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Foreword
The 2019 Kenya Population and Housing Census (KPHC) was conducted from the night of
24%/25% to 31 August 2019 and followed the United Nations principles and recommendations
for conducting the 2020 round of censuses. The theme of the Census was “Counting Our People
for Sustainable Development and Devolution of Services”. This resonated very well with Kenya’s
development agenda -Vision 2030 and the Big Four, as well as other regional and international
development initiatives such as the Sustainable Development Goals (SDGs) and the African
Union Agenda 2063. The main objective was to provide the Government and other stakeholders
with essential information for evaluating policies and easing planning and budgeting processes.
The first set of the census reports (basic volumes [-IV) were released in a record 6 months after
enumeration. The second set of the census reports covers the thematic areas of: Fertility and
Nuptiality; Mortality; Migration; Education and Training; Youth and Adolescents; Information
and Communication Technology; Housing Conditions, Amenities and Household Assets;
Gender Dimensions; Older and Vulnerable Population; Urbanization; Disability; Household and
Family Dynamics; Labour Force Dynamics; Agriculture; Population Dynamics and Population
Projections.
This monograph presents information on levels, trends and patterns in mortality and health from
the 2019 Census data. Analysis of the data reveals that mortality has continued to decline since
2009, with disparities across counties. Childhood mortality is higher in some Lake region counties
and among ASAL counties compared with the rest of the counties. Life expectancy at birth has
improved for both males and females compared to the 2009 Census. This can be attributed to the
gains in reduced childhood mortality. Maternal mortality is still high across all counties apart from
Nyeri County which has achieved the target for having below 70 maternal deaths per 100,000 live
births.
The information in this monograph provides valuable programmatic evidence to policymakers for
use in the formulation of policies and plans explicitly intended to achieve SDG targets. The report
not only adds knowledge but also serves as a foundation for assessment, reporting and eventually
monitoring achievement of SDGs by 2030, Vision 2030, formulation of MTP IV, County
Integrated Development Plans, and other sector-specific plans. Specifically, the evidence is
expected to contribute immensely towards measuring and monitoring SDG number 3 that
measures the achievement of health programmes in the country and also provide valuable
information to policy makers.
On behalf of the Government, I wish to thank the staff, management and Board of Directors of the
Kenya National Bureau of Statistics as well as the authors for their contribution towards the
preparation of this report. I further wish to extend special thanks to our development partners,
especially UNFPA, UNICEF, UN-Women, WHO and UNDP under the coordination of UN
Resident Coordinators’ Office and all the other stakeholders who were involved in the process for
their technical and financial support.

R DS
HON. (AMB.) UKUR YATANI, EGH

CABINET SECRETARY
THE NATIONAL TREASURY AND PLANNING
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Table 0: Mortality at a Glance, 2019

% of
RESIDENCE IMR USMR | Life Expectancy Adult Mortality MMR CDR Deaths
Registered
(Notified)
(Probability of (Probability of
dying between dying between (per
o Age15and60) | Age60and80) | 100,000 | (Per 1,000
COUNTY (Per 1,000 Live Births) | Males | Females gper 1,000 gper 1,000 live Population )
population population births)
Male | Female | Male | Female

Kenya 35.5 52 60.6 66.5 0.341 0.212 | 0.739 | 0.609 358 10.5 85.6
Rural 35.7 52 60.3 66.2 0.356 0.223 0.726 0.581 374 10 84.7
Urban 35.8 S0 63 68.6 0.289 0.178 0.691 0.548 317 6.5 88.4
Mombasa 30.5 49.2 65.7 71.1 0.212 0.139 0.58 0.47 190 9.7 86.3
Kwale 35.7 5S8.5 582 60.7 0.4 0.352 0.744 0.642 464 82 76.9
Kilifi 40 62.5 57.8 59.2 0.397 0.373 0.742 0.653 532 10.2 86.9
Tana River 47.5 73.5 56.2 58.6 0.407 0.377 0.746 0.657 586 12.9 54.3
Lamu 37.5 60.2 64.1 68.9 0.214 0.171 0.582 0.523 306 7 83
Taita Taveta 26.3 42.4 61.2 69.2 0.322 0.179 0.676 0.534 257 13.6 96
Garissa 42.1 64.6 57.4 60.5 0.393 0.348 0.741 0.643 641 6.5 35.8
Wajir 419 63.5 56.7 62 0.4 0.331 0.744 0.631 403 11.6 39.1
Mandera 41.3 63.5 573 60.5 0.396 0.353 0.742 0.643 385 9.1 35.5
Marsabit 26.4 42.5 57.9 62.6 0.397 0.312 0.719 0.664 321 129 44.8
Isiolo 35.1 56.6 60.1 59.6 0.32 0.357 0.675 0.693 451 10.6 57.6
Meru 33.4 53.9 62.2 68.2 0.278 0.181 0.643 0.536 291 8.2 94.7
Tharaka-Nithi 18.5 29.8 63.8 70.3 0.29 0.17§ 0.653 0.528 332 10.6 92.2
Embu 26.3 42.4 58.7 70.1 0.381 0.162 0.711 0.509 244 7.5 96.6
Kitui 24.9 40.1 58.7 68.8 0.453 0.19 0.744 0.548 253 7.4 92
Machakos 28.5 44 579 63.9 0.429 0.302 0.755 0.614 398 7.4 96
Makueni 30.9 48 58.1 62.4 0.418 0.327 0.751 0.628 479 S.S 95.8
Nyandarua 30.1 46.5 58 63.2 0.42 0.314 0.751 0.62 466 11.6 97
Nyeri 28.3 41.5 66.4 75.8 0.224 0.077 0.653 0.363 67 10.2 97.8
Kirinyaga 24.1 39 59.9 71.1 0.365 0.146 0.702 0.483 248 10 97
Murang'a 30.6 46.5 58.1 64.7 0.409 0.289 0.747 0.606 469 10.8 97.3
Kiambu 19.3 31.2 60.8 72.8 0.356 0.132 0.697 0.457 171 8.8 95.1
Turkana 39.8 64.2 559 60 0.41 0.33 0.725 0.677 381 6.2 47.8
West Pokot 38 58.5 57.6 61.1 0.399 0.346 0.743 0.639 473 12 47.6
Samburu 24.1 39 58.5 67.4 0.399 0.209 0.72 0.571 275 11.2 53.3
Trans Nzoia 31.6 S1.1 64.4 67.9 0.241 0.185 0.611 0.542 287 89 88.6
Uasin Gishu 24.7 39.8 63.6 71.7 0.274 0.14 0.64 0.473 204 11.5 92.8
Elgeyo Marakwet 32.7 50.5 579 62.5 0.412 0.325 0.748 0.627 435 8.1 90.1
Nandi 26.4 42.6 60 70.4 0.352 0.155 0.695 0.498 264 12.8 90.2
Baringo 26.4 42.4 65.4 68.9 0.227 0.188 0.596 0.545 274 6.9 68.9
Laikipia 17.3 279 59.2 71.9 0.397 0.152 0.719 0.492 182 11.6 90.7
Nakuru 32.8 52.9 583 69.1 0.374 0.163 0.707 0.511 261 9.5 92.6
Narok 37.2 57 57.8 61.9 0.395 0.335 0.742 0.633 522 14.1 78
Kajiado 29.4 4S.5 57.8 63.5 0.428 0.31 0.754 0.618 495 8.1 86.4
Kericho 31.1 48 58.1 62.9 0.414 0.319 0.749 0.623 543 13 91.7
Bomet 33.2 50.5 58.1 63.6 0.4 0.307 0.744 0.617 554 129 92
Kakamega 37.3 60.2 63.4 66.1 0.243 0.209 0.612 0.572 279 139 94.1
Vihiga 454 73.4 59.8 62.1 0.314 0.255 0.671 0.619 393 9.4 94.4
Bungoma 30.5 49.2 65.5 68.2 0.219 0.185 0.588 0.541 238 10.2 91.3
Busia 40.9 65.9 62.3 66.2 0.257 0.199 0.625 0.559 273 9.2 90.8
Siaya 41.8 67.4 53.4 61.6 0.464 0.293 0.749 0.65 424 18.5 89.8
Kisumu 39.1 63.1 54 63.1 0.459 0.263 0.747 0.626 343 7 88.3
Homa Bay 5§7.5 92.2 50.5 60.2 0.492 0.284 0.759 0.644 516 8.7 758.5
Migori 67.2 107.2 50.5 60.6 0.458 0.257 0.746 0.62 412 123 74.8
Kisii 25.9 41.7 56.1 66.9 0.443 0.221 0.74 0.585 325 9.8 92.3
Nyamira 27.1 43.8 58.3 66.2 0.461 0.23 0.748 0.594 349 7.6 93
Nairobi 35.7 57.7 62.6 65.2 0.266 0.23 0.633 0.594 326 9.2 90.8




Executive Summary

This report presents the mortality situation in Kenya based on the 2019 Kenya Population and
Housing Census. It focuses on infant mortality, under-five mortality, adult mortality, life tables
and maternal mortality, and their differentials by place of residence and across counties. Mortality
is an important indicator for measuring the health and socio-economic development of a country.
It helps identify the country's current and future demographic status, the category of population
that is supposed to be considered for special government programmes such as social protection
and health and to monitor and evaluate the success of failure of programmes already in place. Adult
mortality which affects the economically active population is related to other variables like fertility

and labour productivity.

The monograph is divided into eight chapters. Chapter 1 presents the general introduction
providing the census background, objectives, overview of mortality and health, general trends,
methodology of the census data collection and analysis and definition of key terms and concepts.
Chapter 2 presents findings on reported deaths in the households 12 months prior to census date
and an assessment of data quality. Chapter 3 presents information on childhood mortality, whose
components include neonatal, post neonatal, infant and child mortality. However, only Infant and
Under § mortality measures are presented in this monograph. Chapter 4 presents findings on adult
mortality. Two indicators namely probability of dying between age 15 and 60 having reached age
15 (45qus) which measures premature adult mortality and probability of dying between age 60 and
80 having reached age 60 (20qs0) which measures old age mortality, have been used. Chapter $
presents information Life Tables. Results show declines in both childhood and early adult
mortality rates which have resulted in the increasing life expectancy at birth. In Chapter 6, findings
on Maternal Mortality are presented while findings on deaths registration and external causes of
deaths are presented in chapter 7. Chapter 8 gives the summary, conclusions, and
recommendations for the findings in the monograph. Summary findings and progress made to

achieve the anticipated targets are presented here.

The population policy for national development whose principal objective is to provide a
Framework to guide national population programmes as described in the Sessional Paper No. 3 of
2012 outlines the Government goal of attaining high quality life for the people of Kenya by
managing population growth to a level that can be sustained with the available resources (NCPD,
2012). The Government through the policy has committed to reduce the following demographic
targets among others by 2030: Infant mortality rate from 52 in 2009 to 25 deaths per 1,000 live
births; Under-five mortality rate from 74 in 2009 to 48 deaths per 1,000 live births; Maternal
mortality rate from 488 in 2009 to 200 deaths per 100,000 live births; Crude death rate from 13 in
2010 to 8 deaths per 1000 people and improve life expectancy at birth for both sexes from 57 in
2009 to 64 years.

Infant mortality has decreased from 54 deaths per 1,000 live births in 2009 to 36 deaths per 1,000
live births in 2019 over the 10-year period.



Overall, for every 1, 000 males who attain age 15, about 341 do not celebrate their 60™ birth day.
Similarly, for every 1, 000 females who attain age 15, roughly 212 will not reach age 60. There
have been improvements in adult mortality nationally from 2009 period, which was 348 male and
313 female deaths per 1,000 male and females respectively. And for every 1,000 males and females
reaching age 60, about 739 and 609 do not celebrate their 80th birthday respectively.

Nationally, life expectancy at birth has increased marginally for both men and women from 58
and 61 years to 61 and 67 years respectively. At older ages, women have a higher life expectancy
after attaining age 60 and 70 years. Life expectancy at age 60 is 14.2 years for men and 17.2 years
for women. The average number of years a male and a female is expected to live after attaining 70
years is 9.3 and 10.8 years respectively. The gap in life expectancy at age 60 is narrow when
compared to the life expectancy at birth.



Chapter 1: Introduction

1.0 Background Information

A population census is the total process of collecting, compiling, evaluating, analyzing and
publishing or otherwise disseminating demographic, economic, and social data pertaining, at a
specified time, to all persons in a country or in a well delimited part of a country. It is vital for
effective national development planning because it provides detailed bench-mark data on all
population characteristics.

The first known population census in Kenya was conducted in 1897 and was basically a headcount.
This was followed by the 1948 census that focused on non-natives. A complete census that
enumerated 8.6 million persons was conducted in 1962 and was used to set up political and
administrative structures. The first post-independence census was undertaken in 1969 and
enumerated 10.9 million persons. Since then, the country has conducted decennial population
and housing censuses on a de facto basis with the midnight of 24t /25t August as the reference
point. The censuses have been implemented in accordance with the United Nations (UN)
Principles and Recommendations for conducting population and housing censuses. Table 1.1

presents census results since 1897.

Table 1.1: Summary of Census Counts in Kenya

Year Population (millions)
1897 2.5
1948 5.4
1962 8.6
1969 10.9
1979 15.3
1989 21.4
1999 28.5
2009 37.7
2019 47.6

The 2019 Kenya Population and Housing Census was conducted under the provisions of the
Constitution of Kenya, 2010 (Fourth Schedule Part 1 Item 11), the Statistics (Amendment) Act,
2019 and the Statistics (Census of Population) Order, 2018 - Legal Notice No. 205 and the
Cabinet Memorandum of May 2017 on the implementation of the 2019 population and housing
census process. The theme for the census was “Counting Our People for Sustainable Development
and Devolution of Services”.



1.1 Objectives of the 2019 Census

The main objective of the 2019 KPHC was to collect information on the size, composition,
distribution and socio-economic characteristics of the population. The specific objectives were to
ascertain:

e DPopulation size, composition, and spatial distribution;

e Levels of fertility, mortality and migration;

e Educational attainment;

e Household composition;

e Rate and pattern of urbanization;

e Size and deployment of labour force;

e Distribution of persons with disability;

e Housing conditions and availability of household amenities; and

e Agricultural indicators to inform the creation of an agriculture sampling frame.

This information will be used in planning, budgeting and programming for important services;
future policy formulation, resource allocation; creation of administrative and political units;
monitoring and evaluation of programmes and projects; research; development of a master
household sampling frame; development of geo-spatial database; and benchmark for agricultural
censuses/surveys.

1.2 Overview of Mortality and Health Monograph

The objective of this monograph is to estimate levels and patterns of childhood, adult and
maternal Mortality using the 2019 Kenya Population and Housing Census. It also analyses the
differentials by place of residence (rural-urban) and counties.

The Government in collaboration with WHO and UNICEF implemented Integrated
Management of Childhood Illnesses (IMCI) Strategy in the mid 90’s in an effort to improve child
health by combining nutrition, immunization, maternal health, and other health programmes in
the management of childhood illness. SDG Goal 3 explicitly deals with promotion of well-being
and health problems for children and mothers. Target 1 aims to reduce the global Maternal
Mortality Ratio(MMR) to less than 70 per 100 000 live births. At national level, MMR is expected
to reduce by at least two thirds of its 2010 baseline level by 2030. Further, no country should have
an MMR greater than 140/100 000 live births (a number twice the global target) by 2030. Target
2 commits to reduce neonatal mortality to as low as at least 12 per 1,000 live births and under-five
mortality to at least as low as 25 per 1,000 live births by year 2030.

The population policy for national development whose principal objective is to provide a
Framework to guide national population programmes as described in the Sessional Paper No. 3 of
2012, outlines the Government goal of attaining high quality life for the people of Kenya by
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managing population growth to a level that can be sustained with the available resources. In
general, the policy seeks to reduce fertility and mortality rates among others.

Mortality contributes directly to population decline and is one of the three dynamics of population
change in addition to fertility and migration. It is used as an input in the computation of life-tables
and population projections.

1.3 General Trends in Mortality

In general, mortality and specifically childhood mortality measures are used as indicators for social
wellbeing. This monograph presents mortality, with highlights on infant mortality rate, childhood
mortality rate, adult mortality, maternal mortality and life expectancy. Mortality rates across
different categories have continued to decline over the years.

According to the 2019 KPHC, childhood mortality has remained at the same level as in 2014
Kenya Demographic and Health Survey (2014 KDHS) at 52 deaths per 1,000 live births. This
translates to about 1 in every 20 children does not survive to their fifth birthday.

