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1.0 Introduction

1.1 Purpose of the Study

The purpose of this operations research (OR) study was to develop
an appropriate strategy(ies) for calculating the number of oral
rehydration solution (ORS) sachets that are required annually by
institutions supplied by the Control of Diarrhoeal Disease (COD)
Programme, Ministry of Health. While the COO Programme is
responsible for all official policy related to the control of
diarrhoeal diseases, the distribution of supplies and drugs related
to the treatment of diarrhoeal diseases is managed through a number
of different organizations. For examp:e, all rural health
facilities are supplied with ORS sachets through the Essential Drug
Kit programme. Oral rehydration therapy (ORT) centres in district
or provincial hospitals, on the other hand, are supplied directly
by the COD Programme. In addition, NGO facilities which do not
receive essential drug kits are supplied with ORS sachets by the
COD Programme. ORS sachets are distributed in communities by
community health workers who are supplied by their controlling
agency through the support of UNICEF and ORS sachets are a 1so
available through private outlets such as pharmacies. The
calculations and formulas provided in the fol lowing pages wi 1 1
focus on the number of sachets required QDly by those institutions
which are directly suppl1ed by the COO Programme. Reference will
be given, however, tc. ways in which the calculations can be
modified in the future to accommodate any changes in the
distribution procedures of the programme. In addition, all of the
calculations presented here1n refer to 1 liter sachets. A
discussion of the implications of using 1/2 liter sachets in the
future will be included in Section 4.0.

1.2 Background

As part of the COD Programme's efforts to reduce morbid1ty and
mortality due to diarrhoea among children under five, the decision
was made a few years back to open ORT centres in health facilities
throughout the country. These centres were to function in a
complementary way to the outpatient clinics and were intended to
provide speedy treatment at the health facility for diarrhoea cases
among children under age five, especially for those with signs of
dehydration. In the initial stages of this aspect of the programme,
ORT centres were set up in the district/provincial hospital of high
risk districts. aRT centres have since been set up in other health
facilities in the high risk districts and the programme 1S
currently expanding its efforts to cover areas where the risk of
diarrhoea is lower.

2

1.0 Introduction

1.1 Purpose of the Study

The purpose of this operations research (OR) study was to develop
an appropriate strategy(ies) for calculating the number of oral
rehydration solution (ORS) sachets that are required annually by
institutions supplied by the Control of Diarrhoeal Disease (COD)
Programme, Ministry of Health. While the COO Programme is
responsible for all official policy related to the control of
diarrhoeal diseases, the distribution of supplies and drugs related
to the treatment of diarrhoeal diseases is managed through a number
of different organizations. For examp:e, all rural health
facilities are supplied with ORS sachets through the Essential Drug
Kit programme. Oral rehydration therapy (ORT) centres in district
or provincial hospitals, on the other hand, are supplied directly
by the COD Programme. In addition, NGO facilities which do not
receive essential drug kits are supplied with ORS sachets by the
COD Programme. ORS sachets are distributed in communities by
community health workers who are supplied by their controlling
agency through the support of UNICEF and ORS sachets are a 1so
available through private outlets such as pharmacies. The
calculations and formulas provided in the fol lowing pages wi 1 1
focus on the number of sachets required QDly by those institutions
which are directly suppl1ed by the COO Programme. Reference will
be given, however, tc. ways in which the calculations can be
modified in the future to accommodate any changes in the
distribution procedures of the programme. In addition, all of the
calculations presented here1n refer to 1 liter sachets. A
discussion of the implications of using 1/2 liter sachets in the
future will be included in Section 4.0.

1.2 Background

As part of the COD Programme's efforts to reduce morbid1ty and
mortality due to diarrhoea among children under five, the decision
was made a few years back to open ORT centres in health facilities
throughout the country. These centres were to function in a
complementary way to the outpatient clinics and were intended to
provide speedy treatment at the health facility for diarrhoea cases
among children under age five, especially for those with signs of
dehydration. In the initial stages of this aspect of the programme,
ORT centres were set up in the district/provincial hospital of high
risk districts. aRT centres have since been set up in other health
facilities in the high risk districts and the programme 1S
currently expanding its efforts to cover areas where the risk of
diarrhoea is lower.

2



To faci 1itate monitoring and evaluating the success of the OPT
centres in terms of their impact on levels of morbidity and
mortality associated with diarrhoea, all ORT centres were requested
to fill out a month 1y report i ng form for record i ng data on the
severity of dehydration associated with cases and the number of
cases treated with ORS (see Attachment 1). In addition, data on the
total number of ORS sachets distributed to patients by clinic staff
during the month was to be recorded on this form.

These forms have been received by the CDD Programme since 1987 when
the first ORT centres were established and continue to be received
up to the present. To facilitate data processing, a computer data
entry programme was developed by staff from the Information and
Planning Systems (IPS) Project in 1989 and data from over 300 forms
covering the years 1987-1989 have been entered into the
computerized data base. A number of important indicators can be
measured from the data provided through this reporting ,system such
as ORS treatment rates, the distribution of severity of dehydration
among all cases and the average number of sachets distributed per
month. The latter provided the basis for predicting the average
numbe~ of ORS sachets needed annually in ORT centres in district
and provincial hospitals which are supplied directly by the COD
Programme.

The second source of data which was used for predicting ORS needs
in NGO facilities was the MOH's annual outpatient morbidity
repor~s. Monthly data on the occurrence of approximately 40
diseases are supposed to be recorded by all hea 1th fac i 1it 1 es
nationwide and forwarded to the Health Information System (HIS)
Unit of the MOH for natlonal health planning purposes. Due to a
number of problems, the flow of these data over the past years has
been slow and incomplete but efforts are currently being undertaken
by the Unit to strengthen this reporting system. The limitations
regarding the use of this data set for predicting NGO ORS needs
have been pointeo out in the methodology sectlon and
recommendatlons for improving the usefulness of these data have
been noted in Section 4.
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2.0 Methodology

2.1 District/Provincial Hospital ORT Centre Estimates
In order to estimate the average number of ORS sachets needed permonth in the ORT centre of each district/provincial hospital, asubset of the data covering one year from all reporting districthospital ORT centres was developed. For those districts from whichdata had been sent to the CDD office on a regular basis, returnsfor each month of the most recent year were used. For districtswith poorer reporting rates, data from the ORT centre for as manymonths as were available in the data set were used in thecalculations. The average monthly number of ORS sachets used inthat facility was calculated from the available data and theaverage number of sachets used per year was calculated bymu 1tip 1y i ng the month 1y average by 12. The numbers were thenrounded off to the nearest 50 to facilitate future ordering. Dataon the average number of cases per month and per year were alsoretrieved from the data base. This information is listed bydistrict in Section 3.1.1, Table 1 (Part A).

Data which were forwarded to the CDD office on monthly forms butWhich had not yet been entered into the computerized data base bythe time this report was being prepa,ed were manipulated manuallyto determine the average number of ORS sachets used in these ORTcentres. These results are provided in Part B of Table 1 (Section3.0). Again, these values are rough estimates and once these datahave been entered into the computerized data base, the monthlyaverage number of ORS sachets used in the ORT centre of thesedistrict/provincial hospitals should be recalculated. The lattershould then be compared to those listed in Table 1 and any largediscrepancies in the numbers should be investigated and correctedaccordingly.

