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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 ora)
rehydration solution (ORS) sachets that are required annually by
institutions supplied by the Control of Diarrhoeal Disease (CDD)
Programme, Ministry of Health. While the CDD 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 example, all rural health
facilities are supplied with ORS sachets through the Essential Drug
Kit programme. Oral rehydration therapy (ORT) centres im district
or provincial hospitals, on the other hand, are supplied directly
by the CDD 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 also
available through private outlets such as pharmacies. The
calculations and formulas provided in the following pages will
focus on the number of sachets required only by those institutions
which are directly supplied by the CDD Programme. Reference will
be given, however, tc ways 1in which the calculations can be
modified 1in the future to accommodate any changes 1in the
distribution procedures of the programme. In addition, all of the
calculations presented herein 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 Packground

As part of the CDD Programme's efforts to reduce morbidity 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. ORT centres have since been set up in other health
facilities in the high risk districts and the programme is

currently expanding its efforts to cover areas where the risk of
diarrhoea is lower.



To facilitate monitoring and evaluating the success of the OPT
centres 1in terms of their 1impact on 1levels of morbidity and
mortality associated with diarrhoea, all ORT centres were requested
to fi11 out a monthly reporting form for recording 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 vyears 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
number of ORS sachets needecd annually in ORT centres in district
and provincial hospitals which are supplied directly by the CDD
Programme.

The second source of data which was used for predicting ORS needs
in NGO facilities was the MOK's annual outpatient morbidity
reports. Monthly data on the occurrence of approximately 40
diseases are supposed to be recorded by all health facilities
nationwide and forwarded to the Health Information System (HIS)
Unit of the MOH for national 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 pointeg out in the methodology section and
recommencations for improving the usefulness of these data have

" been noted in Section 4.



2.0 Methodology
2.1 District/Provincial Hospital ORT Centre Estimates

In order to estimate the average number of ORS sachets needed per
month in the ORT centre of each district/provincial hospital, a
subset of the data covering one year from al} reporting district
hospital ORT centres was developed. For those districts from which
data had been sent to the CDD office on a regular basis, returns
for each month of the most recent year were used. For districts
with poorer reporting rates, data from the ORT centre for as many
months as were available in the data set were used in the
calculations. The average monthly number of ORS sachets used 1in
that facility was calculated from the available data and the
average number of sachets used per year was calculated by
multiplying the monthly average by 12, The numbers were then
rounded off to the nearest 50 to facilitate future ordering. Data
on the average number of cases per month and per year were also
retrieved from the data base. This information is listed by
district in Section 3.1.1, Table 1 (Part A).

Data which were forwarded to the CDD office on monthly forms but
which had not yet been entered into the computerized data base by
the time this report was being prepared were manipulated manually
to determine the average number of ORS sachets used in these ORT
centres. These results are provided in Part B of Table 1 (Section
3.0). Again, these values are rough estimates and once these data
have been entered into the computerized data base, the monthly
average number of ORS sachets used in the ORT centre of these
district/provincial hospitals should be recalculated. The latter
should then be compared to those listed in Table 1 and any large

discrepancies in the numbers should be investigated and corrected
accordingly.

For the remaining non-reporting or non-participating districts,
estimates of the average number of 0ORS sachets required annually
in the district/provincial ORT centres were calculated using the
following methodology:

A district average for the prevince as a whole was czlculatec using
data from Table 1 - Part A from ail reporting districts falling in
that province. This estimate, in turn, was assigned as the district
value for any district falling in that province for which ORT
centre data were missing. For example, data from the computerized
data base for alj} districts in the Rift Valley Province were
averaged together to yield a value of 2700 sachets. This number
was, in turn, assigned as the value for any district in the Rift

Yalley Province from which ORT monthly returns had not been
received.



For districts falling in provinces for which no ORT data had been
received, a second methodology was used. That is, data from the MOH
monthly outpatient morbidity reports for the year 1887 were used
as the basis for calculating the average number of diarrhoea cases
seen per health facility in that district. This number was
multiplied by 2 (the average number of sachets it was assumed were
used per case) to give the .estimated number of ORS sachets used in
the ORT centre in that district. (This same methodology was used
to estimate the average number of ORS sachets needed in NGO
facilities supplied by the CDD Programme). The results of these
calculations are provided in Section 3.1.3, Table 2.

2.2 Non-Governmental Facility Estimates

The other major recipient of ORS supplies from the CDD Programme
is NGO c¢clinics. As indicated above, the MOH clinics are supplied
with ORS sachets through the Essentia) Drug Kit programme. In an
effort to estimate the need for ORS sachets by NGO facilities in
each district, the following methodology was used:

an wupdated 1list of all health facilities in the country was
obtained which indicates the number of MOH versus NGO health
facilities existing in each district, by clinic  type (e.g.
hospital, health centre, etc) (See Attachment 2). Next, outpatient
morbidity data for the years 1987 and 1988 were reviewed to
estimate the average number of cases of diarrhoea seen per health
facility in each district. As noted in Section 1.2, these data are
Supposed to be forwarded on a monthly basis from every health
facility in the country, GOK and NGO alike, to the HIS Unit of the
MOH for processing. Unfortunately, however, the reporting rate for
this information sub-system has been relatively low (62.5% for 1987
and 43.2x for 1988) which means that the available datz are not
truly representative of al] health facilities in the district.

Given this Timitation, z value for the estimated number of cases
seen per health facility per month in each district was calculates
using both raw and estimated outpatient morbidity data for the two
years. The latter were calculated by adjustirg the raw data set
values to what it is assumed the numbers would be if all health
facilities had reported. That 1s, the raw data values were
increased according to tne proportion of health facilities which
did not report to give estimated values if there had been 100%
reporting. This is a very crude procedure to try to account for
poor reporting rates and an assumption underlying this procedure
is that the non-reporting facilities experience the same morbidity
patterns as the reporting facilities. This, however, may not be a
valid assumption. The values calculated using this procedure are
listed in Table 3, Section 3.0. The raw outpatient data for 1987
and 1988 are provided in Attachments 3 and 4 for reference.




Provincial averages (rounded to the nearest 50) from the 1987
outpatient morbidity estimated data set were used to estimate the
@verage number of diarrhoea cases seen in NGO facilities in each
district on an annual basis. Provincial level data were used 1n an
effort to 1imit the effect of extreme district values (e.g. Trans
Nzoia) which probably reflect inaccuracies in the recorded data.
The value for the average number of cases it is estimated are seen
in each health facility was multiplied by the number of NGO health
facilities existing in each district as of March, 1989 [according
to the Planning and Implementation Unite (PIU) health facility
inventory list - Attachment 2] to produce an estimated total number
of diarrhoea cases seen in NGO health facilities annually by
district. These values are provided in Table 5, Section 3.2.2.
Again, these values were estimated using 1987 disease occurrence
data and, therefore, the values should be recalculated as soon as
accurate 13989/90 outpatient morbidity data are available.

2.2 Mombasa and Nairobi Municipality Estimates

The data listed 1in Table 5, Section 3.2.2 excludes sachets
required for Nairobi and Mombasa. The number of additional sachets
required for Mombasa was estimated by multiplying the number of
municipal council and NGO facilities in the area by the average
number of diarrhoea cases seen in health facilities in Mombasa in
19&8 (as revealed through the HIS Unit Outpatient morbidity data).
The number of facilities in the Mombasa area was obtained from the
Planning Unit from recent cost sharing documents. The results of
these calculations are provided in Table 6, Section 2.3.

Data on the number of health facilities in the Nairobi area were
not available from the PIU health facility inventory list anc,
therefore, data obtainecd from the CDD Programme on the Nationa)l
Health Insurance Fund (NHIF) were used as the source of this
information. The NHIF data, however, were not broken down by NGO
versus MOH clinics sc the total number of health facilities
(hospitals, health centres and dispensaries) was used in this
calculation i.e. assuming that the CDD Programme funds all health
facilities in the Nairobi municipal area. If, in fact, this
assumption is not valid, the estimazed value wil)] have t¢ be
Corrected accordingly. The total number of facilities was
multiplied by the average number of cases seer per heaith facility
in the Nairobi area (based on the HIS Unit outpatient morbidity
data for 1987) to yield the total number of diarrhoea cases
predicted to occur in Nairobi on an annual basis. The results of
these calculations is provided in Table 6, Section 3.3.



3.0 Findings

3.1 District/Provincia)l Hospital ORT Centre Resu1ts‘

3.1.1 Computerized CDD Monthly District Data

Table 1 (Part A) below includes data on the average number of ORS
sachets used per month and per year and the average number of cases
which were seen per month and per year in ORT centres by district.
These data were obtained from a computerized data base at the CDD
Programme office. If one divided the number of ORS sachets used by
the number of cases, one would find that the average number of
sachets used per case varies substantially between districts. This
could reflect differences in treatment practices but more likely
reflects misurderstandings regarding how to fill out the monthly
forms. It is important that this problem be looked into by the CDD
Programme staff if this source of data is to be used for predicting
future ORS sachet needs.

TABLE 1 (Part A)

THE AVERAGE NUMBER OF ORS SACHETS USED 1IN
REPORTING DISTRICT/PROVINCIAL HOSPITAL ORT CENTRES

District Average Average

ORS per mo/year Cases per mo/yr
Rift Valley : : '

Nakuru 5950/71400 243/2916 =xx
Trans Nzoia 100/1200 128/1536
Baringo 150/1800 39/468
West Pokot 350/4200 164/1968
Uasin Gishu 300/3600 48/576
Nvyanza

Nyamira 400/4800 82/984
Siaya 200/2400 74/2256
Kisumu 450/5400 37/444
Kisii 700/8400 167/2004
S. Nyanza 350/4200 11:/1332



Central

Nyandarua 150/1800 79/948
Coast

Kwale 75/800 19/228
Eastern |

Marsabit 300/3600 1€2/1944
Nairobi 250/3000 94/1128
Western

Busia 35/420 85/1020
Kakamega 300/3600 93/1116
Total 120720 (49320 without Nakuru)

¥* The numbers for Nakuru are very high and, given that Nakuru is
a depot for distributing drugs to other districts in that province,
it is 1ikely that these numbers reflect the number of ORS sachets
which were distributed to other ORT units in the district/province.
Data on only the number of sachets which were given to patients 1in
the health facility are suppcsed to be recorded which suggests that
there is a need to retrain the data collection staff in that ORT
centre so that the correct information is recordes. The tota)
numbers have been included here as entered in the data set and,
therefore, it is recommended that they be validated as soon as
possible. If the sachets distributed from this clinic to other
clinics are, in fact, supposed to be supplied by the CDD Programme
(and do not reflect essential drug kit supplies or sachets supplied
through other sources), the numbers as recorded in Table 1 should
be retained as listed for future ordering purposes.



