote regions. Therefore, they can be an option in the 
medium and long term [45, 46].

Therefore, the solution does not only involve training 
more human resources. Future studies are needed that 
seek to analyze strategies and policies for the allocation 
of resources for eye care and retention of staff. These are 
factors that dictate the preference or choices of profes-
sionals with respect to their allocation or migration to 
other workplaces (rural to urban, and vice versa), as well 
as labor market trends.

However, for the effectiveness and quality of eye health 
services, more elements, in addition to human and mate-
rial resources, need to be considered. These include 
financial resources, the information system, availability 
of supplements, and aspects related to leadership and 
service of delivery. Therefore, future studies that evalu-
ate the other elements are equally necessary, since the 
proper functioning of the health system depends on the 
conjuncture of all these elements.

Limitations
In this study, the availability of material resources for eye 
health in public health facilities was assessed using a non-
validated self-administered questionnaire. Therefore, the 
researchers did not travel to the facilities to check the 
equipment closely, which can lead to some inaccuracy in 
the data, as there is a risk of self-report bias [47].

This article was focused only on the public health sec-
tor. It must be considered that private facilities have been 
supplying a part of the demand for eye health services, 
the ratios, especially in urban areas, can be higher and 
the differences between rural and urban areas can be 
even bigger.

Conclusion
The quantity and distribution of eye health profession-
als, as well as the availability of material resources, are 
important health indicators in a given region, as they 
will directly reflect on the coverage and quality of ser-
vices. There is indeed a lack of human resources for eye 
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health in Nampula, which is aggravated by its poor dis-
tribution. While the capital (Nampula City) has a posi-
tive balance of professionals, that is, a number above 
the recommended, some provinces do not even have 
a professional. There are also limitations in terms of 
equipment in primary and secondary health facilities, 
due to the centralizing most services, especially surgi-
cal services, at the CHN, compromising coverage and 
access to these services by the community. Therefore, 
strategies for the distribution of human and material 
resources in eye health need to be rethought by health 
managers to have a more equitable distribution and 
guarantee access to eye health care for all and at all 
levels.

Abbreviations
VI  Visual impairment
GAP  Global Action Plan
OT  Ophthalmic technician
CHM  Central Hospital of Maputo
CHB  Central Hospital of Beira
CHN  Central Hospital of Nampula
WHO  World Health Organization
IAPB  International Agency for the Prevention of Blindness
HC  Health Center
RH  Rural Hospital
DH  District Hospital
GH  General Hospital
RF  Refraction
CT  Cataract
GC  Glaucoma
DR  Diabetic retinopathy
TT  Trachomatous trichiasis

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12960‑ 023‑ 00812‑w.

Additional file 1. Questionnaire on the availability of material resources 
for eye health care

Acknowledgements
The first author (D.B.S.) would like to thank the other authors for their impor‑
tant contribution to this study that is part of his doctoral thesis.

Author contributions
DBS: investigation, data curation, writing—original draft; ZMAS: resources, 
data curation; IIBS: resources, data curation; LMM: visualization, project 
administration, writing—original draft; SSC: resources, data curation; RM: 
methodology, formal analysis, writing—review and editing; PCP: conceptu‑
alization, supervision, writing—review and editing; IL‑I: conceptualization, 
supervision, writing—review and editing. All authors read and approved the 
final manuscript.

Funding
Not applicable.

Availability of data and materials
The datasets used and analyzed during the current study are available from 
the corresponding author upon request.

Declarations

Ethics approval and consent to participate
This study was previously approved by the Institutional Committee of Bioeth‑
ics for Health of Lúrio University (CIBSUL), with the ref: 05/Feb/CBISUL/21, 
on 25 February 2021. All interviewees were previously informed about the 
nature of the study and participated in the study by signing an informed 
consent form. Therefore, this study followed the principles of the Declaration 
of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1  Faculdade Ciências de Saúde, Universidade Lúrio, Bairro de Marrere, R. nr. 
4250, Km 2,3, Nampula, Mozambique. 2 Departamento de Enfermería Comu‑
nitaria, Medicina Preventiva y Salud Pública e Historia de la Ciencia, Universitat 
d’Alacant, Carretera Sant Vicent del Raspeig s/n, 03690, Sant Vicent del Ras‑
peig, Alacant, Spain. 3 Ministério dos Combatentes, Av Mártires Machava 307, 
Cidade de Maputo, Moçambique. 4 Hospital Central de Nampula, Av Samora 
Machel, Bairro Central, Cidade de Nampula, Moçambique. 5 Departamento 
Estadística, Matemáticas e Informática, Universitas Miguel Hernandez, Av de la 
Universidad s/n, 03202 Elx, Spain. 6 Departamento de Física de la Materia Con‑
densada, Universidad de Sevilla, Av. Reina Mercedes s/n, 41012 Sevilla, Spain. 