For the remaining non-reporting or non-particlpating districts,estimates of the average number of QRS sachets required annuallyin the district/provinclal ORT centres were calculated USing thefollowing methodology:

A district average for the province as a whole was calculatec usingdata from Table 1 - Part A from ail reporting dlstricts falling inthat province. This estimate, in turn, was assigned as the districtvalue for any district falling in that province for which ORTcentre data were missing. For example, data from the computerizeddata base for all districts in the Rift Valley Province wereaveraged together to yield a value of 2700 sachets. This numberwas, in turn, assigned as the value for any district in the RiftValley Province from which ORT monthly returns had not beenreceived.
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For districts falling in provinces for which no ORT data had beenreceived, a second methodology was used. That is, data from the MOHmonthly outpatient morbidity reports for the year 1987 were usedas the basis for calculating the average number of diarrhoea casesseen per health facility in that district. This number wasmultiplied by 2 (the average number of sachets it was assumed wereused per case) to give the .estimated number of ORS sachets used inthe ORT centre in that district. (This same methodology was usedto estimate the average number of ORS sachets needed in NGOfacilities supplied by the COO Programme). The results of thesecalculations are provided in Section 3.1.3, Table 2.

2.2 Non-Governmental Facility Estimates

The other major recipient of ORS supplies from the COD Programmeis NGO clinics. As indicated above, the MOH clinics are suppliedwith ORS sachets through the Essential Drug Kit programme. In aneffort to estimate the need for ORS sachets by NGO facilities ineach district, the following methodol~gy was used:

an updated 1 i st of all hea 1 th fac i 1 it i es in the country wasobtained which indicates the number of MOH versus NGO healthfacilities existing in each district, by clinic tYDe (e.g.hospital, health centre, etc) (See Attachment 2). Next, outpatientmorb i d i ty data for the yea rs 1987 and 1988 we re rev i ewed toestimate the average number of cases of diarrhoea seen per healthfacility in each district. As noted in Section 1.2, these data aresupposed to be forwarded on a month 1y bas is f rom eve ry hea 1thfacility in the country, GOK and NGO alike, to the HIS Unit of theMOH for processing. Unfortunately, however, the reportlng rate forthis information sub-system has been relatively low (62.5% for 1987and 43,2% for 1988) which means that the available data are nottruly representative of all health facilities in the district.
Given this limitation, a value for the estimated number of casesseen per health facility per month in each district was calculatedusing both raw and estimated outpatient morbi01tv data for the twoyears. The latter were calculated by adjustirg the raw data setvalues to what it is assumed the numbers would be if all healthfacilities had reported, That lS, the raw data values wer~increased according to tne proportlon of health facilities whichdid not report to give estimated values if there had been 100%reporting. This is a very crude procedure to try to account forpoor reporting rates and an assumption underlying this procedureis that the non-reporting facilities experience the same morbidltypatterns as the reporting facilities. This, however, may not be avalid assumption. The values calculated using this procedure arelisted in Table 3, Section 3.0, The raw outpatient data for 1987and 1988 are provided in Attachments 3 and 4 for reference,
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Prov inc i a 1 averages (rounded to the nearest 50) f rom the , 987outpatient morbidity estimated data set were used to estimate theaverage number of diarrhoea cases seen in NGO facilities in eachdistrict on an annual basis. Provincial level data were used in aneffort to limit the effect of extreme district values (e.g. TransNzoia) which probably reflect inaccuracies in the recorded data.The value for the average number of cases it is estimated are seenin each health facility was multiplied by the number of NGO healthfacilities existing in each district as of March, 1989 [aGcordingto the Planning and Implementation Unite (PIU) health facilityinventory list - Attachment 2J to produce an estimated total numberof diarrhoea cases seen in NGO health facilities annually bydistrict. These values are provided in Table 5, Section 3.2.2.Again, these values were estimated using 1987 disease occurrencedata and, therefore, the values should be recalculated as soon asaccurate 1989/90 outpatient morbidity data are available.

2.3 Mombasa and Nairobi Municipality Estimates

The data listed in Table 5, Section 3.2.2 excludes sachetsrequired for Nairobi and Mombasa. The number of additional sachetsrequired for Mombasa was estimated by multiplying the number ofmunicipai counci 1 and NGO faci 1ities in the area by the averagenumber of diarrhoea cases seen in health facilities in Mombasa in1988 (as revealed through the HIS Unit outpatient morbidity data).The number of facilities in the Mombasa area was obtained from thePlanning Unit from recent cost sharing documents. The results ofthese calculations are provided in Table 6, Sectlon 3.3.

Data on the number of health facilities in the Nairobi area werenot available from the PIU health facillty inventory list and,therefore, data obtainec from the CDD Pr-ogramme on the t~ationalHealth Insurance Fund (NHIF) were used as the sou""ce of thisinformation. The NHIF data, however, were not broken down by NGOversus MOH clinics so the total number of health facilities(hospitals, health centres and dispensaries) was used in thiscalculation i.e. assuming that the COO Programme funds all health~acilities in the Nairobi municipdl area. If, In fact, thisassumptlon is not valid, the estlrr,a:,ed val~e wiil have to becorrected accordingly. The total number of facilities wasmultiplied by the average number of cases seer. per heaith facilityin the Nairobi area (based on the HIS Unit outpatient morbiditydata for 1987) to yield the total number of diarrhoea casespredicted to occur in Nairobi on an annual basis. The results ofthese calculations is provided in Table 6, Sectl0n 3.3.
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3.0 Findings

3.1 District/Provincial Hospital ORT Centre Results

3.1.1 Computerized COD Monthly District Data

Table 1 (Part A) below includes data on the average number of ORSsachets used per month and per year and the average number of caseswhich were seen per month and per year in ORT centres by distr~ct.These data were obtained from a computerized data base at the CODProgramme office. If one divided the number of ORS sachets used bythe number of cases, one would find that the average number ofsachets used per case varies substantially be~ween districts. Thiscould reflect differences in treatment practices but more likelyreflects misunderstandings regarding how to fill out the monthlyforms. It is important that this problem be looked into by the CODProgramme staff if this source of data is to be used for predictingfuture ORS sachet needs.

TABLE 1 (Part A)

THE AVERAGE NUMBER OF ORS SACHETS USED INREPORTING DISTRICT/PROVINCIAL HOSPITAL ORT CENTRES
District

Rift Valley

Nakuru

Trans Nzoia

Baringo

West Pokot

Uasin Gishu

Nvanza

Average Average
ORS per mo/year Cases per mo/yr

5950/71400 243/2916 ¥*

100/1200 128/1536

150/1800 39/468

350/4200 164/1968

300/3600 48/576

Nyamira

Siaya

Kisumu

Kis i i

S. Nyanza

400/4800

200/2400

450/5400

700/8400

350/4200

7

82/984

74/2256

37/444

167/2004

11'/1332
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Central

Nyandarua

Coast

Kwale

Eastern

Marsabit

Nairobi

Western

150/1800

75/900

300/3600

250/3000

79/948

19/228

162/1944

94/1128

Busia

Kakamega

Total

35/420 85/1020

300/3600 93/1116

120720 (49320 without Nakuru)

** The numbers for Nakuru are very high and, given that Nakuru isa depot for distributing drugs to other districts in that province,it is likely that these numbers reflect the number of ORS sachetswhich were distributed to other ORT units in the dlstrict/province.Data on only the number of sachets which were given to patients inthe health facility are supposed to be recorded which suggests thatthere is a need to retrain the data collection staff in that ORTcentre so that the correct information is recorded. The totalnumbers have been included here as entered in the data set and,therefore, it is recommended that they be validated as soon asposslble. If the sachets distributed from this clinic to otherclinics are, in fact, supposed to be supplied by the COD Programme(and do not reflect essential drug kit supplies or sachets suppliedthrough other sources), the numbers as recorded in Table 1 shouldbe retained as listed for future ordering purposes.
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3.1.2 Non-computerized Monthly COD District Data

Table 1 (Part 8) also includes data on the average number of ORS
sachets used per month and per year by district but these data were
obtained from monthly returns which had not yet been entered lnto
the computerized data base. These numbers were calculated based on
the average of two to four months data, depending upon the number
of returns which were available for review.