Adult mortality has declined for both males and females from 2009 to 2019. The decline is more
pronounced with female deaths going down from 313 to 212 deaths per 1,000 females. Adult
mortality for males dropped slightly by 7 deaths to 341 deaths per 1,000 males in 2019.

Maternal mortality ratio has declined from 495 deaths per 100,000 live births in 2009 to 355
deaths per 100,000 live births in 2019. Although there has been a decline, this is five times more
than the anticipated target of less than 70 per 100 000 live births set in the SDGs by 2030.

1.4 Methodology
1.4.1 Use of Technology

Kenya adopted the use of mobile technology to collect data during the 2019 Census as
recommended by the UN for the 2020 round of censuses. This was the first census in Kenya’s
history to use mobile technology in the capture and transmission of data for both cartographic
mapping and enumeration. During mapping, the GPS coordinates for homesteads, households
and other points of interests within the locality were collected using the mobile devices with an
accuracy of plus or minus S Meters. The enumeration area (EA) maps were developed using Arc
GIS Software on a background of aerial photographs and satellite imageries that were not more
than six months old from the date of the field cartographic data collection. The EA maps were then
uploaded into the tablets assembled by two local universities to facilitate the 2019 Census
enumeration exercise

1.4.2 Recruitmentand Training

Recruitment of census personnel who included supervisors (both content ant ICT) and
enumerators was undertaken by the County and Sub-County Census Committees through a
competitive process. The training of these personnel was conducted in a cascaded manner from
the training of trainers to the training of enumerators. The training for various cadres was
conducted for seven days for each cadre. These trainings were sequentially conducted between
14" July and 20* August 2019.



1.4.3 Enumeration

The census enumeration was preceded by enumeration area (EA) boundary identification and
pre-enumeration listing of households in each EA for two days prior to the census night. The pre-
enumeration listing exercise helped in gauging the expected workload during the seven days of
enumeration and also in monitoring the level of coverage as enumeration progressed.

The actual enumeration took place from the night of 24®/25" August 2019 and ended on 31*
August 2019. A mop-up exercise was conducted on 1% and 2™ September 2019. Special
populations were strictly enumerated on the night of 24"/25" August 2019. The 2019 Census
adopted the de facto approach where all persons within the boundaries of Kenya were enumerated
depending on where they spent (or were found on) the census night. The canvasser method of
enumeration, where information for each individual or household is collected and recorded by a
trained census official designated to perform the tasks in the assigned area, was used.

1.4.4 Data Transmission and Storage

Data collected by enumerators using mobile devices (tablets) were subsequently transmitted to a
central server. The data were encrypted prior to transmission and backed up in off-site locations.

1.4.5 DataProcessing

Editing of the census data was guided by the United Nations Handbook on Population and
Housing Census Editing. The data were processed using CSPro, Stata and SPSS softwares. In
addition, validation checks were done to ensure that all EAs, aligned to administrative boundaries,
were accounted for in the dataset. Outputs were generated based on administrative and geo-
political units.

1.4.6 Quality Assurance

Quality assurance was integrated in all phases of the census process. Comprehensive guidelines
were developed and shared with census personnel. Field supervision followed a three-tier
structure to ensure adequate support, real-time response to emerging issues, and feedback during
data collection. In addition, enumeration reporting schedules and control forms were used to
facilitate monitoring of activities. Field monitoring teams oversaw technical, logistical and
administrative aspects of enumeration in each region. Further, independent observers, drawn
from the international community and national statistics offices across Africa, monitored and
observed the 2019 census enumeration process.

1.5 Data quality

Data evaluation or appraisal is one of the steps in census process for quality assurance. According
to the United Nations, good census practice requires a careful consideration, and an evaluation of
the completeness and accuracy of census results. Evaluation techniques are often necessary to
determine whether the data collection was correctly done and assess the quality of the data.

A census, being a massive data collection exercise involving thousands of field interviewers, errors
are inevitable in data collection and processing. Errors are classified in two broad categories, that
is, coverage and content errors. Coverage errors are errors arise due to omissions or duplications



of persons or housing units during enumeration. Content errors are errors arise from misreporting
or wrong recording of the characteristics of persons, households and housing.

Population data in developing countries are often subject to age misreporting. Irregularities in the
age distribution may be a result of a respondent’s incorrect age declaration or the interviewer who
estimates the age of a respondent who does not know his or her age. It is, therefore, important to
evaluate the accuracy of the age distribution and correct for deficiencies wherever necessary.
Various techniques have been applied for checking for such inconsistencies

1.6 Coverage errors

There are two types of coverage errors. Population under-coverage refers to the error of excluding
someone who should have been enumerated. Population over-coverage refers to the error of either
enumerating someone more than once or including someone who should not have been
enumerated. The latter error is considered negligible. Under-coverage is more common than over-

coverage.

Coverage errors are one of the most important types of error since they affect not only the accuracy
of the counts of the various census universes but also the accuracy of all of the census data

describing the characteristics of these universes.

Coverage errors may occur in various forms, namely: omitting a unit that should have been
included; including a unit more than once; or including a unit that should not have been
included. In spite of the fact that massive efforts are made in providing good training and up-to-
date cartographic maps to the field staft, as well as introducing checks and controls throughout the
fieldwork, such errors still occur. Consequently, any census data should be always checked for any
inconsistencies as a result of such errors. Various techniques have been developed for checking for

such inconsistencies.
1.7 Contenterrors

These types of errors occur when an attribute of an enumerated individual is misreported or not
reported at all. One common content error occurs in the reporting of the age of an individual
which is one of the basic but vital information provided by a census of a population.

Population data in developing countries are often subject to age misreporting. Irregularities in the
age distribution may be a result of a respondent’s incorrect age declaration or the interviewer who
estimates the age of a respondent who does not know his or her age. It is, therefore, important to
evaluate the accuracy of the age distribution and correct for deficiencies wherever necessary.

1.8 Comparison of 2019 Census and Previous Censuses

This part compares the enumerated population at the 2019 census with the past censuses in terms
of absolute size as well as intercensal growth rates. The method is referred to as an external
consistency check.

Table 1.2 presents population distribution by age in absolute numbers since 1979. The number of
persons enumerated during the 2019 Population and Housing Census was 47,564,299
representing an increase of 26.1 per cent from the 2009 census.



Table 1. 1: Trends in Population Count by age group, 1979-2019

Age 1979 1989 1999 2009 2019
0-4 2,843,406 3,801,066 4,353,530 5,803,130 5,993,267

5-9 2,491,840 3,470,201 3,952,376 5,469,372 6,202,643
10-14 2,074,771 2,990,730 4,009,455 4,919,417 6,346,072
15-19 1,741,845 2,379,439 3,417,064 4,073,944 5,285,857
20-24 1,327,404 1,903,130 2,852,320 3,688,548 4,447,674
25-29 1,055,712 1,629,771 2,351,866 3,127,829 3,854,555
30-34 818,076 1,159,526 1,705,604 2,461,739 3,570,719
35-39 615,594 918,923 1,435,730 1,962,578 2,650,116
40-44 535,182 732,126 1,045,913 1,442,324 2,259,231
45-49 440,879 574,416 848,224 1,243,564 1,786,256
50-54 373,930 476,495 692,376 934,282 1,308,610
55-59 275,311 360,190 464,877 695,629 1,118,094
60-64 217,228 318,451 413,292 580,164 870,022
65-69 183,127 230,712 304,123 381,804 658,178
70-74 128,908 174,221 256,720 331,522 514,539
75+ 174,363 303,467 347,916 588,402 697,776
Age NS 29,485 20,772 34,483 20,603 690

Total 15,327,061 21,443,636 28,485,869 37,724,850 47,564,299

Table 1.3 shows trends in intercensal growth rates. The rate of growth declined from 3.4 per cent
in the 1979-89 intercensal period to about 2.8 per cent in the 1989-99. The rate of growth
however, remained unchanged during 1999-2009 period, which was against the expectation that
the rate would decline faster given the observed declines in both birth and death rates from the
various surveys conducted in the intercensal period. Between 2009-2019 intercensal period, the
growth rate declined to 2.3 per cent.

On inspection of the age-specific growth rates in the 2009-2019 intercensal period has the
indication of slight undercount for age groups 0-4 and 5-9. This observation is similar to the period
1989-1999.



Table 1. 2: Age specific growth rates, Kenya, 1979-2019

Age 1979-1989 1989-1999 1999-2009 2009-2019
0-4 0.029 0.014 0.029 0.003
5-9 0.033 0.013 0.032 0.013
10-14 0.037 0.029 0.020 0.025
15-19 0.031 0.036 0.018 0.026
20-24 0.036 0.040 0.026 0.019
25-29 0.043 0.037 0.029 0.021
30-34 0.035 0.039 0.037 0.037
35-39 0.040 0.045 0.031 0.030
40-44 0.031 0.036 0.032 0.045
45-49 0.026 0.039 0.038 0.036
50-54 0.024 0.037 0.030 0.034
55-59 0.027 0.026 0.040 0.047
60-64 0.038 0.026 0.034 0.041
65-69 0.023 0.028 0.023 0.054
70-74 0.030 0.039 0.026 0.044
75+ 0.055 0.014 0.053 0.017
Overall growth

rate (% p.a.) 3.36 2.84 2.81 2.32

1.9 Age-Sex Structure

The age-sex data is a map of a population's demographic history. Persons of the same age
structure constitute a cohort born in the same year and have been exposed to similar historical
events and conditions.

1.10 Age- SexRatio

Although all modern censuses collect information on the age and sex of the population, the data
often contain errors because some people do not know their true age and others do not report
their age accurately. The distribution of a population by age and sex is one of the most basic types
of information needed for future planning. Given the importance of the age structure concerning
social and economic characteristics, it is imperative that the information on the population by age
and sex be as accurate as possible. For this reason, it becomes critical to evaluate the reported age
and sex composition.

1.11 SexRatio at Birth

Sex ratios at birth (SRB) are an analytical tool and are calculated by dividing the male population
in a given age group by the female population in the same age group, multiplied by 100. The larger
the abrupt departure of this ratio from values close to 100, the larger the possibility of errors in the
data. All populations have more male than female births at birth, and so the sex ratio at the early
ages is expected to be slightly over 100. However, since mortality is usually higher for males than
females, the sex ratio is reduced continuously up to the oldest ages. Sex Ratios at infancy below
100 denote under-coverage while those above 100 would imply double counting.



In a systematic study of several countries using DHS, Chao et al 20191 show that, SRB range from
103.1 [102.7; 103.6] in sub-Saharan Africa to 106.3 [105.5; 107.2] in southeastern Asia, 106.3
[105.4; 107.2] in eastern Asia, and 106.7 [105.8; 107.7] in Oceania. The UN assumes 105 for all
countries in their estimation. Thus there is a regularity in Male bias at birth. Over decades, SRB
has consistently been between 102 males per 100 females to 108 males per 100 females for several
decades. In Kenya, all the post-colonial censuses (1969-2009), show that at the national level, SRB
has been constant at 104 males per 100 females.

Table 1.4 shows the sex ratios at birth for all the counties based on births 12 months before the
national census. Thirty-seven counties out of 47 have their sex ratios at birth consistent with past
historical norms (SRB between 102 and 107). In Isiolo, Tana River, Wajir, Turkana and Samburu,
there appears to be a possible over-reporting of male births. SRB is close to those observed in
South East Asian countries with well-known sex-selective abortion. Under-reporting of male
births may have occurred in Vihiga County.

Table 1. 3: Sex ratios at birth by County

County Sex ratio at birth County Sex ratio at birth
1 Vihiga 99.7 25 Makueni 103.6
2 Kakamega 100.8 26 Mombasa 103.8
3 Busia 100.9 27 Kilifi 103.8
4 Bungoma 101.4 28 Migori 103.9
S Tharaka-Nithi 101.6 29 West Pokot 104.0
6 Nyamira 102.1 30 Nakuru 104.0
7  Trans-Nzoia 102.2 31 Homabay 104.1
8 Uasin Gishu 102.4 32 Kwale 104.3
9 Nyeri 102.5 33 Kajiado 104.3
10 Kiambu 102.5 34 Kericho 104.3
11 Meru 102.6 35 Laikipia 104.5
12 Nandi 102.6 36 Bomet 104.5
13 Nairobi City 102.6 37 Mandera 105.0
14  Kirinyaga 102.7 38 Narok 105.9
15 Embu 102.8 39 Lamu 106.3
16 Elgeyo-Marakwet 102.8 40 Baringo 106.6
17  Kisii 102.8 41  Garissa 107.0
18 Taita-Taveta 102.9 42 Marsabit 107.0
19  Siaya 103.0 43 Isiolo 108.0
20 Kitui 103.1 44 Tana River 108.8
21  Murang'a 103.1 45 Wajir 109.0
22 Kisumu 103.1 46 Turkana 109.0
23  Machakos 103.3 47  Samburu 109.0
24 Nyandarua 103.5

! Chao Fenggqing Patrick Gerlandb, Alex R. Cooke, and Leontine Alkema 2019. Systematic assessment of the sex ratio at birth for all countries and
estimation of national imbalances and regional reference levels



1.12  Definitions of Key Terms and Concepts
Adult mortality rate: Probability of dying between 15 and 60 years per 1,000 population

Age-Specific Death Rate (ASDR): The total number of deaths per year per 1000 people of a
given age or age group.

Age-specific Mortality Rate: A mortality rate limited to a particular age group. The numerator is
the number of deaths in that age group; the denominator is the number of persons in that age
group in the population.

Child Mortality (4q1): The probability of dying between the first and fifth birthday

Childhood Mortality: This term is used in this monograph interchangeably with the term Under-
Five Mortality (Under-S Mortality) and refers to all those live births that die before exact age five.
(Components include neonatal, post neonatal, infant and child mortality). However, only Infant
and Under § mortality measures are presented in this monograph.

Children Ever Born (CEB): Refers to the life-time fertility experience of women 12 years and
above. It is the total number of children a woman has given birth to in her lifetime.

Crude Death Rate (per 1000 population): is the annual number of deaths occurring per
thousand mid-year populations.

Fertility: Fertility refers to the actual number of live births a woman has had by the end of her
reproductive life span (15 — 49 years).

Household: Is a person or a group of persons who reside in the same homestead or compound
but not necessarily in the same dwelling unit. They have same cooking arrangement, and are
answerable to the same household head.

Household Head: Is the most responsible member of a household who makes key decisions of
the household on a day-to-day basis and whose authority is recognized by all members of the
household. It could be the father, mother or a child, or any other responsible member within the

household.

Infant Mortality: Deaths of newborns before attaining exact age 1.
Infant Mortality Rate (IMR): The probability of dying between birth and exact age 1.

Life Expectancy: The average number of additional years a person could expect to live if current
mortality trends were to continue for the rest of that person's life. Most commonly cited as life
expectancy at birth.

Life expectancy at birth: The average number of years that a newborn could expect to live, if he
or she were to pass through life exposed to the sex- and age-specific death rates prevailing at the
time of his or her birth, for a specific year, in a given country, territory, or geographic area.



Life expectancy at age 60 : The average number of years that a person of 60 years old could
expect to live, if he or she were to pass through life exposed to the sex- and age-specific death rates
prevailing at the time of his or her at age 60;

Life expectancy at age 70 : The average number of years that a person of 70 years old could
expect to live, if he or she were to pass through life exposed to the sex- and age-specific death rates;

Life Table: A tabular display of life expectancy and the probability of dying at each age (or age
group) for a given population, according to the age-specific death rates prevailing at that time. The
life table gives an organized, complete picture of a population's mortality.

Maternal Death: The death of a woman while pregnant or within 42 days of termination of
pregnancy, irrespective of the duration and site of the pregnancy, from any cause related to or
aggravated by the pregnancy or its management but not from accidental or incidental causes.

Maternal Mortality Ratio (MMR): The number of women who die as a result of pregnancy and
childbirth complications per 100,000 live births in a given year.

Maternal Mortality Rate (MMRate): The quotient between the number of maternal deaths in a
given year and the number of women in the child bearing age, expressed per 100,000, for a given
country.

Mortality: Mortality is the demographic study of death in human populations. There are several
measures of mortality, namely childhood mortality, adult mortality (including maternal) and life
expectancy at specific ages

O1d Age Mortality: Number of deaths among older adults per 100 000 population.

Proportion Father/Mother Alive: The number of respondents with father/mother alive to the
total number of respondents interviewed.

