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Perception on fluoride related health problems in
an area of endemic fluorosis in Ethiopia: An
exploratory qualitative study

Zenebe Mdaku?, Shabbir 1smail?

Abstract
Objective This exploratory sudy was conducted to describe the knowledge, attitude and
perception of the community regarding fluoride and related hedth problems in an aea with
endemic fluorogs
Methods: The study was caried out in Wonji-Shoa Sugar Estate, an agro-indudrid community in
south-eastern  Ethiopia.  Qualitative research techniques were used.  Six focus groups were
identified representing the various segments of the population in the area in terms of age, gender,
and socio-economic dtatus. A series of 9x Focus Group Discussions (FGDs) were conducted in a
community setting led by the investigators.
Results & Concluson: the resuts showed that the hedth consequences of consuming untreated
water is farly understood but 4ill there is a knowledge ggp and wrong perception concerning
fluoride related hedth problems paticulaly among women from the lower socio-economic
segment of the community, hence hedth education should be given to the community with
emphasis to this group. This study has aso showed a podtive dtitude of the community towards
taking active pat (by idea generation, contributing labour and support upcoming initigives) in
future effortsin providing the community with a safe water supply.
Recommendation: further studies, are recommended to address the issues usng a mixture of
qualitative and quantitative methods. [Ethiop. J. Health Dev. 2002;16(1):85-93]

Introduction

Exposure to excessve fluoride in drinking water has been known to cause dentd fluoross in
children and skeletd fluoross in Adults, which has been dso cdled endemic fluoross  Endemic
fluoross has been described in many parts of the world (1), and particularly extensive reports have
come from India (2-4). In the African continent, it has been reported from severd countries, the
majority of the reports coming from East Africa (5 8).

Studies on endemic fluorods in Ethiopia have been caried out since the 1970s (6,8). In the most
extendve dudy of endemic fluorods in Ethiopia among 1456 individuds in 14 communities in
the centrd Rift Vdley, Tekle Hamanot and colleagues (5) reported a dentad fluoross prevaence
rate between 69% and 98% (mean 84%) in the groups sampled.

The great public hedth and economic impacts of skdetd fluoross in Wonji (and presumably in
other commercid farming and indudrid firms) is indicated by the ealy retirement of 244 locd
workers between 1976 and 1984 due to this disease (9,8). The neurologica com-plications among
those affected by advanced skeletd fluoross include myelopathy, with or without radicul opathy.
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In Ethiopia, by 1990, about 150 communities and natura water bodies had been tested for fluoride
levels by the Ethiopian Water Supply and Sewerage Authority (WSSA) and severd other
inditutions and individud researches.  Of the 65 locdities sudied in the Rift Vdley, 47 had
fluoride levels aove 15 ppm, 31 of them with concentraions of 50 ppm and above, and 7
between 20 ppm and 177 ppm (9). Studies on Endemic fluorods in the Ethiopian Rift Valey have
shown that both dentd fluorosis and skeletd fluorogs are important public hedlth problems (6- 8).

In view of the increased emphasis on safety of drinking water, public hedth and water managers in
developing countries give less emphess to fluoross in the presence of other highly prevdent life-
threstening hedth problems.  Moreover, going by the WHO recommendation of 1.5mg/l as the
maximum permissble concentration of fluoride in drinking water (10), most of the boreholes in
the affected regions should have been closed down. The problem is further aggravated by limited
budgets which redricted the feashility of edablished deflourideting technologies or provison of
dterndtive water sources.  In addition, snce the economic cost of endemic fluoross to human
beings is largely indirect, it is unlikey that fluorods would be recognised as an aea of immediae
need by the less developed countries. However, given that endemic fluoross is an important public
hedlth concern in the area (6-8) as a prdude to introduction of preventive intervention among
affected communities and for planning short term and long term drategies, public hedth workers
should explore the posshbiliies of mobilisng the community a risk to use gopropriate low-cost
methods to protect themsdves. For this to be feasble, some understanding of the knowledge,
attitude and perception of the affected communitiesis required.

The authors of this study were able to locate only a handful of studies deding with knowledge,
attitudes, practices and behaviours related to fluoross. One study reported in 1998 in Quebec City
in Canada assessed the knowledge, perception and behaviour of the general public concerning the
addition of fluoride in drinking water (11). A quditaive sudy among the Chinese living in West
Yorkshire in Leeds, the UK assessed the orad hedth beiefs and attitudes (12). Perceptions of
dentd fluorogs among Western Audrdians was studied by asking lay people what they fet about
the appearance of teeth of children with varying degrees of fluoross (13). Apart from these, to our
knowledge so far, there are no sudies reported describing knowledge perception, atitude and
hedth seeking behaviour of inhabitants resding in areas where fluorods is endemic, especidly in
Ethiopia

The objective of this study is, therefore, to assess the knowledge, attitude and perception of the
community about fluoride and fluoride rdated hedth problems with a view of identifying entry
pointsfor preventive intervention.