Table 1 (Part B)

District

Western

Bungoma

Eastern

1s;olo

Machakos

Central

Kiambu

Kirinyaga

Coast

Tana River

Total

Total Table
Nakuru)

Average No.
ORS sachets
mo/year

250/3000

120/1440

50/600

300/3600

100/1200

350/4200

14040

(Part A. + Part B) = 134,760/year
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3.1.3 Data from Non-Responding/Non-Participating Districts

The es t i ma ted numbe r of ORS sachets requ ired annua 1 1yin the
district hospital aRT centre of the remaining districts is listed
in Table 2 below. This includes all districts for which aRT centre
monthly returns have not been received, either because of poor
reporting or because ORT centres have not yet been established in
the district. Values which were estimated using the MOH outpatient
morbidity data (versus those values which were calculated using the
provincial averages from Table 1) are indicated with an asterisk

Once ORT centres have been set up in these d i str i cts, these
values should be recalculated based on monthly COD data forwarded
from the actual ORT centres.

TABLE 2

ESTIMATES OF THE AVERAGE NUMBER OF ORS SACHETS

USED IN NON-RESPONDING DISTRICTS

Province/District

Central

Nyeri

Rift Valley

Kajiado

Laikipla

Narok

Kericho

Elgeyo Marak.

Nandi

Samburu

Turkana

Average ORS/year

2200

2700

2700

2700

2700

2700

2700

2700

2700
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North Eastern

Garissa

Mandera

Waj; r

Eastern

Embu

Kitu;

Meru

Coast

Mombasa

Muranga

K; 1if;

Lamu

Ta;ta Taveta

Total

1160 *

1735 *
2770 *

18.80

1880

1880

1515 *
2200

1885 *
1285 *
950 *

42,940

Total Tables 1 & 2 = 177,700 (106,300 without Nakuru)

Summing the values from both of these tables, it can be estimated
that the average number of ORS sachets which should be distributed
annually to supply just the district/provincial hospital ORT
centres, once the centres are open, is 177,700.

3.2 NGO FaClllty Resu~ts

3.2.1 Estimates of the Average Number o~ C;arrhoea Cases/Facility

The first step involved in calculating the number of ORS sachets
required by NGO facilities was to determine the average number of
cases of diarrhoea seen per health facility in each
district/province. Provincial averages were obtained from the HIS
Unit outpatient morbidity data sets for 1987 and 1988. These values
are listed in Table 3 below.
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Table 3

. THE ESTIMATED AVERAGE NUMBER OF DIARRHOEA CASES SEEN

PER HEALTH FACILITY BY PROVINCE

Province/District '87 raw data '87 est. data '88 raw data
Nairobi 690 662

Central 851 856 763
Coast 796 796 718
Eastern 941 941 946
N.Eastern 563 571 729
Nyanza 1225 1229 1435
Rift Valley 567 566 917
Western 716 71 7 3504

Total 793 791 960

As can be noted, considerable variability exists between the datasets in the average number of cases seen per health facility forsome provinces (e.g. Western and Rift Valley). For ather provinces,the values are quite stable which suggests that they are relatlvelyaccurate. The values for 1987 were calculated using only provinciallevel data whereas the 1988 values were calculated as the averageof distrlct level data. Individual district values ,"or 1988 areprovided in Table 4 below for reference.
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Table 4

THE ESTIMATED AVERAGC NUMBER OF DIARRHOEA CASES SEEN

P~~ HEALTH FACILITY IN 1988 BY DISTRICT

Province/Dlstrict

Central

I<iambu

Kirinyaga

Muranga

Nyandarua

Nyeri

Coast

Mombasa

Kwale

Kilifi

Lamu

Tana River

Talta Taveta

Nyanza

Kisii

Kisumu

S.Nyanza

Siaya

Aver.' cases/health facility

984

1054

641

544

605

756

659

942

643

668

473

mlssing

1679

1276

rr,issing
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Rift valley

Baringo

Elgeyo Marakwet

Kajiado

Kericho

Laikipia

Narok

Nakuru

Nandi

Samburu

Trans Nzoia

Turkana

Uasin Gishu

w. Pokot

Western

Busla

Bungoma

Kakamega

Eastern

Embu

Kitul

Machakos

Meru

Isiolo

Marsabit

missing

missing

missing

864

missing

509

733

863

681

3117 *
458

1258

864

2007

missing

3692

761

1074

1150

591

missing

728
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N,Eastern

Garissa

Wajir

Mandera

580

868

1386

* The value for this district appears to be very high and should
be verified using other sources of the same data.

3.2.2 Estimates of the Total No. of Sachets in NGO Facilities

The second step in calculating the total number of ORS sachets
required in NGO facilities by district was to multlply the number
of NGO facilities in each district by the averages llsted in Table
3 above. Values for the 1987 data set were used rounded out to the
nearest 50. Next, the tota 1 number of sachets requ i red for NGO
facilities per district was determined assuming that the number of
sachets used per case was either 2 or 3. Results assuming two
different numbers of sachets used per case are included because,
according to the data from the computerized monthly returns data
base, it appears as if the actual value varies significantly
between centres/districts (See Section 3.1.1). This is an important
point which could reflect errors in recording versus differences
in treatment practices and which should be looked lnto as soon as
possible by COO Programme staff. These results are provided In

Table 5 below. The asterisk in th1s table sign1fies that the numoer
of NGO facilities in this district is high and, if the value of the
average number of cases seen per facility is overestimated, the
predicted nU~Der of sachets req.Jired will a:so be substantialiy
overestima:.eo.
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Table 5

THE ESTIMATED NUMBER OF DIARRHOEA CASES SEEN

IN NGO FACILITIES ANNUALLY BY DISTRICT

Central - Average' cases/facility = 850

Kiambu

• NGO
facilities

29

Est.NGO
cases/yr

24650

• sachets
2/case

49300

• sachets
3/case

73950 *
Kirinyaga 9 7650 15300 22950

Muranga 13 11050 22100 33150

Nyandarua 0

Nyer i

sub-total

16 13600 27200

113900

40800

170850

Coast - Average. cases/facility = 800

Kwale

Ki 1 ifi

Lamu

Tana
River

Taita
Taveta

# NGO
facilities

4

10

8

10

Est.NGO
cases/yr

3200

8000

800

6400

8000

# sachets
2/case

6400

16000

1600

12800

160CO

# sachets
3/case

9600

24000

2400

19200

24000

sub-total (minus Mombasa)

