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Abstract

Background: Many blinding eye conditions of childhood are preventable or treatable, particularly in developing
countries. However, primary eye care (PEC) for children is poorly developed, leading to unnecessary visual loss.
Activities for control by health workers entail interventions for systemic conditions (measles, vitamin A deficiency),
identification and referral of children with sight threatening conditions and health education for caregivers. This
pilot study evaluated integrating a package of activities to promote child eye health into Reproductive and Child
Health (RCH) services in Dar-es-Salaam, Tanzania.

Methods: Design: historical comparison study. Fifteen Clinical Officers and 15 nurses in 15 randomly selected RCH
clinics were trained in PEC for children in July 2010. They were given educational materials (poster and manual) and
their supervisors were orientated. Knowledge and practices were assessed before and 3 weeks after training. One
year later their knowledge and practices were compared with a different group of 15 Clinical Officers and 15 nurses
who had not been trained.

Results: Before training staff had insufficient knowledge to identify, treat and refer children with eye diseases, even
conjunctivitis. Some recommended harmful practices or did not know that cataract requires urgent referral. Eye
examination, vitamin A supplementation of mothers after delivery and cleaning the eyes at birth with instillation of
antibiotics (Crede’s prophylaxis) were not routine, and there were no eye-specific educational materials.
Three weeks after training several clinics delivering babies started Crede’s prophylaxis, vitamin A supplementation of
women after delivery increased from 83.7% to 100%, and all staff included eye conditions in health education
sessions. At one year, trained staff were more likely to correctly describe, diagnose and treat conjunctivitis (z=2.34,
p=0.04)(30%-vs-60.7%). Mystery mothers observed health education sessions in 7/10 RCH clinics with trained staff,
five (71.4%) of which included eye conditions.

Conclusions: Primary eye care for children in Dar-es-Salaam is inadequate but training RCH staff can improve
knowledge in the short term and change practices. Attendance by mothers and their children is high in RCH clinics,
making them ideal for delivery of PEC. Ongoing supportive supervision is required to maintain knowledge and
practices, as well as systems to track referrals.
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Background
Many eye diseases of childhood in developing countries
can be prevented (e.g. corneal scarring from measles and
vitamin A deficiency disorders (VADD), or treated (e.g.
cataract) so preventing visual impairment or blindness
[1]. In 2002, the World Health Organization (WHO)/
Lions Sight First project for the prevention of blindness
in children identified 10 key activities which could be
implemented by primary health workers to promote the
eye health of children in sub-Saharan Africa and South
East Asia [2]. Five of the activities relate to the control
of conditions which can be associated with visual loss (e.g.
measles, VADD) while the other five focus on specific
eye conditions (e.g. conjunctivitis of the newborn, cata-
ract) (Table 1) and may also cause visual loss. Some of
these interventions have a strong evidence of efficacy
[3] whereas there is less evidence for others [4]. One of
the activities, vitamin A supplementation of women im-
mediately after delivery, although not a Ministry of
Health policy, is being practiced. The WHO/Lions Sight
First project for prevention of blindness in children rec-
ommended that the 10 key activities be integrated into
existing primary or community health care services,
such as Reproductive and Child Health (RCH) clinics,
the Expanded Program of Immunization, the Integrated
Management of Childhood Illnesses (IMCI), and nutri-
tion and vitamin A supplementation programmes. How-
ever, to our knowledge the 10 key activities have not
been integrated into existing primary or community
health care services in any country.
Table 1 Ten key activities to promote healthy eyes in
children

Ocular condition Activity

Control of conditions which can be associated with visual loss

Vitamin A
deficiency

1. Give vitamin A supplements to children routinely

2. Give vitamin A supplements to mothers after
delivery

3. Promote breast feeding and good nutrition

Measles 4 Give vitamin A supplements to children with
measles or malnutrition

5. Immunize children against measles

Control of ocular conditions

Conjunctivitis
of the newborn

6. Clean the eyes of babies at delivery and apply
antibiotic eye drops

Trachoma 7. Keep children’s’ faces clean

Cataract 8. Refer children with poor vision or white pupils
to an eye worker

Traditional
eye remedies

9. Avoid the use of traditional eye medicines

Trauma 10. Refer children with history of injury to an eye
worker
In Tanzania, dispensaries and health centres are re-
sponsible for managing common illnesses and identifica-
tion and referral of those requiring secondary or tertiary
care. These health facilities are staffed by Clinical Offi-
cers (COs) who are trained for 2–3 years after secondary
school education. They are also staffed by registered and
enrolled nurses (more than 3 years nurse training) and
public health nurses (trained for 1 year). Registered and
enrolled nurses are the main providers of antenatal care
and deliveries. All primary, secondary and tertiary level
facilities provide RCH services for family planning, safe
motherhood, child survival, and control of sexually
transmitted diseases and HIV/AIDS. More than 90% of
mothers attend antenatal and postnatal care and ap-
proximately 50% of deliveries take place in these facil-
ities [5]. Aspects of RCH involving child health are
based on the Integrated Management of Childhood Ill-
ness (IMCI) which gives guidance on how to assess chil-
dren aged 2 months to 5 years, how to classify the
severity of the condition, and the treatment required.
Despite frequent contact with trained health personnel