Received: 20 July 2022   Accepted: 27 March 2023

References
 1. World Health Organization. World report on vision. Geneva: World Health 

Organization; 2019.
 2. Akowuah PK, Merepa S, Abazele A, Gyamfi J, Gyekye‑Darko N, Djeagbo P, 

Adjei‑Anang J. An assessment of the human resource in eye care in the 
upper east region, Ghana. Adv Ophthalmol Vis Syst. 2017;7:1–4. https:// 
doi. org/ 10. 15406/ aovs. 2017. 07. 00245.

 3. World Health Organization. Regional office for Africa core competen‑
cies for the eye health workforce in the WHO African Region. Brazzaville: 
World Health Organization; 2019.

 4. World Health Organization. Regional Office for Africa Health workforce 
thresholds for supporting attainment of universal health coverage in the 
African Region. Brazzaville: WHO Regional Office for Africa; 2021.

 5. Palmer JJ, Chinanayi F, Gilbert A, Pillay D, Fox S, Jaggernath J, Naidoo K, 
Graham R, Patel D, Blanchet K. Trends and implications for achieving 
VISION 2020 human resources for eye health targets in 16 countries of 
sub‑Saharan Africa by the year 2020. Hum Resour Health. 2014;12:1–15. 
https:// doi. org/ 10. 1186/ 1478‑ 4491‑ 12‑ 45.

 6. Xulu‑Kasaba ZN, Mashige KP, Naidoo KS. An assessment of human 
resource distribution for public eye health services in KwaZulu‑Natal, 
South Africa. Afr Vis Eye Heal. 2021;80:1–8. https:// doi. org/ 10. 4102/ AVEH. 
V80I1. 583.

 7. International Agency for the Prevention of Blindness. IAPB Africa human 
resources for eye health: strategic plan 2014–2023. London: International 
Agency for the Prevention of Blindness; 2014.

 8. Onakpoya OH, Adeoye AO, Adegbehingbe BO, Akinsola FB. Assess‑
ment of human and material resources available for primary eye‑care 
delivery in rural communities of southwestern Nigeria. West Indian Med J. 
2009;58:472–5.

 9. World Health Organization. Report of the 2030 targets on effective 
coverage of eye care. Geneva: World Health Organization; 2022. (ISBN 
9789240058002).

 10. Palmer JJ, Chinanayi F, Gilbert A, Pillay D, Fox S, Jaggernath J, Naidoo 
K, Graham R, Patel D, Blanchet K. Mapping human resources for eye 
health in 21 countries of sub‑Saharan Africa: current progress towards 
VISION 2020. Hum Resour Health. 2014;12:44. https:// doi. org/ 10. 1186/ 
1478‑ 4491‑ 12‑ 44.

https://doi.org/10.1186/s12960-023-00812-w
https://doi.org/10.1186/s12960-023-00812-w
https://doi.org/10.15406/aovs.2017.07.00245
https://doi.org/10.15406/aovs.2017.07.00245
https://doi.org/10.1186/1478-4491-12-45
https://doi.org/10.4102/AVEH.V80I1.583
https://doi.org/10.4102/AVEH.V80I1.583
https://doi.org/10.1186/1478-4491-12-44
https://doi.org/10.1186/1478-4491-12-44


Page 11 of 11Sengo et al. Human Resources for Health           (2023) 21:27  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 11. World council of optometry a global competency‑based model of scope 
of practice in optometry. https:// world counc ilofo ptome try. info/ wp‑ 
conte nt/ uploa ds/ 2017/ 03/ wco_ global_ compe tency_ model_ 2015. pdf. 
Accessed 20 Dec 2022.

