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Summary:

Incidence of reported diarrhoeal diseases in hilly children are not precisely known.

The pattern of diarrhoeal diseases in the hilly areas of Abha and Khamis Moshayet
mountainous regions of Saudi Arabia has been studied. These areas are situated at

2,000 to 3,200 meters above the sea level and are devoid of river, canal or lake. The

temperature ranges from 5°C to 30°C and humidity 30% to 60% usually. Diarrhoeal

patients treated in the six health centres were recorded and analyzed for the years 1987-

88 and 1989-90. Dysentery affected 2.37% of the children giving 0.023 episodes per head

per year. It was almost uniformly distributed in all age groups but was higher in males

10 years and over than in females. Diarrhoea affected 8.00% of the whole population and

27.44% children giving 0.27 episodes per child per year. In all age gr-oups, incidences in

male were higher than in female. Incidences of both were higher during July to October

and lower during March to April. The rate was highest in Umme Sarrar PHC area. Overall,
10.35% of the whole population and 30% of the children contracted diarrhoeal diseases.

The episode of reported cases per child (0.30) per year was one-seventh of the Saudi

national door-to-door survey findings (2.07) and one-fourth of the US hospital reported

diarrhoea cases. This extremely low incidence in the hilly children may be due to hilly
ecology, under reporting, low rate in the country or a combination of all. Further studies

are needed in hilly areas of Bangladesh.

Introduction:

Annually over four million children die of diarrhoeal disease alone'. In addition,

diarrhoea causes malnutrition and growth faltering2, keratomalacia and blindness3. The

annual episodes of diarrhoea per person varies from 3-6 in developing countries'.5. In a study

in Saudi Anbia, AI-Sekait observed 1.87 episodes per child per year. In a recent study, AI-

Mazrou et al estimated two episodes per child per year7. The prevalence rates however, vary

between different locations depending on ecology, social, educational, cultural and literary

facilities. About a fourth of Saudi Arabia is comprised of hilly terrains having ecology
different from the planes. The diarrhoeal and dysenteric disease incidences and

distribution in children of hilly areas have not been studied. We conducted a two year's

prospective study in high altitude of Abha and Khamis Moshayet regions of Saudi Arabia.

The findings may be useful for future researches in hilly areas of Bangladesh and other
countries.
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Methods :

Abha and Khmais Moshayet are two hilly towns located about 30 kilometers apart. The

altitudes of these areas vary from 2,000 to 3,200 meters above the sea level. There are no

river,canal, lake or pond in these areas for common use. Mild seasonal to moderate summer

rainfallis usual. Usual range of temperature varies from 5°to 30°C and humidity from 30%

to60%. According to the social grading, the rural area of this region has been included in the

lowest Grade I and the urban area in the medium Grade V (PhD thesis of Dr. AI-Mazrou to

City University,London). The habitations are both urban and rural in nature. Majority of the
residents are SaudisB. There are one referral hospital, one fever hospital, two general

hospitalsand one army hospital located in these areas. The common illness cases are treated

bythe six primary health centres (PHC) located in and around the towns. Cases beyond the

scope of treatment in the PHCs are referred to hospitals by the PHCs. All families living

around have to register themselves with the nearest PHC for availing medical facilities. The

PHCs have radiology, maternity, pharmacy, laboratory and medical facilities. The

laboratories however, do not have stool culture facilities which is done in the referral hospitals

in special cases.

All PHCs have qualified physicians. They themselves take clinical histories and

examineall patients. Forthis study special arrangements were made with the health centres.