3.1.2 Non-computerized Monthly CDD District Data

Table 1 (Part B) 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 into
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 Average No.
ORS sachets
mo/year

Western

Bungoma 250/3000

Eastern

Isiolo 120/1440

Machakos 50/600

Central

Kiambu 300/3600

Kirinyaga 100/1200

Coast

Tana River 350/4200

Total 14040

Total Table 1 (Part A.+ Part B) = 134,760/year (63360 without

Nakuru)



3.1.3 Data from Non-Responding/Non-Participating Districts

The estimated number of ORS sachets required annually 1in the
district hospital ORT centre of the remaining districts is listed
in Table 2 below. This includes all districts for which ORT 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 districts, these
values should be recalculated based on monthly CDD data forwarded
from the actual ORT centres.

TABLE 2
ESTIMATES OF THE AVERAGE NUMBER OF ORS SACHETS

USED IN NON-RESPONDING DISTRICTS

Province/District Average ORS/year
Central
Nyeri 2200

Rift vallev

Kajiado 2700
Laikipia 2700
Narok 2700
Kericho 270C
Elgeyo Marak. 2700
Nandi 2700
Samburu 2700
Turkana 2700

10



orth t

Garissa 1160 =
Mandera 1735 =
wajir 2770 *
Eastern

Embu 1880
Kitui 1880
Meru 1880
Coast

Mombasa 1515 =*
Muranga 2200
Kilifi 1885 *
Lamu 1285 *
Taita Taveta 350 x
Total 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 Facility Results

3.2.1 Estimates of the Average Number of Ciarrhoea 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.

11



Table 3
"THE ESTIMATED AVERAGE NUMBER OF DIARRHOEA CASES SEEN

PER HEALTH FACILITY BY PRCOVINCE

Province/District '87 raw data '87 est.data ’88 raw data
Nairobi 630 662

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 716 717 3504
Total 793 791 960

As can be noted, considerable variability exists between the data
sets in the average number of cases seen per health facility for
SOme provinces {(e.g. Western and Rift valley). For nther provinces,
the values are quite stable which suggests that they are relatively
accurate. The values for 1387 were calculated using only provincial
level data whereas the 1988 values were calculated as the average
of district level data. Individual district values ,or 1988 are
providec in Table 4 below for reference,

12



Table 4
THE ESTIMATED AVERAGL NUMBER OF DIARRHOEA CASES SEEN

PER HEALTH FACILITY IN 1988 BY DISTRICT

Province/Dystrict Aver .% cases/health facility
Central

Kiambu 984
Kirinyaga 1054
Muranga 641
Nyandarua 544
Nyeri 605
Coast

Mombasa 756
Kwale 659
Kilifi 942
Lamu €43
Tana River 668
Taita Taveta 47z
Nyanza

Kisii missing
‘K1sumu 1679
S.Nyanza B 1276
Siaya T missing

13



1f 11
Baringo
Elgeyo Marakwet
Kajgiado
Kericho
Laikipia
Narok
Nakuru
Nandi
Samburu
Trans Nzoija
Turkana
Uasin Gishu

wW. Pokot

wWestern
Busia
Burngoma

Kakamega

Eastern
Embu
Kitun
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

14



a n

Garissa 580
wWajir 868
Mandera 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 1in calculating the total number of ORS sachets
required in NGO facilities by district was to multiply the number
of NGO facilities in each district by the averages listed in Table
3 above. Values for the 1987 data set were used rounded out to the
nearest 50. Next, the total number of sachets required 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 loocked 1nto as soon as
possible by CDD Programme staff. These results are provided 1in
Table 5 below. The asterisk in this table signifies that the number
of NGO facilities in this district is high and, 1f the value of the
average number of cases seen per facility is overestimated, the
predicted numper of sachets reguired will aisc be substantially
overestimated.

15



Central -

Kiambu
Kirinyaga
Muranga
Nyandarua
Nyeri

sub-totail

Coast - Average # cases/facility

Kwale
Kilifi
Lamu

Tana
River

Taita
Taveta

sub-total

THE ESTIMATED NUMBER OF DIARRHOEA CASES SEEN

IN NGO FACILITIES ANNUALLY BY DISTRICT

Average # cases/facility

# NGO Est.NGO
facilities cases/yr
29 24650

9 7650

13 11050

8]

16 13600

# NGO

facilities

4 3200
10 8000
1 800
8 6400
10 8000

{(minus Mombasa)

Table 5

Est.NGO
cases/yr

# sachets
2/case

49300
158300

22100

27200

113900

# sachets
2/case

6400
16000

1600

12800

160C0

52800

# sachets
3/case

73850 =x
22850

33150

40800

170850

# sachets
3/case

9600
24000

2400

19200

24000

78200



AN NP PNV T S e T ‘viclotonys THC Ly = c D

# NGO Est.NGO # sachets

facilities cases/yr 2/case
Kisii 23 28750 57500
Kisumu 25 31250 62500
S.Nyanza 34 42500 85000
Siaya 9 11250 22500

sub-total (Nyamira included in Kisii) 227500

Rift Valley - Average # cases/facility = 550

# NGO Est.NGO # sachets

facilities cases/yr 2/case
Baringo 6 3300 6600
Elgeyo
Marakwet 24 13200 26400
Kajiado 5 2750 5500
Kericho 64 35200 70400
Laikipia 6 3300 6600
Narok 14 7700 15400
Nakuru 5 2750 B500
Nandi 25 13750 27500
Samburu 8 4400 8800
Trans
Nzoia 12 6600 13200
Turkana 35 v‘ 1925C 38500
Uasin ‘
Gishu 13 7150 14300
W. Pokot 13 7150 14300
sub-total 253000

17

# sachets
3/case

86250
83750
127500

33750

341250

# sachets
3/case

9900

339600 x
8250
105600 x
9300
23100
8250
41250 %

13200

189800

57750 =

21450
21450

379500



Western -

Busia
Bungoma

Kakamega

sub-total

Eastern -

Embu
Kitui
Machakos
Meru
Isiolo
Marsabit

sub-totail

N.Eastern

Average # cases/facility = 700

# NGO Est.NGO # sachets

facilities cases/yr 2/case

5 3500 7000

11 7700 15400

23 16100 32200
54600

Average # cases/facility = 950

# NGO Est.NGO # sachets

faci11pies cases/yr 2/case

9 8550 17100

8 7600 15200

16 15200 30400

81 7695¢C 153800

2 1900 3800

13 12350 24700
245100

~ Average # cases/facility = 575

# NGO Est.NGC # sachets
facilities cases/yr 2/case
Garissa 0
vajir 0
Mandera 0
sub-total 0
Total (minus Mombasa and Nairobi) 946900

(Combined

with values from Tables 1 & 2) 1,124,600

t8

# sachets
3/case

10500
23100

48300 x

81900

# sachets
3/case

25650
22800
46500
230850 x
5700
37050

367650

# sachets
3/case

1,421,250
1,598,850



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
which exist in the Mombasa area reveals that there are 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 QRS sachets for at least 31 NGO and
municipal council health facilities in the Mombasa area. This 1is
assuming that MOH clinics 1n the Mombasa area are provided with ORS
sachets through the Essential Drug Kit programme. If this 1is not
the case, then the numbers should be increased to supply all of the
Mombasa facilities.

Based on data submitted through the MOH outpatient morbidity
reporting system, the average number of diarrhoea cases seen in
health facilities in the Mombasa area during 13988 was 756 (see data
for Coast Province, Attachment 3). The predicted number of cases
seen 1in the 31 health facilities provided through the CCD
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 summarized in Table

6 below.

Table 6

THE ESTIMATED NUMBER OF SACHETS USED IN NAIROBI AND MOMBASA

Area Av. No. # fac. Total cases Total
cases/facility sachets
2 vs 3/case
Mombasa 75€ 31 2243€ 46872/70308
Nailrobi 566 1861 10244¢€ 204892/207328
Total 7 125882 251764/377¢64¢

18



Based on the MON outpatient morbidity data receijved by the HIS Unit
for 1987, the average number of cases seen per health facility in
the Nairobi area was approximately 566, According to the NHIF
document, there were approximately 181 health facilities 1in
existence in Nairobi in 1987. [This value differs significant1y,
however, from the number indicated from data available through the
HIS Unit for the same year (110 facilities).] Assuming that the
NHIF data on the number of facilities existing in the Nairobi area
are correct, the predicted annual number of cases in the 181 health
facilities in the Nairobi area is 102446, And, assuming the use of
an average of 2 versus 3 sachets per case, ORS needs can be
estimated as 204892 and 307338, respectively. The informaticn for
Nairobi is also summarized in Table & above.

3.4 National ORS Sachet Requirements

Summing up the values for the three different types of health
facilities which are supplied by the CDOD Programme (i.e.
district/provincial hospitals, NGO health facilities and
Nairobi/Mombasa area facilities) yields a total of approximately
1,373,364 sachets which need to be supplied by the CDD Programme
annually - assuming an average of 2 sachets/case in NGO facilities
- or 1,872,696, assuming an average of 3 sachets/case. These
calculations are summarized in Table 7 below.The Nairobi value for
Kenyatta National Hospital (KNH) from Tatle 1 was subtracted out
SO  that this number would not be included twice 1in the
calcula*tions.

Interestingly, the CDD Programme has routinely been ordering
approximately 2,000,000 sachets Per year which is very close to the
vélue predicted assuming that an average of 3 sachets are useg per
€very case of diarrhoea sean,

20



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 Nbi1 @ 2/case

- @ 2/case
177,700 946,900 251,764 1,373,364
{-3000 KNH
in NBI)
ORS sachets reg. sachets.req.for Mcombasa + Total
for ORT centres NGC facilities Nbi1 @ 3/case

@ 3/case

177,700 1,421,250 377,646 1,973,596
(- 3000 KNH
in NBI)

For reference purposes,
2, 5 and 6 have been summed so that
available. These are

district level
annual

Tisted in Table 8 below.

