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Abstract  
Background: Bottled water labels enable the consumers to choose brands that can best fit to their needs and 
preferences. Anything inaccurate, however, may pose serious public health risks, especially to vulnerable 
individuals. In Ethiopia, regular monitoring of bottled water quality and labelling practices is still lacking.  
Objectives: This study assessed the labeling practices of water bottling firms in Ethiopia and compared the values 
of physicochemical water quality parameters measured in the laboratory with figures inscribed on the labels.  
Methods: Samples of 11 domestic bottled water brands (N = 165) were randomly purchased from retail stores and 
supermarkets in Addis Ababa at three different occasions (between July 2013 and May 2014) and analyzed for their 
physicochemical constituents. The written and graphic information on labels of bottled water products were 
examined and compared with the values measured in the laboratory. Besides, values of parameters determined in 
the laboratory were compared and contrasted against national standards and international guidelines to assess 
suitability for health and to evaluate their legal compliance.  
Results: A number of deficiencies were identified with regard to labeling practices. The incompleteness of the 
constituents displayed on the labels was a clear weakness. Only the concentrations of  , , , and  were appeared on the 
labels of all brands. On the other hand, ten, eight, and seven firms out of eleven manufacturers inscribed no 
information on their labels regarding the levels of total alkalinity,  and  respectively. The paired t-tests performed to 
compare the values measured in the laboratory and the manufacturer's labeling revealed that significant differences 
(P < 0.05) observed for the values of .  In addition, there were discrepancies between the labeled figures and the 
values measured in the laboratory for , , , and . Moreover, there were inconsistencies when firms classify their bottled 
water products as ‘Mineral water’, ‘Spring water’, ‘Purified Water’, and ‘Natural water’ and a few of them were 
wrongly characterized.                       Conclusions: From this study, it can be claimed that some parameters were 
mislabeled or unlabeled and a few brands were inaccurately characterized. Despite the presence of basic legal 
instruments, it can be said that consumers’ right are yet to be respected. To tackle the problem, regular monitoring 
by responsible authorities would be helpful. Besides, third-party labeling services could be used to boost the 
credibility of the labeling process. [Ethiop. J. Health Dev. 2016;30(2):78-85]   
Keywords: Ethiopia, labelling, misbranding, public health, water quality  
  
Introduction  
Food labels are expected to specify the composition, net 
weight (volume), nutrition facts, and a variety of other 
information about a product (1). It can essentially 
comprise of any written or graphic descriptions appear 
on a product, its container, and packaging. It may include 
information that can promote safe handling and eventual 
disposal (2). As aptly described by the International 
Bottled Water Association (IBWA), labels can be used 
as a ‘gateway’ for consumers to obtain information about 
the quality and safety of products (3). Besides, bottled 
drinking water labels provide information on the public 
health aspect of constituents.  
  
Incidentally, IBWA, the Commission of the European 
Communities, the United States Environmental 
Protection Agency (US EPA), and the World Health 
Organization (WHO) have issued various guidelines and 
standards regarding the concentration limits of different 
bottled drinking water quality parameters and labeling 
requirements (3-6). Similarly, the Public Health 
Proclamation of the Federal Government of Ethiopia 
(200/2000) clearly stated that the process of importing, 
producing or distributing bottled mineral water, or plain 
water is prohibited unless its quality is verified (7). And 
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more recently, the Standard Agency of Ethiopia 
proclaimed that constituents of bottled waters should 
clearly be stated and listed in the following order: 
calcium, magnesium, sodium, potassium, chloride, 
sulphate, total alkalinity, nitrate, fluoride, iron, 
bicarbonate, Total Dissolved Solids (TDS) and pH. 
Besides, it specifies that the bottlers are obliged to 
include whether the product is natural and still or 
carbonated and sparkling, its suitability for infants, net 
content, date of production and expiry dates, physical 
address of the manufacturer, and so on (8).  
  
Yet, mislabeled products or products having inaccurate 
or misleading labels are common in the water bottling 
industry. A number of studies conducted at different 
times and places reported that descriptions of parameters 
appeared on labels might not be accurately specifying 
the real values contained in bottled water products. In 
this regard, Weinberger (1991) confirmed that the 
concentrations of  determined in the laboratory and 
the values reported on the labels showed great variations 
(9). In a similar account, an assessment done in Saudi 
Arabia, reported that the average measured content of , , 
and pH were found higher than the values reported on 
the labels for 21 brands that were being consumed in 
Riyadh (10). On the other hand, the same source 
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discovered that the measured TDS contents were lower 
than the figures put on the labels. In the same way, a 
study conducted in Iran reported that the labeled  
values were different from the measured concentrations 
in all sampled brands (11). Yet again, another 
investigation conducted by Moazeni et al. (2013) found 
that the measured levels of  and  were about 43% and 
52% higher than the amounts displayed on the labels 
respectively.  
The same authors also revealed that the real contents of  

, , and pH were about 71%, 48%, and 67% less than 
labeled values respectively (12). According to Momani 
(2006), significant variations between the labeled and 

measured values for , and  
were observed (13).  