Thephysicians recorded the name, age, clinical signs and symptoms, clinical diagnosis and

the drugs prescribed in the printed registers. For diagnosing diarrhoea clinically, they

followedthe clinical criteria prescribed by the WH09 (three or more loose watery stools in 24
hours) and for dysentery, they followed the clinical criteria contained in the book of

American Public Health Association (blood and or mucous in stool)". The physicians filled-

upthe monthly diarrhoeal data collection forms by age, sex and clinical diagnosis. The data

wascollected monthly for two years 1987-88 and 1989-90 (Higira 1408 and 1410). Only the

totalpopulation served by the centres was available. The two years increment was calculated

at 4% annual increase. The age and sex of the population were calculated applying the

proportions obtained by the Saudi National Child Health Survey". Diarrhoea and dysentery

cases have been analyzed by age, sex, seasonality and health centres service areas. Chl-

squaretests have been used for testing the significance of the differences where applicable.

Results:

The age and sex distributions of dysentery cases are shown in Table-I. During the

studyperiods. 2.66% of the male and 2.50% of the female children. under five years of age,

haddysentery. In the 5-9 years age group, 2.80% of male and 2.39% of female contracted

dysentery. In the older age group 10 and over, 2.44% of males and 2.07% of females

sufferedfrom it. The male-female differences were significant from 5 years onward and for

totalcases. These constituted an overall dysentery episode of 0.023 per person and 0.025

perchild per year.

39



Bangladesh Med. Res. Counc. Bull April 1995

Table - I : Age and sex distribution of dysentery cases for the years 1987-88 (1408H) and
1989-90 (1410H).

Episodes/Year/Person = 0.0237

Episodes/Year/Child = 0.0257

P> 0.05 «5 years male vs female; X2= 1.07)

P< 0.02 (5-9 years male vs female; X2=:6.56)

P< 0.001 (> 10 years male vs female; X2 = 24.23)

P< 0.001 (all male vs all female; X2= 29.30)

. The age and sex distributions of diarrhoea cases are shown in Table-II. Over 30% of
male and 24.8% of female children under-five years of age, contracted diarrhoea. In the age

~roup 5-9 years, 7.8% of male and 6.7% of female were affected. In the 10 and over age
group, over 2.6% of maleand 2.4% of female contracted diarrhoea. Overall, 8.7% male, 7.2%
female and 8.0% of all population had diarrhoea. The differences in incidences rate between

all age and s~x groups were statistically significant. All diarrhoea cases together,
constituted 0.08 episodes per year per person and 0.27 per child. Diarrhoea in under-five
children was more than 10 times higher than the rate in 10 and over age groups. Including
dysentery, there were 0.052 attack per person per year. The diarrhoea incidence was 3.29
times higher in the population but more than 10.6 times higher in under-five children than
dysentery in the areas.

The seasonal variations are shown in Table-III. The incidence of dysentery by two

months period varied from 0.29% to 0.48%, while diarrhoea from 1.10% to 1.51%. Both
dysentery and diarrhoea had lowest ratesduring March to April, while both had highest peaks
during July to October. The differences for both diarrho~a and dysentery between July to
October and the rest of the months were statistically significant (P<0.0001).
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Age and Male Percent Female Percent Total Total

Population Cases Affected Cases Affected Cases Percent

<5 Years 576 2.66 535 2.50 1,110 2.58

Population 21,655 21,418 43,073

5-9 Years 565 2.80 470 2.39 1,035 2.60

Population 20,166 19,641 39,807

.;::.10Years 1,778 2.44 1,572 2.07 3,350 2.25

Population 72,754 76,111 148,865

Total Cases 2,918 2.55 2,577 2.20 5,495 2.37

Population 114,575 117,170 231,745
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Table- II: Age and sex distribution of diarrhoea cases for the year 1987-88 (1408H) and
1989-90(1410H).

Episodes/Year/Person = 0.08

Episodes/Year/Child = 0.27

P<0.0001 «5 years male vs female; X2= 110.9)
P<0.001 (5-9 years male vs female; X2= 18.0)
P<0.02 (> 10 years male vs female; X2= 6.1 )

Table- III : Seasonal distribution of diarrhoea and dysentery cases for the years 1987-88
(1408H) and 1989-90 (1410H).

