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A study of oral rehydration therapy by midwives in a
rural area near Ankara
AYTEN EGEMEN1 & MUNEVVER BERTAN 2

Oral rehydration fluid therapy was practised in a rural district near Ankara. A total of
1237 children, 746 of whom were in the treatment group and the rest in the control group,
werefollowed upfor 16 months. In the treatment group, auxiliary nurse-midwives applied
thefluid therapy to children with diarrhoeal diseases, at home. A significant difference was
found between the treatment and control groups with respect to weight gain; for example,
monthly weightgains were230.2 gand 189.9 gin treatmentand controlgroups, respectively.
Also, in the treatment group fewer antibiotics were used and less referrals were made to
health centres as compared with the control group. In conclusion, oral rehydration therapy
wasfound to be a convenient and effective method in the management of diarrhoea in the
rural areas ofEtimesgut district, Ankara.

Diarrhoea is still a common and often fatal disease
especially in the rural areas of developing countries.
Poverty, dirt, fly infestation, and ignorance of
elementary hygiene within the home are some of the
basic predisposing causes of infant diarrhoea.

Clinical experience has shown oral rehydration
therapy to be very effective in the treatment of mild
and moderate degrees of dehydration due to acute
diarrhoeal disease (1- 7). This simple and relatively
inexpensive technique also makes it possible to treat
dehydration in its early phase at the peripheral level,
and so prevents severe dehydration and reduces the
number of children who need hospitalization as a
result.

It is possible to train mothers and auxiliary health
personnel to apply oral rehydration therapy, and it has
been shown that rehydration at home can prevent
severe dehydration and death from diarrhoea (8). This
collaborative study was organized by the Communi-
cable Diseases Division of the World Health Organiz-
ation, Geneva and the Department of Community
Medicine of Hacettepe Medical School in order to:

1. find out if oral rehydration therapy is acceptable
to the parents of young children in the rural areas of
Etimesgut district.

2. evaluate the effectiveness of oral rehydration
therapy in the management of mild and moderate
degrees of dehydration due to diarrhoea and the pre-
vention of severe dehydration.
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MATERIALS AND METHODS

Study area
Etimesgut district is located to the west of the city of

Ankara, Turkey. There are 83 villages and 2 towns
within the district. The mid-year population of the
district was 67 722 in 1975. There are 12 778 house-
holds and the average number of persons per house-
hold is 5.3. In Etimesgut district, diarrhoeal diseases
form the third most important cause of death in chil-
dren less than 1 year old and the fourth most import-
ant cause of death in the 1-4-year age group (9).

Etimesgut rural health district was established in
1965 by Hacettepe Medical School and the Ministry of
Health in order to give field training for medical
students and public health specialists. Health services
in the district are offered in accordance with the pro-
gramme of the National Health Services of Turkey,
and are provided through seven health centres and
affiliated health stations. Each health centre has a
health team consisting of one medical officer, one
public health nurse, one auxiliary health officer, and a
medical secretary, in addition to the auxiliary nurse-
midwives who are located in each health station. Three
to five health stations are affiliated to each health
centre and altogether these are responsible from the
health care of 7000-10 000 people. In each health
centre there is a recording system with information
about each household and individual living in the
district.

Methods
The 23 villages with health stations were selected for

the study. Twelve of these villages were assigned to the
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treatment group and 11 to the control group. This
selection was made according to the socioeconomic
and environmental conditions of the villages. The
treatment and control populations were composed of
children in the 0-4-year age group in the selected
villages. Treatment and control groups consisted of
746 and 491 children, respectively. There was no
significant difference in the distribution of the
children in terms of age and sex between the treatment
and control groups.

Table 1 demonstrates the initial comparability of
the treatment and control groups. Part A shows some
demographic characteristics and data about the
sanitary conditions of the two groups, which were ob-
tained before the study from the local records of
Etimesgut district. Part B presents some information
about variables closely related to the occurrence of
diarrhoeal disorders and collected by interviewing the
mothers during the study period. There were no sig-
nificant differences with respect to the above-
mentioned characteristics between the two groups.
The groups were also found to be similar in socio-
economic level, the sanitary conditions of the houses,
and the mothers' knowledge about diarrhoea.