from birth to five years, children with eye conditions
usually present very late to tertiary eye departments in
low and middle income countries, including Tanzania
[6-10]. Reasons include animist or fatalistic beliefs about
causation, lack of awareness that the condition is treat-
able, poor levels of education amongst mothers, fear of
surgery and indirect and direct costs. Health workers
sometimes also give the wrong advice as they too are
unaware of the correct management and the urgency re-
quired. The consequences of late management of con-
genital cataract are considerable, impacting on the
family as well as the child [11] as delayed surgery can
lead to poor visual outcomes [7,9,10] and psychosocial
and physical developmental delay [12-15]. Delay in the
diagnosis and management of other eye conditions can
have other consequences. For example, delay in identifi-
cation and treatment of retinoblastoma can lead to death
of the child.
The purpose of this pilot study was to evaluate imple-

mentation of 10 key activities for healthy eyes by pri-
mary level staff in RCH clinics in Dar-es-Salaam,
focusing on changes in their knowledge, attitudes and
practices following training, and whether change was
maintained over 12 months.

Methods
Overview
This study was a historical comparison study. All public
RCH clinics in the three districts of Dar-es-Salaam,
Tanzania were enumerated, followed by simple random
sampling to select 15 RCH clinics so that the number se-
lected reflected the population of each district. In each
RCH facility, one CO and one nurse providing RCH
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services were randomly selected for interview and train-
ing. Participants in selected RCH clinics were trained in
the 10 key activities in July 2010 and were given educa-
tional materials for themselves and their clinic. Three
weeks later they were re-interviewed, to assess change in
their knowledge of eye disease in children or practices.
One year later they were visited again, to assess whether
they had maintained their knowledge and practices.
Findings at one year were compared with a different
group of RCH staff who had not been trained.

Pre-intervention phase
Development of educational materials
An illustrated reference manual was written for RCH
staff which covered simple anatomy of the eye and de-
scriptions of each of the 10 key activities and their im-
portance in preventing eye diseases and visual loss. The
manual included treatment and referral guidelines and
the location and telephone number of the two tertiary
eye departments in Dar-es-Salaam. A poster was also de-
veloped, with simple text in Swahili. The manual and
poster included photographs of African women and chil-
dren to illustrate each activity.
A semi-structured questionnaire for use before and

after training was developed to collect demographic and
professional data, activities performed, workload and the
challenges RCH staff faced in their work. Knowledge of
eye diseases and how they would manage them were
assessed through questioning, and by images of children
with conjunctivitis in the newborn, cataract and trauma.

Review of basic training curricular of RCH staff
The training curricular for RCH staff were requested
from the Directorate of Human Resource of the Ministry
of Health and Social Welfare to assess whether primary
eye care for children was included.

Observation of RCH activities
Activities performed by RCH staff while at work were
observed and recorded using a checklist. Data on the
number and diagnoses of patients referred for further
management was obtained from registers. The type, con-
tent, use, and display of educational materials were
noted.

Intervention phase
Study population and sampling
All government primary health facilities providing RCH
services for children from each district of Dar-es-Salaam
region were enumerated and assigned a number. Each
number was written on a separate piece of paper, and
then fifteen papers representing 15 facilities were ran-
domly selected. Selected facilities included 6 health cen-
tres and 9 dispensaries. The total number selected in
each district was proportionate to the population of the
district such that 6 RCH clinics were selected in the lar-
gest district, Kinondoni, 5 from Temeke and 4 from Ilala
district. In each RCH clinic one nurse and one CO were
selected; if there were two or more nurses, one was se-
lected at random. Two district RCH coordinators, who
supervise staff in the clinics, were also oriented towards
the intervention so they could provide supportive super-
vision. A year later, in July 2011 a further 15 facilities
were selected from the same districts, using the same
methods as in 2010.

Training of clinical offices and nurses
In July 2010, 30 staff underwent one day intensive train-
ing (15 nurses, 15 COs) at Muhimbili National Hospital
(MNH). Topics included simple anatomy of the eye; the
causes, treatment and prevention of common eye con-
ditions and the causes of blindness in children. Em-
phasis was placed on how to identify, treat or refer
each condition. Each of the 10 key activities and its role
in the prevention of blindness was discussed. Teaching
methods included lectures, and group discussion. On
the same day, Participants visited the pediatrics eye unit
at MNH to observe visual acuity testing, refraction and
low vision assessment. They were shown children with
corneal scars, congenital and developmental cataracts,
and retinoblastoma.
Participants were asked to refer all children with ab-

normal eyes, poor vision, squint (non-aligned eyes),
white pupils (from cataract or retinoblastoma) to Mnazi
Mmoja (MM) Health Centre where two Assistant Med-
ical Officers in Ophthalmology (AMO-O) trained in
child eye health screened and referred the children to
tertiary care, as is usual practice in Tanzania. Partici-
pants were requested to keep records of referrals and
contact the Childhood Blindness Coordinator at MNH if
they suspected a child to be blind. The coordinator
would then record details of the child and follow up
with the mother and/or with staff at MNH to find out
whether the child attended for assessment. Each partici-
pant was given a poster, training manual and a torch for
examining the front of the eye.
Participants were also interviewed in depth to find out

what they knew about beliefs and behavior in the com-
munity in relation to eye diseases affecting children, and
traditional remedies used to treat eye diseases. RCH
Coordinators were also interviewed to triangulate what
RCH staff reported and to explore how challenges in
implementing the 10 key activities could be overcome.
The two RCH coordinators were asked to clarify/con-