16

52800 79200



# NGO
facilities

K;s;; 23

Kisumu 25

S.Nyanza 34

Siaya 9

Est.NGO
cases/yr

28750

31250

42500

11250

# sachets
2/case

57500

62500

85000

22500

# sachets
3/case

86250

93750

127500

33750

sub-total (Nyam;ra included in Kis;i) 227500 341250

Rift Valley - Average' cases/facility = 550

Baringo

Elgeyo
Marakwet

Kajiado

Kericho

Laikipia

Narok

Nakuru

Nandi

Samburu

Trans
Nzoia

Turkana

Uasin
Gishu

w. Pokot

sub~total

# NGO
facilities

6

24

5

64

6

14

5

25

8

12

35

13

13

Est.NGO
cases/yr

3300

13200

2750

35200

3300

7700

2750

13750

4400

6600

19250

7150

7150

1 7

# sachets
2/case

6600

26400

5500

70400

6600

15400

5500

27500

8800

13200

38500

14300

14300

253000

# sachets
3/case

9900

39600 *
8250

105600 *
9900

23100

8250

41250 *
13200

i9800

57750 *

21450

21450

379500



Western - Average' cases/facility = 700

# NGO
facilities

Busia 5

Bungoma 11

Kakamega 23

sub-total

Est.NGO
cases/yr

3500

7700

16100

# sachets
2/case

7000

15400

32200

54600

# sachets
3/case

10500

23100

48300 *

81900

Eastern - Average # cases/facility = 950

# NGO
faci 1 ities

Embu 9

K i tu i 8

Machakos 16

Meru 81

Is;olo 2

Marsabi t 13

sub-total

Est.NGO
cases/yr

8550

7600

15200

76950

1900

12350

# sachets
2/case

17100

15200

30400

153900

3800

24700

245100

# sachets
3/case

25650

22800

46500

230850 ;If::

5700

37050

367650

N.Eastern - Average # cases/facility = 575

# NGO
facilities

Garissa 0

\'!aj i r 0

Mandera 0

sub-total 0

Est.NGO
cases/yr

# sachets
2/case

# sachets
3/case

Total (minus Mombasa and Nairobi) 946900(Combined with values from Tables 1 & 2) 1,124,600

18
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3.3 Mombasa and Nairobi Results

3.3.1 Mombasa

According to data obtained from the Coast Province Annual Report
for 1987 (UNICEF, 1988), a total of 47 health facilities existed
in the Mombasa area during that year. This included 20 municipal
council facilities, 3 private hospitals, 2 NGO dispensaries, 2 NGO
health centres and a number of private facilities. An update from
the PIU Unit of the MOH regarding the number of health facilities
wh i ch ex i s tin the Mombasa area revea 1s that the re a re now 23
municipal council health facilities and 5 private hospitals. Based
on data from these two sources, it can be estimated that the CDD
Programme should supply enough ORS sachets for at least 31 NGO and
municipal council health facilities in the Mombasa area. This is
assuming that MOH clinics in the Mombasa area are provided with ORS
sachets through the Essential Drug Kit programme. If this is not
the case, then the numbers should be increased to supply all of the
Mombasa facilitles.

Based on data submitted through the MOH outpatient morbidity
report i ng system, the average number of diarrhoea cases seen in
health facilities in the Mombasa area during 1988 was 756 (see data
for Coast Province, Attachment 3). The predicted number of cases
seen in the 31 health facilities provided through the CDD
Programme, therefore, is 23436. Assuming the use of an average of
2 versus 3 sachets per case, ORS needs can be estimated as 46872
versus 70308, respectively. These results are summarlzed in Table
6 be 10 .....'.

Table 6

THE ESTI~ATED NUMBER OF SACHETS USED IN NAIROBI AND MOMBASA

Area Av. No.
**

fae. Total cases Total
cases/facility sachets

2 vs 3/case

Mombasa 756 3 , 23436 46872r03C:8

Nairobi 566 1C1 102446 204992/307338

Total 125882 251764/377646
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Based on the MOH outpatient morbidity data received by the HIS Unitfor 1987, the average number of cases seen per health facility inthe Nalrobi area was approximately 566. Accordlng to the NHIFdocument, there were approximately 181 health facilities inexistence in Nairobi in 1987. [This value differs significantly,however, from the number indicated from data available through theHIS Unit for the same year (110 facilities).] Assuming that theNHIF data on the number of facilities existing in the Nairobi areaare correct, the predicted annual number of cases in the 181 healthfacilities in the Nairobi area is 102446. And, assuming the use ofan average of 2 versus 3 sachets per case, ORS needs can beestimated as 204892 and 307338, respectively. The information forNairobi is also summarized in Table 6 above.

3.4 National ORS Sachet Requirements

Summing up the values for the three different types of healthfacilities which are suoplied by the COO Programme (i.e.d1strict/provincial hospitals, NGO health facilities andNairobi/Mombasa area fac1litles) y,elds a total of approxlmately1,373,364 sachets which need to be supplied by the COD Programmeannually - assuming an average of 2 sachets/case in NGO facilitlesor 1,972,696, assuming an average of 3 sachets/case. Thesecalculatlons are summarized in Table 7 below. The Nairobi value forKenyatta National Hospital (KNH) from Table 1 was subtracted outso that thlS number would not be included twice in thecalcula:ions.
Interestingly, the COD Programme has routinely been orderingapproximately 2,000,000 sachets per year which 1S very close to thevalue predicted assuming that an average of 3 sachets are used perevery case of diarrhoea seen.
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TABLE 7

ESTIMATES OF THE TOTAL NUMBER OF ORS SACHETS

REQUIRED ANNUALLY BY THE CDD PROGRAMME

ORS sachets req. sachets.req.for Mombasa + Total
for ORT centres NGO facilities Nbi @ 2/case

@ 2/case

177,700 946,900 251,764 , ,373,364
(-3000 KNH
in NBI)

ORS sachets req. sachets.req.for Mombasa + Total
for ORT centres NGO facilities Nb i @ 3/case

@ 3/case

177,700 ',42',250 377,646 ',973,596
( - 3000 KNH
1 n NB I )

For reference purposes, district level ORS values from Tables 1,
2,5 and 6 have beeil summed so that annual dlstr;ct totals are
available. These are listed ln Table 8 below.