CRS values from Tables 1,
district totals are



TABLE 8
ESTIMATES OF THE TOTAL NUMBER OF ORS SACHETS

REQUIRED ANNUALLY BY THE CDD PROGRAMME BY DISTRICT

Dist. ORS sach. sachets, Total sachets.
ORT centres NGO fac. NGO fac.
@ 2/case @ 3/case

Rift vValley

Nakuru 71400 5500 76300 8250
Trans Nz. 1200 13200 14400 138800
Baringo 1870 6607 €400 93900
West Pok. 4200 14300 18500 21450
Uasin Gis.3600 14300 17900 21450
Kajiado 2700 5500 8200 8250
Latkipia 2700 66C0 9200 9307
Narck 27C0 15400 18100 231C0
Kericho 2720 70400 73100 t05€00
Eigeyo 2700 26400 29100 38600
Nands 270G 275C0 30200 4125¢
Saﬁburu 273¢C 88C0 11500 13200
Turkana 2700 38530 41200 ETTEC
Province Total 356800
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Total

79650
21000
11700
25650
25050
10850

12600

N
w
wm
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(@]

108300

42300

43950

18300

60450



Nyanza

Nyamira 4800

Siaya 2400
Kisumu 5400
Kisii 8400

S. Nyanza 4200

Province Total

Central

Nyandarua 1800
Kiambu 3600
Kirinyaga 1200
Nyeri 2200
Muranga 2200

Province Total

Coast
Kwale 800

Tara Riv. 4200

Mcmpasa 1515
K17if 1€85
Lamu 1285
Taita 950

Province Total

22500
62500
57500

85000

0

49300

15300

27200

22100

€400

12800

46872

16000

1600

16000

23

4800

24300

67300

65300

83200

252700

1800

52900

16500

29400

24300

124900

7200

17000

1788

[Q4]

2€35

16850

110407

893750
86250

127500

73850
22950
408C0

33150

4800

36150

99150

94650

131700

366450

1800

77550

241590

43000

353580

181850



Eastern

Marsabit 3600
Isiolo 1440

Machakos 600

Embu 1880
Kitui 1880
Meru 1880

Province Total

Nairob:s 3000

(minus 3000 KNK)

Western

Busia 420
Kakamega 36090
Bungoma 3000

Province Total

Nortkh Ezstern

Garissa 1160
Mz-cera 1735
Wajir 2770

Province Total

Total

24700

3800

30400

17100

15200

153300

204892

201892

7000

3229

(@)

15400

28300
5240
31000
183880
17080
155780

256380

207892

204832

7420
35800
184C0

61620

5665

1373364

24

37050
5700

46500
25650
22800

230850

307338

48200

231C0

40650
7140

47100
27530
24680
232730

378830

310338

307238

10820
518C0
26100

88320

5665

1973596



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 CDD Programme for annual
ORS supply predictions. The major assumptions are discussed below.

In terms of predicting NGO sachet needs, 1t was assumed that the
number of NGO facilities which exist in each district is correct
as indicated on the PIU inventory . This 1inventory 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 1is warranted. This is especially 1important for
districts for which the number of NGO health facilities listed on
the PIU inventcry 1s 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 NGO facilities.
This 1issue 1is raised because if one 1looks at the number of
facilities which reported each year compared tc the total number
of MOH facilities that exist 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 some
reason, patients who attend NGO clinice do so for difierent reasons
than those who atterd MOH clinics, tne average values calculated
from the MOH data may not be valic. One way to validate this would
be to request outpatient morbidity cata from the NGO controlling
agencies at the central level and to compare these values with
those listed in Table 4.

An 1mportant assumption which was used n predicting NGO sachet
needs was that tre estimated valuss for the average rumber of cases
sea2n do nct differ s grnificantly by type of healtr Faz rlity. Tne
average values were calculated from district totals which are
supposed to include data from all district/provincial hospitais,
health centres and dispensaries in a distraict. 1f, 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, because this is where the district HIS Office exists.
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Ideally one would use a weighted average for calculating the number
of cases seen by type of health facility (i.e. hospital versus
health centre versus dispensary). In a recent OR study by the HIS
Unit in two districts (Kwale and Muranga), values for such weights
were calculated for a number of diseases including diarrhoea.
According to fairly complete 1987 outpatient morbidity data
collected during special follow-up visits to the two districts, the

average number of cases of diarrhoea seen by tvpe of facility was
as follows:

Table 9

THE AVERAGE NUMBER OF DIARRHOEA CASES SEEN

PER TYPE OF HEALTH FACILITY IN TwO DISTRICTS

District - Kwale

Type of facility Average # cases/yr %
hospitals 2311 .59
health centres 850 .22
dispensaries 700 .16

District - Muranga

Type of facility Average # cases/yr %

hospitals 3806 .72
health centres 1253 .24
dispensaries 224 .04
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As can be noted, the proportion of the total number of diarrhoea
cases which were seen at dispensaries versus hospitals 1is
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 1s 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 CDD Programme validate the
average number of cases seen 1in NGO facilities 1in these
particular/questionable districts by requesting the NGOs to forward
copies of their outpatient morbidity data for these districts. 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 by facility type for all districts fcr
the years 19&87 and 13988 is unknown because the outpatient morbidity
data are entered into the computerized datz base at the HIS Unit
as district totals. It is not possible with the available data,
therefore, to determine the average number of cases seen by
facility tyne. It has been recommanded by the IPS Project. however,
that outpatient data should be entered at the central level into
the computerized date base as individua! facility values. If this
mocdification in date entry/processing procedures at ths HIS Unit
is introduced, values for the average number of diarrhoea cases
seen bv type of facility (e.g. hospital versus health centre) and
by tvpe cof contrcllinc agercy f(e.g. GOK versus NGI) can be
calculatez on a runaring ©£zsis. Wher this new datz processing
procecdure is introducec at the HIS Unit, velues for tne averags
number cf cases seen by _facirlitv tvps should be caiculated and the
formula for predicting NGD neecs should be modifiecd to include
weighted averages according to facility type. It 1s 1mpsrtant to
note that tne proporticns for the two distiricts listed in Tadle 9
are nct similar for d-sgaersaries ancd hospitals which sugassts that,
1f anz when datz are en-ered into ths comouterized cata base by
healtn facility (versus district totals) if possible, the weights
for each district shouid be calculated separately.

In order to determine the number of sachets reguirsc by each
district, an assumption zlso had to be made regarding tne number
of sachets used per case. In this repcrt two assumptions were used:
a) that all cases receive ORS to take home and that each case is
given 2 sachets, or b) that some cases are treated in the ORT
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 overal] average ORS treatment rate was
only 43.8%. That is, according to the data, only 43.8% of all cases
seen 1n the reporting ORT Centres were treated n the unit with
ORS. This value, however, was calculated averaging in values of 0%
for districts which did not report correctly. Among districts for
which the value was greater than 0%, the range of values was
between 53.2% and 93.3% (for some districts the value was over 100%
which indicates that the data were also recorded incorrectly). A
conservative estimate of a 50% treatment rate was used 1in the
calculations made throughout this report under the second
assumption (i.e. an average of 3 sachets were used/case). The way
in which the monthly CDD form is currently formatted provides no
space for recording whether ORS sachets were giver to cases for
homs treatment versus ORT unit treatment. It is lT1kely that most
data collecters total the number of patients given ORS sachets to
take home together with the number of cases treated at the unit
with ORS. Given the need of the CDD Prog-amme to differentiate
between these two values, it is recommended that the monthly data
collection form be modified (and the data collectors retrained) to
record the values separately.

Finally, if one assumes that the 50% treatment rats also applies
to the proportion of patients given sachets for home treatment, the
values listed in Table 5 under 2/case should be reduced by 50%. If,
however, the policy which is promoted by the CDL Programme is
followed which is to give ORS sachets to 2all casss of diarrhoea,
regardless of whether or not they show 1mmediate signs of
dehydration. thern the value of 2 sachets/case should be used. If,
or the other hand, one further assumes that 50% of all cases ars
treated with 2 sachets in the ORT urit anc all cases are givan
sachets to taks home for treatment, the values listed uncer 3/ca
should be used for ordering purposes.

1]

4.2 ORT Centre ORS Needs

In reference to the ORT Centre da

ta, 1t 1s impcrtant to note toaz-
the compute~izes data ertry programme is currently set ug s¢ that
the name of thre reportine faziiity 1s enzeres ir+c the computsr
rether trar a faciisty coge number. That 1s, dus

C ths Tazt tnet
the data were origirally entered Oy facility rams, 1t is possible
that some of the values listed in Table 1 represert numbers from
district facilities with ORT units other than the
district/provinciajl hospital. For the purpcses of this report, data
for facilities with the name "ORT Unit"” were separated out assuming
that this represented data from trhe district hospital ORT centre.
In order to validate the average values listed in Table 1 Part A,
however, a computer programme should be developed so that the
monthly average number of ORS sachets used in just the ORT centre
of the district/provincial hospital in each district can be
calculated 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 to CDD Programme
staff e.g. each facility should be allocated a unigue identifying
code and a reference data base should be developed which includes
the codes of Jjust 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 1indicated 1in 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
ORT 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 1in 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 number of cases that will occur in facilities in the future in
each district. The latter could be calculated by determining the
rate of change, if any, in the average number of diarrhoea cases
seen per health facility over the past few years. However, while
it i1s expected that the absolute number of diarrhoea cases will
increase over time due to increases in the population size, if new
health facilities are opening up to accommodate increases n the
population, the average number of cases seen per facility may not
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 Mcmbase {and other munizinality) QRS Needs