Methods and Subjects
The sudy utilized a quditative method to collect rdevant information. It was conducted in June
2000 in Wonji Shoa Sugar Estate (WSSE).

The WSSE is an agro-indudrid community Stuated 110 kms south-east of Addis Ababa (the
capital city) and 10 kms south of Nazareth. At present the estate stretches over an area of 50
square kms within the Great East African Rift Vdley. The community of the estate largely depend
on wedl wae with high fluoride content ranging from 1.7 ppm to 17.7 ppm. The WSSE
community has an estimated population of around 20,000 organized in Sxteen villages two factory
villages and fourteen plantation villages Both dental and skeletd fluoross have been reported
from WSSE (6-8).
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The quditative research method utilized Focus Group Discussons (FGDs) as a technique of data
collection. One very knowledgesble person who hes lived for a long time in the community was
nominated by the Medica director of Wonji Hospitad and other hedth workers as a key informant
and this person identified the persons to paticipate in the group discussons. Firdt, focus groups
were separated based on their socio-economic background because it was anticipated that the
economicaly better ones ae the educated ones and will obvioudy have better knowledge,
favourable attitudes and lesser risky practices. In this country, less educated ones and reatively
poorer ones do not tend to speak in the presence of better offs. The same with men and women
issues. It's usudly better to separate men and women because women tend to keep quiet and not
expressther views in the presence of men in such agroup discusson.

Six focus groups were identified representing the various segments of the population in the area
We took sx focus groups thinking of enrolling three pairs of men and women groups and planning
to include more if "rdaive sauration" does not occur. But with the 3 pairs of focus groups the
information was more or less Smilar hence, we decided to limit oursdves with the 6 groups only.
The FGDs were conducted in three groups of men and three groups of women. The tow groups of
women and tow groups of men were from plantation dtes representing the low socio-economic
segments of the community, while one group of women and one group of men were from factory
villages representing the higher socio-economic  or educated segment of the community.
Participants were invited to take part on avoluntary basis.

In each focus group, 8-10 persons paticipated. The co-invedtigators of the study moderated the
discussons. The discussons took place in community settings, where the participants were
comfortable.  Quiet and private locations were sdected for this purpose.  Paticipants were
maximdly simulated to discuss their opinions fredy. The discussons were conducted in the locd
language (Amharic).

A pre-structured discussion guide was used to lead the discusson (Annex 1). The discusson
focused on: mgor and priority hedth problems in the locdity, knowledge and perception of the
resdents on fluoride and rdaed hedth problems including their recognition of the problem;
suggestions and willingness to actively participate in preventive measures to tackle the problem in
the locdity. All discussons were tgpe-recorded and later transcribed.  "Line-by-ling' andyds
method (14) was used by the principd investigators. The transcribed information was categorised
and summarised for presentation in the narative form. Additiondly, some quotations were aso
selected and included in the findings.

Results

Major and priority health problems in the locality: Across dl the groups maaria sood as the most
important hedth problem.  This was then followed by ether water-borne parasitic disesses (i.e
amoebiags, hilhaziass, giadiass) and respiratory problems.  Teeth discoloration, bowing and
diffness of the back, diffness of the joints were mentioned next to these as priority hedth
problems by the men groups and the women from the higher socio-economic segment of the
community. The women groups from the plantation villages did not mention teeth discoloration,
bowing of the back and difficulty in turning the head as important hedth problems spontaneoudy.
From the discusson with men it was repestedy mentioned that sgns and symptoms of skeletd
fluorogs are very common in men especidly among those working in the factories.

Community perception towards adequacy, quality and safety of drinking water: dl groups
mentioned three sources of drinking water. These were trested pipe water from boreholes,
untrested pipe water from boreholes ("Shakisd’) and from irrigation cands ("Arjin’). It was
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emphasised that the treated water supply was often discontinued and people are forced to consume
from the other two sources - mainly from the untrested pipe water, which is supposed to be used
only for washing purposes. Water supply was often discontinued for treatment purposes. The
discontinuation sometimes lasts for months and even yearsin some camps.

Regarding this issue one man sad, "... treated and safe water is continuously available in few
camps only, in the rest the pipes often are out of order and sometimes it takes months before it is
repaired. So for us - the poor, we have to go back and use the problematic water - even for
drinking, which is supposed to be used for washing only" There were some emotions and even
anger among participants saying that unfairly water was discontinued for a long time. It could be
felt that there was some uneven trestment in the camps.