As can be inferred from the aforementioned reports, 
inaccurate labeling practices are more pronounced in the 
industry and may pose serious public health problems, 
especially to high risk and immunecompromised 
individuals (6). Despite the health risks and the 
emergence of various reports from different corners of 
the globe regarding unethical activities in the business, 
the labeling practices of water bottling companies have 
not been studied in Africa including Ethiopia. Thus, the 
intention of this assessment was to determine the 
concentration of important water quality parameters 
contained in the most widely marketed bottled water 
brands in Addis Ababa and to evaluate their labeling 
practices.  
  
Methods   
Study Design: A cross-sectional study was conducted 
within the time frame of about 11 months (between July 
2013 and May 2014). The study period was extended to 
11 months to have representative physicochemical 
results for each brand within that time as changes (if any) 
in water treatment methods affect the quality of the 
products.  
  
Study Area: Bottled waters are normally available 
everywhere in the city from big supermarkets to small 
shops. But, samples of the 11 bottled water brands were 
purchased from supermarkets and shops in Addis Ababa 
which were supplied by the manufacturers. Besides, the 
handling or storage of the products was considered to 
decide sampling palaces.  
  
Study subjects: During the study period (2013/2014), 
there were about 32 functional drinking water bottlers all 
over the country (14). Nevertheless, purposive sampling 
technique was employed and only 11 bottled water 
brands (namely: Abyssinia, Ambo, Aquaddis, Aquasafe, 
Cheers, Classy, Kool, Oasis, Origin, Real, and Yes) 
which were widely available in the market were included 
for further analysis. To avoid undesirable effects from 
this study, letters A, B, C, D, E, F, G, H, I, J, K, L, and 
M were assigned hereafter to represent the brands (letters 
represent brands without alphabetic order).  
  
Sample Size Determination and Sample Collection: 
From the 32 bottled water brands functional in Ethiopia 
during the time of the investigation, this study included 

11 brands which were widely available in Addis Ababa. 
Five bottles of water from 11 commonly available and 
sold bottled water brands were collected randomly from 
retail stores and supermarkets at three different 
occasions. As a result, 15 samples from each 11 brand 
and a total of 165 bottles were collected.   
  
Laboratory Analysis: Each time five bottles of water (of 
the same batch of production) from each brand were 
collected and thoroughly mixed to have an even 
distribution of chemicals, and then equal volume of 
water from each of the five bottles of water was taken 
and combined together in a clean bottle to have 
composite samples. Such composite samples were then 
run as single samples. Thus, triplicate runs of composite 
samples were conducted for each brand and the averages 
of the triplicate runs were taken for each parameter and 
every brand for further analysis and comparison.  
  
Each composite sample was analyzed for aggregate 
parameters (pH, TDS, total hardness, bicarbonate 
alkalinity, and conductivity), anions (chloride, nitrate, 
nitrite, ammonia, fluoride, bicarbonate, phosphate, and 
sulphate), cations (sodium, potassium, calcium, and 
magnesium), trace elements (cadmium, chromium, 
copper, lead, manganese, nickel, and iron) and 
organoleptic characteristics (taste, odour, turbidity, and 
colour) in accordance with the procedures delineated in 
the standard methods (15).  
  
To confirm the accuracy of laboratory outputs, the Public 
Health Chemistry Laboratory at the Ethiopian Public 
Health Institute followed multiple quality assurance 
steps and procedures in-line with ISO/IEC 17025 (16). 
Thus, analytical grade reagents were used for sample 
preparation and analysis; replicate tests were done to 
minimize bias; and blank samples, laboratory-fortified 
samples, and reagent blanks were analyzed 
simultaneously with water samples (to find out the 
contribution of the reagents to error). Internal standards 
were used and calibrations were done to equipments 
depending on the type of analysis. To check 
interpersonal reproducibility of the result, 10% of the 
samples were analyzed separately by different 
technicians (17).  
  
Using the quality control procedures delineated above, 
the concentration of all the metals such as cadmium, 
chromium, copper, lead, manganese, nickel, and iron 
were evaluated using graphite furnace atomic absorption 
spectrometry with the exception of potassium and 
sodium which were measured by a flame photometer. 
Similarly, the content of ammonia, fluoride, nitrate, 
nitrite, phosphates, and silica were determined by using 
UV/VIS spectrophotometer. Besides, other physical 
parameters such as conductivity, pH, and turbidity were 
assessed by means of conductivity meter, pH meter, and 
turbidity meter respectively. Besides, argentometric and 

(0.02N) titration methods were used to determine 
the levels of chloride and alkalinity respectively. The 
amounts of calcium and hardness were determined by 
the EDTA titrimetric method. However, the values of 
magnesium were estimated from the difference between 

,  ,  ,  
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hardness and calcium as . On the other hand, 
sulphates and TDS contents were quantified by 
gravimetric analysis (15, 17).  