firm that they had responded to issues raised by the
RCH workers e.g. in relation to their daily duties, or
who they should refer children to, or how they should
prioritize their workload.
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Post-intervention phase
Data collection one year after training (i.e. in July 2011)
All clinics with staff trained in 2010 were visited in July
2011 for re-interview using the same questionnaire as at
baseline. Two staff not present were interviewed by tele-
phone. The following were observed: whether the poster
was displayed and the manuals and torch were still avail-
able, and details of referral. Staff were asked whether
they used the poster and manual. The MM Health
Centre was visited, to ascertain the number of children
referred with eye conditions in the 6 months before and
after the 2010 training.
In July 2011, 20 mystery mothers were selected at ran-

dom from the RCH clinics at MM Health Centre and
Temeke hospital. Those agreeing to participate were
assigned one RCH clinic to visit from the 10 control
clinics and 10 clinics where staff had been trained a year
earlier. They were asked to attend the health education
session and report back on the topics taught. They were
also asked to tell staff that a child at home had white spots
in his eyes and to report back the advice she was given.
After visits by the mystery mothers, 30 RCH staff in

the 15 control clinics were trained using the same mate-
rials and methods as in 2010. The same questionnaire
was administered and data from the untrained (control)
group was compared with the 2010 trained group.

Data management
Quantitative data were analyzed using the statistical pack-
age for social sciences (SPSS) version 15.00. Descriptive
statistics were depicted using absolute numbers and simple
percentages. Chi square and t-significance tests were used
where appropriate to compare differences in knowledge
and practices between the trained and untrained groups.
Ethical approval was obtained from the Research and

Ethics Committees of the London School of Hygiene &
Tropical Medicine and Muhimbili University of Health
and Allied Sciences. Written informed consent was ob-
tained from all participants.

Results
Training curricular for RCH staff and educational materials
The curriculum for the basic training of RCH staff did
not include eye diseases in children, apart from the pre-
vention and treatment of ophthalmia neonatorum. IMCI
only refers to eye conditions occasionally e.g., that con-
junctivitis can complicate measles. All RCH clinics had
educational materials, mainly posters on a range of
topics. Apart from prevention of ophthalmia neona-
torum, none were specifically on eye conditions.

Study population
In 2010, two participants were not available for the three
week post-training interview. In 2011, four were not
available: two could not be contacted and two had trans-
ferred to another facility.

2010: three week follow up
Three weeks after training demonstrated that there had
been considerable improvement in knowledge, and
change in some practices. For example, 24 (85.7%) and
25 (89.2%) RCH staff could recognize conjunctivitis and
cataract from images after training compared with 14
(46.7%) and 2 (6.7%) respectively before training. Staff in
4 RCH facilities conducting deliveries had initiated
Crede’s prophylaxis and all RCH staff reported delivering
eye health education compared with 66.6% before train-
ing. All staff had put up their posters and had their man-
uals at work. There was also change in attitudes as
trained RCH staff started to train other workers on child
eye health using the poster and manual. The poster and
manual were also used during health education sessions,
to illustrate different aspects of eye health to mothers,
and for reference. All staff thought the poster was more
useful than the manual.

“We have displayed our poster at the outpatient
department entrance and it is getting a lot of attention
from patients and staff alike. Distribute it to all RCH
clinics”.

“Nowadays we use this poster to illustrate eye
conditions during health education”.

“Patients crowd around it, reading and asking us
questions. They show a lot of concern about their
children. They compare the appearances on the
pictures and ask questions about themselves and their
children”.

When asked why the poster had attracted so much at-
tention, one clinical officer remarked:

“……. probably because the pictures are real as
opposed to drawings”.

The following are quotes from RCH staff in relation to
the manual:
“This simple manual is good for reference.....First we
look at the poster then consult the manual for further
information”.

“….when we came back from training, our colleagues
wanted to know everything ……. All seven photocopied
the manual for their reference”.
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When asked whether the training had improved their
knowledge of child eye health, one CO remarked:

“The training has been very beneficial. For me, I used to
feel very incompetent when a patient with an eye
condition came to the clinic. I just referred. Now I know
and I am able to give medicine or refer as required………
But it was too short. May be one week would be better…”.

The RCH coordinator in one district commented that
there had been a change in some practices in relation to
eye care:

“In this RCH, whenever we see a child with eye
problems, we refer to {staff name} (CO) because he
had the training”.

Participants expressed appreciation for the training
manual and poster:

“I look at the pictures and look at the patient then I
know the condition…”.

In 2010, twenty one of the 30 untrained RCH staff re-
ported the following beliefs in the community: spicy
food during pregnancy causes red discharging eyes 11
(36.6%), and eating clay 2 (6.7%) or eggs 1 (3.3%) during
pregnancy causes blindness in children. Other causes in-
cluded angering ancestors 2 (6.7%), a child looking at
his/her naked parents 2 (6.7%) and witchcraft 1 (3.3%).
Other reported beliefs were: painful swellings on eyelids
of children (sties) were due to misbehavior of the
mother towards her in-laws 2 (6.7%). Nine (30%) respon-
dents did not know of any misconceptions. Local herbs
(pounded, chewed, tree sap) and milk were the com-
monest home remedies for red eyes.
Reported barriers in identification and referral of chil-

dren cited by untrained RCH staff included: inadequate
knowledge and skills in child eye health, lack of diagnos-
tic tools and drugs, lack of supervision, unclear roles
and responsibilities, long distances to referral centers,
and overwork, as shown by the following quotes:

“I have never been trained in eyes….We did not have
an eye clinic at my hospital”.
(Even though we had some teaching on eye diseases,
we have had no refresher training—————eye
doctors should do like IMCI. IMCI…..send workers for
refresher training).