It is impcrtant to neote that the number cf facilities listed for
Naircbs 1s high and if the CDD Programme does not pro.ide ORS
sachets to a'l of these facilities, the results will be incorrect.,
The CDD Programme staff, therefore, should verify the number of
health facilities in the Nairobi area which are supplied with ORS
sachets directly by the CDD 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 CDD
Programme includes more than just the municipal and NGO facilities,
this number should also be modified in the formula.
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It 1s also possible that other municipal health facilities (e.g.
in Kisumu) do not receive 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 numbers presented in this report, however, it should 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 reliability of the data presented 1in the
tables, values for the average numoer of diarrhocea cases seen per
year and the average number of ORS sachets used per year were
compared between the ORT centres and district health facilities 1n
"eneral. The ORS sachet values for the ORT Centre werzs obtained
directly from the reported data whereas the “Other Facility”™ OFS
sachet values were calculated using cutpatient morbidity da*a on
the average number of cases per year. As 1s revealed in Table 10
below, there are substartial differences in these values for a
number of districts. This suggests either that a) the ORT certres
are ncot representative of other health facilities in tre district
in general and, therefore, that predictions of OFT Centre ORS needs
shiould not be mads using genera) outpatient morbicity data or b}
that there are significant errors 1n one or both of the data sets.
Grven that a computerized infcrmzticn system has bee~- developed for
Frocessing monthly CDD CRS data, 1t s recommendes that efforts to
imgcrove this source of informatiorn be continued z~d that this
informaticn be used routinely to precdict annual ORT Centre ORS
sachet needs. In additionr, once the cutpatiert mcrbidity
information sub-system has bean modified so that data can bpe
prccessed by individual facilities (versus as district toctals), NGO
facility sachet nescs car be more accurately calculatec using the
Cutpatient morbidity 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 ORT centre Other fac. Other
Average Average Average facil.
ORS/year Cases/yr ORS/yr Average
2 sach/3 sach case/yr
per case
Rift valley
Nakuru 71400 2916 1466/21899 733
Trans Nzoia 1200 1536 6234/9351 3117
Baringo 1800 468 missing
West Pokot 4200 13868 1728/2592 864
Uasin Gishu 3600 E76 2516/3774 1258
Kajiado 2700 missing
taikipia 2700 missing
Narok 270C 1018/1527° 509
Kerichc 270¢C 172872592 864
Elgeyo Marax., 2700 missing
Nandi 2700 1726/2532¢ §E3
Samburu 2707 1382/20453 681
Turkansa 270C S1E/1274 4583
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Nyanza
Nyamira
Siaya
Kisumu
Kisii

S. Nyan:ca
Central
Nyandarua
Kiambu
Kirinyaga
Nyeri
Muranga
Coast
Kwale
Tarna River
Mombasa
Kitlif1
Lamu

Taita Taveta

Eastern
Marsabit
Isiclc
Machakos
Embu
Kitui

Meru

4800
2400
5400
8400

4200

1800
3600

1200

2200

800

4200
1515
1885
1285

850

(73]
(e ]
(&)
O

1440

600

188C

1880

1880

984
2256
444
2004

1332

S48

228

32

missing

missing

3358/5037.

missing

2552/3828

1088/1632

1968/2952

2108/3162 -

1210/1815

1282/1923

1318/1977
1336/2004
1512/2268
183%4/2825
1286/1929

945/1419

145€/2784
missing

2300/3450
1522/2283
2148/3222

11182/773

1679

1276

544
984
1084
605

641

761

1074

591



Nairobi 3000 1128 1132/1698 566

Western

Busia 420 1020 4014/6021 2007
Kakamega 3600 1116 7384/11076 3692
Bungoma 3000 missing |

North Eastern

Garissa 1160 1160/1740 580
Mancera 1735 772/1188 3£6
Wajir 2770 1736/2604 868

4.2 Predicted ORS Neecs Vs Past ORS Distribution

As noted 1n S=22Ztion 3.4, the total number of ORS sachets it can be
predicted are regquired annually nationwide (assuming 3
sachets/case) does not differ substantially from the number of
sachets (2,003,000) which have routineiy beer ordered from UNICEF
by the CDD Programme. In the following table, the number cf CRS
sachets predicted to be needed annually in each province acccrding
to the calculations ussed hereir are compared witn the numbsr of
h::s which were cistributed 1n 1888 in five provinces (provided
authecr bty Mr. Maina c¢f the C0D Programme) tc acssess how

olte :arab?e the twz values are. where the valiues citfer
sigriificartly, CDD Programme staff should review thes data wrich
were uUsed to czlculaie precicted ORS needs to determine if the dzatsa
are accurate. In agditicn, pgrevincia® CDD Prcgramme liaison
cfficers in these areas should bs contacted to find ocut if the
amourt oF CRS sachestis wnich have been rcutinely suopiied to them
‘are appropriate for Tneir needs.

O ot (l)
0
r,,
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Province # dist. predicted predicted
in '88 # reqg. @ # req.
2/case 3/case
Nyanza 300,000 252,700 366,450
Western 250,000 61,620 88,920
Rift valley 200,000 356,800 483,300
Coast 100,000 110,407 160,243
Central 100,0C0 124,9C0 18&1,85C

PREDICTED ORS NEEDS VvSs.

Table 11

PAST ORS DISTRIBUTION

5.0 Conclusions

Using data from a variety of scurces within the MCH, it has been
possible to develop a strategy for determining how many ORS sachets
should te provided to each district annually by the CDD Programme.
As ncted throughout this report, these calculations cover only the
ORS needs of the ORT Centre of the Oistrict/Provincial Hospital 11n
each district, the NGO facilities in rural districts, the municipal
and NGO facilities in Mombasa and all Nairobi fazilities. In ~ims
1t 1s assumed that the Essential Drug Kit procramme wiil b=
terminated and that the MOH wil) sdpply all facilities w-th drugs.
At this time, the formulas used in this repcrt wilil have to be
modified to include all health fazilities in the district (not jus:
NGO facilities).

The formula which was used to calculate ORS sachet needs for the
country as a whole can be summarized as fcllows:
Arnnua’® ORS needs 1in the ORT Zentre of the District/Previncizas
Hespital + Annual ORS neecs 1im all NGO fazilities 1n tre
district + Annual Mombasa Municipal/NGO ORS needs + Annua’
Nairobi ORS needs in ali faciiities.
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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 calculaticon assumes 2 sachets are used/case.

Assuming 3 sachets are used per case, the number of ORS sachets
which need to be supplied annually by the CDD Programme 1is:

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

In an effort to validate the estimates provided herein, a less
complicated, albeit 1less precise, methodology for predicting
overall ORS sachet needs was developed. The simple methodology for
calculating ORT Centre needs is as follows: referring back to the
computerized ORT centre data set, values for the average number of
cases seen in the district ORT centre for the years 1987 through
1882 ranged from 444/year to 2004/year. This yields an overaill
average of 11235/diarrhcea cases per district ORT Centre per year.
And, according tc the results of the data analysis, on the average
50% of the cases wsre treated at the ORS unit before being sent
home. Given these two pieces of information, it can be estimated
that an average of 567 cases are treated in each district hospital
ORT centre annually. If one assumes that an average of 2 sachets
are distributed toc each case which presents at the centre to take
home and that 2 sachets are used for each case treated at the ORT
centre, this yields an estimate of 3404 sachets used per ORT centre
per year. This value should be compared with the actual values
calculated using the computerized data base for each resorting
district ORT centre (Table 1) to determine the ussfulness of the
overall average for annual ordering purposes. For examcle, for
Gistricts like Nakuru, the overal)l average value 1S mUucCh tod 1Ow.

If the value of 2404 sachets par district ORT Centre is multiplied
Dy the number cf districts, an estimate of the total number of CRS
sachets needed tc supp'y Jjust the district/provincial hospital CKT
centres on an annual basis can be determinecd. For example, assuming
tnat there are 42 district ORT centres which reed to be supplisd
on an annual basis, 1t can be estimated that the CDC Prograrms
should orcder 142,9€8 sachets tc suzply just these units.

35



One problem with this simplified calculation is that the number of
districts has Changed since 1987 and it is anticipated that there
will be additional changes 1in the coming years. Some of the data
available (e.g. 1987 outpatient morbidity results) are provided for
39 rural districts (ang Mombasa and Nairobi) whereas other data are
broken down into 42 district totals. Tables i and 2 include data
Oon 40 districts (minus Nairobi) and, therefore, if one multiplied
40 X 3404 sachets/year this would yield a value of 136,160 total
sachets. This number is fairly close to that calculated using all
the 1individual district estimates listed in Tables 1 and 2 (1.e,.
106,300 not including Nakuru values) which suggests that this
simple methodology may be useful to Quickly determine the overall
ORT centre sachet needs. The obvious problem with this methodology
is that it provides only an average value and does not take into
consideration district/provincial differences in the incidence of
diarrhoea. In order to more accurately predict district specific
ORT centre requirements, the methodologies used to produce the
values in Tables 1 or 2 should be employed.

In order to Quickly calculate overall NGO facility needs, another
simple methodology can be used. That 1s: based upon the data
presented 1n Table 5, an overall averagde number of diarrhoea cases
seen per health faci®ity in 1987 can be estimated as 8:0. Given
that 1in 1982 there were approximately 599 rural NGO health
facilities existing in the seven provinces (minus Mombasa and
Nairobi) (See Attachment 2) and assuming that the average number
of cases seen per health facility has not changed substantially
Since that time, one can estimate that there are approximately
485,190 cases of diarrhcea treated in NGC facilities annually.,
AsSsuming that 2 sachets are required to treat each case (that 1s,
that all cases are given sachets for home treatment anc none are
treated in tre health facility), this yields an estimate of 870,283
sachets nesdec to supply NGO facilities. Tric value s fairiy ciose
to the tctal! calculated using individual district values {(1.e

894€,3C00, sez Table 51,

If onre assumed, o©on the other hand, =t

net £2% of the cazses are
treated in ar NGO facility with 2 sachets before being sent home ,
and that all cases are given 2 sachets for home treatmsrt, tris
would rzise the reguirel estimate to 1,432,090 sachets nezdec
annually to supply all NG2 facilities. Agz'r, this valus coes nc=
differ sionificantly from thas ceterm nac us rg individua] cigtrict
data {1,421,250) which sugassis that thiz s ~gle metnodc iy can

1, )
be used as 2 quick way TC ceterm ne ths cvera' ] N3O facility annual
ORS needs. This same methcdolcgy can also be used to determine the
number c¢f sacrets required for Mombasa &a-d Nairobi ang fer any
cther municipality whose health facilities are not supplied thrcough
the Essential Drug Kit prcgramme.