Evaluation of Labels: The written and graphic 
information on labels of bottled water products of all 
brands were examined and compared with the values 
measured in the laboratory, and also evaluated against 
national standards and international guidelines to assess 
their suitability for health and also to judge their legal 
compliance. The TDS values of all brands were 
estimated from other parameters inscribed on the labels 
using equation 1 and 2 and compared with the labeled 
TDS values (18).  
  
TDS = Sum of cations + Sum of anions + Silica ….. (1)   
Or  
TDS = 0.6 (alkalinity) +  +  +  +  +  

 +   +   +   ………………..…….... (2)  
  
Statistical Analysis: The physicochemical data 
generated from laboratory procedures and the facts and 
figures collected from the labels of each brand of bottled 
water were fed into the spreadsheet of MINITAB®17 
(Minitab Inc., State College,  
Pennsylvania, USA) and appropriate statistical tests 
were done (19). Paired t-tests were conducted to 
investigate the significance of the differences between 
the average of the values of each parameter measured in 
the laboratory and their respective values written on the 
labels of bottled water products. The one-sample ttests 
were also done to evaluate the significance of the 
differences between the values measured in the 
laboratory with values set by national standards. Prior to 
statistical tests, however, normality of the data was 
evaluated by performing the Kolmogorov-Smirnov tests 
and visual examination of bar graphs (20). Besides, 

Dixon’s tests for outliers were done to scrutinize whether 
differences between a suspected extreme value and other 
values in each parameter were significant (21). In this 
assessment, a P-value of < 0.05 was considered 
statistically significant.  
  
Ethical Consideration: Ethical clearance was obtained 
from the Ethical Review Office of the Ethiopian Public 
Health Institute.  
  
Results   
Most of the constituents tested during the assessment 
were within the acceptable level. Thus, only the 
parameters that went beyond the standard limits set by 
the Ethiopian Standard Agency are reported.  
  
Misbranded products: As can be seen from Table 1, 
most of the bottled water brands inscribed exaggerated 
figures on their labels. Specially, brands A, B, F, and G 
inclined to put elevated values of a few parameters on 
their labels. On the other hand, the labeled values of most 
parameters in Brand D, I, and K were found lower than 
mean values measured in the laboratory.  
  
The normality tests run for different parameters showed 
that all the values measured in the laboratory and the 
figures inscribed on the labels were normally distributed 
for all constituents except the pH values (as the pH in 
drinking water has a very narrow range, i.e. between 6 
and 8). Similarly, the outlier tests showed that the values 
of , , , , and TDS were contained single outlier values 
each (p < 0.05). The outlier values were excluded in the 
paired t-test analyses. And yet, the paired t-test analyses 
performed to compare between the data obtained from 
laboratory procedures and the manufacturer's labels 
revealed that only  showed significant differences (p < 
0.05).  

Table 1: Parameters elevated or reduced on bottled water labels  
Brand  Parameters labeled higher than the  Parameters labeled lower than the values values 

measured in the laboratory (%)   measured in the laboratory (%)   
Brand A  TDS (65),   (500),   (235)   (93),   (30)  
Brand B   (456)   (54),   (68)  
Brand C  (65)   (57),   (54)  
Brand D  ….   (47),   (73)  
Brand E  (80),  (183) …. Brand F  (500)   (36)  
Brand G  TDS (247),   (667),  (341),  (216),  ....  

 (400)  
Brand H   (25)   (87)  
Brand I  ….  TDS (66),   (83),   (44),   (88),    

(57),   (68),   (very high difference),   (84)  
Brand J   (75)  TDS (48)  
Brand K  ….  TDS (92),   (97),   (76),   (44),   (97)  

estimations (using equation 1 and 2), inconsistencies major parameters like  and . As a result, were obtained between 
estimated and labeled TDS these four brands were not included in this visual values (Table 2). Based on this 
calculation, about 7 examination and estimation.  
brands   reported lower values of TDS than calculated  
Table 2: TDS values reported on labels and estimated values based on equation (1&2)  

   
Apart from laboratory measurement of water quality 
parameters, this assessment estimated values of TDS 
from the other inscribed constituents using equation1 and 
2, and compared with the labeled TDS values. From 
visual inspection of labeled values and  

levels (reduced up to 64 mg/L of TDS). Normally, the 
calculated values must be lower than measured 
(inscribed) values as some cations and anions left 
unlabeled and consequently left out of the calculation. 
The rest four brands were failed to report either TDS or  
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Brand  TDS  values  Estimated TDS values  Differences     
Name  (mg/L)  (mg/L)  from cations  (Labeled value -  Note 

Reported on  and anions reported on  estimated value) 
  the label   the label  in mg/L  

Brand A   149  166  -17    
Brand B  -  1565    No TDS value on the Label  
Brand C 82 98 -16  Brand D 158 176 -18   