Rural: This is a large and isolated part of an open or agricultural country with relatively low

population concentrations and whose predominant economic activity is agricultural.
Sex Ratio: The number of males per 100 females in a population

Sex Ratio at Birth (SRB): Number of male births per one female birth.

Under-$ Mortality (USM): Deaths occurring before exact age $

Under-$ Mortality Rate (USMR): This is an approximation of the probability of dying before
the age of 5. It is the number of children who die before reaching S years of age (numerator),
divided by the total number of live births in the given 1-year period (denominator), multiplied by
1,000.
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Chapter 2: Reported Household Deaths

2.1 Introduction

This chapter presents information collected on the deaths that occured in the household within
twelve months prior to the census. This information provides indicators for direct estimation of
recent mortality. The respondents were asked whether any death had occurred in the household
in the one-year period before the census date that is between 24/08/2018 and 24/08/2019
including the, name, age and the sex of the dead member. Direct questions on mortality were
obtained from responses to questions on Section H-11, H-12, H-14 and H-135 respectively as
shown below:

H11: How many deaths occurred in this household between 24,/08/2018 and 24/08/2019 (last
12 months)?

H12: Please provide the names of the household members who died

H12a: What was the relationship of the deceased to the head of this household?
H14: Where did the death occur?

H15: Was this death notified?

2.2 Deaths reported in the household by age and sex

Table 2.1 presents the distribution of deaths in the household by age and sex. These reported
deaths can provide information on age patterns of mortality. Out of a total of 152,051, reported
deaths nearly one in four deaths occurred before age 1. If all ages were considered, the median age
at death was 34.2 years (Male -35.2 and females - 32.9). However, when the computation for
median age at death was restricted from age 15% and above, the median age was 48.7 years (Males
- 48, Females - 55). The sex differences in median age at death reversed when the total population

was considered.

2 Age 15 is used because it the age at which the risk of mortality is lowest.
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Table 2.1: Distribution of Deaths in the household by Age and Sex

Deaths in the Household
Age Group

Total Male Female

0 37,907 21,306 16,601
1-4 8,878 4,816 4,062
5-9 3,692 2,079 1,613
10-14 3,360 2,084 1,276
15-19 3,799 2,262 1,537
20-24 5,322 3,273 2,049
25-29 6,042 3,630 2,412
30-34 7,416 4,328 3,088
35-39 7,321 4,409 2,912
40-44 7,486 4,603 2,883
45-49 6,379 4,044 2,335
50-54 6,309 3,920 2,389
55-59 5,937 3,648 2,289

TOTAL 152,051 88,809 63,242

2.3 Data quality of reported deaths by age;

1) A simple measure for interrogating data quality by age is to examine the ratio of deaths age
60+ to age 75+ and age 75+ to age 90 +. At national level these ratios were 0.5 and 0.3

2)

respectively indicating substantial age exaggeration at older ages.

Comparison with reported deaths in the previous census is indicated in Table 2.2 below.
The share of those under age one and age 1 to 4 declined for both sexes substantially. The
share of those age 65 and above increased substantially for both sexes. The least shares in
2009 was age 15-19 for males 10 to 14 for females. In 2009, deaths under age one was 68.7
per cent for males and 65 per cent for females to the total births under age 5. In 2019 this
share increased to 82 and 80 per cent for males and females respectively. This increase

could reflect problems with reporting of age of infants.
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Table 2.2(a): Per centage Reported Deaths by Age Groups and Sex, 2009 &2019

Regions/ Age Groups 2009 | 2019
Males Females Males Females
KENYA 129,610 95,613 88,809 63,242
0 319 30.7 24 26.2
1-4 14.6 16.5 54 6.4
5-9 S.1 S.5 2.3 2.6
10-14 33 3.6 2.3 2
15-19 3 4 2.5 2.4
20-24 3.9 5.6 3.7 3.2
25-29 4.5 6.1 4.1 3.8
30-34 5.2 6.2 4.9 4.9
35-39 4.8 S S 4.6
40-44 4.3 3.7 5.2 4.6
45-49 3.7 2.9 4.6 3.7
50-54 34 2.2 4.4 3.8
55-59 2.7 1.6 4.1 3.6
60-64 2.8 1.8 4.2 3.5
65+ 6.8 4.6 23.2 24.7
RURAL 96,579 67,326 71,921 46,498
0 27.7 1.5 27.0 1.7
1-4 13.9 16.1 15.8 18.4
5-9 5.0 7.8 5.3 8.8
10-14 3.3 4.1 3.6 4.1
15-19 2.9 2.8 4.0 2.8
20-24 3.7 4.2 5.3 39
25-29 4.2 4.5 5.8 4.1
30-34 5.0 5.1 5.8 5.0
35-39 4.6 S.0 4.8 4.6
40-44 4.1 5.2 3.6 4.6
45-49 3.6 4.6 2.7 3.8
50-54 33 4.4 2.1 3.8
55-59 2.7 4.2 1.6 3.8
60-64 2.9 4.4 1.8 3.7
65+ 13.1 26.1 379 27.1
URBAN 40,319 21,483 29,302 16,744
0 36.3 3.8 34.0 3.6
1-4 13.6 24.0 15.0 24.3
5-9 4.3 11.0 4.8 12.4
10-14 2.7 4.7 2.9 4.6
15-19 2.7 2.8 32 2.4
20-24 3.8 4.3 S.0 3.7
25-29 4.3 4.1 5.8 3.8
30-34 4.7 4.6 5.8 5.0
35-39 4.5 5.0 4.6 4.5
40-44 4.0 S.0 3.5 4.5
45-49 3.4 4.5 2.7 3.5
50-54 29 4.4 2.1 3.7
55-59 2.2 3.8 14 3.2
60-64 2.2 3.6 1.5 2.9
65+ 8.5 14.4 7.8 18.0
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Table 2.2(b): Per centage Reported Deaths by Age Groups and Sex, 2009 &2019

Regions/ Age Groups 2009 2019
Males Females Males Females
CENTRAL 14,546 12,089 9,734 8,559
0 24.8 1.1 21.1 1.2
1-4 8.1 109 9.5 11.9
5-9 3.7 52 4.0 6.7
10-14 2.4 2.8 2.8 2.9
15-19 2.7 2.4 3.0 2.2
20-24 3.5 4.0 4.7 3.5
25-29 4.7 4.7 6.5 3.8
30-34 S5 5.3 7.3 52
35-39 S5 5.8 6.2 54
40-44 4.8 5.7 5.0 5.3
45-49 4.3 5.3 3.7 4.1
50-54 4.1 4.9 2.7 39
55-59 3.6 S.1 2.2 4.1
60-64 3.3 S.1 2.5 3.8
65+ 19.2 31.5 18.7 36.0
RIFT VALLEY 32,769 19,419 24,527 14,238
0 33.1 2.2 32.6 2.2
1-4 13.6 19.1 15.0 20.3
5-9 6.0 9.0 6.5 10.0
10-14 4.1 4.3 4.6 4.2
15-19 3.6 2.9 4.1 3.0
20-24 3.8 4.5 4.7 4.0
25-29 3.7 4.7 49 4.0
30-34 43 5.0 4.8 4.8
35-39 3.9 4.7 4.0 4.4
40-44 3.5 5.0 3.0 4.6
45-49 3.1 4.5 2.6 3.8
50-54 2.7 44 1.8 3.7
55-59 2.0 3.8 14 3.6
60-64 2.3 4.1 1.4 3.4
65+ 10.2 21.8 8.7 24.0
WESTERN 15,746 11,102 11,500 7,585
0 27.1 1.6 26.6 1.5
1-4 19.1 16.3 22.1 20.2
5-9 52 7.9 6.1 9.5
10-14 2.6 4.1 3.0 4.2
15-19 2.2 3.0 3.1 2.8
20-24 2.9 4.0 43 43
25-29 3.5 3.9 4.4 42
30-34 4.1 S.1 49 S.0
35-39 44 4.7 4.6 44
40-44 3.9 S.5 3.1 4.6
45-49 3.7 4.7 2.7 3.8
50-54 3.5 4.3 2.3 4.0
55-59 2.9 4.6 1.8 3.8
60-64 2.7 5.0 1.6 3.9
65+ 12.2 252 9.4 23.6
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Table 2.2(b): Per centage Reported Deaths by Age Groups and Sex, 2009 &2019

Regions/ Age 2009 2019
Groups Males Females Males Females
COAST 9,013 7,376 7,102 5,889
0 36.9 3.2 32.9 2.7
1-4 13.8 21.7 14.5 21.6
5-9 4.1 9.3 4.1 9.8
10-14 2.5 3.9 22 3.9
15-19 2.3 2.8 2.3 22
20-24 2.7 2.9 4.1 3.0
25-29 29 2.6 4.8 3.5
30-34 33 3.0 52 4.5
35-39 3.3 3.6 44 3.8
40-44 32 4.0 33 4.2
45-49 3.0 4.0 2.5 32
50-54 3.0 4.7 2.7 3.6
55-59 2.8 4.4 1.9 34
60-64 3.0 4.7 2.4 43
65+ 13.0 25.2 12.7 26.3
NORTH EASTERN 8,254 5,468 7,805 3,289
0 30.1 14 24.2 1.2
1-4 169 31.6 14.2 354
5-9 8.5 20.5 6.7 19.8
10-14 7.2 10.8 S.S 9.2
15-19 4.9 4.8 8.0 43
20-24 4.3 6.2 9.5 S4
25-29 2.7 4.7 8.1 49
30-34 2.6 2.9 7.1 4.0
35-39 2.4 2.0 5.6 3.6
40-44 3.0 2.5 3.8 2.7
45-49 2.7 1.8 1.3 1.7
50-54 3.0 2.5 0.9 1.6
5§-59 1.9 14 0.5 0.9
60-64 24 1.5 1.2 0.9
65+ 7.6 5.3 34 4.6
EASTERN 17,720 13,338 12,682 9,462
0 24.8 1.1 21.1 12
1-4 8.1 10.9 9.5 11.9
5-9 3.7 52 4.0 6.7
10-14 24 2.8 2.8 2.9
15-19 2.7 2.4 3.0 22
20-24 3.5 4.0 4.7 3.5
25-29 4.7 4.7 6.5 3.8
30-34 S.S 5.3 7.3 52
35-39 S.S 5.8 6.2 S4
40-44 4.8 5.7 5.0 S.3
45-49 4.3 5.3 3.7 4.1
50-54 4.1 49 2.7 39
5§-59 3.6 S.1 2.2 4.1
60-64 33 S.1 2.5 3.8
65+ 19.2 315 18.7 36.0
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Table 2.2(b): Per centage Reported Deaths by Age Groups and Sex, 2009 &2019

Regions/ Age Groups 2009 2019
Males Females Males Females
30-34 S.5 5.3 7.3 5.2
35-39 S5 5.8 6.2 5.4
40-44 4.8 5.7 5.0 5.3
45-49 4.3 5.3 3.7 4.1
50-54 4.1 4.9 2.7 3.9
55-59 3.6 S.1 2.2 4.1
60-64 33 S.1 2.5 3.8
65+ 19.2 31.5 18.7 36.0
NYANZA 28,764 14,311 21,075 9,530
0 29.6 2.1 30.5 29
1-4 17.6 19.8 20.8 23.6
5-9 4.3 8.8 4.7 10.8
10-14 2.7 4.3 3.1 4.8
15-19 2.5 2.8 39 34
20-24 3.7 4.6 6.4 4.5
25-29 S.1 5.3 6.9 5.3
30-34 6.2 5.9 5.7 5.9
35-39 5.2 5.8 39 4.8
40-44 4.1 5.6 2.8 3.9
45-49 3.6 4.7 2.3 3.4
50-54 3.0 3.6 1.8 32
55-59 24 3.5 1.2 3.3
60-64 2.3 3.6 1.1 3.3
65+ 7.8 19.7 4.9 16.8
NAIROBI 10,086 5,706 6,798 4,690
0 44.5 4.8 40.0 3.9
1-4 13.1 26.0 15.8 27.0
5-9 4.3 11.5 4.6 13.0
10-14 2.5 5.3 2.8 4.9
15-19 2.6 2.9 3.0 2.4
20-24 3.7 4.9 4.5 3.7
25-29 4.0 4.0 54 4.0
30-34 3.8 4.9 S.1 5.2
35-39 3.9 4.8 4.1 4.6
40-44 3.7 4.7 3.0 4.2
45-49 2.8 4.3 2.1 3.5
50-54 2.5 4.0 1.7 34
55-59 1.7 3.3 1.1 2.8
60-64 1.7 3.2 1.5 2.8
65+ 5.2 11.3 5.2 14.7
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Figure 2.1: Per centage of Total Deaths by Age, 2009 & 2019

In rural Kenya, the share of those under age one declined for both sexes significantly to become
the least shares. In 2009, the share for males was 27.7 and females was 27.0 while in 2019 it was
1.5 and 1.7 respectively. Notably, there was a slight increase in both sexes share across most of the
age groups compared to the previous census. However, the share of those age 65 and above
doubled for males from 13.1 in 2009 to 26.1 in 2019 while it declined for females from 37.9 to 27.1
respectively.
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Figure 2.2: Rural Per centage of Total Deaths by Age, 2009 &2019

In Urban Kenya, the share of those under age one declined for both sexes significantly from 36.3
in 2009 to 3.8 in 2019 for males and from 34.0 to 3.6 for females respectively. Notably, there was
aslightincrease in both sexes share across most of the age groups compared to the previous census.
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A slight decrease is observed at 25 - 29 and 30 — 34 age groups for both sexes. However, the share
of those age 65 and above almost doubled for males from 8.5 in 2009 to 14.4 in 2019 while it more
than doubled for females from 7.8 to 18.0 respectively.
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Figure 2.3: Urban Per centage of Total Deaths by Age, 2009 & 2019

Across the country’s regions, the share of those under age one declined for both sexes significantly.
Notably, there was a slight increase in both sexes share across most of the age groups compared to
the previous census. Considerably, the share of those in the 1 — 4 age group has doubled in the
Coast, North Eastern, and Nairobi regions while the Western region has decreased minimally.
Nairobi, Nyanza and North Eastern Regions recorded a two times increase in the share for the age
group S — 9. However, the share of those age 65 and above more than doubled for all the regions
from 2009 to 2019 for both sexes apart from the males in the North Eastern region where the share
declined from 7.6 to 5.3 respectively.
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Figure 2.4: Coast Region Per centage of Total Deaths by Age, 2009 & 2019
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Figure 2.5: North Eastern Region Per centage of Total Deaths by Age, 2009 & 2019
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Figure 2.6: Eastern Region Per centage of Total Deaths by Age, 2009 &2019
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Figure 2.7: Central Region Per centage of Total Deaths by Age, 2009 &2019
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Figure 2.8: Rift Valley Region Per centage of Total Deaths by Age, 2009 &2019
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Figure 2.9: Western Region Per centage of Total Deaths by Age, 2009 &2019
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Figure 2.10: Nyanza Region Per centage of Total Deaths by Age, 2009 &2019
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Figure 2.11: Nairobi Region Per centage of Total Deaths by Age, 2009 &2019
2.4 Brass Growth Balance Method

Another way to examine the data quality is Brass Growth Balance method. The method makes the
assumption that if there is constant birth, death and growth rates in a stable population for data on
the age distribution of deaths from the census, the numbers of deaths recorded can be evaluated
for completeness and, if necessary (and if the necessary assumptions appear to have been met),
adjusted.
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The demographic balancing equation states that in any population, population change over a
defined time period is equal to the balance between entries into the population and exits from it.
The same is true of rates of change, so the growth rate (r) is equal to the difference between the
entry rate and the exit rate. If there is no migration, entries will be births, and exits will be deaths,
so the birth rate (b) is equal to the death rate (d) plus the growth rate. This balance applies not
only to the whole population, but also to open-ended age segments of the population (that is, the
population aged x and above).

In a stable population, the entry rate into each open-ended age segment (if entries are regarded as
“birthdays” at the lower boundary of the age segment) is equal to the true death rate for that
segment plus the constant growth rate. If deaths are incompletely reported, the true death rate will
be equal to the observed death rate multiplied by an unknown factor, the inverse of the
completeness of death recording (assumed to be a constant c). This relationship can be expressed
by the following equation:

b(x) =r + (1/c) *d°®(x+) where:
i.  b(x) is the entry rate into the population segment age x and above
ii.  d°*(x+) is the observed death rate in the population segment age x and above.
ili.  risthe growth rate

The equation indicates that there is a straight line relationship between the entry rates and the
death rates, with intercept r and slope (1/c). This equation is applied if there is only one census
data, however, if there two censuses, then there are two methods that can be applied - one a
generalization of the Brass growth balance method, called the General Growth Balance (GGB),
and the other, an approach that uses age-specific growth rates to adjust the observed age
distribution of deaths to approximate the distribution in a stationary population called Synthetic
Extinct Generations (SEG). (See appendix 3). Neither requires an assumption that the population
being studied is demographically stable (constant growth rates at all ages). However, the
application of these two methods still require the following assumptions.