 12. Universidade Lúrio; Faculdade de Ciências de Saúde. Plano Curricular 
do Curso de Licenciatura em Optometria. Nampula: Universidade Lúrio; 
2021.

 13. Shah K, Naidoo K, Chagunda M, Loughman J. Evaluations of refraction 
competencies of ophthalmic technicians in Mozambique. J Optom. 
2016;9:148–57. https:// doi. org/ 10. 1016/j. optom. 2015. 01. 003.

 14. Graham R. Facing the crisis in human resources for eye health in sub‑
Saharan Africa. Community eye Heal. 2017;30:85–7.

 15. du Toit R, Faal HB, Etya’Ale D, Wiafe B, Mason I, Graham R, Bush S, 
Mathenge W, Courtright P, Etya’ale D, et al. Evidence for integrating eye 
health into primary health care in Africa: a health systems strengthen‑
ing approach. BMC Health Serv Res. 2013;13:1. https:// doi. org/ 10. 1186/ 
1472‑ 6963‑ 13‑ 102.

 16. Courtright P, Mathenge W, Kello AB, Cook C, Kalua K, Lewallen S. Setting 
targets for human resources for eye health in sub‑Saharan Africa: what 
evidence should be used? Hum Resour Health. 2016;14:11. https:// doi. 
org/ 10. 1186/ s12960‑ 016‑ 0107‑x.

 17. International Agency for the Prevention of Blindness Essential List for 
Cataract Surgery. https:// value dsupp lier. iapb. org/ knowl edge/ essen tial‑ 
lists/. Accessed 12 Apr 2020.

 18. International Agency for the Prevention of Blindness. Essential list for low 
vision services. London: International Agency for the Prevention of Blind‑
ness; 2017.

 19. International Agency for the Prevention of Blindness. Essential equipment 
list for screening/monitoring and treatment for Diabetic Retinopathy 
(DR). London: International Agency for the Prevention of Blindness; 2017.

 20. International Agency for the Prevention of Blindness. Essential list for 
trachomatous trichiasis screening and surgery. 2nd ed. London: Interna‑
tional Agency for the Prevention of Blindness; 2017.

 21. International Agency for the Prevention of Blindness. Essential list for 
glaucoma. London: International Agency for the Prevention of Blindness; 
2017.

 22. Zambujo Y. A Situação Assistencial Oftalmológica Moçambicana. Oftal‑
mologia. 2010;34:417–9.

 23. Wallace D, Loughman J, Naidoo K. Framing professional programs 
within development projects: driving longer term recognition and 
integration. BMC Med Educ. 2016;16:1–10. https:// doi. org/ 10. 1186/ 
s12909‑ 016‑ 0633‑1.

 24. Thompson S, Naidoo K, Harris G, Bilotto L, Ferrão J, Loughman J. The 
development of a public optometry system in Mozambique: a cost ben‑
efit analysis. BMC Health Serv Res. 2014;14:422. https:// doi. org/ 10. 1186/ 
1472‑ 6963‑ 14‑ 422.

 25. Ministério da Indústria e Comércio DPIC Nampula: Localização e carac‑
terização da Província de Nampula. https:// www. mic. gov. mz/ por/ Dir‑ 
Provi nciais/ DPIC‑ Nampu la. Accessed 26 Sep 2021.

 26. Instituto Nacional de Estatística Resultados Definitivos do Censo 2017—
Recenseamento Geral da População e Habilitação. http:// www. ine. gov. 
mz/ iv‑ rgph‑ 2017/ nampu la/ quadro‑ 3‑ popul acao‑ por‑ idade‑ segun do‑ 
area‑ de‑ resid encia‑ distr ito‑e‑ sexo‑ provi ncia‑ de‑ nampu la‑ 2017. xlsx/ view. 
Accessed 10 Jun 2021.

 27. Ministerio da Saude (MISAU). Plano Estratégico do Sector da Saúde 
2014–2019. Maputo: Ministerio da Saude (MISAU); 2013.