Brand E  200  264  -64    

classification of brands. Some of the 
bottled water labeled  for sodium, 

 for potassium,   

Brand  Inappropriate features    Important descriptions    
  

Brand A  Natural spring water, Rich in minerals, safe for  Keep in cool and dry place, store out of 
infants,  no  additive,  no  preservative,  direct sun light   

bacteriologically potable   

Brand K  Natural mineral water, 
purified, boost energy   Address 

included (bottling  
  
  
Unspecified parameters: Ten out of eleven  

site, telephone, fax, P. O. Box, website)  

, and  were appeared on the labels of all  

Vague inscriptions: Ambiguous labeling descriptions 
were observed in all brands (Table 3). In this regard, the 
most ambiguous labeling description was the  

Water’ and so on despite the results showed otherwise. 
One of the brands also got it wrong while writing the 
scientific expression of ionic forms of chemicals as it  

brands incorporated in this assessment labeled their product 
as ‘Mineral Water’, ‘Natural Water’, ‘Purified  
  
  
Table 3: Vague inscriptions observed on the labels  

for bicarbonate.  

Brand B  Naturally sparkling mineral water, Product of Ethiopia    

Brand C  Natural spring water     
Brand D  Pure natural spring water     
Brand E  Healthy living, no unit of measurement, uses modern 

treatment technology    
  

Brand F  Bottled at source, Export standard, natural purified, 
purified by ultra filtration and ozone, safe for infants   

  

Brand G  Natural mineral water     
Brand H  Pure natural water     
Brand I  Purified natural mineral water, source of life, no additive, 

no preservative, safe for infants   
  

Brand J  Purified natural spring water     

Brand F   74   90   - 16     
Brand G   111   136   - 25     
Br and H   169   32   +137   No    and    values on the  

label   
Brand I   124   43   +81   No    and    values on the  

label   
Brand J   85   121   - 36     
Brand K   10   6   +4   No    value on the label   
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manufacturers included in this study inscribed no brands. Besides, the level of pH, TDS, and  were information 
regarding the values of ‘total alkalinity’, in also inscribed in 10 brands of the bottled water (Table their labelling. 
Similarly, about eight brands failed to 4). Surprisingly, one of the brands also missed ‘unit of show the content of  
and  in their bottled water measurement’ of the values of the constituents from its products, and seven firms also 
seemed to be reluctant description.  
to show the values of   on their labels (Table 4 & 
  5). On the other hand, the concentrations of , 
     
    
    
  
  
  
  
Total alkalinity  10   

  
  
Table 5: Parameters missed (not included) on the labels of each bottled water brand (from 13 constituents)  
Brand  Missed constituents that should appear on  Number of unlabeled constituents   

the label  
Brand A , Total alkalinity,  3   
Brand B  Total alkalinity,  ,  , TDS, pH  5  
Brand C  , Total alkalinity,  ,  ,    5   
Brand D Total alkalinity, , ,  4   
Brand E , , Total alkalinity,  4  Brand F , Total alkalinity, , ,  5  Brand G 
Total alkalinity,  2  Brand H Total alkalinity, , , ,  5   
Brand I  –   0 Brand J Total alkalinity, , ,  4   
Brand K Total alkalinity, , ,  4   
  
Discussion  
Misbranded products: The labeled concentrations of  

, , and  of a few brands (Table 1) were found an order 
of magnitude lower than the values measured in the 
laboratory (17). Such variations in the values of these 
specific ions seem intentional as they are normally 
unwanted in drinking water (6). Conversely, some 
brands tend to elevate the concentration of  and  up to 
five times more than the real values. This distortion 
might also be deliberate as high quantities of  and  is 
associated with health benefits and good flavour of water 
(22-23).  

With respect to mislabeling of bottled waters, a number 
of studies were published thus far. An assessment 
conducted by Al Nouri et al. (2014) revealed that the 
concentration of major cations ( , , and ) reported on the 
labels of most bottled water brands were higher than 
values observed in the laboratory (22). Another study 

from Saudi Arabia, undertaken by Khan and Chohan 
(2010) reported that the mean contents of , and 
pH measured in their studies were higher than the values 
reported on the labels. The same authors revealed that 
the TDS contents were reported higher on the labels than 
the products really contained (10). A similar report from 
Iran also found that the values of determined in all 
analyzed brands were different from what were seen on 
the labels (11). Again additional investigation from Iran 
showed that , , and pH were found about 71%, 48%, and 
67% less than values on labels respectively (12). Yet, 
another account on labeling practices reported that 
significant variation of figures between measured and 

labeled values of   
(13).  
  