. the population is little affected by migration;

. the recording of deaths and population does not vary with age (at least over age S years);
. reporting of ages is reasonably accurate

. the deaths as recorded have the same age pattern as did deaths during the entire intercensal

period; (under this assumption, estimated “coverage” is estimated relative to the average death
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rates during the intercensal period)®. Only if mortality is not changing will the estimate reflect
actual coverage in the census reference period.

Concluding remarks for reported deaths in the household

Coverage of reported household deaths is shown in table 2.3. Coverage is equal to 1 divided by
the slope for GGB.

Table 2.3: Coverage of Reported deaths

Males Females

Age Range GGB SEG SEG-Adj GGB SEG
Slope 5+ to 65+ 1.53 2.17
Intersection 0 0
K1:k2 1.05 1.04
Coverage 0.65 0.53 0.65 0.46 0.33
Final Coverage 0.61 0.39
Slope 30+ to 65+ 1.64 2.26
Intersection 0 0
K1:k2 1.02 1.03
Coverage 0.61 0.53 0.64 0.44 0.33
Final Coverage 0.59 0.39

Whereas the death rates by age may have declined, there was substantial under reporting especially
at infancy. The age distribution of death presents the expected pattern, but may substantially
under estimate the death rates by age. Application of the growth balance method and other
improved methodologies revealed the following results.

1) Male coverage was about 61 per cent while female coverage was just about 39 per cent if
data is considered from age S to 65. When age range was narrowed to cover 30 to 60,
coverage for male was slightly lower at 59 per cent while the female remained the same.
The implication is that if reported deaths in the household were utilized to estimate
mortality levels by sex, the female death rate would be under estimated by as much as 60
per cent for the age range S to 65 while death rates would be under estimated by 40 per

cent thus exaggerating male female differences in mortality.

2) If the assumptions are met, then the reported deaths need to be adjusted more so for

female data than male data.

The implication of this evaluation suggests that estimation of mortality indicators should be
derived from alternative methods where applicable. Use of reported deaths in the household
should also be interpreted with caution since the differential under or over reporting at sub

national levels is not known because of the mediating effect of migration.

3 Detailed mathematical and procedures can be found in Moultrie TA, RE Dorrington, AG Hill, K Hill, IM Timeus and B Zaba (eds).

2013. Tools for Demographic Estimation. Paris: International Union for the Scientific Study of Population.

demographicestimation.iussp.org.
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Chapter 3: Childhood Mortality

3.1. Introduction

Childhood mortality is one of the key indicators used in determining both the general and national
socio-economic development. Goal 3 of the Sustainable Development Goals(SDGs) is concerned
with the reduction of neonatal mortality to 12 deaths per 1000 live births. It also aims to reduce
childhood mortality to less than 25 per 1000 live births. Childhood mortality varies across the
globe, but it is highest in sub-Saharan Africa and South Asia (Heckmann, 2015). For instance,
more than 50 per cent of childhood deaths occurred in sub-Saharan Africa in 2017. United
Nations Inter-Agency Group for Child Mortality Estimation (UNIGME) (2018) indicates that
38 per cent of all childhood deaths occur in countries listed among the least developed.

This chapter focuses on the proportions of children dead and measures of infant and under-five
mortality. Responses were obtained from questions P26/ 27 and P32/33 for boys and girls
respectively as shown below:

P26/27: How many children have you ever borne alive?
P32/33: How many children have you borne alive who have died?

Data on children ever born (CEB) and children dead (CD) by age of the mother (in the
reproductive age 15-49) was used to calculate the proportions of children dead. These were then
compared to those obtained from earlier censuses to show the trends over the years.

3.2. Trends in Childhood Mortality, 1989 - 2019

The results in figure 3.1 indicate that there was a steady decline in childhood mortality between
1962 and1989 censuses. The 1989-1999 inter-censal periods this trend was reversed which was
attributed to the HIV/AIDS pandemic. Estimates from the 2009 census indicate a drastic decline
which we attribute to issues of data. In the 2009-2019 period there was a further decline in the
level of childhood mortality.
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Figure 3.1: Trends in Childhood Mortality, 1989 -2019

3.3. Trends Proportions of Children Dead at National level

Table 3.1 shows the proportions of dead children by the age group of the mother from the 2009
census, together with the corresponding proportions from the Kenya censuses since 1962.

Table 3.1: Proportion of Children Dead by age of mother and per cent Change 1962-2019 Censuses

G?fzp Proportion Dead Percent Change
of

Mother | 1962 1969 1979 1989 1999 2009 2019 | 62-69 69-79 79-89 89-99 99-09 09-19
15-19 0.146 0.128 0.116 0.111 0.117 0.047 0.020 | -12.3 9.4 4.3 S4 -59.8  -§7.8
20-24 0.170  0.147 0.125 0.104 0.108 0.052 0.021 | -13.5 -15.0 -16.8 3.8 -51.9  -589
25-29 0205 0.174 0.141 0.108 0.099 0.054 0024 | -1s1 -19.0 -234 -8.3 455 -85.7
30-34 0.238 0205 0.166 0.126 0.110 0.063 0.030 | -13.9 -19.0 -241 -12.7 427 -S1.7
35-39 0269 0238 0.185 0.139 0.118 0.070 0.035 | -11.s -22.3  -249 -1S1 407 -50.2
40-44 0308 0.263 0217 0.165 0.139 0.086 0.047 | -146 -17.5 240 -158 -381  -45.0
45-49 0.338 0304 0.253 0.186 0.156 0.102 0.0S8 | -10.1  -168 -26.5 -161 -346 -43.0
Average -13.0 -17.0 -206 -84 -448 -51.8

The period 2009-2019 shows a decline in childhood mortality from the period 1999-2009. There
were indications of declines across all age groups except in the 15- 19 age group where the reverse
is noted. The proportions were calculated on the basis of information on children ever born
(CEB) and children dead by the age of the mother (in the reproductive age range). These were
then compared to those obtained from earlier censuses to show the trend over the years. Estimates
from the 2019 census like the previous census indicate a drastic decline in the proportion of

children dead.

Table 3.2 shows the proportions dead among male and female children compared with those from
the 1979, 1989, 1999 and 2009 censuses (prior to 1979, information on the sex of the children was
not collected).

Table 3.2 Proportions of Male and Female Children Dead,1979 - 2019 Censuses

Age Group Males Females

of Mother 1979 1989 1999 2009 2019 1979 1989 1999 2009 2019
15-19 0.123 0.113 0.117 0.051 0.022 0.109 0.109 0.117 0.044 0.017
20-24 0.129 0.107 0.106 0.055 0.024 0.120 0.100 0.110 0.049 0.018
25-29 0.148 0.112 0.099 0.056 0.027 0.134 0.104 0.100 0.051 0.020
30-34 0.173 0.135 0.106 0.066 0.035 0.159 0.123 0.115 0.061 0.026
35-39 0.192 0.144 0.115 0.074 0.039 0.177 0.133 0.122 0.067 0.030
40-44 0.225 0.171 0.137 0.088 0.053 0.210 0.158 0.141 0.084 0.041
45-49 0.263 0.194 0.155 0.108 0.065 0.243 0.178 0.157 0.121 0.051

Results indicate that there was higher mortality among males than females. Also noticeable is that
the proportions dead in 2019 are much lower relative to 2009.
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3.4. Differentials in Proportions of Children Dead by Place of Residence of Mother

Table 3.3 presents differentials in proportions of children dead by place of residence and age of
mother from 1979 to 2019. The figures indicate that during a 10-year period 1979 and 1989, there
was a steady decline in the proportions of children dead in rural and urban. However, during the
1989 — 1999 periods, the tempo of the decline in the proportion of dead children by place of
residence declined drastically. The period 1999 - 2009 and 2009 — 2019 indicate substantial
declines in the proportion of dead children both for rural and urban. However, these results should
be interpreted with caution.

Table 3.3: Proportions of Children Dead by Place of Residence and mother’s age group, 1979, 1989, 1999, 2009
and 2019 Censuses

Year Place of Age Groups
Residence 15-19 20-24 25-29 30-34 35-39 40-44 45-49 Average
Urban 0.109 0.109 0.117 0.135 0.155 0.188 0.22 0.148
1979 Rural 0.117 0.128 0.146 0.170 0.188 0.220 0.256 0.175
1989 Urban 0.106 0.098 0.096 0.107 0.113 0.138 0.160 0.117
Rural 0.112 0.105 0.111 0.133 0.142 0.167 0.188 0.137
1999 Urban 0.119 0.106 0.088 0.095 0.101 0.115 0.127 0.107
Rural 0.117 0.109 0.102 0.114 0.121 0.142 0.159 0.123
2009 Urban 0.047 0.053 0.050 0.056 0.061 0.074 0.087 0.061
Rural 0.047 0.052 0.055 0.066 0.073 0.090 0.065 0.070
Rural 0.019 0.021 0.024 0.032 0.036 0.050 0.061 0.035
2019 Urban 0.023 0.023 0.024 0.028 0.032 0.040 0.048 0.031

3.5. Regional Differentials in Proportions of Children Dead 2019 Census

The figures in Table 3.4 indicate the proportions of children dead by regions. There are
substantially low proportions of children dead in the North Eastern Region across all the age
groups compared to the rest of the regions.

Table 3.4: Regional Differentials in Proportions of Children Dead 2019 Census

Age Groups
REGION
15-19 20-24 | 25-29 30-34 35-39 40-44 | 45-49 Average

Nairobi 0.026 0.024 0.025 0.028 0.032 0.039 0.048 0.032
Central 0.026 0.024 0.023 0.024 0.025 0.029 0.033 0.026
Coast 0.026 0.026 0.030 0.037 0.045 0.061 0.074 0.043
Eastern 0.016 0.016 0.016 0.019 0.022 0.029 0.039 0.022
North Eastern 0.009 0.008 0.008 0.009 0.009 0.013 0.016 0.010
Nyanza 0.025 0.032 0.041 0.060 0.077 0.106 0.127 0.067
Rift Valley 0.016 0.016 0.017 0.019 0.022 0.028 0.035 0.022
Western 0.025 0.026 0.031 0.042 0.052 0.072 0.090 0.048

The level of under-five child mortality can be reflected by the proportion of dead children born to
women by age. Table 3.5 indicates differentials in proportions of children dead between and
within regions and counties. There is a substantive reduction in proportion of children dead
across the counties and regions. Averagely, Migori, Kisumu and Siaya Counties in the Nyanza
region had the biggest change compared to the other counties. Nyeri, Kirinyanga and Embu
Counties reported the least change in the proportion of children dead.
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The values for North Eastern region show that there were exceptionally low estimates of
proportion dead among women across all age groups. This is evident among the three counties
within the region. Given cultural practices of early marriage in some of these counties, this is not
plausible. There is therefore suspicion that there was under-reporting of dead children in these

counties.
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Table 3.5: Regional Differentials in proportions of children dead by age of mother, region and county, 2009 &
2019

. 2009
Rcef::l;/ Age Group of Mother Average
15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49

Kenya 0.047 0.052 0.054 0.063 0.07 0.086 0.102 0.068
Coast 0.046 0.05 0.057 0.072 0.082 0.102 0.123 0.076
Mombasa 0.047 0.049 0.052 0.06 0.064 0.076 0.088 0.062
Kwale 0.048 0.057 0.071 0.087 0.099 0.124 0.149 0.091
Kilifi 0.038 0.045 0.054 0.072 0.085 0.109 0.134 0.077
Tana River 0.059 0.063 0.066 0.084 0.098 0.122 0.144 0.091
Lamu 0.05 0.059 0.057 0.068 0.079 0.1 0.111 0.075
Taita Taveta 0.034 0.038 0.041 0.051 0.059 0.067 0.087 0.054
North Eastern 0.054 0.041 0.033 0.039 0.039 0.052 0.057 0.045
Garissa 0.043 0.045 0.044 0.056 0.06 0.077 0.084 0.058
Wajir 0.051 0.044 0.035 0.039 0.038 0.053 0.057 0.045
Mandera 0.067 0.035 0.025 0.028 0.029 0.038 0.045 0.038
Eastern 0.03 0.031 0.033 0.042 0.051 0.061 0.074 0.046
Marsabit 0.039 0.033 0.031 0.04 0.048 0.063 0.072 0.047
Isiolo 0.041 0.041 0.043 0.054 0.066 0.091 0.106 0.063
Meru 0.021 0.018 0.018 0.023 0.028 0.034 0.042 0.026
Tharaka-Nithi 0.023 0.031 0.036 0.045 0.059 0.067 0.08 0.049
Embu 0.047 0.03 0.03 0.034 0.042 0.046 0.056 0.041
Kitui 0.037 0.041 0.08 0.069 0.082 0.097 0.119 0.071
Machakos 0.03 0.033 0.032 0.038 0.044 0.054 0.069 0.043
Makueni 0.027 0.035 0.036 0.042 0.051 0.062 0.074 0.047
Central 0.033 0.049 0.037 0.036 0.035 0.039 0.048 0.04
Nyandarua 0.032 0.037 0.035 0.032 0.032 0.037 0.045 0.036
Nyeri 0.032 0.032 0.03 0.03 0.028 0.031 0.036 0.031
Kirinyaga 0.053 0.041 0.035 0.036 0.036 0.037 0.05 0.041
Murang’a 0.026 0.051 0.039 0.04 0.038 0.043 0.053 0.042
Kiambu 0.031 0.059 0.04 0.038 0.038 0.041 0.0S 0.042
Rift Valley 0.032 0.032 0.034 0.04 0.045 0.056 0.07 0.044
Turkana 0.047 0.039 0.041 0.047 0.053 0.065 0.08 0.053
West Pokot 0.04 0.044 0.08 0.062 0.074 0.092 0.121 0.069
Samburu 0.023 0.022 0.025 0.032 0.039 0.054 0.064 0.037
Trans-Nzoia 0.03 0.033 0.036 0.045 0.054 0.07 0.082 0.05
Uasin Gishu 0.036 0.038 0.039 0.046 0.053 0.066 0.082 0.051
Elgeyo marakwet 0.033 0.035 0.034 0.037 0.039 0.051 0.059 0.041
Nandi 0.032 0.028 0.026 0.028 0.035 0.047 0.059 0.036
Baringo 0.036 0.039 0.04 0.05 0.059 0.068 0.085 0.054
Laikipia 0.023 0.024 0.025 0.03 0.03 0.035 0.045 0.03
Nakuru 0.044 0.036 0.036 0.038 0.041 0.048 0.061 0.043
Narok 0.023 0.024 0.026 0.034 0.039 0.046 0.064 0.037
Kajiado 0.019 0.022 0.024 0.026 0.03 0.038 0.049 0.03
Kericho 0.038 0.033 0.037 0.044 0.052 0.064 0.08 0.08
Bomet 0.026 0.026 0.027 0.031 0.036 0.044 0.055 0.035
Western 0.056 0.063 0.076 0.098 0.112 0.135 0.156 0.099
Kakamega 0.059 0.067 0.082 0.105 0.119 0.144 0.166 0.106
Vihiga 0.046 0.054 0.068 0.085 0.101 0.125 0.146 0.089
Bungoma 0.047 0.05 0.058 0.08 0.095 0.113 0.133 0.082
Busia 0.067 0.08 0.1 0.123 0.136 0.161 0.182 0.121
Nyanza 0.068 0.088 0.108 0.131 0.144 0.175 0.193 0.129
Siaya 0.097 0.124 0.148 0.178 0.195 0.218 0.246 0.172
Kisumu 0.072 0.097 0.118 0.145 0.164 0.201 0.227 0.146
Homa Bay 0.085 0.11 0.135 0.164 0.179 0.208 0.235 0.159
Migori 0.08 0.114 0.141 0.171 0.192 0.219 0.25 0.167
Kisii 0.029 0.033 0.04 0.059 0.075 0.098 0.112 0.064
Nyamira 0.02 0.029 0.031 0.04 0.047 0.063 0.074 0.043
Nairobi 0.043 0.054 0.047 0.049 0.051 0.056 0.064 0.052
Nairobi 0.043 0.054 0.047 0.049 0.051 0.056 0.064 0.052
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Table 3.5: Regional Differentials in proportions of children dead by age of mother, region and county, 2009 &
2019 Contd’