“We have nothing to examine eyes with, I have seen a
chart to examine eyes, we do not have one…….drugs
to use in new born babies…”.
“It is only you who have visited us….. I have never
seen an eye doctor visit us before. We don’t know or
learn on eyes. If you want the eye program to continue,
you should do what the HIV and TB doctors do. They
visit the health centers and dispensaries regularly
(CO)……”.

“Honestly, we used to clean and instill eye drops in new
born babies. I do not know how and why we stopped.
…….there is nobody reminding them, nobody follows
up…. Probably just laziness (RCH coordinator)”.

“It is very sad to refer a patient who will not go for
referral because sometimes it is too far (nurse)”.

“We are overburdened with work. Usually there is one
enrolled nurse per shift and sometimes two or more
mothers deliver within minutes of each other.. You have
to concentrate on making sure they deliver safely and
pay minimal attention onto issues like cleaning eyes (a
nurse who used to work in a district hospital)….”.

2011 evaluation to compare trained and control staff
Characteristics of trained and untrained staff at the 2011
evaluation
Equal numbers of COs and nurses in the trained and
control group took part in the study (i.e. 15 in each
group) (Table 2) at both time points. Clinical Officers
were more likely to be male than nurses in both groups
(Z = 2.15, p = 0.03 trained group; Z = 2.19, p = 0.02 con-
trol group). The mean age of staff in the control group
was 45.3 years compared with 42.9 years for those
trained (Z = 0.79, p = 0.42). The mean number of years
staff had worked in the RCH clinics was 5.6 and 4.0
years for the control and trained groups respectively but
the difference was not statistically significant. COs in
both groups were younger than nurses and had been in
the post for a shorter period of time, but differences
were not significant. The workload was similar between
RCH clinics with trained and control staff.
Almost 80% of participants in both groups had re-

ceived some primary eye care training during their basic
professional training, but none had received refresher
training. Both RCH coordinators were females and their
ages were 45 and 49 years. The mean age of mystery
mothers was 32 years.
All RCH facilities monitored the weight of children,

undertook immunization with vitamin A supplementa-
tion, which are recorded on the RCH card and gave
health education (Table 3). However, most clinics did
not routinely examine the eyes of children, nor were all
mothers supplemented with vitamin A immediately after
delivery. None of the RCH clinics had torches for
eye examination. Three weeks after training, all (100%)



Table 2 Demographic and professional characteristics of RCH staff who were trained (n = 30) and not trained (n = 30)

Characteristic Staff in control RCHs N = 30 Staff in trained RCHs N = 30 P-value

COs (n = 15) Nurses (n = 15) All (%) COs (n = 14) Nurses (n = 14) All (%)

N N N (%) N N N (%)

Age group 26-35 3 2 5 (16.6) 6 0 6 (20)

36-45 4 6 10 (33.3) 6 6 12 (40)

46-55 8 7 15 (50) 3 9 12 (40)

Mean, SD 45.4 (8.5) 45.4 (7.6) 45.3 (7.9) 38.3 (8.1) 47.5 (6.7) 42.9 (8.7) 0.4

Duration at RCH (yrs) 1-3 7 4 11 (36.6) 13 5 18 (60)

4-6 4 6 10 (33.3) 2 5 18 (60)

>6 4 5 9 (30.0) 0 5 5 (16.6)

Mean, SD 5.0 (4.6) 6.3 (5.5) 5.6 (5.1) 3.1 (1.4) 4.9 (2.4) 4.0 (2.1) 0.6

Sex Male 6 0 6 7 0 7

Female 9 15 24 8 15 23

Highest qualification (yr) 1979-89 3 6 9 (30) 2 2 4 (13.3)

1990-99 2 2 4 (13.3) 4 7 11 (36.6)

2000-09 10 7 17 (56.6) 9 6 15 (50.0) 0.3

Previous training* Yes 11 12 23 (76.7) 13. 12 23 (76.7)

No 4 3 7 (23.3) 2. 3 5 (23.3)

Refresher training* Yes 0 0 0 0 0 0

No 15 15 30 (100) 15 15 30 (100)

Number of children seen each day

COs Nurses Register COs Nurses Register

(Mean, SD) 30 (17.8) 89 (48.6) 184 (73.5) 35 (16.1) 86 (48.2) 178 (69.2)

CO = Clinical Officer; * = in eye-care.
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retained and used their torches while 9/28 (23.1%) had
torches at one year. Three of those who had torches at
one year had purchased them as personal property after
the ones issued at the training broke down or were lost.
From a review of the MM Health Centre register, 108

(18 per month) children had been referred for tertiary
eye care in the 6 months before training which increased
to 135 (22 per month) in the 6 months after training. It
Table 3 Daily activities of RCH staff

Activity Facilities where
applicable

RCH

Daily activities performed at RCH

Weight monitoring 30

Immunization 30

Health education 30

Vitamin A supplementation – children 30

Vitamin A supplementation – mothers 30

Eye exam 30

Children with eye problems seen/week N

None

One or more 2
was not possible to determine how many had attended
tertiary facilities nor ascertain the diagnosis.