In this assessment, it seemed that some of the bottling 
firms tend to alter the values of the constituents without 
real purposes. The practice of one of the brands 

,  

,  

,  ,  ,  ,  and  

Table 4:   Number of bottled water brands labeled/unlabeled the parameter (Total No. of brands = 11)   
Constituent most appeared   Number of brands labeled the constituent    

    11   
  11     

  11     
  11     

pH   10     
TDS   10     

  10     
  9     

    7   
  4     

  
Co nstituent most unlabeled   

  
Number of brands unlabeled the constituent    

  8     
  8     

  7     
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evaluated in this study could be an important case in 
point. This particular brand (Brand I) mislabeled 
(reduced) the concentrations of almost all the parameters 
(Table 1) including the most important and essential 
constituents like calcium, magnesium, fluoride, and 
TDS. However, the values of all the parameters 
measured in the laboratory were within an acceptable 
range or at ideal levels for most consumers.  
  
Vague inscriptions: The Ethiopian standard demands 
the labels or the name of the product to be the true 
description of the product concerned. Besides, the 
Standard declared that the use of any phrase or of any 
pictorial device that might create confusion in the mind 
of the public or in any way mislead the public about the 
nature, origin, composition and properties of the product 
being sold is prohibited (8). Similarly, according to 
European Economic Council Directive, when brands 
containing TDS lower than 500 mg/L, they may need to 
be labeled as ‘low mineral content’. If a brand of water 
contained TDS lower than 50 mg/L, the phrase ‘very low 
mineral content’ should appear on the labels (23). Again, 
in the United States, ‘mineral waters’ required to contain 
a minimum of 250mg/L of TDS, and they are normally 
classified by their TDS contents (24). Thus, the phrase 
‘Mineral water’, ‘Natural Water’ and the like might not 
be the right nomenclature for some of the brands 
included in this assessment (17). In this evaluation, it 
was found that only two brands out of eleven showed 
TDS content higher than 250mg/L.  
  
In addition, the European Economic Community 
Directive (EEC 1980) instructs that the phrase ‘contains 
sodium’ needs to appear when the content of sodium is 
greater than 200mg/L, ‘Rich in mineral salts’ when TDS 
content is higher than 1500mg/L, ‘very low mineral 
content’ when the TDS value is less than 50mg/L, 
‘contains bicarbonate’ when its value goes beyond 
600mg/L, ‘contain chloride’ in cases it goes above 
200mg/L, and ‘contain fluoride’ if it contains above 
1mg/L (23). And yet, such descriptions were missing in 
the Ethiopian bottled water labels.  
  
In the European Union, bottled waters can be grouped 
into three major types: ‘natural mineral waters’ (could be 
natural underground, still or aerated water, but with a 
constant level of mineral and trace element content), 
‘spring water’ (groundwater and it is not supposed to be 
treated with any mechanism but it does not expected to 
have a constant mineral composition either), ‘purified 
water’ (which can be surface or underground water that 
has to be treated in order to be suitable for human 
consumption, which can chemically be similar to tap 
water except the way of delivery to consumers) (25). 
According to European Economic Council Directives 
(23) and the Commission Directive (25), the bottling 
companies need to state whether their product is natural, 
still, carbonated, or slightly carbonated on their labels. 
Besides, it clearly states that the term ‘natural mineral 
water’ represents microbiologically unaltered or 
untreated water. However, some bottling companies 
evaluated in this study used the phrase ‘natural water’ 
for ‘ozone treated’, or ‘reverse osmosis’ treated waters. 

In the same way, the IBWA has also its own categories 
of bottled waters as: artesian water/artesian well water; 
drinking water; sparkling water; and well water (4). 
Thus, the bottling companies in Ethiopia may need to 
adopt such classifications.  
  
The other important observation from this assessment 
was that most of the brands were using eye-catching 
labels and graphics and a bottle designed to be attractive 
for consumers. Although visual attractiveness of bottles 
and their labeling affects market success positively (26-
28), those attractive pictures of blue sky and green hills 
with sparkling streams might not have any association to 
the actual origin of the product. Descriptions of the 
product also contain terms that imply purity, such as 
‘natural’, ‘crystal’, ‘premium’, or ‘purified’ (29).  
  
One thing that can be considered vague from the part of 
the law making bodies was that the standards were set 
only as ‘maximum allowable limits’. However, the 
concentration of some essential elements like 
magnesium, potassium, calcium and fluoride should not 
have only the maximum allowable limits, but also 
minimum requirements as they are essential minerals. 
Because, low concentrations of these elements may 
exhibit some undesirable effects when consumers are 
lacking balanced diets and when bottled waters 
consumed regularly as a sole source of water. For 
instance, the Ethiopian Standard stated that the 
maximum allowable limits of  in water supplies 
should not be higher than 1mg/L. However, according to 
the WHO (2011), drinking water containing  less than 
0.5 mg/L needed additional sources of fluoride when it 
is the only source of water for drinking purposes (8). 
Fluoride supplementation may also be needed for 
children between 3 and 13 years of age if the level of 
fluoride in drinking water is below 0.3mg/L (30).  