All the midwives who participated in oral
rehydration therapy were trained in the subjects of
enteritis, dehydration, and rehydration (10). The

Table 1. Comparison of the treatment and control groups

Treatment Control
group group

Part A

Number of households 1986 1177

Total population 8889 7196

0-4 years age group 1%) 10.3 10.0

Average number of rooms 2.5 2.6

With sanitary privies (%) 72.1 72.8

Households with good
standard of water storage (%) 37.8 35.7

Households with polluted
water (%) 28.5 33.8

Diarrhoea morbidity 1%) 5.1 4.9

Part B

Percentage of malnourished
children 12.1 9.3

Percentage of illiterate mothers 33.8 28.1

Percentage of mothers who
married before 21 years of age 77.2 74.4

Average no. of child deaths per
mother 0.72 ± 0.05 0.86 ± 0.06

Percentage of child deaths
associated with diarrhoea 18.0 18.1

midwives of the treatment group also had training in
the use of the rehydration packages prepared either by
UNICEF or the pharmacy of Hacettepe University
Hospital. Each package of salts contained 3.5 g of
sodium chloride, 2.5 g of sodium bicarbonate, 1.5 g
of potassium chloride, and 20 g of flavoured glucose.
Use of antibiotics was not recommended unless the
stool culture indicated bacterial infections such as
typhoid fever.

In both treatment and control groups, midwives
instructed all the mothers of the subjects about the
seriousness of diarrhoeal diseases and how to feed
their children in case they should be affected by
diarrhoea. In these instructions, emphasis was laid on
continuing breast feeding, and giving enough liquid
food, especially ayran (mixed yoghurt and water) and
foods with low residue. The mothers in both groups
were also asked to inform the midwives if their
children had diarrhoea.
The study started on 1 July 1975 and continued until

I November 1976. The midwives in both treatment
and control villages measured the children's height
and weight at the beginning and the end of the study.
They also determined how well the children were
nourished, according to the growth chart developed
by the World Health Organization (10).
When mothers brought their children to the

attention of the midwife, a rectal swab was taken and
sent in Alkis' culture medium (11) to the laboratory
within 48 hours to find out whether the diarrhoea was
related to communicable diseases such as dysentry,
cholera, etc. The mothers were advised to take their
children to the health centre physician when they
suffered from severe dehydration. Severity of
dehydration was determined by the midwives using the
dehydration assessment table developed by the World
Health Organization (10). The physician at the health
centre referred the children to hospital if they were
suffering from a severe diarrhoea. The only difference
between the two study groups was that the children
with diarrhoea in the treatment group were given rehy-
dration therapy whereas the children in the control
group were not.
At the beginning of the study, the midwives in the

treatment group were trained how to mix the salts with
water to obtain rehydration fluid. One package of
salts was mixed with one litre of water. They were also
shown how to administer the prepared fluid to the
children and they were instructed that 50 ml of rehy-
dration fluid should be given per kilogram of body
weight in cases of diarrhoea involving mild dehy-
dration. The midwives taught the mothers how to
prepare the fluid and how to use it if their children
suffered from diarrhoea. They also instructed each
mother on how much oral rehydration fluid should be
given to each of her children with diarrhoea according
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to their weight. In this study, the mothers of sick
children were asked by the midwives whether their
children consumed the recommended amount of fluid
each time it was offered. This seemed to depend on its
flavour. Some of the locally-made mixtures did not
taste as pleasant as the ones supplied by UNICEF, and
this was reflected in the acceptance of the fluid by the
children.
The midwives visited each eligible mother monthly

both to follow up reported cases and to detect
unreported ones. For the unreported cases, the mid-
wives asked the mothers why they had not reported the
illness, and what they had done during the child's
illness. If a case was detected during the monthly
visits, the midwife gave the appropriate treatment
depending on whether it was in a treatment or control
village.