Experience and knowledge of eye diseases in children
Purulent discharge was the commonest condition seen
by both groups (Table 4). Staff who had been trained
were more likely to make the correct diagnosis and
management decisions than staff who had not been
clinics with control staff
(n = 30)

RCH clinics with trained staff
(n = 28)

100% 100%

100% 100%

100% 100%

100% 100%

86.7% 100%

33.3% 100%

% N %

4 13.3 1 3.5

6 86.5 27 96.3



Table 4 Conditions seen and management decisions

Control (n = 30) Trained (n = 28) P-value

Eye condition COs (n = 15) Nurses (n = 15) All (%) COs (n = 14) Nurses (n = 14) All (%)

Purulent discharge 10 11 21 (70) 10 9 19 (67.8) 0.14

Others 5 2 7 (23.3) 4 5 9 (32.1)

Did not remember 2 2 (6.6) 0

Management of purulent discharge:

Described symptoms did not know diagnosis 3 5 8 (26.6) 0 2 2 (7.1) 0.16

Described symptoms but wrong diagnosis 2 2 4 (13.3) 0 0 0

Described symptoms with correct diagnosis
and treatment

5 4 9 (30) 10 7 17 (60.7) 0.04

Did not remember the child they last saw 0 2 2 (6.6) 0 0 0

Other actions 5 2 7 (23.3) 4 5 9 (32.1)

COs = Clinical Officer.
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trained. Three control COs said they would treat con-
junctivitis with steroid eye drops.
Trained staff could name more eye conditions of

childhood than untrained staff (mean 3.2 +/−1.3; vs
mean 1 +/− 1.0; z = 4.610, p < 0.0001). In both groups
COs were more knowledgeable than nurses, with the dif-
ference being statistically significant for trained COs (t =
2.25, p < 0.02). Trained staff were also able to name more
management options than untrained staff (2.16 +/− 1.2 vs
1.3 +/− 1.0; z = 2.34, p < 0.01). The mean number of man-
agement options known by untrained COs was higher
than among untrained nurses but differences were not sta-
tistically significant (1.6 +/− 0.95 vs 1.3 +/− 0.9 respect-
ively; t = 0.80, p < 0.2).
Only ten control RCH staff could correctly identify

conjunctivitis from an image compared with 23 trained
staff (33% vs 82.1%, z = 4.25, p < 0.001) (Table 5). Twenty
five control staff did not know or misdiagnosed cataract
compared with 11 trained staff (83.3% vs 39.3%, z = 3.45,
p < 0.001). Management decisions for cataract and trauma
were also significantly better among trained staff. Indeed,
Table 5 Diagnostics skills and management decisions of train

Identification Control (n = 30)

COs (n = 15) Nurses (n = 15) A

Image of conjunctivitis:

Correctly identified 6 4 10

Image of cataract:

Correctly identified 3 2 5

Management of cataract:

Refer for surgery 3 3 6

Refer, did not know treatment 6 7 13

Management not known 6 5 11

Management of trauma:

Immediate referral 2 1 3
three control participants mentioned that cataract in chil-
dren should be treated with vitamin A.

Practices in relation to prevention
Seventeen RCH clinics had facilities for normal deliver-
ies (10 with trained staff; 7 with control staff ). Only
28.5% of control clinics were routinely performing
Crede’s ocular prophylaxis (i.e. cleaning the eyes imme-
diately after birth and instilling antibiotic eye drops)
compared with 57.1% of clinics with trained staff. In
control clinics some cleaned the eyes only while others
instilled eye drops, but only if the mother had a sexually
transmitted disease. Reasons for not performing Crede’s
prophylaxis were lack of supervision, being overworked
and lack of eye drops.
Training reinforced by the educational materials led to

change of practice.

“After training, we conducted a clinical meeting and
taught our colleagues what we had learnt. Honestly,
we were not putting eye drops in newborn eyes. The
ed and control RCH staff

Trained (n = 28) P-value

ll (%) COs (n = 14) Nurses (n = 14) All (%)

(33.3) 13 10 23 (82.1) 0.00

(16.6) 9 8 17 (60.7) 0.01

(20.0) 10 11 21 (70.0) 0.00

(43.3) 5 3 8 (28.5) 0.4

(36.6) 0 0 0 (0.0) 0.00

(10.0) 7 8 15 (53.5) 0.00
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practice had been forgotten….. Now we have set out a
protocol to have antibiotic eye drops as one of the
components of a delivery tray”.