Generally, any mistaken information on labels may 
affect or mislead consumers and thereby affect their 
health. Besides, deceptions in labeling can reduce the 
efficiency of the markets in the long run as widespread 
deceitfulness and fraud makes consumers less receptive 
to new information, even for truthful messages. Such 
practices may damage the economy at large if no 
appropriate measure is taken. In addition to the 
responsibility of customers, manufacturers, and 
government offices, the role of private and international 
organizations can also be pivotal to boost the credibility 
of information on food labels in general through setting 
standards, certification, and enforcement. Consequently, 
third-party labeling services could be taken as an 
alternative (28-29, 31).  
  
Unspecified parameters: In spite of intensive promotion 
about the flawless quality of their products through a 
range of communication channels, bottling companies 
have got numerous deficiencies to address with respect 
to labelling. One of the weaknesses that can be corrected 
easily was the incompleteness of constituents that should 
have been displayed on the labels. The Ethiopian 
Standard Agency required a complete list of constituents 
in the order of: calcium, magnesium, sodium, potassium, 
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chloride, sulphate, total alkalinity, nitrate, fluoride, iron, 
bicarbonate, TDS, and pH. However, this assessment 
discovered that all the brands were not conforming to the 
command of the Agency (8). As can be seen from Table 
4 and 5, some of the manufacturers were failed to 
inscribe the ‘total alkalinity’, , , and  content of their 
products. From missed parameters,   and  need 
special attention, especially from public health 
perspectives and that made it a serious mistake (6). Such 
lack of uniformity in labeling is, however, not restricted 
to the Ethiopian bottling companies as witnessed by 
Versari et al. (2002) with their similar study conducted 
in Italy (24). Regardless of this practice, it is difficult to 
comprehend the reason why the bottling companies 
prefer not to include all the unspecified parameters. 
Almost all the parameters required to be mentioned on 
labels were within the acceptable range in all brands 
except one brand which contained excess of TDS, 
hardness, alkalinity, and   
(17). When a labeling delineates the true level of 
constituents, it can be seen as a win-win strategy as it can 
be helpful to protect public health and to enhance market 
share of bottling firms simultaneously (32-34). From the 
public health point of view, labels on food and drink 
items can help consumers choose the products that can 
best fit their nutritional requirements. Moreover, it can 
help customers get the best value for their money (32).  
  
Other helpful descriptions: On the labels of most 
products, the location of the source, the name of the 
source, name and physical address of the exploiter were 
declared. Besides, each bottle was marked with bar 
codes, date of manufacture, and best before dates. The 
type of treatment used and net content (volume) were 
declared. In this regard, all the brands included in this 
study were in conformity with the Ethiopian standards. 
Surprisingly, only one brand reported on its labeling that 
it is a member of the IBWA. Being a member of the 
IBWA is good for the motivation of the bottlers to meet 
strict standards and to promote their product and thereby 
to fulfil their market ambitions.  
  
Drinking water bottling companies are supposed to 
report accurate values and descriptions on their labels. 
Nevertheless, accurate labeling of constituents may not 
be enough if consumers failed to understand the health 
implication of individual ions and aggregate parameters 
in bottled waters to select the brands that best suit their 
individual health needs or preferences. For instance, 
those susceptible to osteoporosis may need to refrain 
from waters with low TDS and need to select water with 
elevated calcium and magnesium concentrations. 
Conversely, those with problems related to kidney stones 
may benefit from avoiding hard or mineralized waters. 
Furthermore, those suffering from hypertension may 
need to monitor their sodium intake and avoid water 
products with high sodium content (35). Thus, apart 
from an accurate description of labels, water bottlers 
may have to specify the health concerns when some 
minerals found in excess or at very low concentrations. 
In this regard, the Ethiopian Standards (ES 2001) clearly 
stated that when a product contains  exceeding 
100mg/L, a statement that described the product’s 

unsuitability for the preparation of food for infants 
should be made (8). However, one of the brands included 
in this analysis found to contain  higher than 
250mg/L and made no such attempts on its labelling.  
  
This assessment tried to show how the bottling 
companies are working. Even though, the evaluation was 
a cross-sectional type and limited in its coverage in area 
and subject matter, it helps to understand the modus 
operandi in the business.  
  
Conclusion and Recommendations: This assessment 
observed a number of flaws with respect to labeling 
practices of water bottling firms and the accuracy of their 
inscriptions. One of the shortcomings that can be 
corrected easily was the incomplete list of parameters on 
labels of some brands, despite the Ethiopian Standard 
Agency required the constituents to be listed in full in a 
specific order. It was also found out that the 
concentrations of common water quality parameters 
measured in the laboratory and the values written on the 
labels of bottled water products exhibited considerable 
discrepancies. Ambiguities were also observed in 
matters related to classification of products. In this 
regard, classifications like ‘Natural water’, ‘Mineral 
water’, and ‘Purified water’ found to be inaccurate 
characterization of the products. The other important 
observation was that most of the brands were using eye-
catching labels and graphics which were different from 
the situation on the ground.  
  