TABLE 8

ESTIMATES OF THE TOTAL NUMBER OF ORS SACHETS

REQUIRED ANNUALLY BY THE CDD PROGRAMME BY DISTRICT

Dist. ORS sach.
ORT centres

sachets. Tota 1
NGO fac.
@ 2/case

sachets.
NGO fac.
@ 3/case

Total

II

Rift Valley

Na~,uru 71400

Trans Nz. 1200

Baringo 18')0

West Pok. 4200

Uasin Gis.3600

Kajiado 27:)0

Lalkipia 2700

t'\arok 2700

Elgeyo 2700

Nand: 2700

Sarnburu 2700

Turkana 2700

Province Total

5500

13200

660')

14300

14300

5500

6600

15400

70400

26400

27500

88(,0

38500

22

76900

14400

8400

18500

17900

8200

9300

18~OO

73 1 0(1

29100

30200

1 1 500

4'200

356800

8250

19800

9900

21450

21450

8250

990CJ

23100

105EOO

39600

41250

13200

5775C

79650

21000

11700

25650

25050

10950

12600

25800

105300

42300

43950

15900

60450



Nyanza

Nyamira 4800 4800 4800

Siaya 2400 22500 24900 33750 36150

Kisumu 5400 62500 67900 93750 99150

Kis i i 8400 57500 65900 86250 94650

S. Nyanza 4200 85000 89200 127500 131700

Province Total 252700 356450

Central

Nyandarua 1800 0 1800 0 1800

Klambu 3600 49300 52900 73950 77550

Kirinyaga 1200 15300 16500 22950 24150

Nyeri 2200 27200 29400 408CO 43000

Murc.!iga 2200 22100 24300 33150 35350

Province Total 124900 181850

Coast

Kwale 900 6400 7:00 96(;0 10500

Tana RIV. 4200 12800 17000 192CO 23~OO

Momoasa 1515 46872 48387 703C'2 71823

Kl~ifl 1885 16000 1788S 240«; 25885

Lamu 1285 1600 2885 2400 3685

Taita 950 16000 16950 24000 24950

Province Total 110407 160243
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Eastern

Marsablt 3600 24700 28300 37050 40650

Is;olo 1440 3800 5240 5700 7140

Machakos 600 30400 31000 46500 47100

Embu 1880 17100 16980 25650 27530

K;tu; 1880 15200 17080 22800 24680

Meru 1880 153900 155780 230850 232730

Province Total 256380 379830

Nairoel 3000 204892 207892 307338 310338

(minus 3000 KNH) 201892 204892 304338 307338

Western

Busia 420 7000 7420 10~OO 10920

Kakamega 3600 32200 35800 48300 51900

Bungoma 3000 15400 18400 221(:0 26100

Province Total 61620 88920

Nortr- Eastern

Ga'-lssa 1 160 0 1 160 (I 1 160

Ma'loera 1735 0 1735 0 1735

Wajir 2770 0 2770 0 2770

Province Total 5665 5665

Total 1373364 1973596
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4.0 Discussion and Recommendations

4.1 NGO ORS Needs

A number of important assumptions were included in determining the
calculations provided herein which need to be verified in order
for this information to be useful to the COD Programme for annual
ORS supply predictions. The major assumptions are discussed below.

In terms of predicting NGO sachet needs, it was assumed that the
number of NGO facilities which exist in each district is correct
as indicated on the PIU inventory This inventory 1S updated
annually by staff from the Planning Unit of the MOH and, therefore,
it is assumed that it is a relatively accurate source of this
information. The numbers, however, do not correspond to those used
by the HIS Unit for calculating reporting rates by district. This
suggests that further investigation into the accuracy of the PIU
inventory data is warranted. This is especially important for
districts for which the number of NGO health facilities listed on
the PIU inventcry is fairly high (e.g. Meru) or very low (or nil,
e.g. Garissa).

It was also assumed that the values calculated for the average
number of diarrhoea cases seen USing the HIS outpatient morbidity
data set are representative of the experience in ~GO fa~ilities.

This issue is raised because if one looks at the number o~

facilities which reported each year compared to the total number
of MOH facilities that eX1st in each district, the numbers are very
close. This suggests that the data received by the HIS Unit
represent data from MOH clinics and not NGO clinics. If, for SOffiE
reason, patients who attend NGO cliniCS do so for d~fferent reasons
than those who attE~d MOH clinics, tne average values calculated
from the MOH data may not be valla. One way to validate this would
be to request outpatient morbidity data from the NGO controlling
agencies at the central level and to compare these values with
those listed in Table 4.

An 1mportant assump~ion Wh1Ch was ~sej in predlct1ng NGO sachet
needs was that tr..e eS'c.:rr.ated values fer the average ~umt'Er of cases
seen do net differ s'gniflcantly by type of health ~ac,lity. T~e

average values were calculated frorr district totals which are
supposed to include data from all district/provincial hospitals,
health centres and dispensaries in a district. If, however, the
health facilities which actually reported represent the large
facilities (e.g. the district hospital) and the number of cases
seen there was relatively high, the average values will be skewed
upwards. To the contrary. if the facilities which reported were
mostly small dispensaries, the average values would be skewed
downwards. The experience of the HIS Unit over the years has been
that the large institutions tend to report, especially the district
hospitals, b~cause this is where the district HIS Office exists.
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Ideally one would use a weighted average for calculating the numberof cases seen by type of health facility (i.e. hospital versushealth centre versus dispensary). In a recent OR study by the HISUnit in two distrlcts (Kwale and Muranga), values for such welghtswere calculated for a number of diseases including diarrhoea.According to fairly complete 1987 outpatient morbidity datacollected during special follow-up visits to the two districts, theaverage number of cases of diarrhoea seen by type of facility wasas follows:

Table 9

THE AVERAGE NUMBER OF DIARRHOEA CASES SEEN

PER TYPE OF HEALTH FACILITY IN TWO DISTRICTS

District - Kwale

Type of facility

hospitals

health centres

dispensaries

District - Muranga

Type of facility

hospitals

health centres

dlsper.saries

Average # cases/yr

231 1

850

700

Average # cases/yr

1253

224

26

.59

.22

.16

.72

.24
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As can be noted, the proportion of the total number of diarrhoea
cases which were seen at dispensaries versus hospitals is
significantly different. The implication of this is that if the
number of NGO facilities listed in Table 5 represents mostly
dispensaries (versus hospitals or health centres), it is probable
that the average values are too high and, in turn, estimates of
the average number of cases seen in NGO facilities will probably
also be too high. This is especially true for districts in which
the number of NGO facilities is high and the facilities are mostly
dispensaries. Cases of this sort have been noted in Table 5 with
an asterisk. It is recommended that the COO Programme validate the
average number of cases seen in NGO facilities in these
particular/questionable districts by requesting the NGOs to forward
copies of their outpatient morbidity data for these dis~ricts. It
is also recommended that the data for N.Eastern Province be
reviewed to confirm that, in fact, there are no NGO facilities
existing in those districts.

The distribution of cases ty facility type for all districts for
the years 1987 and 1988 is unknown because the outpatient morbidity
data are entered into the computerized data base at the HIS Unit
as district totals. It .15 not possible with the available data,
therefore, to determine the average number of cases seen by
facility type. It has been recommended by the IPS Project, however,
that outpatient data sh:)(...ld be entered at the central level into
the computerized data base as individual facility values. If this
modification in data entry/~rocessing procedures at the HIS Unit
is introduced, values f,or the average number of dlarrhoea cases
seen bv type of facility (e.g. hospltal versus health centre) and
bv type of contrc 11 inc aae'"'c'/ (e. 9. GO"- versus W;,::) can be
calculate:: on a ru',rln:? C5.S"iS. Wher~ thlS new' datE:. proceSSing
procedu""e is int,od,-,':ec at t ....'e HIS U:;it, values for tne average
numbe"" cf cases seen bv facllitv type should be calculated and the
formula for predicting r,GD nee::s should be modified to include
weighted averages according to facility type. I~ is important to
note that tne proportions fo"" the two districts listed in Table 9
are net s I IT, i 1a r for d ~ s per sa"" i e sanc r,o s p ; tal s wh i c h S u 99est s t hat ,
If an~ when data a""e en~ered into the com8uterlzed aa~a base by
healtn facility (versus district t~tals) if poss1ble, the weights
for each district shouid be calculated separately.