Health education conducted in relation to the eye
Two health education methods were used: health talks
by nurses three-four times a week to groups of mothers
in the waiting area, and one to one counseling of
mothers by nurses and COs. Nurses prepared a time-
table of topics for the health talks, which were changed
if there was a disease outbreak (e.g. measles). Almost
half of untrained staff (43.3%) had never given health
education on eye conditions but over three quarters of
trained staff had held a session on eye conditions within
a week of the evaluation visit (Table 6). There were also
considerable differences in the topics covered, with
trained staff being more likely to cover topics specifically
related to eye conditions than untrained staff. Mystery
mothers visited and reported that they had observed
health education sessions in 15 out of 20 RCH clinics.
Health education related to the eye was observed in 0/8
(0%) and 5/7 (71.4%) RCH clinics with untrained and
trained staff respectively (Table 7).
Trained nurses made the following comments:

“These days, we have scheduled eye disease topics on
the health education timetable”.
Table 6 Health education relating to the eye delivered by RC

Control (n

COs (n = 15) Nurses

When last eye health education was delivered:

Within last 7 days 5

Within last 4 weeks 4

Within last 1 year 1

Never 5

Content of health education:

Not specifically related to eye health

Facial hygiene 6

Delivery 1

Infection during delivery 2

Examine baby after delivery 0

Specifically related to eye health

Eye diseases 1

Importance of immunization 0

Importance of vitamin A 0

Identification referral of those with eye disease 0

Do not use non-prescribed/traditional eye medicine 0

Total 15 1
“I used to counsel mothers to exclusively breast feed
…., but I did not know that it prevents eye diseases.….
now I feel more confident talking to mothers about it”.

Enthusiasm for eye health education was shown by a
nurse who had visited a trachoma endemic area:

“These days I frequently see adults with destroyed
corneas and in- turned eyelashes just like on the pictures!
….before the training, I never knew what was wrong with
all these people. Oh, I feel like calling a big meeting to
give a lecture…. I advise them to go to hospital”.

Mystery mothers reported that measles and measles
immunization were the topics most frequently covered
in health education sessions (7/15 sessions) (Table 7),
but only trained nurses said that measles can affect the
eye and that measles immunization can prevent blind-
ness. Trained staff also gave talks on vitamin A and the
eye and on other eye conditions in children, unlike un-
trained staff. All mystery mothers reported that RCH
staff had instructed them to bring the affected child to
the clinic for examination.

Discussion
Findings from this pilot study show that knowledge
about eye conditions in children and how they can be
H staff

= 30) Trained (n = 30)

(n = 15) All (%) COs (n = 14) Nurses (n = 14) All (%) P-value

5 10 (33.3) 11 11 22 (78.5) <0.001

2 6 (20.0) 3 3 6 (21.4) 0.4

0 1 (3.3) 0 0 0

8 13 (43.3) 0 0 0

3 9 (30) 4 1 5 (16.6)

2 3 (10) 0 0 0

2 4 (13.3) 0 0 0

0 0 0 1 1 (3.5)

0 1 (3.3) 2 0 2 (7.1)

0 0 0 3 3 (10.7)

0 0 3 6 9 (32.1)

0 0 4 3 7 (25)

1 0 1 (3.5)

5 30 (100) 14 14 28 (100)



Table 7 Mystery mothers report on health education
delivered by RCH staff

Topics covered Control
n = 10

Trained
n = 10

N % N %

Not specifically related to eye health:

Safe delivery 2 20 1 10

Sexually transmitted diseases 1 10 1 10

Lactation and good nutrition 1 10 0 0

Measles and immunization 4 40 0 0

Specifically related to eye health:

Vitamin A and the eye 0 0 1 10

Measles immunization and the eye 0 0 3 30

Identification of children with eye diseases 0 0 1 10

None observed:

No health education session 1 10 2 20

Arrived too late for health education session 1 10 1 10
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prevented or managed was low among RCH staff in
clinics in Dar-es-Salaam, even for common conditions
such as conjunctivitis. Indeed, some staff suggested in-
appropriate treatments, such as steroid drops for con-
junctivitis or vitamin A capsules for cataract. This
inappropriate treatments are likely to exacerbate the
condition, or lead to delay in accessing appropriate care,
which in the case of cataract, increases the risk of poor
visual outcomes [9,10,16]. The relatively low level of
knowledge almost certainly reflects the limited exposure
staff would have had to primary eye care during their
initial training. Also as noted in the results, preventing
ophthalmia neonatorum is the only eye-specific condi-
tion included in the initial curriculum. The lack of edu-
cational materials on eye conditions in the clinics also
suggests that eye care had not been a topic covered in
training or continuing professional development. Our
findings are in contrast to a study in Ethiopia where pri-
mary health care workers were more knowledgeable
about the causes of blindness in children [17] probably
because of the on the job training they had received.
Staff in the study were eager to learn and training im-

proved their knowledge and management decisions, as
in a study in India [18]. It is important to note that
knowledge was better at three weeks than at one year
after training. This emphasizes the need for supportive
supervision, which should focus on continuing profes-
sional development and not just administrative or man-
agerial matters [19]. Studies elsewhere have shown that
training alone can give disappointing results in terms of
changing practices and behaviours [20]. A future study
will need to explore barriers which may limit the ability of
RCH staff to change their practices e.g. lack of autonomy
in decision making, unclear roles and responsibilities, or
lack of time, so that these barriers can be addressed [21].
In our study COs were generally more knowledgeable

than nurses, and could name more eye conditions and
their management than nurses before training, reflecting
their different educational backgrounds and roles. How-
ever, some COs recommended some potentially harmful
treatments, such as treating conjunctivitis with steroids.
Although COs diagnose and treat conditions, nurses are
the first point of contact with mothers and their chil-
dren, and provide the health education. Although the
study did not explore the satisfaction of RCH workers
with the training methods, duration and training mate-
rials in any depth, some participants thought the training
was too short. Future studies should explore the optimal
duration of training for different cadres of RCH staff
considering that they have different educational back-
grounds. Most staff were enthusiastic about the training
materials but any further studies should explore whether
they can be improved.