2019
Regions/ County Age Group of Mother Average
15-19 20-24 25-29 30-34 35-39 40- 44 45-49
Kenya 0.02 0.021 0.024 0.03 0.035 0.047 0.058 0.034
Coast 0.026 0.026 0.03 0.037 0.045 0.061 0.074 0.043
Mombasa 0.027 0.028 0.032 0.037 0.045 0.0SS 0.066 0.041
Kwale 0.027 0.028 0.031 0.041 0.051 0.072 0.085 0.048
Kilifi 0.021 0.023 0.025 0.035 0.044 0.061 0.076 0.041
Tana River 0.038 0.032 0.034 0.04 0.045 0.062 0.078 0.047
Lamu 0.029 0.027 0.033 0.04 0.049 0.06 0.073 0.044
Taita Taveta 0.025 0.025 0.029 0.033 0.038 0.044 0.055 0.036
North Eastern 0.009 0.008 0.008 0.009 0.009 0.013 0.016 0.01
Garissa 0.008 0.009 0.009 0.01 0.011 0.016 0.02 0.012
Wajir 0.007 0.007 0.007 0.007 0.008 0.01 0.012 0.008
Mandera 0.01 0.007 0.008 0.009 0.009 0.013 0.016 0.01
Eastern 0.016 0.016 0.016 0.019 0.022 0.029 0.039 0.022
Marsabit 0.007 0.008 0.007 0.008 0.008 0.014 0.015 0.01
Isiolo 0.011 0.012 0.013 0.015 0.015 0.022 0.032 0.017
Meru 0.01 0.01 0.01 0.012 0.014 0.019 0.027 0.014
Tharaka-Nithi 0.021 0.018 0.02 0.022 0.026 0.034 0.047 0.027
Embu 0.029 0.025 0.023 0.025 0.028 0.035 0.043 0.03
Kitui 0.022 0.022 0.022 0.028 0.032 0.045 0.061 0.033
Machakos 0.022 0.018 0.018 0.019 0.021 0.027 0.033 0.023
Makueni 0.017 0.018 0.019 0.021 0.025 0.03 0.04 0.024
Central 0.026 0.024 0.023 0.024 0.025 0.029 0.033 0.026
Nyandarua 0.024 0.025 0.025 0.024 0.024 0.027 0.03 0.026
Nyeri 0.03 0.02 0.018 0.018 0.019 0.023 0.026 0.022
Kirinyaga 0.029 0.024 0.023 0.025 0.027 0.031 0.039 0.028
Murang’a 0.024 0.022 0.021 0.023 0.024 0.029 0.035 0.025
Kiambu 0.025 0.025 0.024 0.025 0.026 0.032 0.035 0.027
Rift Valley 0.016 0.016 0.017 0.019 0.022 0.028 0.035 0.022
Turkana 0.013 0.013 0.013 0.016 0.019 0.028 0.036 0.02
West Pokot 0.019 0.019 0.022 0.025 0.029 0.04 0.05 0.029
Samburu 0.013 0.008 0.01 0.012 0.014 0.019 0.02 0.014
Trans-Nzoia 0.021 0.022 0.021 0.024 0.029 0.038 0.048 0.029
Uasin Gishu 0.016 0.016 0.016 0.018 0.02 0.025 0.032 0.02
Elgeyo marakwet 0.012 0.01 0.01 0.013 0.014 0.017 0.021 0.014
Nandi 0.014 0.016 0.017 0.021 0.025 0.032 0.041 0.024
Baringo 0.016 0.013 0.014 0.017 0.018 0.024 0.033 0.019
Laikipia 0.012 0.016 0.014 0.015 0.018 0.02 0.026 0.017
Nakuru 0.025 0.024 0.023 0.026 0.028 0.033 0.037 0.028
Narok 0.013 0.012 0.013 0.015 0.017 0.022 0.03 0.017
Kajiado 0.013 0.015 0.015 0.016 0.019 0.021 0.027 0.018
Kericho 0.016 0.018 0.018 0.02 0.022 0.028 0.036 0.022
Bomet 0.016 0.014 0.016 0.017 0.019 0.022 0.028 0.019
Western 0.025 0.026 0.031 0.042 0.052 0.072 0.09 0.048
Kakamega 0.03 0.028 0.035 0.047 0.058 0.078 0.098 0.053
Vihiga 0.028 0.03 0.033 0.042 0.052 0.071 0.087 0.049
Bungoma 0.02 0.019 0.023 0.03 0.037 0.053 0.069 0.036
Busia 0.027 0.032 0.037 0.053 0.067 0.092 0.111 0.06
Nyanza 0.025 0.032 0.041 0.06 0.077 0.106 0.127 0.067
Siaya 0.034 0.042 0.055 0.082 0.106 0.143 0.17 0.09
Kisumu 0.027 0.033 0.042 0.066 0.083 0.117 0.144 0.073
Homa Bay 0.026 0.038 0.051 0.077 0.095 0.132 0.162 0.083
Migori 0.028 0.036 0.051 0.074 0.095 0.128 0.157 0.081
Kisii 0.017 0.018 0.021 0.029 0.035 0.051 0.073 0.035
Nyamira 0.015 0.012 0.016 0.02 0.024 0.034 0.043 0.024
Nairobi 0.026 0.024 0.025 0.028 0.032 0.039 0.048 0.032
Nairobi 0.026 0.024 0.025 0.028 0.032 0.039 0.048 0.032
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3.6. Estimates of Childhood Mortality: Indirect Methods

Indirect methods aid in evaluating data and computing demographic indicators. The Brass
technique uses data on children ever born and children dead or surviving reported by women to
derive estimates of childhood mortality (infant and under-5). Application of this technique to the
2019 census data gave estimates of Infant Mortality Rate(IMR) and Under S Mortality
Rates(USMR) that were not plausible. For instance, at the subnational level, estimates of
childhood mortality using this approach gave implausible results especially for counties like Wajir
with IMR of 8.3 and USMR of 12.1 and Mandera with IMR of 7.5 and USMR of 10.8 per 1000
live births respectively.

The implausible results may be as a result of some known factors experienced in censuses. The
indirect estimates tend to smooth out rapid change in mortality, and therefore underestimate the
rapid change in mortality. This may be attributed to incomplete enumeration of the actual
population of women aged between 15 and 49 years’ old, errors resulting from deaths not reported
or migration of mother, recall lapse that results in non-reporting of a live birth (Som, 1970; Pullum
and Stokes, 1997); errors resulting from a mother dying before the time of the census among
others.

3.7. Estimation of Childhood Mortality

The input for under five mortality data was obtained from the published information from
Godwin Jessica, Jon Wakefield, and Sam Clark Estimation of Under-Five Mortality in Kenya at
the Sub-National Level. A series of Kenya DHS from 1989 — 2014 were used to obtain small area
estimates of under-five mortality at county level*. The under-five mortality was regressed on
factors associated with child mortality for consistency — education, fertility, poverty. Best fitting
model - regression of under-five mortality with education and fertility, the fitted model was check
for deviations between the observed and predicted under five mortality. Where the residuals were
varying, the under-five mortality for the county was replaced with fitted value — this was done only
for five counties. The best predicting model is shown in Table 3.6.

*See also Li Z, Hsiao Y, Godwin J, Martin BD, Wakefield J, Clark SJ, et al. (2019) Changes in the spatial distribution of the under-five
mortality rate: Small-area analysis of 122 DHS surveys in 262 subregions of 35 countries in Africa. PLoS ONE 14(1): e0210645.
https://doi.org/10.1371/journal. pone.0210645
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Table 3.6: Under-Five Mortality Predicting Model

Parameter Estimates
95% Wald
Confidence Hypothesis Test
Std. Interval
Parameter B
Error Wald
Lower | Upper | Chi- df | Sig.
Square
(Intercept) -41.268 | 42.6765 | -124.91 | 42.376 0.935 | 1| 0.334
TFR 42273 | 14.7445 13.374 | 71.171 822 | 1| 0.004
EDUCATION (Percentage of women 15-49
. ) -0.245 | 0.3041 -0.841 0.351 065 1| 042
with sec+ level of education)
TFR * TFR -4.279 | 1.3874 -6.998 -1.559 9.511 | 1 | 0.002
(Scale) 185.188" | 37.0376 | 125.133 | 274.065

Dependent Variable: USM

Model: (Intercept), TFR, EDUCATION, TFR * TFR
a. Maximum likelihood estimate.

b. The method used was the generalized linear model

Omnibus Test comparing the fitted model with intercept only
Likelihood Ratio Chi-Square df Sig.
13.713 3 0.003

Further consistency checks done to evaluate the plausibility of estimated age/sex patterns of
mortality included:

a) the infant fraction (defined as the ratio of the probability of death between ages 0 and 1 to
the probability of death between ages 0 and S, that is 1q0 /5qo)

b) the adult-child mortality quotient (defined as the ratio of the probability of death between
ages 15 and 60 to the probability of death between ages 0 and S, that is 45q5 / sqo).

The final under-five mortality was then used together with 45q:5s to generate lifetables for each
county by sex. For national, rural and urban place of residence, the input data was the reported
under-five mortality.

The rationale used was that, 45q;5 obtained from the use of parental survival (orphanhood data)
pertains to about S years prior to the time of enumeration, which is closer to USM estimates
generated from DHS 2014 and not the reported deaths in the household 12 months before the
census date. The infant mortality rates used in this report were from the life tables thus generated.

Table 3.7 presents infant and under five mortality rates per 1,000 live births. The estimates show
that at national level infant mortality is 36 deaths per 1,000 live births while under-five mortality
is 52 deaths per 1,000 live births. Migori, Homabay, Tana River and Vihiga counties recorded the
highest infant and under five mortality rates. Migori recorded 97.2 infant deaths and 107.2 under-
five deaths per 1,000 live births which was the highest in the country. The lowest infant and under
five mortality rates were recorded in Laikipia, Tharaka-Nithi, Kiambu and Kirinyaga counties.
Laikipia county had the lowest levels recording 17.3 infant deaths and 27.9 under-five deaths per
1,000 live births which.

Figure 3.3 and 3.4 display infant and under five mortality differentials by county.
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Table 3.7: Infant and Under Five Mortality Rates by Residence and County, 2019

IMR (Per USMR (Per IMR (Per USMR (Per
RESIDENCE/COUNTY 1,000Live | 1,000Live | COUNTY 1,000 Live | 1,000 Live
Births) Births) Births) Births)

Kenya 36 52 Turkana 40 64
Rural 36 52 West Pokot 38 59
Urban 36 50 Samburu 24 39
Mombasa 31 49 Trans Nzoia 32 S1
Kwale 36 57 Uasin Gishu 25 40
Kilifi 40 62 Elgeyo Marakwet 33 S1
Tana River 48 73 Nandi 26 43
Lamu 38 60 Baringo 26 42
Taita Taveta 26 42 Laikipia 17 28
Garissa 42 65 Nakuru 33 53
Wajir 42 64 Narok 37 57
Mandera 41 64 Kajiado 29 46
Marsabit 26 43 Kericho 31 48
Isiolo 35 57 Bomet 33 51
Meru 33 54 Kakamega 37 60
Tharaka-Nithi 19 30 Vihiga 45 73
Embu 26 42 Bungoma 31 49
Kitui 25 40 Busia 41 66
Machakos 29 44 Siaya 42 67
Makueni 31 48 Kisumu 39 63
Nyandarua 30 47 Homa Bay S8 92
Nyeri 28 42 Migori 67 107
Kirinyaga 24 39 Kisii 26 42
Murang'a 31 47 Nyamira 27 44
Kiambu 19 31 Nairobi 36 58
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Figure 3.3: Differentials in Infant Mortality by County, 2019
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3.8. Life Expectancy at Birth, 2019

The expectation of life at birth, like infant mortality, is an indicator of well-being as a result of
improvements in health status and general standards of living. It varies between males and females

with that of females being slightly higher than that of males.

Table 3.6 presents the expectation of life at birth denoted by ey and it represent mortality at
adulthood and old age. The estimates from the 2019 census gives the life expectancy at birth as
60.0 for males and 66.3 for females at national level; 60.3 for males and 66.2 for females in rural
Kenya and 63.0 for males and 68.6 for females in urban Kenya. In general, females live longer than
males. However, in Isiolo county, the results indicate that males within the county live longer than
the females. Compared to 2009 census, all the counties recorded higher life expectancies and were
above 50 years for both sexes. The lowest life expectancies at birth for males was in Homabay and
Migori counties with 50.5 years while for females was in Tana River, Kilifi and Isiolo with 58.6,
59.2 and 59.6 years, respectively. Females in Nyeri, Kiambu and Laikipia, Uasin Gishu and
Mombasa counties had the highest life expectancies of 75.8, 72.8, and 71.9 years respectively.

Table 3.8: Life Expectancy at Birth, 2019

COUNTY/ | LIFE LIFE Ratio COUNTY LIFE LIFE Ratio
RESIDEN EXPECTAN | EXPECTAN | Male EXPECTAN | EXPECTAN | Male
CE CY (Male)- | CY to CY (Male)- | CY to
(Years) (Female)- Fema (Years) (Female)- Fema
(Years) le (Years) le
Kenya 60.6 66.5 90.6 | Turkana 56.0 60.1 93.2
Rural 60.3 66.2 91.1 | West Pokot 57.6 61.1 94.3
Urban 63.0 68.6 91.8 | Samburu 58.5 67.4 86.8
Mombasa 65.7 71.1 92.4 | Trans Nzoia 64.4 67.9 94.8
Kwale 58.2 60.7 95.9 | Uasin Gishu 63.6 71.7 88.7
Elgeyo
Kilifi 57.8 59.2 976 Mfraykwet 57.9 62.5 92.6
Tana River 56.2 58.6 95.9 | Nandi 60.0 70.4 85.2
Lamu 64.1 68.9 93.1 | Baringo 65.4 68.9 94.9
ii:ta 612 692 386 Laikipia 59.2 71.9 82.3
Garissa 574 60.5 94.9 | Nakuru 583 69.1 84.3
Wajir 56.7 62.0 91.5 Narok 57.8 61.9 93.4
Mandera 57.3 60.5 94.7 | Kajiado 57.8 63.5 91.0
Marsabit 58.0 62.6 92.7 | Kericho 58.1 62.9 92.4
Isiolo 60.1 59.6 100.9 | Bomet 58.1 63.6 91.4
Meru 622 68.2 91.1 | Kakamega 63.4 66.1 95.8
;};;riaka 6 c0a 907 | Vihige 59.8 62.1 96.2
Embu 58.7 70.1 83.7 | Bungoma 65.5 68.2 96.0
Kitui 558.7 68.8 81.0 Busia 62.3 66.2 94.1
Machakos 57.9 63.9 90.6 | Siaya 53.4 61.6 86.7
Makueni 58.1 62.4 93.1 | Kisumu 54.0 63.2 85.4
Nyandarua 58.0 63.2 91.8 | Homa Bay 50.5 60.2 83.8
Nyeri 66.4 75.8 87.6 | Migori 50.5 60.6 83.3
Kirinyaga 59.9 71.1 84.3 | Kisii 56.1 66.9 83.8
Murang'a 58.1 64.6 89.9 | Nyamira 55.3 66.2 83.6
Kiambu 60.8 72.8 83.5 | Nairobi 62.6 65.2 96.0
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Chapter 4: Adult Mortality

4.1. Introduction

The launch of the 17 Sustainable Development Goals (SDGs) in 2016 introduced a new era for
the global health and development community. The new goals, which apply to all countries and
run to 2030, include one health goal, SDG 3 — to “ensure healthy lives and promote wellbeing for
all at all ages”. Adult mortality is an important development and public health issue. In the last
decade the disease burden from non-communicable diseases among adults - the most
economically productive age span has been rapidly increasing in developing countries due to
ageing and health transitions. The level of adult mortality is also an important indicator for the
comprehensive assessment of the mortality pattern in a population. Thus comprehensive and
reliable information on adult mortality is required to improve policies implementation,
monitoring and evaluation of national programmes of a country.

Adult mortality can be estimated using either questions on household deaths in the recent past,
usually last 12 months or questions on the survival status of parents of respondents. However, as
reported in chapter two, on household deaths in the last 12 months prior to the census, it was
noted that household deaths were under reported. This chapter therefore presents levels and
differentials in adult mortality using parental survival often referred to as the orphanhood method.