P< 0.0001 (Diarrhoea cases of July - October vs rest X2 = 216.99)

P<0.005 (Dysenterycases of July - October vs rest X2= 8.78)
P<0.0001(All casesof July - Octobervs restX2= 307.72)
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Age and Male Percent Female Percent Total Total

Population Cases Affected Cases Affected Cases Percent

< 5 Years 6,503 30.03 5,316 24.82 11,819 27.44

Population 21,655 21,418 43,073

5-9 Years 1,574 7.81 1,316 6.70 2,890 7.26

Population 20,166 19,641 39,807

10 Years 1,945 2.67 1,879 2.47 3,824 2.57

Population 72,754 76,111 148,865

Total Cases 10,022 8.75 8,511 7.26 18,533 8.00

Population 114,575 117,170 231,745

Months Diarrhoea Dysentery Total

Higira Gregorian No. 0/0 No. 0/0 No. 010

J.Thani- January- 2,822 1.17 1.005 0.43 3,827 1.65

Rajab February

Shaban- March- 2,643 1.10 684 0.29 3,327 1.43
Ramadan April

Shawal- May- 3,087 1.28 817 0.35 3,904 1.68
D.Qadah June

D.Hijah- July- 3,619 1.51 1,119 0.48 4,738 2.04
Muharram August

Safar- September- 3,508 1.46 1,039 0.44 4,547 1.96
R.Awal October

R.Thani- November- 2,854 1.19 831 0.35 3,685 1.59
J.Awal December

Total Percent 18,533 7.71 5,495 2.34 24,028 10.35
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The incidence of cases by different centreis service areas are shown in Table-IV.
Shamasan centre had the lowest (0.02%) and Manhal the highest rate (3.53%) of dysentery
in Abha town area (first three centres). In Khamis Moshayet area (second three centres),
Sinnaiya (an industrial area)' had the highest rate (4.33%) and HaiAI-Khamis (rural area) the
lowest rate (0.15%). On the other hand,diarrhoea was lowest in Manhal (5.58%) of Abha area
and highest in Nemais area (9.28%). In Khamis region, diarrhoea was lowest in Sinnaiya
(3.21'Y<» and highestin UmmeSarrar (14.87%)area(urban).On thewhole,UmmeSarrar
had the highest (18.43%) rate and Hai AI-Khamis the lowest (4.24%) rate of diarrhoea and
dysentery combined. The difference in incidence rateof UmmeSarrar was highest of all other
centres (P<0.0001) and in Hai AI-Khamis lowest of all other centres (P<0.0001).

Table-IV: Health Centre-wise distribution of Dysentery and Diarrhoea cases of1987-88
(1408H) and 1989-90 (141H).

P < 0.0001 (Umme Sarrar vs next highest; X2= 609.5)

P < 0.001 (Hai AI - Khamis vs next lowest; X2= 369.9)

Discussion:

Although we did not investigate the agents in this study, some diarrhoeal disease
pathogens were isolated from this locality". It was observed by Loosi et al that, clinical

42

PHC and Dysentery Diarrhoea Total

Population No. 0/0 No. 0/0 No. 0/0

AI-Nemais 479 1.64 2,710 9.28 3,189 10.92

Population 29,210 29,210 29,210

AI-Manhal 1,228 3.53 1,943 5.58 3,171 9.10

Population 34,836 34,836 34,836

As-Shamasan 6 0.02 2,623 7.59 2,629 7.61

Population 34,562 34.562 34,562

As-Sinnaiya 1,696 4.33 1,259 3.21 2,955 7.54

Population 39,197 39.197 39,197

AI-Umme Sarrar 2,031 3.56 8,492 14.87 10.523 18.43

Population 57,106 57,106 57,106

AI-Hai AI-Knamis 55 0.15 1,506 4.09 1,561 4.24

Population 36,834 36,834 36,834

Total Cases 5,495 2.37 18,533 8.00 24,028 10.37

Total Population 231,745 231,745 231,745
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features in patients in whom an invasive agent could be isolated do not differ from those

patients in whom no entero-pathogens could be found'3. Total case is therefore more

important. An intensive surveillance study in a diarrhoeal hospital had also shown that, more

than one-third of all shigella dysentery cases started with diarrhoeal symptomatologly'4.