Regarding adequecy, apart from the intermittent avalability of the trested water, it was generdly
mentioned to be sufficient. Women groups from the plantation dtes, particulaly emphesised that
"water" was not & al problem in their locdity. They went to such an extent that they sad, "one
can never choose water like one can not choose hisher mother”. These women seemed very
desperate and were not concerned about the quality of water. There was a sharp contrast with
women who were from relatively better to do ones.  Women from the higher socio-economic
segment of the community complaned &bout the unavalability of treated and safe waeter
continuoudy.  They incriminated the other sources to cause diarhoed diseases They dso
attributed the teeth problem and bowing of the back to the use of untrested pipe water ("Shakisd’)
however, they did not associate these problems with the use of river water (irrigation water
"Arjin") as wel as the trested pipe water. The two groups from higher socio-economic segment of
the community sad tha in order to protect their children from teeth discoloration whenever
possible they bring water from Addis Ababa.

Perceived problems as a result of water use - all health related and particularly dental and
skeletal ones: Generaly, across al groups it was fdt that the trested pipe water was very safe for
consumption. Hence, they would prefer to drink water from such trested source, but since this
supply is usudly discontinued in some camps dther for trestment purposes or mechanica falure it
is not adways avalable and hence people are forced to drink water from the untreated source.
Various diseases that were identified to be caused by consumption of water from the other two
sources were mentioned.  The water coming adong the irrigation cands from the Awash River was
assumed to cause bilharziass and mdaria  The untreated pipe water ("Shakisd') was assumed to
cause amoebiads, giardiads, bloody and other intesind problems as wdl as discoloration,
fragility and loosng of teeth, bowing and diffness of the back. Problems reated to fluoross were
said to be very much prevaent among the factory workers and among the old.

Except the women from the plantation Stes dl others were knowledgesble on the existence of

dentd and skeleta problems arisng due to drinking water from the untrested sources. Among
women from the plantation Stes there was a clear ignorance regarding the problem.

There was a consensus in most groups from the plantation dtes that tooth discoloration is s
rampant that it has never been congdered as something abnorma in their communities. The teeth
problems were reported to dart a early ages and are highly prevdent. Yet, it is not commonly
perceved as a mgor problem because of the wide spread prevalence to the extent that it has
become the identity of being aresident of Wonji.

Some younger paticipants even sad, "... the teeth colour of Wonji residents is just like the 1D
plate of a car. "
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Their only concern was that in those severely affected, the teeth were wesk and fragile and this
creates difficulty in chewing hard food such as "Kolo", hard bread ("Kitta") and sugar cane. One
of the men paticipat sad that "... it's so distressing not to be able to chew Kolo and even the
Kitta, while people living in other areas can do so ... " The investigators were gble to observe lots
of grief and disgppointment on the face of paticipants when they were discussng about these
ISSues.

On the other hand, those groups from the higher socio-economic segment of the community had a
clear concern and worry that their and their children's teeth were discoloured and were not
aeshetically good looking. They dso sad that there are adults as well as children who have lived
for long time in this locdity and yet they do have purdy white teth. In some families some of
them has completedly white teeth while others have mottled teeth like the rest of the people in the
locdities. Why teeth of these persons remaned white is difficult to explan. That is why some of
the resdents paticulaly those with a higher socio-economic daus bring drinking water from
places as far as Addis Ababa. These are the few households who can afford to do so. For most
this was just unthinkable. Con-cerning functiondity, adl agreed that hedthy teeth should be adle to
chew "anything edibl"e be it soft or hard food, such as "Kolo", hard bread ("Kitta"), sugar cane
and soon.

Knowledge and source of information about fluoride and fluorosis. Though water was ascribed to
be the cause of the teeth and skeletd problems described by most of the discussants, when the
question was raised about the exact aetiology, the opinions were diverse.  Some said that it is due
to the rugting of the pipes, others sad it is just due to the nature of the untreated pipe water of the
"Shakiso", many sad that they had no idea a dl, and a few of them mentioned that it might be
because some ‘minerds which are found in water in large amount. The word "fluoride’ was
hardly known among the various participants, particularly the women and aso the men from the
plantation gtes. Discussants  from the plantations paticulaly the women were completdy
ignorant about the problem of fluoross Most men and women from the higher socio-economic
group were well conversant about the term fluoride, problems reaed to very high leves of it in
the water and its health consequences.