RESULTS AND DISCUSSION

During the 16-month study period 62.3% of the
1237 children had diarrhoeal diseases. The midwives
detected 65.3%70 of these cases during their monthly
home visits and the rest were reported by the parents
of the sick children. In both the treatment and control
groups, there was an inverse relation between age and
the number of children with diarrhoea. In both groups
children aged 0-12 months had the highest incidence
of diarrhoea (Fig. 1); 39. 07o of the children had 1 or 2
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Fig. 1. Incidence of diarrhoea in treatment and control
groups.

episodes of diarrhoea, 15.7%/o had 3 or 4 episodes,
4.60o had 5 or 6 episodes, and 2.90o 7 or more
episodes (Table 2). It appeared that in both groups the
incidence of diarrhoea was more frequent among mal-
nourished children (Table 3). The incidence was
highest in June to September and lowest between
December and March.
The records of dehydration in the reported cases

showed severe dehydration in 2.2% of cases in the
treatment group, and in 1.7%o of cases in the control
group. Of the rectal swabs, 6.60% contained patho-
genic organisms in the treatment group and 10.3% in
the control group. For both these features, chi-square
tests between the two groups were not significant at
the 0.05 level.

Table 2. Number of diarrhoeal episodes in treatment and
control groups

No. Treatment groupa Control groupa Total
of epi-
sodes No. % No. % No. %

0 304 40.7 162 33.0 466 37.7

1-2 271 36.3 213 43.4 484 39.1

3-4 118 15.8 76 15.5 194 15.7

5-6 32 4.3 25 5.1 57 4.6

7 21 2.8 15 3.0 36 2.9

Total 746 100.0 491 100.0 1237 100.0

a X2 = 9.02 df = 4 P>0.05

Table 3. Diarrhoeal episodes among normal and mal-
nourished children in treatment and control groups

No. of diarrhoeal episodes

0 1-3 4 Total"

Group No. % No. % No. % No. % X2 P<

Treatment

Malnourished 23 26.4 49 56.4 15 17.2 87 100.0 7.50 0.05
Normal 262 41.5 272 43.1 97 15.4 631 100.0

Control
Malnourished 7 15.9 27 61.4 10 22.7 44 100.0 6.16 0.05
Normal 142 32.9 228 52.9 61 14.2 431 100.0

a Number of children with diarrhoea in this table is less than the
total number of cases because some were not weighed. There was
no significant difference in the frequency of diarrhoea between mal-
nourished children in treatment and control groups: X2 = 1.41 df = 1
P>0.05
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Table 4. No. of cases referred to a physician or to hospital in
treatment and control groups

Treatment
groupa Control groupa Total

No. % No. % No. %

Followed by 350 94.8 185 63.8 535 81.2
midwife

Referred to
physician by
midwife

Referred to
hospital by
physician

14 3.8 98 33.8 112 17.0

5 1.4 7 2.4 12 1.8

a X2 = 106.3 df = 2 P>0.001

As far as the consumption of rehydration fluid is
concerned, 59.5% of the children consumed the
recommended amount, 35.4% of the children
consumed less than the recommended amount, and
5.2/o of the children did not consume any.
The midwives in the treatment group were able to

cure more children than those in the control group. In
the treatment group, 3.8% of the cases of diarrhoeal
diseases had to be referred to the health centres,
whereas in the control group, 33.8% of the cases had
to be referred (Table 4). The period before the mother
informed the midwife of her child's illness did not
show a significant difference between the two groups

Table 5. Duration of diarrhoeal illness after consultation of
the midwife

Treatment groupa Control groupa
Duration of illness

(days) No. % No. %

1 67 18.2 17 5.9
2-3 235 63.7 88 30.3
4-5 57 15.4 76 26.2
.,6 10 2.7 109 37.6

Total no. 369 100.0 290 100.0

Mean (days) 2.57 4.97

a x2 = 174.8 df 3 P< 0.01

at the 0.05 level. However, there was a significant
difference between the treatment and control groups
in respect to the average duration of illness after the
mothers consulted the midwives (2.57 days and 4.97
days, respectively, Table 5). Probably, starting oral
rehydration therapy early accelerated the recovery
period in the treatment group, and consequently
shortened the duration of the illness.
The children in the treatment group who received

oral rehydration glucose-electrolyte solution during
their illness on average gained more weight per month
than the children in the control group (Table 6).
Similar results were also obtained in a study in the