Accurate labeling of constituents may not be enough if 
consumers failed to understand the health implication of 
individual ions and aggregate parameters in bottled 
waters to select the brands that best suit their individual 
health needs or preferences. The existing water bottling 
and labeling practice needs support and enrichment from 
decision-making bodies and researchers.  Hence, broader 
and all inclusive studies (like sampling from the source 
and considering all firms in the country) will be helpful 
to inform the supervisory agencies such as, the Ethiopian 
Standard Agency, and Ministry of Health to have more 
effective monitoring and control and thereby to improve 
the quality of products and in turn to enhance public 
health.  
  
Acknowledgments  
I would like to thank the Ethiopian Public Health 
Institute for the financial support to this study.  
  
Competing interests   
The author declares that he has no competing interests.  
  
Authors’ contributions  
This manuscript is prepared by a solo author from 
inception to submission.  
  
References  
1. U.S. Department of Health and Human Services, 

Food and Drug Administration. 2009. Guidance for 
Industry: A Food Labelling Guide (Revised).   

2. Joint FAO/WHO/CAC Food labelling: Food &  
Agriculture  2007.  

Ethiop. J. Health Dev.  2016;30(2)  



86     Ethiop. J. Health Dev.  
  

ftp://ftp.fao.org/codex/publications/.../Labelling/La 
belling_2007_EN.pdf. [Accessed April 24, 2014].  

3. International Bottled Water Association. Progress  
Report  2013.  
http://www.bottledwater.org/files/2013%20Progre 
ss%20Report.pdf. Accessed 12 Feb. 2014.  

4. EC. The Commission of the European  
Communities. Establishing the list, concentration 
limits and labelling requirements for the 
constituents of natural mineral waters and the 
conditions for using ozone-enriched air for the 
treatment of natural mineral waters and spring 
waters. Commission Directive 2003/40/EC. Official 
Journal of the European Union 2003; L 126/34.  

5. United States Environmental Protection Agency. 
Drinking water contaminants, 2009. Available at: 
http://water.epa.gov/drink/contaminants/#Secondar 
y/. [Accessed May 2014].  

6. WHO. Guidelines for drinking-water quality. 2011; 
Vol. 1, 4th ed. Geneva: World Health Organization.  

7. Public Health Proclamation, No. 200/2000, Negarit 
Gazeta of the Federal Democratic Republic of 
Ethiopia, Addis Ababa.  

8. ES. Bottled drinking water – Specifications. 
Ethiopian Standards 2001; 597.  

9. Weinberger SJ. Bottled drinking waters: are the 
fluoride concentrations shown on the labels 
accurate? International Journal of Paediatric 
Dentistry 1991;1:143-146.  

10. Khan NB, Chohan AN. Accuracy of bottled 
drinking water label content. Environ Monit Assess. 
2010;166:169-176.  

11. Massum T, Mojarrad F, Khodakarami K. Accuracy 
of Fluoride Levels in the Bottled Drinking Water 
Products Sold in Hamadan, Iran. DJH. 
2011;3(2):19-25.  

12. Moazeni M, Atefi M, Ebrahimi A, Razmjoo P, 
Dastjerdi MV. Evaluation of Chemical and 
Microbiological Quality in 21 Brands of Iranian 
Bottled Drinking Waters in 2012: A Comparison 
Study on Label and Real Contents. Journal of 
Environmental and Public Health. 2013. 
http://dx.doi.org/10.1155/2013/469590.  

13. Momani KA. Chemical Assessment of Bottled 
Drinking Waters by IC, GC, and ICP-MS. 
Instrumentation Science and Technology.  
2006;34:587-605.  DOI:  
10.1080/10739140600811740.  

14. Amanuel. 26 bottled water brands still unaccredited. 
Capital Newspaper; 28 August 2014.  
Available  at: 
http://capitalethiopia.com/2014/08/28/26-
bottledwater-brands-still-
unaccredited/#.WF5nEPl97IU. [Accessed Sept. 20, 
2014].  

15. American Public Health Association; American 
Water Works Association; Water Environment 
Federation. Standard methods for the examination 
of water and wastewater, 20th ed. Washington, DC: 
APHA, AWWA, WEF; 1998.  

16. The International Organization for Standardization 
and the International Electro technical Commission 

2005. General requirements for the competence of 
testing and calibration laboratories, ISO/IEC 17025.  

17. Amogne WT, Gizaw M, Abera D.  
Physicochemical Quality and Health Implications 
of Bottled Water Brands Sold in Ethiopia. J Egypt 
Public Health Assoc. 2015;90(2):72-79. DOI: 
10.1097 /01.EPX.0000466525.12773.22.  

18. Weiner ER. Applications of environmental aquatic 
chemistry: a practical guide. 2008; 2nd ed. Boca 
Raton: CRC Press.   

19. Minitab 17 Statistical Software (2010). [Computer 
software]. State College, PA: Minitab, Inc. 
Available at: http://www.minitab.com.  

20. Lilliefors HW. On the Kolmogorov-Smirnov Test 
for Normality with Mean and Variance Unknown. 
Journal of the American Statistical Ass. 
1967;62(318):399-402.  
DOI:10.1080/01621459.1967.10482916.  