In orde"" to dete rm I 'Ie the numbe r of sachets reQu 1 ree by eac n
district, an assumption also had to be made regardlng tne number
of sachets used per case. In this report two assumptions were used:
a) that all cases receive ORS to take home and tnat eac'" case is
given 2 sachets, 0 r b) that some cases are t rea ted in the aRT
facility before being sent home but that and all cases receive 2
ORS sachets to take home,
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Based upon the results of analyses of the ORT Centre monthly data,it was revealed that the overall average ORS treatment rate wasonly 43.8%. That is, accordlng to the data, only 43.8% of all casesseen in the reporting ORT Centres were treated ln the unit withORS. This value, however, was calculated averaging in values of 0%for districts which did not report correctly. Among dlstricts forwhich the value was greater than 0%, the range of values wasbetween 53.2% and 93.3% (for some districts the value was over 100%which indicates that the data were also recorded incorrectly). Aconservative estimate of a 50% treatment rate was used in thecalculations made throughout this report under the secondassumption (i .e. an average of 3 sachets were used/case). The wayin which the monthly COO form is currently formatted provides nospace for recording whether ORS sachets were giver to cases forhome treatment versus ORT un it treatment. It is 1 ike 1 y that mostdata collectors total the number of patients g:ven ORS sachets totake home together with the number of cases treated at the unitwith ORS. Glven the need of the COD Programme to differentlatebetween these two values, it is recommended that the monthly datacollection form be modified (and the data collectors retrained) torecord the values separately.

Finally, if one assumes that the 50% treatment rate also appliesto ~he proportion of patients given sachets for home treatment, thevalues llsted in Table 5 under 2/case should be reduced by 50%. If,howE'.;er, the policy which is promoted by the CDC: Programme isfollowed WhlCh is to give ORS sachets to £ll cases of diarrhoea,regardless of whether or not they show lmmejiate slgns ofdehydration. ther, the value of 2 sac.'lets/case should be used. If,on the other hand, one further a~sumes that 50% of all cases aretreated with 2 sachets in the aRT unit ana all cases are glven 2sac fi e ~ s tot a Ke home for t rea t rn e ~"1:', the va i ue s 1 1 S ted L.' nde r 3 / cas eshould be used for ordering purposes.

4.2 aRT Cen~re ORS Needs

In reference to the ORT Centre da:a, it is i~cc~ta~t to nete tna~tne computerized data entry prcgrarrme is curren"C.ly se: up so thetthe name of the reporting fa:il1tj 15 en:.erej 1n:'c t~e com~ute~rather than a faci;,ty COdE nL.:.'T,8er. That lS, d\Je t.:: the fa::t tnc.~the date were originally entered by facility rame, ,t is possiblethat some of the values listed in Table 1 re~rese~t numbers fromdistrict facllities with aRT unlts other tha~ thedistrict/provlncial hospital. For the purposes of this report, datafor facilities with the name "ORT Unit" were separated out assumincthat this represented data from the district hospital ORT ce~tre.In order to validate the average values listed in Table 1 Part A,however, a computer programme should be developed so that themonthly average number of ORS sachets used in just the ORT centreof the district/provincial hospital in each district can becalculated on a running basis.
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A number of modifications should also be made to the data entry
programme to render the data base more useful toCDD Programme
staff e.g. each facility should be allocated a unique identifYlng
code and a reference data base should be developed which includes
the codes of just the ORT centres of all district/provincial
hospitals. Once these modifications have been completed, monthly
averages for all reporting district/provincial hospital ORT centres
can be calculated on a running basis and the values can be compared
with those indicated in Table 1. Wherever there are large
discrepancies in the average numbers, the values listed in Table
1 should be replaced by the new values, assuming that the revised
computer programme can correctly identify data corresponding to the
aRT centres of the district/provincial hospitals.

As noted elsewhere, the data from Table 2 are based on 1987 disease
estimates and, therefore, may not reflect current disease
occurrence rates i~ these districts. Once accurate outpatient data
from 1989/90 are available from the HIS Unit, these estimates
should be reviewed and replaced as required. Alternatively, one
could use an adjustment factor to account for predicted changes in
the nUffiber of cases that will occur in facilities in the future in
each distrlct. The latter could be calculated by determ~ning the
rate of change, if any lin the average number of diarrhoea cases
seen per health facility over the past few years. However, while
it is expected that the absolute number of dlarrhoea cases will
increase over time due to increases in the population size, if new
health faCilities are opening up to accommodate lncreases in the
population, the average number of cases seen per facility may net
change substantially. It is recommended, however, that efforts be
directed at obtaining accurate and current outpatient morbidity
data from the health facilities (and the HIS Unit of the MOH)
rather than complicating the calculations by inclUding an
adjustment factor.

4.3 Nairobi and Mcmbasa 'a~d other municipal~tyl ORS Nee~s

!t is important to note t~a~ the nJmbe r cf facil,t 1 es 11StE~ for
Naircb-, is high and 'f the COO Prog"-arr,r,E does not prc"ide ORS
sache~s to all of theSE faci l,ties, the results wil 1 be lncorrect.
The COD Programme staff, therefore, should verify the number of
health facilities in the Nairobi area which are supplied with ORS
sachets directly by the COD Programme (i.e. not through the
Essential Drug Kit Programme or through private outlets) and this
number should be substituted in the formula for calculating ORS
requirements in Nairobi. Similarly, if the number of facilities in
Mombasa which are supplied with ORS sachets directly by the COD
Programme includes more than just the municipal and NGO facilities,
this number should also be modified in the formula.
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It is also possible that other municipal health facilities (e.g.
in Kisumu) do not r~ceive ORS sachets through the Essential Drug
Kit programme and that the predicted number of sachets that should
be provided to these districts by the CDD Programme should be
increased to cover the municipal facility needs. Before modifying
the numbe rs presented in th is repo rt, howeve r , it shou 1d be
determined whether the number of NGO facilities per district, as
indicated in Table 5, excludes or includes municipal facilities.
It is expected that municipal facilities would be included under
the category "GOK" and, therefore, that the numbers should be
increased to accommodate the needs of any municipal facilities in
areas other than Nairobi and Mombasa.

4.4 The Reliability of the Results

In order to assess the re1iabillty of the data presented in the
tables, values for the average nu~ber of diarrhoea cases seen per
year and the average number of ORS sachets used per year were
compared between the ORT centres and district health facil~ties 1n
;'enera 1. The ORS sachet va 1ues for the aRT Centre were obta i ned
directly from the reported data whereas the "Other Facility" OF:S
sachet values were calculated uS1ng outpatient morbldity da~a on
the average number of cases per year. As is revealed ln Table 10
below, ther-e are substantial differences in these values for a
number of districts. This suggests either that a) the aRT centres
are not representative of other health faclllties ln t~e district
in general and, thErefore, that predlctions of aRT Centre ORS needs
should not be made using general outpatlent morbldlty data or b)
that there are significant errors 1n one or both of the data sets.
G1ven that a computerized infcrmatlcn system has bee- developed fer
~~ocessing monthly COD ORS data, lt 1S recommended t~at efforts to
imp·ove this source of information be contlnued a.,d that th1S
information be used routinely to predict annual OR: Centre ORS
sachet needs. In addition, once the outpatlent m~rbidity