Table 6. Weight gain in children with diarrhoea during the study period

Beginning of study End of study Monthly average weight gain

Age Treatment Control Treatment Control Treatment Control
(months) group (kg) group (kg) group (kg) group (kg) group (kg) group (kg)

0-12 x 7.4 7.4 10.88 10.4 282.68 245.9
s 1.8 2.0 1.5 1.3 126.7 114.5
n 113 98 113 98 113 98

13-36 i 11.3 11.4 13.8 13.5 212.68 169.0
s 2.0 1.7 2.0 1.7 105.7 100.2
n 221 154 221 154 221 154

37-60 x 15.1 14.9 17.3a 16.7 208.78 158.6
s 1.7 1.4 1.9 1.5 105.4 104.1
n 96 72 96 72 96 72

Total x 11.1 11.0 13.8a 13.3 230.18 189.9
s 3.3 3.2 2.9 2.7 115.6 111.6
n 430 324 430 324 430 324

a Significantly different from the control group at 0.05 level.
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Philippines (12). Improved appetite and food intake
due to the early replacement of water and electrolytes
could explain this larger weight gain.

There was a striking difference in the use of anti-
biotics between the treatment and control groups
(Table 7). Most of the families in the control group
had used antibiotics for diarrhoea, as a result of habit,
without receiving any medical advice from the phys-
icians at the health centres. In the treatment group, the
mothers had the chance to see that the glucose-

Table 7. Use of drugs against diarrhoea in treatment and
control groups

Treatment
Antibiotic groupa Control groupa Total
and/or anti-
diarrhoeal
drugs No. % No. % No. %

Used 33 8.9 222 76.5 255 38.7

Not used 336 91.1 68 23.5 404 61.3

Total 369 100.0 290 100.0 659 100.0

a X2 = 312.4 df = 1 P<0.001

electrolyte solution was a good cure for diarrhoea,
whereas the mothers in the control group felt a need to
give some drugs to their children.

CONCLUSIONS

The management of diarrhoea requires the replace-
ment of the lost body water and electrolytes as early as
possible. This helps to prevent severe dehydration and
deaths. Treatment in hospitals is expensive and access
to hospitals is very difficult, in most instances imposs-
ible, in many of the rural areas of developing
countries. Oral rehydration therapy in the home has
many advantages. It permits a cheap and active treat-
ment where the sophisticated facilities for intravenous
infusions are not available. Oral treatment can be
easily carried out by primary health workers or
mothers in the early stages of diarrhoea before any
other service can help the child. During and after the
above-mentioned study, it was observed by the field
staff that the mothers' attitudes towards oral rehy-
dration therapy were highly favourable. Their ready
acceptance of this therapy may be due to the reward-
ing consequences of such treatment as experienced
during the study.

RESUME

ESSAI DE REHYDRATATION ORALE CONDUIT PAR DES SAGES-FEMMES
DANS UNE ZONE RURALE PROCHE D'ANKARA

L'etude decrite a porte au total sur 1237 enfants qui ont e
suivis pendant 16 mois; 746 d'entre eux se trouvaient dans le
groupe oil il etait prevu de pratiquer la therapie par rehydra-
tation orale, les autres constituant le groupe temoin. Des
infirmieres/sages-femmes auxiliaires ont administre A domi-
cile par voie buccale le liquide de rehydratation aux enfants
du premier groupe qui ont e atteints de maladie diarrheique
au cours des seize mois de l'etude. Une difference signifi-
cative a e enregistree entre les deux groupes en ce qui
concerne le gain de poids mensuel moyen, pour l'ensemble

de la periode, des enfants qui ont e atteints de diarrhee,
lequel a e de 230,2 g et de 189,9 g respectivement dans le
groupe traite et le groupe temoin. D'autre part, les meres des
enfants du groupe traite ont beaucoup moins recouru aux
antibiotiques pour soigner leurs enfants que celles du groupe
temoin; de plus, les visites A des centres de sante ont e plus
nombreuses pour ce dernier. La therapie par rehydratation
orale s'est donc averee une methode de traitement de la
diarrhee tout A la fois commode et efficace dans les zones
rurales du district d'Etimesgut (Ankara).
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