4.2. Orphanhood Method

The orphanhood method which was first proposed by Brass and Hill (1973) is one of the
techniques used for indirect estimation of adult mortality in developing countries. In Kenya, the
method has been used since 1989 census. The method is based on reported proportions of
respondents whose mothers and fathers are still alive based on the fact that the respondent’s
mother or father must have been alive at the time of birth of the respondent. The orphanhood
method offers an important opportunity to estimate adult mortality because questions about
parental survival are well understood by respondents and are answered accurately (Timaus
1991a). The method does not require detailed information on the ages and dates at which people
died. The orphanhood method can be used in much smaller samples unlike questions about
household deaths which require unusually large surveys can capture information on household
deaths in a year to yield reliable mortality estimates. The method is also based on reliable
information that is simple to collect from two questions on the survivorship of the respondent’s
biological mother and father. The 2019 KPHC, like the previous censuses, asked questions on the
survival status of every respondent’s biological mother and father to estimate adult mortality.

It measures the life table survivorship using weighting factors whose values depend on the mean
age of childbearing (United Nations, 1983) by relating the proportion of respondents with living
mothers or fathers in two adjacent age groups. The duration over which they have been exposed
to the risk of dying approximates the age of the respondents. Using the mean age at which the
mothers gave birth to control for variations in duration of exposure to the risk of dying by age, it is
possible to estimate the life table survivorship probability from age 25 to age 25 plus the number
of years (n) (i.e 25+n) based on the age group of the respondents (i.e Ls. /1 55) from the
proportion of respondents in each age group whose mother is alive. Similarly, by adjusting for the
mean age at which fathers have children, one can predict life table survivorship probabilities of
adult males from the proportions of respondents with living fathers. Since males tend to be older
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than their female counterparts at the time of birth of their children, their survivorship is measured
between a base age of 35 and 35+n, where n is again linked to the age of the respondents. If
mortality has changed over time, the estimated survivorship probabilities reflect the mortality
rates that prevailed at a range of ages and dates.

The input data required for the orphanhood method include number of respondents with
mother/father alive classified by a S-year age group and by sex, number of respondents who stated
that they don’t know whether their mother or father was alive by 5-year age group by sex, and total
number of respondents classified by S-year age group by sex. The proportion of respondents who
stated that they don’t know whether their mother or father was alive should be excluded from the
analysis.

Since respondents’ mothers must have been alive when the respondents were born, their risk of
dying is equal to the duration over which the respondents have been exposed which is their age.
Hence, the survivorship of mothers is computed by considering the mean age at which the
mothers gave birth in the concerned population to predict life table survivorship probabilities
from age 25 to 25+n based on the age group of the respondents using the following equation
(United Nations 1983):

Lsin/Ls=W (n) (Sn-5) + (1-W (n) S (n)

where S(n) is the proportion of respondents aged from n to n + 4 who declared that their mothers
were alive at the time of the interview; and W(n) is the weighting factor. The weighting factors
(W(n)) are obtained by linear interpolation after locating the computed mean age for the mother
from the tables of weighting factors for conversion of proportions of respondents with mother
alive into survivorship probabilities (United Nations, 1983).

Similarly, the survivorship of fathers is computed by adjusting the mean age at which fathers have
children from age 25 to 35 because men are usually older than women at the birth of their children
(United Nations 1983). So their survivorship is measured between a base age of 35 and age 35+n
in the equation,

Lisin/Lis=W (n) (Sn=5) + (1-W (n) S (n),
where n is linked to the age group of the respondents.
Input data for

a) Maternal

i.  Proportion of respondents whose mother was alive by five-year age groups
excluding those who did not know or did not declare their mother’s survival status.

ii. ~ The number of births in the last 12 months by five-year age groups.
iii. ~ The mean age at childbearing of females denoted as M.

b) Paternal
i.  Proportion of respondents whose father was alive by five-year age groups excluding
those who did not know or did not declare their father’s survival status.
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ii.  The mean age of childbearing for males is estimated by adding an index of the
difference between the ages of males and females who are having children to the mean
age of childbearing of women. This is denoted as M™ = M +d.

These conditional survivorship ratios are converted to estimates of the level of mortality for males
and females separately. The orphan hood method yields the estimates that are, on average, most
consistent with the life table estimates of 45q;5 (the probability of surviving between age 15 and 60
having reached age 15). The levels of adult mortality were estimated using, the excel spread sheets
described in http://demographicestimation.iussp.org/content/indirect-estimation-

orphanhood-multiple-inquiries. The version of one census method was used at national level, rural

and urban residence and for all the counties except for Nyeri County where the version of two
censuses, i.e. 2009 and 2019, to compute parental survivorship was used.

4.2.1 Assumptions of the orphanhood method
The following assumptions are made when computing adult mortality using the orphanhood data:

i. Orphanhood status is accurately reported by respondents;

ii. The survival of a parent is assumed to be independent of the survival of their children;

iii. The age distribution of parents is assumed to be approximately stable;

iv. The age pattern of mortality for the population being studied can be approximated by
standard model life tables.

v. The probability of a parent’s survival status being reported by a single surviving child
is independent of the number of children the parent is survived by, and

vi. The survivorship statistics can be accurately located in calendar time (Timaeus et al,,
2001).

4.2.2  Limitations of the orphanhood method

Data on parents’ survival can only be collected from their children who are alive themselves.
“Survivorship bias effects” associated with the orphanhood method occur as the survival of adults
who have no living children is unrepresented in the reported proportions of parents alive (Hill and
Trussell, 1977). Furthermore, parents who have more than one surviving child are over-
represented compared to those with one surviving child. Thus, the method only produces
unbiased results if the mortality of parents is unrelated to how many of their children are alive at
the time that the data are collected. There is also a possibility of the respondents not knowing the
survivorship of their parents.

Reporting adopting parents as biological parents (whether consciously or not), tends to introduce
an upward bias of the estimated survivorship of parents. The orphanhood method can only
provide broad measures of the overall levels of adult mortality since it is unable to detect short
term trends or abnormal age patterns of mortality within adulthood (Timaus, 1991a; 2013c).

The method also yields mortality estimates that refer to dates before the census or survey was
conducted. Therefore, orphanhood method estimates of adult mortality represent averages of
mortality experienced over the period that parents of respondents were exposed to the risk of
dying. The method produces measures that refer further back in time compared to direct
measures. It assumes a broad trend of mortality over approximately 10 to 15 years preceding the
survey or census.
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4.3.  Adult Mortality

The estimated results are presented in Table 4.1 for males and Table 4.2 for females. Two
indicators are used namely probability of dying between age 15 and 45 having reached age 15
(45q15) and probability of dying between age 60 and 80 having reached age 60 (20960). The
indicator 45q1S5 measures premature adult mortality. Premature adult mortalty is an important
indicator because the death of an individual in early and middle adulthood is an untimely event
whose tragic effects are experienced by the parents, siblings, partners, children1-3 and friends of
the deceased individual. The indicator 20960 measure old age mortality.

For every 1, 000 males reaching age 15, about 341 do not reach their 60th birthday. Similarly, for
every 1000 females reaching age 15, 212 do not reach age 60. For every 1, 000 males age 60, 739
are expected not to reach age 80 whereas females age 60, about 609 do not reach their 80t
birthday. The results are consistent with the fact that men have a higher mortality than females in

adulthood.

There are high discrepancies of adult mortality across the counties. Counties with highest adult
mortality for men are; Homa Bay, Narok, Siaya, Nyamira, and Kisumu whereas counties with
lowest adult mortality are; Mombasa, Lamu, Bungoma, Nyeri and Baringo.

Caution should be taken for the high male adult mortality in central Kenya. This may be due to the high
number of respondents from single mothers who reported their fathers to be dead and that was not so or
reported not to know whether the father is alive or not. Similarly, caution should be taken for counties
with higher female than male adult mortality which may be an indication of errors in reporting by age.
They include Isiolo, Tana River, Garissa, Wajir and Mandera.
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Table 4.1(a): Adult and Old Age Mortality for Males by Residence and County, 2019

County q(15,45) q(60,20) County q(15,45) q(60,20)
Kenya 340.7 739.3 Turkana 408.9 724.9
Rural 356.4 725.6 West Pokot 399.0 743.1
Urban 288.5 690.9 Samburu 398.8 720.0
Mombasa 2122 580.2 Trans-Nzoia 240.9 610.5
Kwale 400.3 743.6 Uasin Gishu 273.9 640.1
Kilifi 397.2 742.4 Elgeyo marakwet 4122 748.1
Tana River 407.3 746.5 Nandi 351.5 694.4
Lamu 213.5 581.7 Baringo 226.5 595.9
Taita Taveta 321.2 675.4 Laikipia 396.8 719.0
Garissa 393.4 741.1 Nakuru 373.9 707.1
Wajir 400.3 743.9 Narok 490.9 758.9
Mandera 396.4 742.2 Kajiado 428.2 754.2
Marsabit 396.5 718.9 Kericho 414.2 749.0
Isiolo 319.7 674.3 Bomet 400.5 743.6
Meru 277.6 643.1 Kakamega 242.6 612.1
Tharaka-Nithi 289.8 652.8 Vihiga 314.0 670.5
Embu 380.8 710.9 Bungoma 219.2 587.9
Kitui 452.6 744.2 Busia 256.7 625.2
Machakos 429.3 754.7 Siaya 462.9 748.3
Makueni 4183 750.6 Kisumu 457.9 746.3
Nyandarua 4203 751.3 Homa Bay 490.9 758.9
Nyeri 464.7 749.0 Migori 4574 746.1
Kirinyaga 364.4 701.9 Kisii 442.2 739.8
Murang’a 409.4 747.1 Nyamira 460.4 747.3
Kiambu 356.0 697.1 Nairobi 265.8 633.2
Table 4.1b: Adult and Old Age Mortality for Females by Residence and County, 2019
County q(15,45) q(60,20) County q(15,45) q(60,20)
Kenya 211.7 608.5 Turkana 329.6 676.3
Rural 223.1 5$81.3 West Pokot 346.5 638.9
Urban 178.3 548.2 Samburu 208.7 571.0
Mombasa 138.8 470.1 Trans-Nzoia 185.3 541.8
Kwale 352.5 642.3 Uasin Gishu 140.4 473.0
Kili? 373.4 653.1 Elgeyo marakwet 3247 627.2
Tana River 377.5 579.6 Nandi 155.3 498.1
Lamu 171.2 522.4 Baringo 188.0 5454
Taita Taveta 179.3 533.8 Laikipia 151.7 492.3
Garissa 347.5 642.9 Nakuru 163.2 510.4
Wajir 330.7 631.0 Narok 334.6 632.5
Mandera 352.6 643.4 Kajiado 309.6 617.9
Marsabit 3112 663.9 Kericho 318.6 623.3
Isiolo 356.5 692.9 Bomet 306.7 616.7
Meru 180.7 535.7 Kakamega 209.1 571.5
Tharaka-Nithi 175.3 528.3 Vihiga 254.6 618.3
Embu 162.1 508.8 Bungoma 184.8 541.3
Kitui 190.0 548.1 Busia 198.5 558.7
Machakos 301.7 613.6 Siaya 292.5 650.1
Makueni 326.6 628.1 Kisumu 262.8 625.7
Nyandarua 313.7 620.5 Homa Bay 283.9 643.4
Nyeri 77.0 496.6 Migori 256.5 620.1
Kirinyaga 146.2 483.0 Kisii 221.2 585.1
Murang’a 288.7 605.8 Nyamira 229.9 594.4
Kiambu 131.7 457.1 Nairobi 229.9 594.4
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Figure 4.1: Levels of Adult Mortality Rate by Sex, 1999 - 2019

The estimates of adult mortality for the period 1999-2019 are compared in figure 4.1. This reveals
rising levels of male adult mortality in 2019 after experiencing a decline in 2009. On the contrary,
female adult mortality was high in 2009 but declined in 2019.

4.4.  Expectation oflife at age 60 and 70 years

Another indicator that summarizes adult mortality levels is expectation of life at age 60 and 70.
Expectation of life at these ages is the average number of years that a person who has attained age
60/70 is expected to live, assuming that age-specific mortality levels remain constant.

The number of survivors and the length of survival at old ages has increased due to improved living
conditions. The formal age for retirement and access to social protection funds for the elderly in
Kenya is 60 and 70 years respectively. Therefore, increase in expectation of life has implications
on Government expenditure on pensioners, health care services and social protection funds for
the elderly.

Nationally, females have a higher expectation of life after attaining age 60 and 70 years.
Expectation of life at age 60 is 14.2 years for males and 17.2 years for females. The average number
of years a male and a female is expected to live after attaining 70 years is 9.3 and 10.8 years
respectively. The gap in expectation of life at age 60 is narrow when compared to that at birth.

The difference in survivorship after attaining age 60 for males and females living in rural and urban
areas is about one year. However, after attaining age 70, the gap widens by almost five years for
males and six years for females in favour of those residing in rural areas.

As shown in Table 4.2, expectation of life at age 60 for males was highest in Mombasa, Lamu,
Bungoma, Baringo Kakamega and Trans Nzoia counties and lowest in Machakos, Homa Bay,
Kajiado, Makueni and Nyandarua. For females, Nyeri, Kiambu, Mombasa, Uasin Gishu,
Kirinyaga, Nandi and Laikipia counties have the highest expectation of life at age 60; while Isiolo,

42


https://www.ncbi.nlm.nih.gov/books/NBK2297/figure/A210/?report=objectonly

Turkana, Kilifi and Tana River have the lowest. The difference between the county with the
highest and lowest life expectancy at age 60 among males and females is 4.0 and 6.8 years
respectively. Across the counties, males are expected to live for 9 to 10 years while females are
expected to live for 11 to 12 years after attaining age 70.

Table 4.2: Life Expectancy at Ages 60 and 70 by Sex, Residence and County, 2019

e60 e70 e60 e70

County Male | Female | Male | Female County Male | Female | Male | Female
Kenya 14.2 17.2 9.3 10.8 | Turkana 14.5 18.7 9.3 9.9
Rural 14.5 17.7 9.3 11.2 West Pokot 14.1 16.3 9.0 10.6
Urban 158.3 18.4 9.7 11.6 Samburu 14.7 18.0 9.4 11.1
Mombasa 17.7 20.0 11.0 12.4 Trans-Nzoia 17.1 18.6 10.6 11.5
Kwale 14.0 16.2 9.0 10.6 Uasin Gishu 16.5 19.9 10.3 12.3
Kilif 14.1 15.9 9.0 10.4 | Elgeyo marakwet | 13.9 16.5 9.0 10.8
Tana River 14.0 15.9 8.9 10.4 Nandi 158.3 19.4 9.6 12.0
Lamu 17.7 18.9 10.9 11.7 Baringo 17.4 18.5 10.8 114
Taita Taveta 15.7 18.7 9.9 11.6 Laikipia 14.7 19.5 9.3 12.1
Garissa 14.1 16.2 9.0 10.6 Nakuru 15.0 19.2 9.5 11.9
Wajir 14.1 16.4 9.0 10.7 Narok 14.1 16.4 9.0 10.7
Mandera 14.1 16.2 9.0 10.6 Kajiado 13.7 16.7 8.9 10.9
Marsabit 14.7 16.0 9.4 10.0 Kericho 13.9 16.6 9.0 10.9
Isiolo 15.7 15.4 9.9 9.7 Bomet 14.0 16.8 9.0 11.0
Meru 16.4 18.7 10.2 11.5 Kakamega 17.1 18.0 10.6 11.1
Tharaka-Nithi | 16.2 18.8 10.1 11.6 Vihiga 15.8 17.0 9.9 10.6
Embu 14.9 19.2 9.5 11.9 Bungoma 17.6 18.6 10.9 11.5
Kitui 14.1 18.4 9.1 11.4 Busia 16.8 18.2 10.4 11.3
Machakos 13.7 16.8 8.9 11.0 | Siaya 13.9 16.3 9.0 10.2
Makueni 13.8 16.5 9.0 10.8 Kisumu 14.0 16.8 9.1 10.5
Nyandarua 13.8 16.6 9.0 10.9 | Homa Bay 13.7 16.5 8.9 10.3
Nyeri 16.3 22.2 10.3 14.0 Migori 14.0 17.0 9.1 10.5
Kirinyaga 15.1 19.7 9.6 12.2 Kisii 14.2 17.7 9.1 10.9
Murang’a 139 17.0 9.0 11.0 | Nyamira 14.0 17.5 9.0 10.8
Kiambu 15.2 20.2 9.6 12.5 Nairobi 16.6 17.5 10.3 10.8