 28. Ministério da Saúde (MISAU). Termos de referência para a Assistência 
Técnica ao Ministério de Saúde na definição do Pacote Essencial de 
Cuidados de Saúde (PECS) em Moçambique. Cidade Maputo: Ministério 
da Saúde (MISAU); 2018.

 29. Burton MJ, Ramke J, Marques AP, Bourne RRA, Congdon N, Jones I, Ah 
Tong BAM, Arunga S, Bachani D, Bascaran C, et al. The lancet global health 
commission on global eye health: vision beyond 2020. Lancet Glob Heal. 
2021;9:e489–551. https:// doi. org/ 10. 1016/ S2214‑ 109X(20) 30488‑5.

 30. Direcção Provincial de saúde de Nampula (DPS‑Nampula). Relatório 
Anual do Programa de Saúde Ocular 2021. Cidade de Nampula: 
Direcçãao Provincial de Saúde de Nampula; 2021.

 31. International Centre for Eye Health. Planning for VISION 2020 at the 
district level: a manual. London: International Centre for Eye Health; 2006.

 32. Morny EKA, Boadi‑Kusi SB, Ocansey S, Kyei S, Yeboah K, Mmaduagwu 
MA. Assessing the progress towards achieving “VISION 2020: The Right 

to Sight” initiative in Ghana. J Environ Public Health. 2019;2019:3813298. 
https:// doi. org/ 10. 1155/ 2019/ 38132 98.

 33. World Health Organization. Universal eye health: a global action plan 
2014–2019. Geneva: World Health Organization; 2013.

 34. Oduntan OA, Mashige KP, Kio FE, Boadi‑Kusi SB. Optometric educa‑
tion in Africa: historical perspectives and challenges. Optom Vis Sci. 
2014;91:359–65. https:// doi. org/ 10. 1097/ OPX. 00000 00000 000153.

 35. Bogunjoko TJ, Hassan AO, Akanbi TB, Ashaye AS, Akinye AA, Giambene 
B. Analysis of human resources for eye health in Ogun State of Nigeria: 
progress towards Vision 2020. J Adv Med Med Res. 2017;19:1–9. https:// 
doi. org/ 10. 9734/ BJMMR/ 2017/ 31702.

 36. Oxford Poverty and Human Development Initiative. Mozambique coun‑
try briefing, multidimensional poverty index data bank. Oxford: Oxford 
Poverty and Human Development Initiative; 2021.

 37. Sengo DB, Marraca NA, Muaprato AM, García‑Sanjuan S, Caballero P, 
López‑Izquierdo I. Barriers to accessing eye health services in suburban 
communities in Nampula, Mozambique. Int J Environ Res Public Health. 
2022. https:// doi. org/ 10. 3390/ ijerp h1907 3916.

 38. Ekpenyong B, Ndep AO, Osuchukwu N, Ezenwankwo A, Aruotu NA. 
Achieving access to eye care services through primary health care facili‑
ties: current situation in Nigeria. J Public Heal Dev Ctries. 2017;3:413–7.

 39. Eze CC, Eze BI, Chuka‑Okosa CM, Okoloagu N. Assessment of resources 
for primary eye care delivery in a rural area, South East Nigeria. Niger J 
Ophthalmol. 2020;28:49–56. https:// doi. org/ 10. 4103/ njo. njo_ 17_ 19.

 40. World Health Organization Blindness and vision impairment. https:// 
www. who. int/ news‑ room/ fact‑ sheets/ detail/ blind ness‑ and‑ visual‑ impai 
rment. Accessed 27 Apr 2022.

 41. World Health Organization. Elimination of avoidable visual disability due 
to refractive errors. Geneva: World Health Organization; 2001.

 42. World Health Organization. Strategies for the prevention of blindness in 
national programmes: a primary health care approach. 2nd ed. Geneva: 
World Health Organization; 1997. (ISBN 9241544929).

 43. World Health Organization ‑ Mozambican Ministry of Health Saúde e 
Direitos Humanos: Folha Informativa do País‑Moçambique. http:// www. 
govnet. gov. mz. Accessed 22 Jan 2022.