36



As noted in the introduction to this report, all calculations have
been made assuming the use of 1 litre sachets. This assumption was
Used because all of the data which were available for calculating
ORS needs were collected when 1 litre sachets were being used. It
is anticipated that in the near future, however, the CDD Programme
will modify its treatment policy tc include the use of 1/2 litre
sachets. If it 1s assumed that the same amcunt of ORS will be used
for treating cases, the values for all numbers calculated using the
methodologies described herein should be doubtled. That 1s, if four
1/2 1itre sachets are used per case of diarrhoea, the CDD Programme
will need approximately 2,746,728 sachets annually. If, one the
other hand, six 1/2 litre sachets are used per case of drarrnnea,
the CDD Programme will need approximately 3,947,19: sachets
annually.

It has been noted, however, that one of the advantages of using
1/2 1itre sachets relates tu notential reductions in ORS wastage.
For example, in terms of treating small infants with diarrhoea and
no <~ few signs of dehydration, 1 litre of the ora) rehydration
sc’ution may be more than is required to improve the 1infant's
condition. In such cases, it might be more appropriate to use a 1/2
lTitre solution instead. The implication of this is that it may not
be appropriate to dcuble the values for all numters calculated in
this report but that increasing the values by a factor cf cne and
a half may provide more accurate estimates. This is an issue which
should be addressed once the 1/2 litre sachets are introduced,
possibly through an OR study in a sample of health facilities.
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NATIONAL SUMMARY UOF RUKNL HENLTH FACILITIES 13/03/89

DIBTRICT GOVERNMENT OF KENYA FACILITIES NUN~GOVERNMENTAL FALILITIES GRAND
TOTAL
FROVINCE HOSF RHDC RHTC HC SHC DISF  TOTAL HOSF RHDC RHTC HC SHC DISKF MAT NURS TOTAL
21 KlamBuU 3 1 14 L 70 42 q (] O & r 19 0 O 29 71
22 KIRINYAGK ] o (o] 4 4 o7 Z1 1 0 ] f 0 7 0 ¢ 9 40
23 MURANG# = i 1 -] . 10 53 X 0 0 [} o) 10 Q [o] 13 aé
i <4 NYANDAKRUA 1 Q (o] & < oz 29 O (o] (] ] Q) O (9] (o] [ 29
23 NYER! S ] (o] 7 1 40 St A (o] (o] [¢] Q 7 7 (¢} 16 &7
CENTRAL Il 4 2 37 3] i44 206 10 0 [0} 7 (6] 4. 7 (V] &7 273
31 KILIF] 2 M [o] 4q B o9 41 1 (o] 0 ! O 7 Q 1 10 S1
32 KWALE : > 1 1 3 2 22 33 1 (2] (0] O O - O O 4 7
33 LAMU ] O o] o] s 1O 16 o o] ¢} « Q i (5] Q 1 17
33 TAITA TAVETA o O (¢ S v 20 24 G (o) (o] v (Y 10 O O 10 38
346 TANA RIVER ] [¢) [+ 3 Q 16 20 O 0 4] O O 3] (o] o 8 28
COAST 10 4 1 20 o Y8 158 2 [0} 0 : (] 29 o] 1 33 171
41 EMBU Z 1 1 ) g 20 29 1 0] Q ) [Q a 0 & 9 38
42 ISIOLOD i O [} 2 : 15 1E ] (o) O ( O 2 (¢} O 2 20
43 VITUI 2 [¢] ) 10 v T2 44 2 [ ) ¢ 4 () O 8 52
44 MACHAN 05 b > o] 11 9] S50 &9 N Q O ' Y] 14 O [© 14 BS
AS MeREABGT (B] 0 O e 2 4 . [0} O 3] O Cr 13 17
456 MERU 2 1 [¢) 7 i 20 4} q (o] (8] & O (=54 2 Q g1 122
EARSTERN 14 S 1 R 1 14y 2085 11 (6] ] 1 ¢ 1ol - b 129 334
51 GAKISSH 1 (#] (o] ) ! 15 20 O O O ’ ] (0 O O 0 20
52 MANDEKA 1 O [0} < ¢ 2z & 0 O 0 ' (N O v} r (o] -]
33 WAJIK 1 (6] (o] 2 ty V10O 1 0 4] 0 , O O 0O ls) z
0

71 YAJIADO 2 (¥] (o] 7 Il o (3] O O ' O ] [¢] 0 5 37
72 KekICHO > O o 9 b : ) Q w v ' Sl (O i 643 12
3 LAIYIFIA 1 @ [¢] ? . 1o 2o O 4] @ V] ) O N & 26
74 NAYURU 3 = [¢] 4 < e i O (V] . O 2 0 Q S 64
7S NAROK ] O O 10 o 22 s i (o] (o] Ve (] 17 (&) O 14 47
76 TRANS NIOIA 2 [¢] 0 = - 11 16 v 0 (¢l o ¥ 11 ] 1 12 28
77 UASIN GISHU 1 2 (o] 7 18 24 o O e - O 3] O (6] 13 41
81 BAKINGD 1 1 o 4 & 41 53 o 0 (o] H (0] 13 O Q) 16 69
32 ELGEYO MARAKWET 2 0 (o] 4 z 7 15 ] 0 (¢} ] O 16 [ [y 24 39
87 NANDI 2 (8] 1 S G 19 27 (V) (o] vl . 1 27 a O 25 52
Bs SAMBURU 1 (V] (o] 2 ) 4 1 1 (4] (@] 1 ¥ € O O a 20
83 TuRy ANA 2 0 0 2 m 7 1 . ) O I3 ol 7 0 Q 33 46
86 WEGT FOMDT i 6] (o] 3 O 15 (4 i (¢] 0 ¥ 6] 12 0 (o] 13 2
KIFT VALLEY [ 1 74 o2 J495 16 0 6] ’dd i 191 (6] 2 240 &33
91 BUNGOMA i 7] [o] 11 (@ ’ 19 = 0 [0) ; O ‘2 3] 11 30
92 BUSIA T 0 (o] 10 O I3 19 i Q O L [§] ) 0 U 3 24
93 KAKAMEGA 1 1 (o] 24 i i 49 & O O 7 [\ 17 (0] (¢] 23 63
WESTERN S 1 (o] 47 i 24 78 9 0 (¢] O o [¢) 4] 39 117
TOTAL - 39 RURAL DISTRICTS 70 23 S 266 S B08 1215 N 0 V] 77 44 £z 7 599 1814
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NATIOMAL QUT-PATLENT ROREIDITY STATISTICS SUMRART Y PROVIMCE, 1 Y08

B E R EZEIETEETTXIZITRURZIELYLELIEZIRLLY

SETIZXIITTTIFTEATILEIERTIRISRR

Waber of Institutions
Reporting [astitutions

Response Rale

DISEASES

Biarrhoeal diseases
Tudercalosis

Leprosy

¥hooping touqd

Reningilys

Tetanys

Poliosrelitis

Chicken por

Reasles

Infections depatitis (Jasndice)
LITTH

Ralaria

Sonorrhoea

Brinary Tract Infections
Bilhartia {Schistesoniasis)
Intestingl worns

Ralundrition

Miesis

Eye infectinas

Cataract

tar Inteciions

dis. of Carculatory Systes

Dis. of the respiratory Sysies
Paennon;

Abarfion

Dis. of Prerpering and [hilé Firih
Meoplises

bis. of Blood and Biood foraing orqan
Rental Misorders

Dental disorders

bis. of the skis {incl. wlcers)
Rheasitise, Joint pains oig,
Congenital Anpaalies

Pyretia of wnknowe orinis (PUG)
Poisoning

dccidents (Incd.fractures, burns, el

A1 olher diseases

T0TAL NEM CASES
RE-ATTEMSANCES (RE-VISITS)
REFERRALS

N0, OF FIRST ATTENBANCES
AVERAGE DIS. PER ATTENDANCE

POPULATION

NAJROT] CENTRAL Coas! EASTERN

1Al %1 MY

13 149 12
$5.92 47.42 .0
088,007 17,48 g4,
] 892 1,013 LIS
0 2 161 Y
¢ 889 2,50 1,393
¢ 171 12 b
] i 193 102
] 667 139 133
0 1,975 1.974 1287
9 13,378 $.31 LRI
9 14,077 1,533 1,70
] 68,202 17.8% 8.28¢
O 483,07 877,730 892,493
J 1,182 41,840 4,338
¢ B0 509 18,01
¢ 30,507 34,368 8,65
6 226,304 101,308 197,288
0 26,349 9,154 19,19¢
L] .70 19,715 17,748
0 109,684 98,109 88,002
9 13,942 1,893 2,8
0 81,837 31,894 33,003
¢ 225,418 13.812 11,672
b 1.087,520 06,070 ey
b 189,783 26,087 34,209
b 11,852 1,945 1,73
0 3,18 7.7l 3,080
] §92 148 )
0 2,777 hLY m
¢ 14,847 1.33] L58
0 11,240 17,459 17348
0 3398 228806 152,200
LR PP AL T L 12,11}
] 12,822 13 690
¢ 10,681 11,564 17,0%
) 29,42 7,25 851
0 145,80 46,143 80,748
1,340,100 418,75 333,470

b 4,578,000 2,868,096 3,299,013
0 142,796 449,508 1,175,084
¢ 01,720 8,789 0,503
883,07 124,226 7,104,108
3 L] 2

1,397,045 3,404,741 4,756,620 4,025,088

Y
"

.

17,508
241

9%

18

1)

It

13

7]
91

193
135,105
5,419
9,863
2,839
10,138
7,139
8,187
1,564
519
7,831
5
106,411
304
M

194

2

1

&9
1,482
0,89
5,314
T

i3]

616
5,339

31,758
42,400
14,107

35,835
§19,386

{

WEASTERN MTANIA

R/VALLEY

2% 45

5 m
N LT
0,07 194,50
TN 1!

2 )
LI 2,788
%% 49

" W

) 537

56 405
19,307 22,30
ny 3200
LU0 42,26
30,05 4,51
36,182 89,509
V.85 83,3
5,000 11,1
1,99 174,117
00 17,008
2,852 31,808
2,970 115,483
ST I R 1Y
.90 44,120
2,800 48,531
4,381 M3,
19,700 54,407
257 1,01
221 1,686
209 188
103 1,04
1,299 4,0
15,197 33,429
109,028 247,032
2,010 1,99
07 3,55
1,125 20,818
TO R N2
18,130 4,828
8,620 445,060
1,465,395 3,304,610
350,456 755,250
7,03 199,997
M,366 48,641
3 ?