Table 4.3 shows the population that is above 60 and 70 years and above. The information will help
the Government with the number of persons who are eligible to benefit from the pension and
social protection for the elderly to shield them from poverty, economic hardship and social
exclusion. Nationally, a total of 2,740,040 persons aged above 60 is expected to live for about 14.2
and 17.2 years for male and female, respectively. Similarly, a total population of 1,212,151 that is
aged 70 years is expected to live for about 9.3 and 10.8 years for man and women, respectively. A
significant proportion of the population aged above 60 years (83.6 per cent) and above 70 years
(86.6 per cent) live in rural areas.
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Table 4.3: Population above 60 and 70 years

Population 60+ Population 70+ Population 60+ Population 70+
County County
Total Male | Female Total Male | Female Total Male | Female Total Male | Female

Kenya 2,740,040 53 6.2 1,212,151 22 29 | Turkana 35,011 32 43 15,117 1.4 1.9
Rural 2,289,405 63 77 1,049,212 27 37 | West Pokot 26,100 37 47 11,108 15 2.0
Urban 450,635 3.0 3.0 162,939 1.0 1.2 Samburu 13,895 4.1 49 6,484 1.9 2.3
Mombasa 38,916 32 32 12,647 0.9 1.2 Trans Nzoia 52,250 5.0 5.5 21,687 2.0 2.4
Kwale 49,989 5.4 6.1 20,177 2.1 2.5 Uasin Gishu 51,573 4.2 4.6 21,955 1.7 2.1
Kilifi 85,457 5.1 6.6 34,543 2.0 27 | Elgeyo-Marakwet 27,298 5.6 6.4 12,585 24 32
Tana River 15,400 48 5.0 6,185 1.9 20 | Nandi 51,996 5.6 6.1 23,313 24 2.8
Lamu 8,680 5.8 6.2 3,507 2.3 2.6 Baringo 36,976 5.2 5.9 16,848 2.2 2.8
Taita-Taveta 28,803 7.7 9.3 12,502 3.0 4.3 Laikipia 35,799 6.4 7.4 16,670 2.9 3.5
Garissa 23,798 3.0 2.6 9,583 1.2 1.1 Nakuru 107,340 4.7 5.2 46,953 1.9 2.4
Wajir 19,671 3.0 2.0 7,886 1.1 0.9 Narok 42,425 3.5 3.8 18,411 1.5 1.7
Mandera 20,455 2.8 2.0 8,822 12 09 | Kajiado 37,658 3.3 34 15,012 12 L5
Marsabit 20,487 44 45 9,873 2.1 22 | Kericho 48,807 52 5.6 21,116 2.1 26
Isiolo 12,511 47 46 5,500 1.9 22 | Bomet 45,940 48 57 21,149 2.0 2.8
Meru 122,623 7.2 8.7 57,267 3.1 4.3 Kakamega 128,210 6.3 7.3 54,199 2.6 3.2
Tharaka-Nithi 39,016 91 | 107 18,718 4.0 5.5 | Vihiga 62,277 98 | 113 29,192 44 54
Embu 53,940 7.8 9.9 25,415 3.3 S.1 Bungoma 90,886 5.0 5.9 38,402 2.0 2.6
Kitui 96,759 7.6 94 49,134 3.6 5.0 Busia 56,431 5.6 7.0 25,105 2.4 3.2
Machakos 116,238 7.3 9.1 51,435 2.9 4.3 Siaya 83,174 6.8 9.8 39,085 3.1 4.7
Makueni 93,504 8.3 10.6 43,687 3.6 52 Kisumu 66,268 5.1 6.4 28,013 2.1 2.8
Nyandarua 49,968 7.1 8.5 24,598 32 4.5 Homabay 71,166 54 7.1 32,025 2.3 3.3
Nyeri 81,959 9.7 119 42,273 4.6 6.5 Migori 53,210 4.1 5.3 23,152 1.7 2.4
Kirinyaga 55,541 8.1 10.1 26,244 3.3 52 Kisii 88,126 6.5 7.4 35,892 2.5 3.1
Murang'a 120,050 10.1 12.6 61,403 4.7 6.9 Nyamira 46,371 7.4 7.9 19,492 3.0 3.4
Kiambu 125,002 4.8 5.5 56,052 1.9 2.7 Nairobi City 102,086 2.5 2.2 31,735 0.7 0.8
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Chapter S: Life Tables

§.1. Introduction

A life table provides a summary measure of the lifetime mortality experience of a population from
the birth of a cohort till its end. It gives a snapshot of mortality indicators from childhood to
adulthood. These measures include infant and under five mortality, probility of dying between
ages 15 and 60 (or between any given ages) and life expencies at birth, age 15, age 60, age 80 etc.

Based on observations made on the data quality and level of completeness in deaths reporting in
chapter 2 and the implausible mortality estimates obtained from both direct and indirect methods,
it became necessary to use an alternative method to estimate mortality indicators from the 2019
census data. However, to produce the life table requires input from both child mortality and adult
mortality. Even though indirect methods gave implausible results especially for childhood
mortality, indirect methods used to estimate adult mortality were found to be reasonable. We thus,
used these estimates together with childhood mortality estimates (USMR) from other sources to
generate life tables.

5.2. Methodology

There are four methods for fitting model life tables to a pair of estimates of childhood mortality
(590) and adult mortality (45q5) for males and females in both cases respectively. The methods are
the splicing method, the Brass-logit method, the modified logit and the Log-quadratic method.
The modified logit method was employed in this analysis at national, and for some 19 counties,
while the splicing technique was applied for rural, urban and the remaining 28 county levels.

After assessing the models that best fits the mortality pattern for Kenya, the Princeton North
model from the Coale-Demeny Life Tables was found to be the most suitable for most counties
and the UN for afew of the counties. Inputs for generating life tables were obtained by using both
the splicing and modified logit methods. These provided age-specific mortality rates that were ran
on the mortpak package from which summary measures of mortality were derived. This was
occasioned by one, poor data quality and underreporting of deaths assessed from the deaths data
on recent deaths and secondly, by the unplausible results so obtained. The final results were
extracted from the life tables constructed at national, rural/urban and county levels.

Table 5.1 shows a summary by sex, of mortality indicators generated from the 2019 census data
using the four methods, at national level

Table 5.1: Mortality Summary Indicators

Summary indicators

Males Females

. Brass | Modified | Log- . Brass | Modified | Log-
Splicing . ) . Splicing . ) .
logit | logit quadratic logit | logit quadratic

€ 61 63.2 61.3 60.6 67.6 69.1 68.3 67.5
190 0.0351 0.032 | 0.0355 0.0388 0.0264 0.0244 | 0.0269 0.0318
1(15) 0.945 0.9427 | 0.9429 0.9408 0.9536 0.9523 | 0.9512 0.9496
20960 0.7416 0.7922 | 0.7198 0.7467 0.6005 0.6106 | 0.5583 0.5834
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For males, life expectancy at birth (eo) ranges from 60.6 years and 63.2 years, while for females it
lies between 67.5 and 69.1 years. These figures were comparable with those in the WHO Kenya
Life Table Report, for 2016 and 2017. Similar comparisons were made for infant mortality (IMR),
showing reasonable agreement.

In this report, both the splicing and modified logit methods were adopted to generate central
death rate values (,M) used as part of inputs for generating life tables for males and females.

5.2.1 The Splicing method

The Splicing method is the simplest of the four methods. It fits a single life table to the estimates
of child and adult mortality provided as inputs using an appropriately-selected standard life table.
The method combines two different 1-parameter model life tables, one for children that exactly
fits the observed measure of under-five mortality (sqo) and one for adults that exactly fits the
observed index of conditional survivorship in adulthood (e.g., 45q15 O 35q15).

The model life tables for adults and children are spliced together at a boundary age of 15 years.
This age is close to the age at which mortality reaches its minimum in most life tables. Thus, each
of the two models represents one arm of the age-specific mortality schedule. Moreover, exact age
15 is conventionally taken to represent the dividing point between child and adult mortality

From these Life Tables, mortality indicators: - IMR, eo, 45q1s,20q60 Were extracted as presented in
chapters 3 and 4. Further details of the Life Tables produced for Kenya, rural, urban and the 47
counties are presented in Appendix the appendices of this report. The estimates are then
presented at national, rural, urban and County levels.

5.2.2 Mortality Indicators from Other Sources

A comparison of mortality indicators IMR, USMR, e;and ,0qe at national level estimated from

other external sources and internal surveys is presented in the recent past is presented in Table
S5.2.

Table 5.2: Summary Mortality Indicators from other Sources

Males Females
WH | IGM Log- WH | IGM 2014
2009 0 E quadrat | 50459 o E KDHS
Cens (201 (201 Splici Brass | Modifie te Cens (201 (201 Splici Brass Modifi Log- (Both
us 7) 8) ng logit dlogit us 7) 8) ng logit | edlogit | quadratic| Sexes)
IMR 60.0 39.5 33.7 35.1 32.0 3S8.5 38.8 48.0 33.0 27.4 264 24.4 26.9 31.8 39.0
Us
MR 87.0 54.4 44.7 48.0 48.0 48.0 48.0 79.0 46.8 37.4 40.0 40.0 40.0 40.0 52.0
€ 58.0 64.6 61.0 632 61.3 60.6 61.0 69.1 67.6 69.1 68.3 67.5
CD
R

5.3.  Summary Indicators Derived from Life Tables

Table 5.3a summarizes key mortality indicators derived from the life tables for Kenya, by sex and
place of residence. These are the life expectancy at birth, probability of dying between ages 15 and
60, ages 60 and 80 and the crude deaths rates at national, rual and urban levels.
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Table 5.3a: Summary Indicators from the Life Table National, Rural and Urban by Sex

COUNTRY/ | LIFE LIFE ADULT ADULT ADULT ADULT CDR
RURAL / EXPECTANCY | EXPECTANCY | MORTALITY | MORTALITY | MORTALITY | MORTALITY | (Per
(Male)-(Years) (Female)- - MALE FEMALE | - MALE FEMALE | 1,000)

URBAN (Years) (Probability of | (Probability of | (Probability of | (Probability of

Dying between | Dying between | Dying between | Dying between

ages 1S and 60) | ages 1S and 60) | ages 60and 80) | ages 60 and 80)

per 1000 per 1000 per 1000 per 1000
Kenya 60.6 66.5 341 212 739 609 10.5
Rural 60.3 66.2 356 223 726 581 10
Urban 63 68.6 289 178 691 548 6.5

Table 5.3b shows probabilities of dying between exact ages 0 and S, 15 and 35, 15 and 50, 30 to
70; and 60 and 80 by sex for Kenya and rural-urban areas of residence, derived from the life tables.

Generally, the probabilities of dying are higher for males than females at all ages.

Table 5.3b Summary Indicators from the Life Table National, Rural and Urban by Sex

Male

q(0,5) q(15,20) | q(15,35) | q(15,45) | q(30,40) | q(60,20)
Kenya 0.0530 0.0715 0.1869 0.3407 0.5562 0.7393
Rural 0.0522 0.1130 0.2292 0.3569 0.5165 0.6976
Urban 0.0502 0.0852 0.1787 0.2887 0.4442 0.6520

Female

q(0,5) q(15,20) | q(15,35) | q(15,45) | q(30,40) | q(60,20)
Kenya 0.0493 0.0472 0.1170 0.2119 0.3767 0.6087
Rural 0.0504 0.6276 0.1381 0.2232 0.3615 0.5873
Urban 0.0484 0.0481 0.1079 0.1783 0.3018 0.5323

5.3.1 Life Expectancy (at Birth)

As shown in Table 5.3a, nationally females have a higher life expectancy than males at 67 years
compared 61 years for males. However, for both sexes, this is an improvement from the levels
observed 10 years ago, in the 2009 KPHC. The top ten counties with the highest and lowest life
expectancies at birth, for both sexes, are shown in tables 5.4a and 5.4b respectively. Nyeri County
is leading with an average life expectancy of 71 years while Homa Bay has the least with a life
expectancy of 55 years. Table 5.4c shows the male female differentials in life expectancy for Kenya,
rural-urban residence and by county.

Table 5.4a: Counties with Highest Life expectancies at birth (in years)

COUNTY Both Sexes
Nyeri 71.1
Mombasa 68.4
Uasin Gishu 67.7
Baringo 67.2
Tharaka-Nithi 67.1
Bungoma 66.9
Kiambu 66.8
Lamu 66.5
Trans Nzoia 66.2
Laikipia 65.6
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Table 5.4b: Counties with Lowest life expenctancies at birth (in years)

COUNTY Both Sexes
Homa Bay 55.4
Migori 55.6
Tana River 57.4
Siaya 57.5
Turkana 58.0
Kilifi 58.5
Kisumu 58.6
Mandera 58.9
Garissa 59.0
Wajir 59.4

Table 5.4c¢: Life Expectancy at Birth by Sex and County, 2019

COUNTY/RURAL,/ LIFE LIFE COUNTY/RURAL/ LIFE LIFE
URBAN EXPECTANCY EXPECTANCY URBAN EXPECTANCY EXPECTANCY
(Male)-(Years) (Female)- (Male)-(Years) (Female)-
(Years) (Years)

Kenya 60.6 66.5 Turkana 55.9 60
Rural 60.3 66.2 West Pokot 57.6 61.1
Urban 63 68.6 Samburu 58.5 67.4
Mombasa 65.7 71.1 Trans Nzoia 64.4 67.9
Kwale 582 60.7 Uasin Gishu 63.6 71.7
Kilifi 57.8 59.2 Elgeyo Marakwet 57.9 62.5
Tana River 56.2 58.6 Nandi 60 70.4
Lamu 64.1 68.9 Baringo 65.4 68.9
Taita Taveta 61.2 69.2 Laikipia 59.2 719
Garissa 57.4 60.5 Nakuru 58.3 69.1
Wajir 56.7 62 Narok 57.8 61.9
Mandera 57.3 60.5 Kajiado 57.8 63.5
Marsabit 57.9 62.6 Kericho 58.1 62.9
Isiolo 60.1 59.6 Bomet 58.1 63.6
Meru 62.2 68.2 Kakamega 63.4 66.1
Tharaka-Nithi 63.8 70.3 Vihiga 59.8 62.1
Embu 58.7 70.1 Bungoma 65.5 68.2
Kitui 55.7 68.8 Busia 62.3 66.2
Machakos 57.9 63.9 Siaya 534 61.6
Makueni 58.1 62.4 Kisumu 54 63.1
Nyandarua S8 63.2 Homa Bay 50.5 60.2
Nyeri 66.4 75.8 Migori 50.5 60.6
Kirinyaga 59.9 71.1 Kisii 56.1 66.9
Murang'a S8.1 64.7 Nyamira 58.3 66.2
Kiambu 60.8 72.8 Nairobi 62.6 65.2

5.3.2 Life Table for Kenya, 2019

The probabilities of dying and life expectancy at exact ages zero to 100 years by S-year age groups

for Kenya is given in table 5.5.
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Table 5.5: Life Table, Kenya, 2019

KENYA
MALE FEMALE
Age (x)
m(x,n) q(xn) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0399 0.038S5 100,000 60.6 0.0333 0.0324 100,000 66.5
0.0038 0.015 96,145 62 0.0044 0.0174 96,762 67.7
S 0.001 0.0049 94,705 58.9 0.001 0.0052 95,074 64.9
10 0.0007 0.0033 94,237 54.2 0.0006 0.0031 94,581 60.2
15 0.0025 0.0123 93,922 49.4 0.0016 0.008 94,283 55.4
20 0.0035 0.0178 92,768 44.9 0.0022 0.0109 93,532 50.8
25 0.004 0.02 91,145 40.7 0.0027 0.0132 92,508 46.4
30 0.0048 0.0237 89,321 36.5 0.0032 0.0159 91,290 41.9
35 0.0062 0.0306 87,207 323 0.0039 0.0194 89,837 37.6
40 0.0084 0.0414 84,539 28.2 0.0049 0.024 88,092 333
4S5 0.0119 0.0577 81,041 243 0.0064 0.0317 85,976 29
S0 0.0171 0.0823 76,367 20.7 0.0091 0.0447 83,250 249
SS 0.0247 0.1164 70,083 17.3 0.013S8 0.0656 79,526 20.9
60 0.0362 0.1662 61,927 14.2 0.0207 0.098S 74,308 17.2
65 0.0525 0.2323 51,634 11.5 0.0324 0.1508 66,986 13.8
70 0.0743 0.313 39,640 9.3 0.0514 0.2287 56,902 10.8
75 0.1031 0.4072 27,233 7.3 0.0811 0.337S§ 43,887 8.2
80 0.1419 0.5154 16,143 5.7 0.1257 0.474S 29,075 6.2
85 0.2027 0.6484 7,822 43 0.1911 0.6275 15,278 4.5
90 0.2853 0.7748 2,750 33 0.2753 0.7626 5,691 34
95 0.4083 0.8844 619 2.4 0.3926 0.8749 1,351 2.5
100 0.5021 72 2 0.5591 169 1.8

5.3.3 Probability of Dying between Age 15 and 60 Years (per 1,000 population)

The probability of dying between age 15 and 60(4sq;s), having reached age 15, is a measure of
premature adult mortality.