21. Dixon WJ. Analysis of Extreme Values. The Ann.  
of Mathematical Statistics. 1950;21(4):488-506.  

22. Al Nouri D, Al Abdulkarim B, Arzoo S, Bakeet 
ZAN. Quality Characteristics of Commonly 
Consumed Drinking Water in Riyadh and Effect of  
Domestic Treatments on Its Chemical Constituents. 
Journal of Food and Nutrition Research. 
2014;2(1):25-33.  

23. EEC. European Economic Council Directive 
no.80/777/EEC on the approximation of the laws of 
the member states relating to the exploitation and 
marketing of natural mineral waters. Official 
Journal of the European Communities  
1980;L229:1-10.  

24. Versari A, Parpinello GP, Galassi S. Chemometric 
Survey of Italian Bottled Mineral Waters by Means 
of their Labelled Physico-chemical and Chemical 
Composition. J of Food Comp and Ana. 
2002;15(3):251-264.  

25. Ferrier C. Bottled Water: Understanding a Social 
Phenomenon. AMBIO: A Journal of the Human 
Environment. 2001;30(2):118-119.  

26. Clement J. Visual influence on in-store buying 
decision: an eye-track experiment on the visual 
influence of packaging design. Journal of Marketing 
and Management 2007;23:9-10.  

27. Reimann M, Zaichkowsky J, Neuhaus C, Bender T, 
Weber B. Aesthetic package design: A Behavioral, 
Neural, and Psychological Investigation. Journal of 
Consumer Psychology. 2010; 20:431-441.  

28. Veidung A. An Analysis of a Bottled Water’s 
Design, Source and Brand and its Influence on 
Perceived Quality and Purchase Intention. 2011. (M 
Sc Thesis, Copenhagen Business School, 
Department of Marketing).  

29. Hoegg J, Alba JW, Dahl DW. The good, the bad and 
the ugly: Influence of Aesthetics on feature 
judgments. Journal of consumer psychology 
2010;20:419-430.  

30. Dabeka RW, Conacher HBS, Salminen J. Survey of 
bottled drinking water sold in Canada. Part I. Lead, 
cadmium, arsenic, aluminium and fluoride. J AOAC 
Int. 1992;75:949 -953.  

31. Golan E, Kuchler F, Mitchell L, Greene C, Jessup 
A. Economics of Food Labelling. Economic 

Ethiop. J. Health Dev.  2016;30(2)   

ftp://ftp.fao.org/codex/publications/.../Labelling/Labelling_2007_EN.pdf.%20%5BAccessed%20April%2024,%202014
ftp://ftp.fao.org/codex/publications/.../Labelling/Labelling_2007_EN.pdf.%20%5BAccessed%20April%2024,%202014
ftp://ftp.fao.org/codex/publications/.../Labelling/Labelling_2007_EN.pdf.%20%5BAccessed%20April%2024,%202014
ftp://ftp.fao.org/codex/publications/.../Labelling/Labelling_2007_EN.pdf.%20%5BAccessed%20April%2024,%202014
http://dx.doi.org/10.1155/2013/469590
http://dx.doi.org/10.1155/2013/469590
http://capitalethiopia.com/2014/08/28/26-bottled-water-brands-still-unaccredited/%23.WF5nEPl97IU
http://capitalethiopia.com/2014/08/28/26-bottled-water-brands-still-unaccredited/%23.WF5nEPl97IU
http://capitalethiopia.com/2014/08/28/26-bottled-water-brands-still-unaccredited/%23.WF5nEPl97IU
http://capitalethiopia.com/2014/08/28/26-bottled-water-brands-still-unaccredited/%23.WF5nEPl97IU
http://capitalethiopia.com/2014/08/28/26-bottled-water-brands-still-unaccredited/%23.WF5nEPl97IU
http://www.minitab.com/
http://www.minitab.com/


Labelling practices of water bottling firms and its Public Health Perspective in Ethiopia     87  
  

Research Service/ U.S. Department of Agriculture. 
Agricultural Economic Report 2000; No.793.   

32. Schmalensee R. The Economics of Advertising. 
1972. Amsterdam: North Holland.   

33. Aasland DG. Ethics and Economy: After Levinas. 
2005. Mayfly, Oslo, Norway.  

34. Cowburn G, Stockley L. Consumer understanding 
and use of nutrition labelling: a systematic review. 
Public Health Nutrition 2005;8(1):21-28.  

35. U.S. EPA. Sodium in drinking water. United  
States Environmental Protection Agency. 2007.   
Available  at: 
http://www.epa.gov/safewater/ccl/sodium.html/ 
[Accessed Feb 17, 2014].  

Ethiop. J. Health Dev.  2016;30(2)  

http://www.epa.gov/safewater/ccl/sodium.html/
http://www.epa.gov/safewater/ccl/sodium.html/