3,507 4,050,543 4,300,004

K}
L%
o0
0,082
5002
0.012
i
025
8.412
0102
0152
23,30
.40
158
0.352
168
0.502
1,00
2.45
0.2
.86
.78
.14
1.992
0172
0.112
0.022
0.042
0.0
L3
759
249
0112
040
IIH
.0

18.442

. EENTA
WESIEAN  ToIAL
m 1,9
b "/
u.N a.n
W3 02,00
* 1,19
7 11
e 10,0
B 99
136 1,141
8 1,648
. IL I TR 1Y,
6,205 70,200
39 3,00
2,380 1,80
334,740 3,941,558
17485 289,876
5,098 22,73
6 93,184
§,008 788,45
6,518 85,418
13,080 177,40
2,200 49,123
169 38,915
19,546 313,14
LU 300,399
173,277 3,418,119
1,95 337,943
1,083 29,498
1,091 18,27
189 3,083
us 6,46
b.688 34,690
3,09 191,833
76,918 1,209,180
1,253 A
) 17,919
15,2 197,487
151 40,630
14,282 381,008
175,565 3,134,137
1,088,281 14,975,795 100.002
4,722 4,851,925
2,33 16,087
2,680 5,434,005
(n 3

2,632,000 22,704,001



Musber of Jastilstions
Reporting fastilutions
Response Rute

PISEASES

Diareboral diseases
Tedercalosis

Leprasy

hooping cough

feainaitis

Tetanes

Poliosrehitis

Chicken poi

Reasies

Infections hepatitis {Jawndie)
LTI

LESRIAT!

Bonorrioe;

Urimary Tract Infections
Bilharzia (Schistosoniasis)
Intestingl worss
Balnsirition

hnaenii

Eye 1nfeciions

fatanact

Ear [afeclions

$is. of Circalalory Systes
bis. of the respiratory Sysie
Prevaoniy

Adortion

Dis. of Puerpering and Child Birlh

Neoplises

bis. of Blood and Blood forsing orqans

Rental disorders

bental disorders

Bis. nf the skin {inch. wlcers)
Rheusstise, dnint pains elc,
Connenital Aonaiies

Pyreria of wnknown origin (PUQ)
Prisoning

Arcideats (Tacd, fractures, daras, efc

A1) olker diseases

18TAL NEW CASES
RE-ATTENBANCES (RE-VISITS)
REFERRALS

W0. F FIRST ATTCMDANCES
AVERAGE DIS. PER ATTEMDANCE

POPBLATION

ABAL BUT-PATIENT RORBIDLTY STATISTLCS 3V DISTRICT/PROVINCE

SEEIIFIEIEEEET IR RN EREC IR RS I L IR EBYINEIIRREBARLATLTIIVEARITRIIRD

COAST PROVINCE

suzITETTREREREINL

MSICIS

NOAIASK  ENALE LILIFL LAM TEivR
I} 1 Y I 3

3 v )] 1" n
SILat 730 T2l M Wi
AT NI, B 40,530 A58 14,089
108 n i 1w

] n 1Y ) ‘

TR T I ) ' )

' 1 n 0 1

11 1 n s 5

1 2% 13 3 |

5N 686 18 9 M

LV AR TTUR N TS S VA T}
6 SMb % y )
AT YRR 1Y R T} 142

209,315 155,945 237,690 32,617 108,253

17,48 8,246 5,479 8 8,813
B4 LLI0R 12,216 410 4,8
L7050 13,230 0 780 1,1 BAR

17,99 18,002 34,3400 8,597 9,76}
L9 7,24 3,8 190 2.2
7,900 12,18 17,29 1,910 4,832

12,969 8,267 15,091 3,270 1,23

TSI TR I S 1 HS 50

16,55 8,067 13,030 3,501 4,298
IS 7B Y T3 WY 1T S [ TR L ¥

124,824 77,004 138,048 26,207 48,447

3660 4501 4,249 1,002 9,288
T B 1 S 11 191 T
TTR 1} 1y 1 4%

| L) 19 7 §)

7 " el 18 104

4 w9 192 9
100 5,288 3,000 2,883 1,44

59,500 4,250 56,884 13,081 23,448

7,302 4,080 140,551 2,897 4443
LT 98 i 18}
Wy m 1 B2 108
I an 6 T Y

10,780 4406 12,300 2,470 4,204

18,206 35,243 17,168 29,557 35,782

636,35 474,008 847,297 143,120 316,140

83,068 40,97¢ 305,481 11,916 83,840

0,07 40 12,482 %8 1,28

01,59 42,623 78,683 70,839 125,278

15 i 1 ? 3
496,873 423,057 432,018 89,380 211,30

W
U

1] 1

3 149
naoae
1,00 171,809
17,

3 1

TR R Y]

" n

8 153

1] 139
WL

e 4,an

Mg 1,50
1391 17,05
120,999 477,73
0062 41,880
1,630 4,589
1,829 34,36
10,953 191,304
1,279 1,18
3,8 49,718
19,03 58,008
g1 1893
3,595 51,494
417 13,402
86,080 504,024
1000 8
W 2,08
w2,

8 ]

18 30
91,593
8429 17,850
26,000 724,54
7,395 146,341
13 53
1,573 11,54
1380 1.8
1.9 46,163
83,200 418,75
431,485 7,848,094
19,079 448,508
68 0,788
304,948 724,20
1 [

149,931 1,754,428

1932

PROVINCIAL PROVINCIAL

2

.10
Lo
.02
§.092

A0
L B 1}

A9
8100
0.
4052
84022
.39
1,447
1,992
1.242
LR
.
13
.00
§.402
1.802
1472
17,442
8911
4102
6.082
8012
8012
9.0%2
.62
1.9
5872
6.0
¢.402
9,082
f.812

14,601
190,002



MBNAL BUT-PATIENT RORJIHITY STATISTICS 3y MISIRICT/PROVINCE 1998

llllilxl:l:Illlltlklxxll::xxllltt:lti:!:l:lxlx!x::tlttltlllltx:lx

RIFT YALLET ProviNCE

BrErzicricrrvesreesy

st PROVINCIAL PROVINCIAL
BARTNGOE. RARATY EMJTAD RERICH (Al0IP] MARD  mMarLyR AN SARDUR  T-NIQ) TURRAN 1§, 6]5H P0G 181aL H
Meoder of Institelions 9 1 W 132 15 H] # Y] H{] 28 4% 4 3% 453
Reporting Institations L) (] ¢ \Y) 0 1) 14 M iq I 2 3] H m
iesponse Rale Wown e LA 2R 110 L T T I W w0 .31 4 nn 32.5t
VISEASES
Blarchoesd dispases (] (] O3 ¢ 13,057 19,271 29,383 9.5% 34,29 11,01 A5 22,488 194,540 5.9
Tabertaingis 0 ¢ ¢ 2,018 ¢ [} 15 193 PTARN IR L7 13 141 19 38N 0.182
Lepros, ¢ ¢ ] 11 ¢ ] L] it (] 13 1 N 3} 110 002
$hooping cogqh [) ] ¢ 120 0 15 i 51 74 193 L 37 ] 2.7%% 0.062
Reriagitis ] [} ] 98 ] 13 7} 15¢ 3] 3 é L] 28 LI} $.01¢
Tetings 0 ] ] 194 0 ] ? 14 ! 8¢ { ] ] hLh 8.002
Polionyelitis ] ] L] 170 ] 7 1] 13 ' 205 7 I ! 37 8,022
Chicken por 0 ] ¢ 7,089 ? 9 453 i W j,m 137 802 130 6,959 ¢.182
Reusles ¢ ] b 6,934 6 1,085 1.m8 4,84 YL N 1Y) §3 3,197 n o n.se 6.492
Infections hepalitys L) (] ¢ 1.2% ] 15 L1 107 (1] 8 113 198 3 L s.102
LITTT 0 0 b, 0L 0 10,560 2,498 17,179 DE LIS 11 82,269 1.882
Nalirsa ] 0 0 145,494 0 48,827 38,229 176,348 28,090 74,712 31,363 149,114 112,707 §24,577 20.412
Sonorrhoe; [} [} b 6788 0 8.7 3.5 8,540 3027 7,073 7,458 15,061 4,85 59,509 1,802
Uramary Tract Infect, ] [ 6 15,384 L 16,221 4,893 LY 1,040 13,837 3,in 53,307 1812
Bilbarzia {Schistgson) 9 0 5,168 0 32 134 161 122 4,384 101 142 Noomn 0.342
Intesting] worgs 0 0 0 5,119 b 14,860 9, 14 .94 3,974 19,8% 2,0 w2 19,802 114117 5,272
Ralavtrition 0 ¢ ¢ 0 13 40 1,086 3,075 $,996 880 T 1,007 17,008 6.512
Anaesis 0 (] b 4,889 ¢ 1,48 608 7,875 4,543 8,347 1,2% L2000 1,828 31,401 0.95%
Eye infections ? ¢ ¢ 23,90 0 7,708 4,189 13,490 7,120 12,803 9,335 19,10 17,355 115,483 1492
Cilaract [] (] 2,19 ] 114 718 42 I N VA I B Y 184 ) M ¥,319 90.282
Bar Iafections 9 ] % 13,55 L I3 B NV 8,987 4,7% 7,133 1,99 11,25 4,632 84,320 1.9%2
bis. of Circ. Systea ¢ ] 0 22,23 ] M 2,51 79 5,029 13,819 8 3,38 07 49,51 1.472
bis. of (e resp. Sysies 0 0 8 102,752 O SLES 82,542 12,94 19,813 50,134 31,970 140,862 9,485 103,11 11,602
Paessoniy 0 ] 6,054 L 71 O VR A T 4,532 448 1,082 7,5¢ T T T} 1,65
Abortion [} ] ¢ 1,487 0 817 $13 754 3§54 503 FLb) 408 999 1.47} $.212
bis. of Paerpering 0 [} b 429 ¢ 11} 117 782 422 163 i45 459 i 3,844 ¢ 52
Neoplasas ¢ 0 ¢ i1 0 1 86 3§ 7 R 3 3 10 888 0.632
hrs. of Dloog ] ] ¢ M7 ] Q 89 87 3 70 H 148 19 1,00 0.03%
Rental isorders ¢ ] LT ¢ W 150 (1]} 771,000 3 1,397 5t 6,792 0.262
bertal disorgers 0 ¢ 0 14,00 0 2,90 1 8,748 LR% 12,448 M3 o988t 1,004 33,429 1,628
$is. of the skia ¢ 0 4 77,58 O 1753 16,045 2.1m 13,969 (1,288 19,152 8.9 29,50 287,832 ¢ R.082
Ehewnatisa, Joint pains e, ] ] 0 17,414 0 207 3542 jem 6.9RY 778 2,057 12.78% 6,878 73,994 ILH
Congeniial Anoasljes [} ¢ L] B} ¢ 1 L1} 60 1,535 92! M1 3 2 3554 0.112
_ Frrena (pug; 0 ¢ 6 82 [} L I Y [ I WYY 5,142 1,00 129 Lase g eme 7,618 8,452
Porsoning ] 0 ¢ 2,50 ] 400 87 3134 2,139 254 L 12 7,073 0.212
Accidents ) 0 0 19,317 0TS 5,923 15019 4,428 3,548 2,878 13,544 3,923 44428 2.02¢