Usingthe most modern technologies and doing repeated searches in the International Centre

\OfOianhoea\ DiseaseResearch, Bangladesh, in70-80% of diarrhoeal cases an agent could

be isolated'4./n general hospitals, the etiology of majority of diarrhoea cases, especially in

developingcountries, remain undiagnosed and diarrhoea with blood and or mucous in stool

ISclinicallydiagnosedasdysentery.However,thisdid notinterferewithcaserecordingand
management.Since most cases were mild in nature and the few severe cases were referred

tohospitalsfor management, the possibility otrepeated visits were rare. It is seen from this

studythat dysentery cases are almost equally distrfbutedin all age groups, although the

overall rate Ir rnalesspecially from the age 10 years was higher than in ;ferl1ale.This might
bean artifact for the fact that, the females might feel shy to report their dysenteric illness,

speciallymilder cases alone, to health centres without being accompanied by their male

guardianswho often remain outside homes. The sex preferential treatment may also J;>lay
someroles

The higher incidenceof diarrhoea cases observed in the children of this area confirms
otherstudies. Diarrhoeaincidencewas nearly 10.7 times more frequent in children less than
fiveyearsof age than those in 10 years and over. Diarrhoea was also 10 times more frequent

In under-five childrenthan dysentery in the same age group. These indicate that diarrhoea
ISmost commonin children,while dysentery is distributed in all age groups. The lower rate
ofdiarrhoea In female over 10 might also be due to less reporting for the same reasons as

for dysentery.The overall incidence of diarrhoea was more than three times the overall

dysenteryincidence.

The ;)revalence of a larger number of cases of diarrhoea in July to October is in

conformitywith th,eETECdiarrhoea cases in South East Asian countris during summer and
autumnseasons. The reasons for seasonality here remained unspecified. Cholera cases are
notfoundhere and rotavirus diarrhoea usually has a winter preference15. Although the rates

wereextremely low, rotavirus and other pathogens were not lacking in other parts of this
country18.19 For reasons unknown, Umme Sarrar had a large number of cases in the
secondyear As stool culture facility was not available in the centre, the pathogens

responsiblefor excess cases were not specified.

Annually, 10.3% of the people and 30% of the children suffered from both of the

two.Inother words, one out of every 10 or more persons or about one in every three children

hada reportable episode from either dysentery or diarrhoea annually. This is much less than

whathas been observed in other countries3616. In the under-five age group, the children had
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0.30 episode of diarrhoeal diseases per child per year. Thus, the reported diarrhoea case

rate is about one-seventh of the average obtained inthe same country by door-to-door survey
(2.07)7.The diarrhoea episodes reported to hospitals, health clinics or physicians for under-

five US children, varied from (estimated) 1.27-2.24 perchild per year". This rate is also many
times higher than the rates obtained for the Abha-Khamis hilly children. For the African

countries, the WHO/COD estimate is 4.4 episodes per child per year and for the globe as a
whole it is 3.0 episodes20which is over 11 times higher than the rate for the children of this
high altitude areas. All these suggest that the hilly ecology may play some role in the low
incidence of diarrhoea.

Leeuwenburg however, observed that the rate of diarrhoea reported to clinics or
physicians increases by 4-7 times when two weekly home enquiries are made. Furthermore,
he observed that diarrhoea in under-five is not considered as illness by some mothe~. This
is in conformity with AI-Mazroufs findings also if compared with the incidence of this area.

Therefore, the low rate in the hilly area maybe primarily due to the hilly ecology, secondly due
to under - reporting and thirdly, due to overall low rate in the country, or a combination of all.
Further researches are needed inother hilly areas for specifying the ratesand reasons of this
low rate and seasonal variation in high altitude areas including Bangladesh.
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