 44. Fortané M, Bensaid P, Resnikoff S, Seini K, Landreau N, Paugam J‑M, Nagot 
N, Mura T, Serrand C, Villain M, et al. Outcomes of cataract surgery per‑
formed by non‑physician cataract surgeons in remote North Cameroon. 
Br J Ophthalmol. 2019;103:1042–7. https:// doi. org/ 10. 1136/ bjoph thalm 
ol‑ 2018‑ 312428.

 45. World Health Organization. Global strategy on digital health 2020–2025. 
Geneva: WHO; 2021.

 46. Olu O, Muneene D, Bataringaya JE, Nahimana M‑R, Ba H, Turgeon Y, 
Karamagi HC, Dovlo D. How can digital health technologies contribute to 
sustainable attainment of universal health coverage in Africa? A perspec‑
tive. Front Public Heal. 2019. https:// doi. org/ 10. 3389/ fpubh. 2019. 00341.

 47. Althubaiti A. Information bias in health research: definition, pitfalls, and 
adjustment methods. J Multidiscip Healthc. 2016;9:211–7. https:// doi. org/ 
10. 2147/ JMDH. S1048 07.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://worldcouncilofoptometry.info/wp-content/uploads/2017/03/wco_global_competency_model_2015.pdf
https://worldcouncilofoptometry.info/wp-content/uploads/2017/03/wco_global_competency_model_2015.pdf
https://doi.org/10.1016/j.optom.2015.01.003
https://doi.org/10.1186/1472-6963-13-102
https://doi.org/10.1186/1472-6963-13-102
https://doi.org/10.1186/s12960-016-0107-x
https://doi.org/10.1186/s12960-016-0107-x
https://valuedsupplier.iapb.org/knowledge/essential-lists/
https://valuedsupplier.iapb.org/knowledge/essential-lists/
https://doi.org/10.1186/s12909-016-0633-1
https://doi.org/10.1186/s12909-016-0633-1
https://doi.org/10.1186/1472-6963-14-422
https://doi.org/10.1186/1472-6963-14-422
https://www.mic.gov.mz/por/Dir-Provinciais/DPIC-Nampula
https://www.mic.gov.mz/por/Dir-Provinciais/DPIC-Nampula
http://www.ine.gov.mz/iv-rgph-2017/nampula/quadro-3-populacao-por-idade-segundo-area-de-residencia-distrito-e-sexo-provincia-de-nampula-2017.xlsx/view
http://www.ine.gov.mz/iv-rgph-2017/nampula/quadro-3-populacao-por-idade-segundo-area-de-residencia-distrito-e-sexo-provincia-de-nampula-2017.xlsx/view
http://www.ine.gov.mz/iv-rgph-2017/nampula/quadro-3-populacao-por-idade-segundo-area-de-residencia-distrito-e-sexo-provincia-de-nampula-2017.xlsx/view
https://doi.org/10.1016/S2214-109X(20)30488-5
https://doi.org/10.1155/2019/3813298
https://doi.org/10.1097/OPX.0000000000000153
https://doi.org/10.9734/BJMMR/2017/31702
https://doi.org/10.9734/BJMMR/2017/31702
https://doi.org/10.3390/ijerph19073916
https://doi.org/10.4103/njo.njo_17_19
https://www.who.int/news-room/fact-sheets/detail/blindness-and-visual-impairment
https://www.who.int/news-room/fact-sheets/detail/blindness-and-visual-impairment
https://www.who.int/news-room/fact-sheets/detail/blindness-and-visual-impairment
http://www.govnet.gov.mz
http://www.govnet.gov.mz
https://doi.org/10.1136/bjophthalmol-2018-312428
https://doi.org/10.1136/bjophthalmol-2018-312428
https://doi.org/10.3389/fpubh.2019.00341
https://doi.org/10.2147/JMDH.S104807
https://doi.org/10.2147/JMDH.S104807

	Assessment of the distribution of human and material resources for eye health in the public sector in Nampula, Mozambique
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	Study location
	Definition of variables
	Data collection and research tool
	Ethical aspects
	Statistical analysis

	Results
	Human resources for eye care
	Health facilities with eye health services
	Material resources for eye care

	Discussion
	Human resources for eye care
	Health facilities with eye health services
	Material resources for eye care
	Final considerations and recommendations

	Limitations
	Conclusion
	Anchor 25
	Acknowledgements
	References