ALT other diseases
TOVAL MEW CASES
RE-ATTENIANCIES (RE-V]S11S)

0 128,404 0 36,443 45,881 97,440 930 61,710 28,411 97,99 33,883 445,840 1102
0 738,307 & 242,148 230,987 518,442 118,650 376,987 149,434 818,320 357,304 3,304,619 194,60t
4 77,15 0 80,562 48,132 120,949 W ATY 45,746 182,087 208,787 44,65 755,25
TEFERRALS LI 11 O LR 1,25 65,800 6,020 38,247 §18 38,730 1,82 109,957
1. QF FIRST ATTENDANCES ¢ 52,888 028,040 733 307,804 49 14,000 48,372 3% 98,337 448,441
WWERAGE DIS. PER ATTENDANCE 14 s s 7 2,4 7 I 1,81 § 7

O o o o o
- o o o o

BPULATION 284,097 147,887 241,531 12,634 229,124 338,923 857,782 448,485 99,491 445,883 148,300 449,093 266,173 4,910,484



AIOUAL BUT-PATIEMT MORBIDITY SialISTICS
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T MISIRICT/PROVENCE

TiTYTEITFRIETIREZIRRESR

NYANZA PROVIMCE

PROVINCIAL PROVING I

yISIRICIS ToIaL b
BISID  RISUNG S.NTANZA  SIAWA

Waber of Instilations : 13 (3] b I 241
feporting Insliteljons (] {3 ]| L] 5t

Resporse Rale 0.0 €152 16.42 (A4 7.0
BISEASES

biarehora! diseases ¢ g 8 ¢ 8 5.482
Tnderaalosis ¢ 144 142 ’ 34 LN 1
Leprosy ] L} 148 [ 231 LR 41
¥honping roued ] (1) 1,313 ] 1,988 i
Keringilis 0 13 4 ] \[) 9.012
Tetangs ¢ 1 I3 [} H R [}
Folinayelitis ) 10 19 ¢ L1} 0812
Chicker por ¢ 218 1T ] 54 §.042
Reasles 0 3,381 6,736 [ R 1Y) 0.7
Isfections Nepatitis {haendice) 9 344 b1 0 ¥ 0.042
fseps ¢ $10 1.328 0 1,138 §.152
Ralaria 0 285,199 248,10 0 S3LY
Sosorrhons 0 17,263 18,419 b NI 2AN
Brimary Tract Infeclions 9 14,103 3.0 ¢ 37,878 1.982
bilharzia {(Sedistosoniasys) 0 1,1 1,684 L] 5,49 0.302
Iatesting] woras ¢ a2 LIRS 4T 5.1
Rilmtrition 0 4.8 7,19 M 4,942
Miseia 0 10,957 13,899 b 24892 1.0
tye infections 0 19,623 23,381 ¢ Q.m 2.932
Cataract 0 268 34 ] 92 (R [}
tar Infections O LT 18,1 ¢ 1,5 1.25
Fis. of Circulatory Systes ¢ 1L 1,4 ] 1,800 0.1
His. of the respiratory Sysien O INT 104,679 004,30 1394y
L YITTISH ¢ T8 12,92 b 19,70 1.3
#ooriion ] §74 1,600 9 1.97% 6.182
¥is. of Peerperins ang Child Rirth 1Y (I ] 1,3 0162
wenplises ] 50 1T ] [43) .01
F1s. of Biood ané Bleoe forsing orqins 0 1] 54 ¢ 1,023 N
seatal Misorders ¢ 108 1,181 ¢ §,2%7 .09
veslal disorders LI NI R T T Y] ¢ 15,19 1.0
§15. of the skin (inc), alrers) 0 B4 41278 b 109,928 1.402
weeenalise, Joind paies e, ¢ 1L sy L Y] 1.%02
voneenital Ancazlies 0 1t K1 ¢ - 307 L N 124
rrretia of wakrown origin (PYO) LI IS 1T 6,489 L W13 4,782
rOLS0RINg [} L]} 419 (] 440 9.8
peidents (Incl, fraclures, buras, oi¢ 0 4,968 14,785 ¢ 18R 1,242

H1T wther diseases 0 105,813 82,670 LN U N/ I T 38
TOTAL WE¥ CASES 8 1,132 13,51 b 1,465,315 100002
FE-ATIENDANCES (RE-VISITS) 074,307 188,089 ¢ 350,45

T T UREFERAALS ¢ 13420 1,61 LI X 1|
N1, OF FIRST AVTENDANCES ¢ 1,85 0,90 2,344
AVERAGE DIS. PER ATTENDANCE 303 ] ]

POPULATION 1,345,030 723,714 1,240,428 721,369 4,039,543



Waber of [astitetions
Reporting Institulions
Response Rale

DISEASES

Blarehoeal diseases
Tabercalosis

Leprosy

¥hooping rongd

Reningitys

Tetanys

Polioayelitis

Chicken pou

Reisles

Infectiogs hepatitys (Jeendire)
Ruaps

Melaria

Gonorrhoes

Heinary tract Tafections
bilharita (Sthistgsoniasis)
Intesting] woras
Blantrition

haaesis

Eve infections

Cataract

Ear Infections

his. of Cireelatory Syctes
Bis. of the respiratory Svsten
Paevaonii

Aboriion

Bis. of Puerperins ang Child Birth

Neoplisas

bis. of Blood ang B)ogd fareing oryaas

Rerlal Yicorders

bestal fisorders

bis. of the skin (yng]. slcers)
fheenatise, Jpint pans g,
Comaenital Ancaaljes

Fycesia of waknour erigia {PY)
Poisoning

Accidents (Inc]. fractures, buras, efc 1,107

Al olher diseises

10TAL WEW TASES
RE-ATTENDANCES (RE-¥15115)
REFERRALS

. OF FIRST ATTENDANCES
AVERAGE BIS. PER ATTENDANCE

FOPULATION

AMIAC OHT-PATIENT MORYINITY STATISTICS

TEErITTERITREEIIieErrrrzazazag:

BT MSIRICI/PROVINGE

Bigzezraizaztercreecse

WESTERN PROVENCE

L2 R R R Y YT Y

MSIRICTS
BUSIA  BUNGORA TALANGGA
N ] i

} 0 N
a2 e
6,022 " 8E,09
2 0 "

/ 0 1
It ' 597
¢ 0 “

0 3 15

0 0 5

Is ¢ Tan
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CENIRAL PROVINCE

¥rITITIRERTETIRILIRCRTL

MISIRICTS PROVINCIAL PROVINCIAL
EIARBY RTRINTAGA RURANGA NYANDARUA  NYER] 1874l b

Wober of Institutions " L] n | 1% 97
Regorting Dnstitations 4 30 33 N b1 193
Response Rite PIIN E N YR L I LS n.ae e 85,52
PISENSES :
Fiarrhors! diseases 4,288 31,09 30,005 13,20 3,40 145,807 3.9
Tabertulosis 0 22 N " 'y | M $.021
Leprosy 10 14 40 H ’ i .00
Uhooping tough 1] UL 29 32 3 10 | R 1}
Reaingitis 18 LY 3l ] L m KIH
Tetangs 269 1 W l 14 3 §.012
Polioayelitis 178 ? n | 92 #62 0012
Chicter o 2,007 5,04 0,788 e 4,308 1,878 [ A1}
Prisles 1,89 2,47 211 40 1,10 15,378 6.342
Infections bepatitis (Janndice) 11,350 7 128 Ll 197 14,01 .31
LTI 292 L u1 500 2,300 3,%4¢ 0,20 1.492
Balaria 7,407 131,395 188,759 26,055 43,055 453,947 19.792
Songredon 18,138 3,702 7,904 3,758 8,270 78,382 1112
Brinaey Tracl fafections 13,046 8,991 4,31 Lwe 4 19,120 0.852
Bilharzia (Schistoseniisis) 1,85 802 301 39 | 38,507 0.472
Intestingl worns 49,037 43,50 40,29 20,120 48,152 24,304 4,942
Balnatrition 8,080 1,09 1,439 1L HH 2,34 §.582
Mt 5,881 2,393 2,84 60 1184 3, 0.707
Ere infeclions 0,29 17,457 13,iN 13,077 18,579 109, 684 1.402
Cataract 4,764 475 380 a7 458 23,942 .52
Ear Tafections W 7,578 19,408 PRTY N BT 81,837 1.792
bis. of Circalatory Sycten 3,832 14 1,00 4 LY 23,418 4.RRY
bis. of the respiratory Systea 178,994 (98,755 289,634 109,280 W,217 1,047, 52 a.3122
Pacveonia W50 10,085 960 13,972 27,400 169,783 .m
ddortion 4,440 583 49¢ bLL I N 1Y) 11,892 0.262
Bis. of Peerpering and Child Birth 1,788 187 122 305 480 Lin 0.072
Neoplases 504 I} § b 80 92 §.022
bis. of Blocd and Diood foraing oryans 88} 10¢ 80 14 i L, m §.082
fental Misorders 8,30 1, 1w Lot 2,501 14,842 0.3102
besdal diseriers 10,388 3,913 6218 LI 1,40 n,40 £.582
Vis. of the stin fincl. alcers) HLWS 4,172 a3 28,30 8,782 334,798 7.382
Kdesaztisa, Joint pains etc. 7,40 17,868 18,262 11,839 24,068 115,813 2.5
Conqenital Anonilies 2,459 461 ] 31 57 12,827 0.282
Preexia of waknown origin (PUQ) h,428  5,5% 7,878 1,023 9,282 16,683 0.472
Poisoning 4,913 ot 90 Bl 51 29,428 6642