Practice of RCH staff
Staff were already providing a good service in relation to
measles immunization and vitamin supplementation but
they did not know that these interventions also reduce
blindness in children. The high coverage of these inter-
ventions, which reflects the priorities and policies of the
Ministry of Health, are reducing under 5 mortality rates
in Tanzania. There is also anecdotal evidence of less cor-
neal blindness in children [22]. However, activities spe-
cific to eye health, such as Crede’s prophylaxis, were not
being routinely performed. Reasons for not using Crede’s
prophylaxis included overwork, and lack of supervision
and eye drops. However, after training half of the facil-
ities that conducted deliveries resumed the practice,
which suggests that improved knowledge in relation to
the importance of ophthalmia neonatorum motivated
staff to change their practices, which were maintained at
one year. The number of children referred to MM
Health centre increased after training, but a limitation of
this study was that it was not possible to track these
children to ascertain how many were referred unneces-
sarily, nor to determine the accuracy of diagnoses made
by RCH staff. Efforts to track referred patients and their
diagnoses should be made in a future study.

Health education
Another positive change was that trained staff felt
confident to deliver health education on eye conditions,
often including eyes when talking about other condi-
tions, such as measles. However, to be effective, health
education should take place alongside improvement in the
quality of services, in both clinical and non clinical care
[23]. Topical medication and diagnostic equipment, such
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as torches, must be provided, to enable staff to put into
practice what they talk about during health education.
Educational materials for those using health services

are a requirement of PEC [24] and the lack of informa-
tion on eye conditions for mothers as well as staff shows
that this aspect of PEC also needs to be addressed. In
this study efforts were made to make the poster relevant
and attractive, with messages that were easy to under-
stand. Staff reported that mothers responded positively
to the poster and they valued and used the poster and
manual for reference and health education.
The misconceptions and beliefs in the community

about eye conditions reported by staff in this study may
partly explain delay in accessing eye services for chil-
dren. Other studies in Tanzania and Sub-Saharan Africa
show that home treatments and remedies, and those rec-
ommended by traditional healers, are commonly used
for eye conditions in children [25]. Some of these prac-
tices can be harmful (e.g., causing trauma, infection)
while others can lead to delay in seeking appropriate
treatment. It is important that staff in RCH clinics ad-
dress these topics during health education [26].

Conclusions
This is the first study to evaluate the 10 key activities for
healthy eyes as a package of care since they were recom-
mended over ten years ago. We explored the provision
of eye care for infants and children in RCH clinics and
investigated providers’ perspectives on barriers to pro-
viding PEC in children. This preliminary study shows
that mothers and children use the clinics in large num-
bers, and RCH staff are willing to learn and change their
practices. The next phase will be to assess the impact of
this intervention, focusing on health seeking behavior
and attitudes in the community towards eye care for chil-
dren which may limit access, and will explore whether
PEC in children can become embedded within IMCI.
Health management information systems will need to be
strengthened so that children referred can be tracked
through the health system, and we will discuss with man-
agers how supportive supervision can be improved and rele-
vant supplies provided and maintained. As Dar-es-Salaam
is not representative of Tanzania, the study will take place
in rural and per-urban areas in another region.

Abbreviation
PEC: Primary Eye Care; RCH: Reproductive and Child Health; IMCI: Integrated
Management of Childhood Illnesses; COs: Clinical Officers; MNH: Muhimbili
National Hospital; MM: Mnazi Mmoja Health Centre.

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

Authors’ contributions
MM and CG conceived and designed the study. All data collection and
analyses were undertaken by MM. All authors contributed to the manuscript.
All authors read and approved the final manuscript.
Acknowledgements
This study was supported by a grant from Task Force Sight and Life and
Sightsavers Tanzania Country Office.

Declaration
The authors have no proprietary interest in any materials mentioned in this
article.

Author details
1Department of Ophthalmology, Muhimbili University of Health and Allied
Sciences, P.O. Box 65001, Dar-es-Salaam, Tanzania. 2Department of Pediatrics
and Child Health, Muhimbili University of Health and Allied Sciences,
Dar-es-Salaam, Tanzania. 3Department of Clinical Research, London School of
Hygiene & Tropical Medicine, Keppel Street, London WC1E 7HT, UK.

Received: 7 May 2013 Accepted: 25 April 2014
Published: 2 June 2014

References
1. Gilbert C, Rahi J: Visual impairment and blindness in children: Magnitude

and Causes. In Epidemiology of Eye Diseases Chapter 14. Edited by Johnson
DMG, Weale R, West S. London and Singapore: Imperial College Press/World
Scientific; 2012.

2. World Health Organization: Report of a WHO consultation group. Geneva: A
five year project for the prevention of childhood blindness; 2002.

3. Thurnham DI: Vitamin A suplementation: Beneficial effects on mortality
and morbidity in children aged six months to five years. Sight and Life 2011,
25(3):38–49.

4. Darling EK, McDonald H: A meta-analysis of the efficacy of ocular
prophylactic agents used for the prevention of gonococcal and
chlamydial ophthalmia neonatorum. J Midwifery Womens Health 2010,
55(4):319–327.