Hedth workers have given lots of hedth education from the hospitd as wel as dsewhere.  The
maority were concerned about mdaria, environmental hedlth, tuberculoss, vaccination and so on.
But mogt of the FGD participants sad that information on fluoride related problems has either
never been heared or rardly mentioned by hedth workers in the locdity. They mentioned that it
probably was not a point of atention because they might have thought there is nothing to do about
it.  Almogt none of the discusson groups mentioned having been actively taught about fluoride
related problems at dl, especidly by hedth workers.

One man sad, "I have lived here for most of my life, but never heard the doctors or nurses
working in the hospital talking about the water causing teeth discoloration as well as bringing
bone problems. | guess they do not do so because they know that they can't actually help us solve
the problem. ™

Perceived health, social and economic consequences due to the fluoride related dental and
skeletal complications: Mogt of the focus group paticipants did not think that the teeth
discoloration is a problem, yet the younger ones sad that they were singled out when going to
other areas as people from Wonji and girls paticulaly fet a bit ashamed of having such
discoloured teeth. They often had to cover their mouth while laughing and so on. There are aso
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many who could not eat hard foods and often ther tegth were foul smdling, very fragile and
panful. Older people were reported to be a risk of bowing and diffness of the back and the
joints, which interferes with their day-to-day activities Some adso sad that many of the residents
face the economic consequences beyond the medical complications. In the advanced stages of the
problem, factory workers are forced to go into early retirement. This in turn has affected the living
standards of many of the resdents.

One factory worker said, | know that unless | leave this place sooner if | have to stay for the rest
of my life here, | will start bowing down, get weaker, be less efficient and eventually thrown out of
job. | get so much worried for my family thinking about their fate afterwards’. At some pint the
discussons went dead slent and everybody became so sad and it seemed that they were dl
contemplating their future - the socid and economic complications of skeletd fluoross.

There were some differences among the seasona workers and the permanent ones regarding their
dentd hedth. The seasond ones sad that they were laid-off for some time during summer and
hence they went to ther families in the countryside where they consumed clean spring water and
hence were less likely to develop the teeth and bone problems. Economicdly, bowing of the back
and joints resulted in early retirement in someindividuds.

One man working in plantations sad that"l am originally from Kembata, So | go every summer to
my relatives there. The rest of the year | stay in Wonji. | have done this the last many years. Look

at my teeth they are perfectly okay. There are many others like me and they are very much less
affected "

uggestions and willingness to participate in preventive measures: Concerning possble solutions,
some groups suggested that the water from the river is reaivey safe and that water should be
pumped, trested and didributed for consumption. As to the other loca solutions, some families
are bringing drinking water from other places like Addis Ababa, Which every one agreed will not
solve the problem. All the discussants have expressed willingness to participate in any public
hedlth activity intended to provide the community with a safe water supply on a continuous basis.

One woman said, 'Of course we are willing to do anything possible to solve this problem. Though
we don't say it out, it is sad for us to be always in such a stress despite living in such a beautiful
place”.

It was evident from dl focus groups that they love the place to live yet the problem is making ther
life difficult. They dont want to leave but dso nat suffer. It seemed that it was a difficult choice
to make among the two. They would do anything to work with anybody who would be trying to
solve the dental and skeletd problems they are having.

Discussion

This was an exploratory quditative study; hence a datidicdly representative sample was not
amed. Thus the findings should be interpreted with this limitation in mind. However, snce the
various focus groups are sdected in such a way that they represent the different age groups,
gender, and sodo-economic segment of the community studied, we bdlieve that the study gives a
redidic impresson of the issues addressed.  The man findings of this sudy were (@) Dentd
fluorogs was not conddered as a mgor and priority hedth problem by most of the groups (b).
There was lack of knowledge on hedth consequences of consuming untreated water particularly
concerning fluoride and related hedth problems among women from the lower socio-economic
ssgment of the community (¢). There is a podtive dtitude among the com-munity resdents
towards taking active part in any intervention in the future, which attempts to provide a safe water
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supply.  And, (d) there is a huge concern among the resdents regarding the economic
consequences due to skeletd fluorosis.

In our study, dentd fluoross was not congdered as a mgor and priority hedth problem by most of
the groups. This may be due to the progressve nature of the medica problem and the fact that
often it is panless and non-life threatening as well as due to the fact that it affects the mgority of
people living in the area to such an extent that discoloration of the teeth being consdered as a
"socid” norm in these communities. Nevertheless, it was viewed by some as an embarrassng
problem paticulaly for girls and those from the higher socio-economic segment of the study
community. Similar findings were aso reported esewhere in Wesern Audrdia (13). Dentd
fluorosis dso becomes a concern for everybody affected when it causes pain and interferes with
feeding. Although people from the low socio-economic ssgment of the locdity faled to mention
the word “fluoride” as a cause of fluoross, they had a good under-standing that the problem is
related to the consumption of untrested drinking water.