Recidents (Iac), fragtures, bres, ete 34,025 27,32 2,806 12,638 24,831 149,801 L

ALl olher diseises 230,662 124,781 168,008 74,781 138,866 1,340,104 M.
TOTAL NEW CASES 30,130 499,830 984,220 354,027 883,704 4,578,000 100,002
RE-ATTENDANCES (RE-VISITS) 207,385 338,731 472,520 116,409 W83 1,42,%
REFERRALS 1,460 4,512 18,071 LB 19,00 a8,
N0, OF FIRST ATTENIANCES 116,480 418,348 454,928 61,359 491,010 1,003 417
AVERAGE DIS. PER ATTENMANCE : 2 1 ') H ]

POPULATION 1,012,430 416,140 940,077 330,183 95,903 3,414,741
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EASTERK PROVINCE

EBRtITEIETIIIILSY

ISINICIS PROVINCTAL PROVINCIAL
ERU LETUT MACHATOS RERU  ISTOLO MARSABIT  1OTAL 3

Muaber of [nstilutions Y4 b L }] 122 2% 17 i
Reporting Dnstitations 1 (] ¢7 W (] [ mn

Response Rite e 7.0 7%.482 I.N .0y LR .30
PISeASES

Diacrhoead disesses : L8 G T U LIS P2 I T YR [T 5,002
Tedercalosys 1 Hé 9 " 9 % 1)) L
Leprosy ¢ 17 13 1 ] ¢ n 02
Shooping counh 14 131 547 80 ¢ ! 1,393 [N 1H
Rerineitis 3 n 18 13 L] ] 3 002
Tetanss 3 7% 3 ) [} 0 102 .002
Pelionyelitis [] L] 3 3 ] ] 133 002
Chicken po1 1,000 1,749 1,810 1,699 [} I3 1,187 .20
Reasles 152 1.2 3,003 1,342 ) ] 8,973 1282
Iatections hepatitis {Jaundice) 49 490 892 §71 [} A 2709 0.082
LITTDS 1,025 3,508 1,44] 2.266 ¢ Ly §.28¢0 b.252
Kalaria 73,757 239,85 3BY, 701 179,432 0 15,309 892,453 27.I0Y
Gororrhoea L2y 120 18,38 613 0 1,5 4,339 1.4
Urimary Tract Infeciions $. 33 38y i 5.263 ] AL 78,972 2.402
Biidartis (Schistosoaiasis) 208 4,188 4,015 197 0 {7 B.4% 9.7
Intestingl wores 13,283 35,457 52,770 97,944 0 2,409 57,289 4,83
Rilngtrition 177 )64 1,87 1,23Y [} 160 19,194 $.312
Mrieeld B0 4,994 7,900 4,103 ¢ 3 17,48 4,542
Eye infections 1831 18,417 28,475 35,034 0 2,048 8,022 .9
fataract tHr 1,478 15 130 0 1 LAB 8472
Ear Infeclions 143 12,85¢ 70,504 14,938 0 1,18 35,033 1.4692
Mis. of Circulatory Systes /8 7,81 1.87% 7 U WS 11,672 9.382
Pis. of the respiratory Systes 61,099 195,085  247.198  15¢,311 ¢ L,078 M 771 19,782
Prewsoniy 2,408 11,45 23,8010 19,42 L] " 54,20 1.682
Abortion Mo 1,48 17 580 0 5 LM 112
Bis. of Peerperinn ané Child Birth 04 1,029 1,298 1,43 0 113 3,080 0162
Megplases 1 1| W0 ] ¢ i 115} [ K1
his. of Mood and Blood foraing orqans ki 306 (M} 0 ¢ 04 N ¢.0RR
Reatal hrsorders 358 92§ 1,843 1,494 ] [ 4,918 $.152
berdal disorqers 3,379 .8 160,198 LIS ¢ 128 27,54% 9.892
bis. of the shin (incl, wlcers) 10,509 61,073 130,851 49,081 0 1,60 292240 1.8
Rhesaaticn, Jeint paies eic, 2.47 10,926 WM W ] §89 i LU
Conqenital Anonilies 29 11} 148 37 ] % 670 8022
Prrezia of wnknown origin (PUO) 1,006 1,48} 3,286 8,980 ] I 17,058 8.922
Poisoning 29 38 3L ? ¢ 1] '}l 0.072
Accifents (Incl. fractures, durns, efc 7,562 20,520 25,483 25,987 0 1,08 80,743 7.482

A1 other diseases TLEBE 137476 15,080 114,487 ¢ 14,158 531470 14.3M
TOTAL ME¥ £ASES 24,245 842,52 3,347.253 792,702 0 42,288 3,139.013  190.002
RE-ATIEMDANCES {RE-VISITS) 109,293 MA,530 434,587 219,108 0 35,538 1,179,084
REFERRALS LAY 64,359 13,748 3,194 ) 3] §9.503
W0. OF FIRST ATTENBANCES 183,347 541,682 080,437 ] 0 495,964 2,104,108
AVERAGE DIS. PER ATTEMDANCE } 2 2 0 ?

POPULATION 3820 470,584 3,522,550 1.216,950 64,479 157,479 4,325,065
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{RAW DATA}

QUT-PATIENT NORBIDITY KENYA TOTALS FOR 1987

1904109 3884707
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.
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’

4
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1

PROVINCES NAIROBI CENTRAL CCAST  EASTERN NORTH NYAHIA RIFT AEGTERN FENYR  KENYA
EASTZAN VALLEY TaTALS R
Malaria 1716 $45651  G40070 857435 Blal2 881834 718403 139751 067572 WM
Dis. of the respiratory Svstes 12973 1061797 §70032 744524 38917 33833l 778844 79%4s 3643164 20,97
Dis. of the skin (incl. ulcers) 5283 233323 258630 269117 15222 226412 247036 28753 1295042 7.4
- Intestinal woras 3034 223462 127157 146309 $158 124704 183832 12393 323se? .74
Diarrhoeal diseases 5570 149827 144895 L7O349 10043 150728 L7L334 RITETEPOE N 4.7%
. Eve infectians 2074 104003 esi?3 1034%9 5477 H4435 Lot S SRR L .87
* accidents (incl, fractures, burns, 2tc) 2746 L1787 225 4957 3060 32872 Sii%e 4873 333472 2.2
i Rheuaatisa, Jaint pains atc. 16477 893254 45347 82939 4130 47838 71838 $393 3444351 .52
* €ar Infacticng 893 50900 5131 5840b 8501 52333 S9143 1§20 23452 Iy
) Urinarv Tract infectioas ) 30510 74093 £33 6006 58954 £3741 $455 172373 1.37
. Pneuacnia 179 86053 14547 49313 307 T3543 0 Savds 1937 81233 N
© 1 Gonarrheea 1o 7374 ALLI2C AFT22 283 $3187  Sduvuy 427 238l 1,3t
3 Ana2eia 248 7047 BELY: 13202 4714 - 47097 15543 3755 151473 0,87
4 Dental disorders 183 22734 15351 43417 2757 18743 8173 1093 147720 0.3¢
3 Mrexia of uataown crigin (PUQ) 793 13898 L0443 18722 329 I24b% 1739 i 1t1%es h,zé
5 Measlies 269 1637 1138 25804 549 2213 27094 3182 107792 Gosl
7 Musos 147 35i% i3 23 k8§ 8319 TEIZS £28 100518 3.3%
3 Halnutrition 454 2764 10876 Lis4L 1352 4L 3330 3e4 0672 ¢35
? 3ilharzia {Schistricaiasis) g 4733 35BS 5719 1772 7083 1478 47 BEN 020
) Dis. of Circulstary Svsiza 128 3182 12892 3336 383 3i8L EPED) 173 R 5.7
L Chickan cos 10t 12547 7% 383 REE 1373 892 4. Slsc aui
2 Dis. af Puerperiua and Child 8irth 58 1092 i 5452 331 2344 152 11 7 DT
3 Abartian 89 3844 3378 3938 230 1847 3161 SED IS S UM Sail
24 Mental Disorders 80 7347 1560 149 49 2702 3036 174 13344 0.1,
5 4hoooing caugh 25 999 870 2749 72 3843 4117 se¢ 13134 0.(°
24 Cataract 11 1163 2396 1852 387 1343 2753 307 12355 0.0x
17 lafectious heoatitis (Jaundicel 3 531 2924 2021 212 1860 (881 143 2437 0.9
5 Congenital Anosalies 144 834 1730 137 72 1143 9835 40 138 0.04
9 Poisoning 0 895 1179 §7t 42 507 2073 27 £974 AP
20 Tuberculesis : 3 403 126 748 427 250 IcL0 3 3867 .02
3t Dis. af 9lood and Blaod foraing argans 11 W3 825 732 23 383 660 &3 3254 0.0%
12 Neoolasas 48 131 128 193 33 3 39t 73 2te 0.9%
deningitis 1 bhi 157 117 9 191 7 3 1483 0.0t
34 Leorosy 0 448 139 n 4 290 100 32 1279 0.0l
75 Tetanus 0 18 298 102 3 268 33 2 563 0.0:
34 Paliowvelitis N 0 83 124 221 bl 114 117 3 12 0.0
TOTAL NO OF ALL KNOWN DISEASES 44353 2795555 2555040 2905892 218978 2289339 2745795 126897 (3343349 79.5¢
ALL OTHER DISERSES 52041  &ALLA6 1225930 434793 40963 237801 532334 53525 3530533 20.3C
TATAL NEW CASES 106394 3396701 3780970 3541685 259941 232940 3376129 380422 17373832 100.0¢
RE-ATTENDANCES (RE-VISITS) | §5000 1326530 321587 1338044 56370 507838 1105019 135962 35154330
REFERRALS ' 12000 159792 1719t 81431 435 8615 28780~ 4906 383120
40, OF FIRST ATTENDANCES 45000 1627166 S70717 1487762 48454 708007 837843 68301 5?93;50
AVERAGE DIS. PER ATTENDAKCE 2.4 2.1 6.4 2.1 3.4 3.8 4.0 5.6 3.
TOTAL NO OF PATIENT VISITS 100000 293349 1092304 3025808 114828 1315843 1947362 204243 10]41?00
POPULATION 1282534 3284843 4702401 2535881 72030178