1 n f 0 t- mat ~ 0 n sub - s y s t e m has bee r1 mod ~ fie d sothat da t a can be
precessed by indivldual facillties (versus as distrlct totals), NGO
facillty sachet needs car be more accurately calcula:ec uSlng the
outpatient morbidlty data set.
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TABLE 10

A COMPARISON OF THE AVERAGE NUMBER OF SACHETS USED ACCORDING TO

ORT CENTRE VERSUS OUTPATIENT MORBIDITY DATA

Province/District

ORT centre
Average
ORS/year

Rift Valley

ORT centre
Average
Cases/yr

Other fac.
Average
ORS/yr
2 sach/3 sach
per case

Other
faci 1.
A~

case/yr

Nakuru

Trans N:oia

Baringo

West Pokot

Uasin Gishu

Kajiado

Laikipia

Narok

Kerichc

71400

1200

1800

4200

3600

2700

2700

2700

2700

2916

1536

468

1968

576

1466/2199

6234/9351

missing

1728/2592

2516/3774

missing

mlsS1ng

1018/1527-

1728/2592

733

31 17

864

1258

509

86~

Elgeyo Marak. 2700 misslng

Nandi

Sambwru

TurKana

2700

270C

31

1726/2539

1362/2043

916/127~

863

681

458



Nyanza
..

Nyamira 4800 984 missing

Siaya 2400 2256 missing

Kisumu 5400 444 3358/5037. 1679

Kis i i 8400 2004 missing

S. Nyan:a 4200 1332 2552/3828 1276

Central

Nyandarua 1800 948 1088/1632 544

Kiambu 3600 1968/2952 9S4

Kirinyaga 1200 2108/3162 1054

Nyeri 2200 1210/1815 605

Mi.Jra"1ga 2200 1282/1923 641

Coast

Kwale 900 228 1318/1977 659

Tana Rive .- 4200 1336/2004 668

Mombasa 1515 1512/2268 756

Kilif, 1885 1884/2826 942

Lamu 1285 1286/1929 643

Taita TavEta 950 945/1419 4-"I oJ

Eastern

Marsatit 36,jO 1944 1456/2i84 72·:

Isicl0 1440 missing

Machakos 600 2300/3450 1 150

Embu 1880 1522/2283 761

Kitui 1880 2148/3222 1074

Meru 1880 11182/773 591
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Nairobi 3000 1 128 1132/1698 566

Western

Busia 420 1020 4014/6021 2007

Kakamega 3600 1 1 16 7384/11076 3692

Bungoma 3000 misslng

North Eastern

Garissa 116O 1160/1740 580

Mandera 1735 772/1158 386

Wa]ir 2770 1736/2604 868

4.3 Predlcted ORS Neecs Ys Past ORS Distribution

As noted in Se~tlon 3.4, the total number of ORS sachets i~ can be
predicted are required annually nationwide (assuming 3
sachets/case) does not differ substantially from the number of
sache~s (2,000,000) w~ich have routinely been ordered from UNICEF
by "he COD Prograrn,'1e. Ir, the following table, the number of CRS
sachets predicted to be needed annually ln each province accerding
to the calculations used herein are compared witn the number of
sachets w~lch were clstributed in 1988 in five orovinces (provided
to t ....;e a'....:thcr tj r~r. ~aina of the CDC) Prog..-arlme) te assess he",
COrl;:arat.,le ~he the values are. Where the ",a:ues tiffer
sigr,ifican~ly, CDD Frograml1e staff should review the da"'C.a wh~cn

we .... e used to calculate precicted ORS needs to determlne if the data
a .... e accurate. In addition, prcvlncia~ COD Prog .... amme liaison
off';cers in these areas should be cant-acted to find OLi"'C. if the
al10unt of ORS sachs"'C.s w~ic~ have been routinely suo~lied ~o them

'are ap~roprlate for ~neir needs.
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Table "

PREDICTED ORS NEEDS VS. PAST ORS DISTRIBUTION

Province

Nyanza

Western

Rift Valley

Coast

Central

# dist.
in' 88

300,000

250,000

200,000

100,000

100,0(0

pred,cted
# req. @

2/case

252,700

61 ,620

356,800

'lC',4C7

124.900

pred'cted
# req. @
3/case

366,450

88,920

483,300

'60,243

181,8SC

5.0 Conclusions

Using data from a variety of sources within the MOM, it has been
possible to develop a strategy for determining how man) ORS sachets
should be provided to each district annually by the CDD Programme.
As ncted throughout this report. thesE calculations cove~ only the
ORS needs of the ORT Centre of the Dlstrict/Provincial Yospltal lr

each district, the NGO facil,ties in rural districts, the municipal
and NGO facilities in Mombasa and all Nairobi fa~ilit~es. In ~im~

it is assun"iE:j that the Esse:ltial Drug Kit ~roS?""arr'i1e will t·.:
terminated and that the MOH will s~pply all fasil,t'e~ w~~h drugs .
.A,t this time, the formulas used in this report "",n ha,,'e to b~

modified to incluae all health fa~ilities in the district (not j~s~

NGO facilities).

The formula w~ich was used to calculate ORS sachE:~ needs for t~E

country as a whole ean be summarized as fellows:

Annua: ORS needs In the ORT Centre of the Dlst""ict/~rcyincla'

l-iOs~it.al + Annual ORS needs In a11 NGO fac";l",t.les In t""IE
d i str i et + Annua 1 Mombasa Nun i c i pa 1 /NGO ORS needs + Annua"
Nairobi ORS needs in all facilities.
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According to this formula, the number of ORS sachets which need to
be supplied annually by the CDD Programme is:

177700 + 946900 + 46872 + 204892 (minus 3000 for KNH) = 1,373,364
The above calculation assumes 2 sachets are used/case.

Assumi ng 3 sachets are used per case, the number of ORS sachets
which need to be supplied annually by the COO Programme is:

177700 + 1421250 + 70308 + 307338 (minus 3000 for KNH) = 1,973,596.

In an effort to validate the estimates provided herein, a less
complicated, albeit less precise, methodology for predicting
overall ORS sachet needs was developed. The simple methodology for
calculating aRT Centre needs is as follows: referring back to the
computerized aRT centre data set, values for the average number of
cases seen in the district aRT centre for the years 1987 through
1989 ranged from 444/year to 2004/year. ThlS yields an overall
average of 1135/aiarrhoea cases per district aRT Centre per year.
And, accordins to the results of the data analysis, on the average
50% of the cases ~ere treated at the ORS unit before beine sent.
home. Given these two pieces of information, it can be estimated
that ~n average of 567 cases are treated in each dlstrlct hospital
aRT centre annually. If one assumes that an average of 2 sachets
are distributed to each case which presents at the centre to ta~e

home and that 2 sachets are useo for each case treated at the O~T

centre, this yields an estimate of 3404 sachets used per aRT centre
per year. Tr,ls value should be compared with the actual values
calculated using the computerized data base for each re;Jorting
district aRT centre (Table 1) to determine the usefulness of the
overall average for annual ordering pt..:rposes. For e~:a-n:Jle, fer
dlstrlcts li~e Nakuru, the overall average va'ue is ffiUC~ too low.