The groups from the higher socio-economic segment of the community were fairly knowledgesble
about fluoross and its hedth consequences. On the other hand, lack of knowledge concerning
fluoride and its hedth consequences in women from the lower socio-economic segment of the
community deserves due atention and action. Since mogt of these women are in child-bearing
age, educating them would have a great impact on the success of future intervention programmes.
This should be incorporated into the routine hedth education given in the villages. Another
concern coming out of this study is that hedth workers seem to have avoided teaching about to
fluoross and what to do about it. Many respondents sad that they were told nothing about
fluorods from professonas. This may have hgppened out of frudration of the hedth workers
themsalves, because most of the defluoridation attempts have not been ether fully successful or
not sustainable. We believe that the issue should get sufficient attention by the hedth workers and
gppropriate hedth education should be given. Other sudies in Africa have shown that the more
information people got about dentd problems from hedth workers and the media, the more those
informational media were trusted, the higher ther persond risk gppraisd for their dentd problems
(15). In the same dudy it was reported that hedth workers played a dgnificant role in influencing
women'srisk gpprasa.

The reported economic consequences to persons affected by skeletal fluoross should aso be of
concern.  From the discussons of the study one can learn that those who have lived long enough in
the locality to develop severe skeletal fluorosis are as a consequence either go to early retirement
or are lad-off dtogether. It is therefore not difficult to understand the consequences on the family
and the community a large. Mogt of the discussants (particularly plantation workers) sad that
they are going to end in such gStuation and we could see the frudration and helplessness they
expressed. Moreover, those who are better-off have a choice of reducing the fluoride exposure by
usng dternatives such as bringing in drinking water from other places such as Addis Ababa,
whereas for people with lower economic gatus, it seems that they do have no other choice.

The sudy showed willingness to participate by dl the groups in activities directed a improving
the provison of safe water supply to the community. This supplemented by hedth education will
be an important asset for future defluoridation programs.

The mgor limitation of the study was that hedth workers were not included it lacks useful
information from the service provider's point of view.
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In condusion, this dudy indicates that the hedth consequences of consuming untrested weter is farly undersood but
dill there is a knowledge gap and wrong perception concerning fluoride and its hedth consequences particularly
among women from the lower sodo-economic ssgment of the community. Hence, hedth education should be given
to the community with emphads to this group. This study wes able to demondrate the differences in perception of
the cause and consequences of the problem among the various segments of the population, i.e, by gender, socio-
economic datus and education. This study has dso showed a postive attitude of the community towards taking an
active pat in future eforts in providing the community with a safe water supply. To address these issues/further
dudies usng a mixture of quditaive and quantitative methods are recommended. Such sudies should be able to
determine the actua pre-vdence of fluoride rdated problems. Studies should dso focus on essessng ways of
mitigating the adverse effects of fluorogisin thelocdlity.
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Annex 1: Focus Group discusson Guide (Discusson Themes)

1. What arethemgjor hedth problemsin your locdity?
2. Among the problems mentioned, which ones do you consider are the priority hedth problems?
3. How do you assess the sources, adequacy, safety and qudity of the water supply in your locaity?

a. Mention the sources of weter

b. Isweater in adequate supply?

c. Isthewater safe for household consumption induding for drinking purposes?

d. How do you assessthe quality of water in terms of its colour, test and appearance?
4. How do you define hedthy tegth? Characterise your definitions. Discuss in terms of its gopearance, strength, any
pan and disfunctiondlity, ec.
5. Wha hedth rdaed problems do exis due to the waer that you use in the locdity, paticulaly dentd and skeetd
complications?
6. Knowledge, percgptions and atitude of the community regarding dentd and skdetd problems due to the water
use
7. Discuss any hedth, socid and economic consequences due to the dentd and skdletd problems as a result of the
water consumption.
8. Are there any pearsons in this community whose teeth are not discoloured. Explain the reasons why they remained
white
9. Did any of you hear about theterm  fluoride:? Explain whet it doesto your hedlth.

10. What measures have been taken o far by the authorities as well as the community themsdves to avert the dentd
and skeletd problems due to the water consumption.

11. Have you ever been taught or informed about fluoride-related problems and their consequences here in the
locdity? If yes, who did it? What was told? How often wasthat done?

12. Wha do you think should be done to solve fluoride-rdated problems? How far are you ready to participate in
any endeavor to find solutionsfor these problems?
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