5. Ministry of Health and Social Welfare: Health Sector Performance Profile
Report Update 2010 (Mainland Tanzania July 2009 – June 2010). Chapter 7.
Dar es Salaam: National Bureau of Statistics; 2011:29–36.

6. Bronsard A, Geneau R, Shirima S, Courtright P, Mwende J: Why are children
brought late for cataract surgery? Qualitative findings from Tanzania.
Ophthalmic Epidemiol 2008, 15(6):383–388.

7. Thakur J, Reddy H, Wilson ME, Paudyal G, Gurung R, Thapa S: Pediatric
cataract surgery in Nepal. J Cataract Refract Surg 2004, 30(8):1629–1635.

8. Wilson ME, Hennig A, Trivedi RH: Clinical Characteristics and Early
Postoperative Outcomes of Pediatric Cataract Surgery With IOL
Implantation From Lahan, Nepal. J Pediatr Ophthalmol Strabismus 2011,
48(5):286–291.

9. Saiba SE, Kimani K, Ilako DR: Outcome of childhood cataract surgery at
Kenyatta National Hospital. East Afr J Ophthalmol 2008, 31:13–18.

10. Congdon NG, Sergio R, Maki S: Determinants of pediatric cataract
program outcomes and follow-up in a large series in Mexico. J Cataract
Refract Surg 2007, 33(10):1775–1780.

11. Reichman NE, Corman H, Noonan K: Impact of child disability on the
family. Matern Child Health J 2008, 12(6):679–683.

12. Jan JE: The visually impaired child and family. In Paediatric Ophthalmology
Chapter 15. 2nd edition. Edited by Taylor HC. London: Elsevier Saunders;
2005.

13. Tadic V, Pring L, Dale N: Attentional processes in young children with
congenital visual impairment. Br J Dev Psychol 2009, 27(Pt 2):311–330.

14. Tadic V, Pring L, Dale N: Are language and social communication intact in
children with congenital visual impairment at school age? J Child Psychol
Psychiatry 2010, 51(6):696–705.

15. Troster H, Brambring M: Early social-emotional development in blind
infants. Child Care Health Dev 1992, 18(4):207–227.

16. Bowman RJ: Outcomes of bilateral cataract surgery in Tanzanian
children. Ophthalmology 2007, 114(12):2287–2292.

17. Hailu Y, Tekilegiorgis A, Aga A: Know how of primary eye care among
Health Extension Workers (HEWs) in Southern Ethiopia. Ethiop J Health
Dev 2009, 23(2):127–131.

18. Gupta SK, Hubley J, Nirmalan PK: Training primary care physicians in
community eye health. Experiences from India. Indian J Ophthalmol 2002,
50(1):63–68.

19. Bosch-Capblanch X, Garner P: Primary health care supervision in
developing countries. Trop Med Int Health 2008, 13(3):369–383.



Mafwiri et al. BMC Nursing 2014, 13:15 Page 11 of 11
http://www.biomedcentral.com/1472-6955/13/15
20. Dudley L, Garner P: Strategies for integrating primary health services in
low- and middle-income countries at the point of delivery. Cochrane
Database Syst Rev 2011, 7:1–76. doi:10.1002/14651858.CD003318.pub3.

21. Cahill NE, Heyland DK: Gaps between knowing and doing: understanding
and assessing the barriers to optimal health care. J Contin Educ Health
Prof 2007, 27(2):94–102.

22. Masanja H, de Savigny D, Smithson P: Child survival gains in Tanzania:
analysis of data from demographic and health surveys. Lancet 2008,
371(9620):1276–1282.

23. Hubley J, Gilbert C: Eye health promotion and the prevention of
blindness in developing countries: critical issues. Br J Ophthalmol 2006,
90(3):279–284.

24. Khan MA, Soni M, Khan M: Development of Primary Eye Care as an
Integrated Part of Comprehensive Health Care. Community Eye Health 1998,
11(26):17–19.

25. Courtright P, Lewallen S, Kanjaloti S, Divala DJ: Traditional eye medicine
use among patients with corneal disease in rural Malawi. Br J Ophthalmol
1994, 78(11):810–812.

26. Yorston D, Foster A: Traditional eye medicines and corneal ulceration in
Tanzania. J Trop Med Hyg 1994, 97(4):211–4.

doi:10.1186/1472-6955-13-15
Cite this article as: Mafwiri et al.: A pilot study to evaluate incorporating
eye care for children into reproductive and child health services in
Dar-es-Salaam, Tanzania: a historical comparison study. BMC Nursing
2014 13:15.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Overview
	Pre-intervention phase
	Development of educational materials
	Review of basic training curricular of RCH staff
	Observation of RCH activities

	Intervention phase
	Study population and sampling
	Training of clinical offices and nurses

	Post-intervention phase
	Data collection one year after training (i.e. in July 2011)

	Data management

	Results
	Training curricular for RCH staff and educational materials
	Study population
	2010: three week follow up
	2011 evaluation to compare trained and control staff
	Characteristics of trained and untrained staff at the 2011 evaluation
	Experience and knowledge of eye diseases in children
	Practices in relation to prevention
	Health education conducted in relation to the eye


	Discussion
	Practice of RCH staff
	Health education

	Conclusions
	Abbreviation
	Competing interests
	Authors’ contributions
	Declaration
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