If the value of 3404 sachets per district aRT Centre is multiplied
by the nUffiber of distrlcts, an estimate of the total nUffibe r of ORS
sachets needed tc supp~y just the district/provinclal hospital CPT
centres on an annual basis can be determined. For example, assuffilng
that there are 42 district aRT centres WhlCh need to be supplled
on an a'1nual basis, lt can be estlmated that the CDD Prograr,:":'le
shot..:ld order 142,9t8 sachets tc st..:~ply just these units.
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One problem with this simplified calculation is that the number ofdistricts has changed since 1987 and it is anticipated that therewill be additional changes in the coming years. Some of the dataavailable (e.g. 1987 outpatient morbidity results) are provided for39 rural districts (and Mombasa and Nairobi) whereas other data arebroken down into 42 district totals. Tables 1 and 2 include dataon 40 d1stricts (minus Nairobi) and, therefore, if one multiplied40 X 3404 sachets/year this would yield a value of 136,160 totalsachets. This number is fairly close to that calculated using allthe individual district estimates listed in Tables 1 and 2 (i .e.106,300 not including Nakuru values) which suggests that th1ssimple methodology may be useful to quickly determine the overallORT centre sachet needs. The obvious problem with this methodologyis that it provides only an average value and does not take intoconsideration district/provincial differences in the incidence ofdiarrhoea. In order to more accurately predict district specificORT centre requirements, the methodologies used to produce thevalues in Tables 1 or 2 should be employed.

In order to quickly calculate overall NGO faci11ty needs, anothersimple methodology can be used. That 1S: based upon t"'e datapresented in Table 5, an overall average number of diarrhoea casesseen per health faci'ity in 1987 can be estimated as 8~O. Giventhat 1n 1989 there were approximately 599 rural NGO healthf a c i 1 i tiesex i s tingin the s eve n prov 1nee s ( min us Morn bas a a:i dNairobi) (See Attachment 2) and assuming that the avera3e numberof cases seen per health facility has not changed substantiallysince that time, one car. estimate that there are approximately485,190 cases of diarrhoea treated 1n NSO facilities annually.Assuming tha~ 2 sachets are required to treat each case (that 1S,that all cases are given sachets for home treatffient and none aretreated in the health facility), this yields an estimate of 970,360sachets needed to supply NGO fae' lities. T~l~ value is fairly closeto the teta l calculated using ind1vldua: d~strict 'lalues '. 1.<=.94c,9CO, se~ iable 5).

I f 0 ne ass ~med, 0 nthe 0 the r han d , tr"1 Co t 5'J~ ofthe c c. s esc. r etreated in an NGO facility with 2 sachets before being sent home,and that all cases are given 2 sachets for r,omE treatrrert, triS.... ou 1C ra 1se the req:-..: i rej est i mete tG 1, 43~, 090 sachets neededann ~ a ! 1y to s '...) Pply all NC;.J fa c ill ties. A. S:=. - : I t his val ue C :J e S 'i C: -:diffe'" s',g'"":ificantly Trarr that eEte"'m~neo L;s"r'g individuc.l c 1 strictda':a (1,421,250) wrnch sU9gES<:S that -_hiS s-,~\;::le met'~lodc::~> ca,,:be used as a Quick wa> tc eeterm-ne <:he overa- 1 NGO facil,t; annualORS needs. Th1S same methcdolcgy can also be used to determlne thenumber of sacnets required for Mombasa a'id Nairobi ana fer anyother munieipa11ty whose health facilit1es are not supplied throughthe Essential Drug Klt programme.
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As noted in the introd~ction to thlS report, all calculatlons have
been made assuming the use of 1 11tre sachets. This assumption was
used because all of the data which were avallable for calculatlng
ORS needs were collected when 1 l,tre sachets were being used. It
is anticipated that in the near future, however, the COO Programme
will modify its treatment POllCY to include the use of 1/2 litre
sachets. If it is assumed that the same amcunt of ORS will be used
for treating cases, the values for all numbers calculated uSlng the
methodologies described herein sho~ld be doubled. That is, if four
1/2 litre sachets are used per case of diarrhoea, the COD Programme
wi 1 1 need approx i mate 1y 2,746,728 sachets annua 11 y. If, one the
other hand, six 1/2 litre sachets are used per case of d,arrr:')ea,
the COO Programme will need approximately 3,947,19L sachets
annually.

It has been noted, however, that one c-f the advantages of using
1/2 11 tre sachets re 1ates tu notent i a 1 reduct i OilS i n O~S wastage.
For example, in term;:, of treating small lnfants with dlarrhoea and
no \,.,r few signs of deh)'dration, 1 litre of the oral rehydration
so'l..;tion may be more than is required to improve the infant's
cO~'dition. In such cases, it might be more appropriate to use a 1/2
litre solution instead. The implication of this is that it may not
be appropriate to double the values for all numters calculated in
this report Dut that lncreasing the values by a factor cf one and
a half may provide more accurate estimates. Tnis is an lssue WhlCh
shou 1d be addressed once the 1/2 1 i tre sachets are i ntrod~ced,
possibly through an OR study in a sample of health facilities.
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NATIONAL SUMMAnY UF RUhAL HEALTH FACILITIES J3/03/89
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rlaluia
Dis. of the resoirator~ Svstel
Dis. of the sxin (incl. ulcers!

. Intestinal lIor,1S
Diarrhoeal dise.ses

. Eve infections
- Accidents ([ncl. fractures~ burns. etcl

j Rheu.atls~. Joint ?ains etc.
; Ear InfectiGns
) UrinarY Tract ;nfi:c:ions
~ ?neIJ.o~ ia
2 Sor.arrhoea

~ Dental disarcors
5 FVr~xia of un~nolln oriain (PUOl
J :'Ieas:e;
7 :-lules
3 I'lalr.atntien
? 3ilhar:ia !S=hi~tr~c~i.sisl

.J Dis. of Circulatory Svste~

1 Chiden ~ox

.2 Dis. of PuerOe~lUQ and Child 9irth

:~ ~bcrtion

:4 ~ental Disorders
:5 ~hoooing cO~Qh

:~ Catuact
:7 Infectious heeatitis (~aundicel

:5 Congenital ~nolalies

:9 Poisoning
:0 Tuberculosis
31 Dis. of 9100d and Blood forling organs

32 }:eoo IaSls
33 :1eningitis
34 Leorosv
35 Tetanus
36 PQliol~!litis

TOTAL NO OF ALL KNOWN DISEASES

ALL OTHER DISEASES
TOTAL HEW CASES
RE-~TTENDANCES IRE-VISITS)
REFERRALS
~O. OF FIRST ATTEMDANCES
AVERAGE DIS. PER ATTENDANCE
TOTAL HO OF PATIENT VISITS

b2041
106394
55000
12000
45000

2.4
100000•

6UH6
339b701
1326530

159792
1627166

2.1
2953696

12:!~930

3780970
521587

17191
570717

&.6
1092304

634793
3541685
1338044

81431
1687762

2.1
302580&

40903
259941

&6370
435

48454
5.4

114824

239801
25291140

1107838
S9111S

709007
3.6

1315845

632334
3378129
1105019

28760
837843

4.0
194,S&2

53525 3530533
380422 17373582
1359112 5156350

4906 363120
08301 5?93r-0

5.6 3.1
204263 10749600, ,

20.32
100.0(

POPULATION 128a63~ 3284845 1904109 3864707 556977 3892024 4702401 2535981 2:030178
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