Overall, for every 1,000 males who attains age 15, about 341 do not celebrate their 60th birthday.
Similarly, for every 1,000 females who attains age 15, about 212 do not reach age 60.

There has been a decline in adult mortality nationally from 348 male and 313 female deaths per
1,000 male and females, respectively in 2009. Tables 5.6a and 5.6b show rankings of 10 counties
with the highest and lowest early adult mortality probabilities per 1,000 population, respectively.
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Table 5.6: Adult Mortality (Probability of dying between Age 15 and 60 years)

Adult Mortality Adult Mortality
COUNTY/ COUNTY/
RURAL/URBAN  (Probability of dying between Age RURAL/URBAN  (probability of dying between
15 and 60) per 1,000 population Age 1S and 60).per 1,000
population

Male Female Male Female
Kenya 0.341 0.212 Turkana 0.41 0.33
Rural 0.356 0.223 West Pokot 0.399 0.346
Urban 0.289 0.178 Samburu 0.399 0.209
Mombasa 0.212 0.139 Trans Nzoia 0.241 0.185
Kwale 0.4 0.352 Uasin Gishu 0.274 0.14
Kilifi 0.397 0.373 Elgeyo Marakwet 0.412 0.325
Tana River 0.407 0.377 Nandi 0.352 0.18S
Lamu 0.214 0.171 Baringo 0.227 0.188
Taita Taveta 0.322 0.179 Laikipia 0.397 0.152
Garissa 0.393 0.348 Nakuru 0.374 0.163
Wajir 0.4 0.331 Narok 0.395 0.335
Mandera 0.396 0.353 Kajiado 0.428 0.31
Marsabit 0.397 0.312 Kericho 0.414 0.319
Isiolo 0.32 0.357 Bomet 0.4 0.307
Meru 0.278 0.181 Kakamega 0.243 0.209
Tharaka-Nithi 0.29 0.175 Vihiga 0.314 0.255
Embu 0.381 0.162 Bungoma 0.219 0.185
Kitui 0.453 0.19 Busia 0.257 0.199
Machakos 0.429 0.302 Siaya 0.464 0.293
Makueni 0.418 0.327 Kisumu 0.459 0.263
Nyandarua 0.42 0314 Homa Bay 0.492 0.284
Nyeri 0.224 0.077 Migori 0.458 0.257
Kirinyaga 0.365 0.146 Kisii 0.443 0.221
Murang'a 0.409 0.289 Nyamira 0.461 0.23
Kiambu 0.356 0.132 Nairobi 0.266 0.23

Table 5.6a: Probability of dying between ages 15 and 60 per 1,000 population (Highest 10 Counties)

County Both Sexes (per 1,000 population)
Tana River 0.392
Homa Bay 0.388
Kilifi 0.385
Siaya 0.378
Kwale 0.376
Mandera 0.375
Makueni 0.373
West Pokot 0.373
Garissa 0.371
Turkana 0.37
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Table 5.6b: Probability of dying between ages 15 and 60 per 1,000 population (Lowest 10 Counties)

County Both Sexes (per 1,000 population)
Mombasa 0.176
Lamu 0.192
Bungoma 0.202
Uasin Gishu 0.207
Baringo 0.207
Trans Nzoia 0.213
Kakamega 0.226
Busia 0.228
Meru 0.229
Tharaka-Nithi 0.233

Note: Summary Life Tables, (males and females), for Kenya, Rural, urban and the 47 Counties are presented in Appendix 2.
5.4. Crude Death Rate (CDR)

Data from the recent deaths in the household was used to produce estimates of crude death rates
(CDR). Adjusted CDR are presented in Table 5.7 and shows that the CDR was 10.5 deaths per 1,
000 mid-year population for Kenya in 2019.

Table 5.7: Crude Death Rates by County
COUNTY COUNTY

CDR  (Per1,000) CDR  (Per 1,000)

/RURAL/URBAN /RURAL/URBAN

Kenya 10.5 Turkana 6.2
Rural 10.0 West Pokot 12.0
Urban 6.5 Samburu 11.2
Mombasa 9.7 Trans Nzoia 8.9
Kwale 8.2 Uasin Gishu 11.5
Kilifi 10.2 Elgeyo Marakwet 8.1
Tana River 12.9 Nandi 12.8
Lamu 7.0 Baringo 6.9
Taita Taveta 13.6 Laikipia 11.6
Garissa 6.5 Nakuru 9.5
Wajir 11.6 Narok 14.1
Mandera 9.1 Kajiado 8.1
Marsabit 12.9 Kericho 13.0
Isiolo 10.6 Bomet 12.9
Meru 8.2 Kakamega 13.9
Tharaka-Nithi 10.6 Vihiga 9.4
Embu 7.5 Bungoma 10.2
Kitui 7.4 Busia 9.2
Machakos 7.4 Siaya 15.5
Makueni 5.5 Kisumu 7.0
Nyandarua 11.6 Homa Bay 8.7
Nyeri 10.2 Migori 12.3
Kirinyaga 10.0 Kisii 9.8
Murang'a 10.8 Nyamira 7.6
Kiambu 8.8 Nairobi 9.2
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Chapter 6: Maternal Mortality

6.1. Introduction

Maternal mortality as a global health issue has gained increased recognition over the past two
decades, due to its inclusion as a key target indicator in a number of international conferences
beginning from the 1990 World Summit for Children, the 1994 International Conference on
Population and Development and the 1995 World Conference for Women.

SDG Goal 3 explicitly deals with ensuring healthy lives and promotion of well-being for all ages
especially for children and mothers. Target 1 of this goal aims to reduce the global maternal
mortality ratio (Indicator 3.1.1) to less than 70 per 100, 000 live births. At national level, MMR is
expected to reduce by at least two thirds of its 2010 baseline level by 2030 ie from 473 to 200
maternal deaths per 100, 000live birth. And no country should have an MMR greater than
140/100 000 live births (a number twice the global target) by 2030.The MMR obtained from the
2009 census was 495 whhile the 2014 KDHS reported a MMR of 362, which are still way above
the expeted SDG targets.

6.2. Maternal Mortality Definitions

The International Classification of Diseases (ICD), Revision 10, provides three different
definitions related to maternal mortality (8).

* Maternal death: a maternal death is the death of a woman while pregnant or within
42 days of the termination of pregnancy, irrespective of the duration and the site of the
pregnancy, from any cause related to or aggravated by the pregnancy or its
management but not from accidental causes.

* Pregnancy-related death: a pregnancy-related death is the death of a woman while
pregnant or within 42 days of termination of pregnancy, irrespective of cause.

e Late pregnancy-related death: a late pregnancy-related death is the death of a
woman while pregnant or within 12 months of termination of pregnancy, irrespective
of cause.

A true maternal death therefore requires specific cause-of-death information. This is distinguished
from pregnancy-related and late pregnancy-related deaths, which are determined solely by the
timing of death relative to pregnancy, childbirth and the postpartum period. True maternal deaths
exclude deaths from accidents or violence, pregnancy-related deaths include such deaths if they
occur within the specified time range.
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6.3. Dataand Methods
6.3.1 Methodology for Maternal Mortality Indicators

There are four indicators developed for measurement of maternal mortality: - Maternal Mortality
Ratio (MMR), Maternal Mortality Rate (MMRate), Proportion of maternal deaths among all
deaths of females of reproductive age (PMDF) and the Lifetime Risk of Maternal Death (LTR).
The commonly used indicator is the maternal mortality ratio, which refers to the number of
maternal deaths per live birthsin the same period, multiplied by a conventional factor of 100 000.
The MMRatio expresses the obstetric risk of death and is obtained as follows.

MMR = Number of maternal deaths X 100,000
Number of Live births in same period

Maternal mortality rate (MMRate) provides an indication of the risk of maternal death in the adult
female population but conceals the effect of differing levels of fertility in comparisons.

MMratio = (MMrate divided by General Fertility Rate)

Proportion of maternal deaths among all deaths of females of reproductive age (PMDF), This
expresses the salience of maternal deaths relative to other causes of death among women of
reproductive age. The lifetime risk of maternal death (LTR). The LTR reflects the chances of a
woman dying from maternal causes over the course of her 35-year reproductive lifespan. This
indicator takes into account the probability of a death due to maternal causes each time a woman
becomes pregnant. Formulae for the estimation of the other three maternal mortality indicators
are presented in Appendix 3.

6.3.2 Quality of reported deaths in the household

Data onreported deaths in the household were analyzed in chapter two and it was found that there
were several anomalies in reported death data. One of the difficulties encountered was under
reporting of deaths and this also affected the reported pregnancy related deaths. Therefore,
adjustment had to be made in order to improve the estimates.

Using life table estimates produced using indirect methods in chapter 4, the adjusted deaths were
obtained for each age group of women of reproductive age (15-49). The proportion of reported
deaths due to maternal causes was applied to the adjusted deaths subject to a maximum of 17 per
cent. Thatis in counties where the proportion of pregnancy related deaths was higher than 17 per
cent, it was reduced to 17 per cent. This was fixed for two reasons, the average proportion of
pregnancy related deaths for counties with good data ranged between 6 per cent to 12 per cent
giving an average of 11 per cent. Secondly, the risk of developing severe complications in
pregnancy is generally around 1S5 per cent. In a normal population, 15 per cent of pregnancies are

likely to be high risk.

The maternal mortality indicators presented in this report were directly estimated from the
cleaned data set and then adjusted. The key indicators are Maternal Mortality Ratio (MMR) and
Maternal Mortality Rate (MMRate). These are presented at national, rural-urban and county
levels.
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6.4.

Results

Table 6.1a presents the reported and adjusted maternal mortality indicators at national and by

place of residence. The adjusted maternal related deaths were 4, 680 about giving and maternal
mortality ratio of 355 per 100,000 live births at national level. This is within the range estimated
by WHO of 342 deaths per 100,000.

Table 6.1a: Maternal Mortality Measures, National

. Adjusted
Adjusted | Reported number . X
Number number Birthsin | Maternal
Age Number of number of pregnancy .
of female of thelast 12 | mortality
group women of female related .
deaths maternal months Ratio
deaths deaths(maternal)
deaths
1519 | 2,585,125 1,537 4418 220 632 136,200 464
2024 | 2,316,271 2,049 5,061 436 1,079 391,662 275
25-29 | 1,999,654 2,412 5,095 468 1,005 350,144 287
30-34 1,859,889 3,088 5,593 489 902 261,744 345
35-39 | 1,293,038 2,912 4,867 321 553 126,849 436
40-44 1,095,662 2,883 5,249 187 356 45,315 786
45-49 865,089 2,335 5,515 65 154 6,940 2,219
Total | 12,014,728 17,216 35,799 2,186 4,680 1,318,855 358

Tables 6.1b and 6.1¢ shows the estimates by place of residence. The estimated maternal mortality

ratio is close meaning that risk of maternal deaths may be similar. The national, rural and urban

estimates all follow the expected J shape where risk | of maternal deaths are higher at younger and

older ages and lower at the middle ages.

Table 6.1b: Maternal Mortality Measures, Rural

Adjusted
Adjusted | Reported number juste Births in
Number number
Age Number of number of pregnancy the last Maternal
of female of .
group women of female related 12 mortality
deaths maternal
deaths deaths(maternal) months
deaths
15-19 1,879,450 1,177 3,212 180 509 109,539 465
2024 | 1,349,929 1,545 3,172 327 690 262,457 263
25-29 1,108,609 1,810 3,137 354 632 215,870 293
30-34 | 1,115,562 2,268 3,818 351 609 165,707 367
35-39 787,106 2,160 3,280 252 401 81,988 489
40-44 726,668 2,136 3,752 147 276 32,513 850
45-49 612,464 1,746 4,184 SS 150 5,582 2,684
Total | 7,579,788 12,842 3,212 1,666 3,267 873,657 374
Table 6.1c: Maternal Mortality Measures, Urban
Adjusted
Adjusted | Reported number juste Births in
Number number
Age Number of of female number of pregnancy of the last Maternal
group women of female related 12 mortality
deaths maternal
deaths deaths(maternal) months
deaths
15-19 705,675 360 912 40 101 26,660 380
20-24 966,342 504 1,721 109 372 129,205 288
25-29 891,045 602 1,917 114 363 134,274 270
30-34 744,327 820 1,944 138 327 96,037 341
35-39 505,932 752 1,616 69 148 44,861 331
40-44 368,994 747 1,468 40 79 12,802 614
45-49 252,625 589 1,339 10 23 1,358 1,674
Total | 4,434,940 4,374 10,917 520 1,413 445,198 317
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Table 6.2 show the adjusted estimates of maternal mortality by county. The highest rates are in
Garissa, Tana River, Bomet, Kericho, Kilifi, Narok and Homabay where maternal mortality ratio
is over 500 deaths per 100,000 live births. The high ration in Bomet and kericho is rather
supprising and may be due to reporting errors. The lowest rate is in Nyeri where the ratio is below
70 per 100,000 and below the target for SDG. The results are shown graphically in Figure 6.1.
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Figure 6.1: Graphical Representation of Maternal Mortality Ratios by County, 2019

S5



Table 6.2: Maternal Mortality Ratios by County, 2019

Adjusted Adjusted
County . County .
MMRatio MMRatio
Mombasa 190 Samburu 275
Kwale 464 Trans Nzoia 287
Kilifi 532 Uasin Gishu 204
Tana River 586 Elgeyo-Marakwet 435
Lamu 306 Nandi 264
Taita-Taveta 257 Baringo 274
Garissa 641 Laikipia 182
Wajir 403 Nakuru 261
Mandera 385 Narok 522
Marsabit 321 Kajiado 495
Isiolo 451 Kericho 543
Meru 291 Bomet 554
Tharaka-Nithi 332 Kakamega 279
Embu 244 Vihiga 393
Kitui 253 Bungoma 238
Machakos 398 Busia 273
Makueni 479 Siaya 424
Nyandarua 466 Kisumu 343
Nyeri 67 Homabay 516
Kirinyaga 248 Migori 412
Murang'a 469 Kisii 325
Kiambu 171 Nyamira 349
Turkana 381 Nairobi City 326
West Pokot 473
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Chapter 7: Death Registration and External Causes of Deaths

7.1.1 Census Questions

The 2019 KPHC collected data on deaths at household level. Data for analysis of maternal
mortality was drawn from the set of questions on annual live births and annual deaths collected at
household level in th census questionnaoire; and as recommended in the UN PR and the 2020
round of population censuses

This referred to the births and deaths that occurred in the household one year prior to the census
date (between 24 August, 2018 and 24t August, 2019). The questions were: -

e Births: How many live births have occurred in this household between 24/8/2018 and
24/8/2019?

® Deaths: “How many deaths occurred in this household between 24/8/2018 and
24/8/2019?”

o  “Where did the death occur?”
o  Was this death notified?
o  How old was <NAME> at his/her death?
e  What was sex of <NAME>?
o  Was the death of <NAME> due to accident, violence or homicide?
e Did the death of <NAME> (for Females age 12-54) occur
O  During Pregnancy
o During Delivery
o Within 6 weeks/42 days after delivery?

From the above questions, raw data on, the number of deaths over the reference period by age and
sex; the number of deaths among women aged 15-49 years - dying during pregnancy, delivery or
in the 6 weeks after the end of a pregnancy; the number of births over the same reference period
and data the enumerated population by age and sex was used for the estimation of maternal
mortality indicators.

7.1 Introduction

The leading section on household deaths in the 2019 census had questions on causes of deaths
and if the deaths that occurred were notied or not. Results on these two areas are presented in this
chapter.
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7.2 Death Notification and Place of Occurrence

The 2019 Census collected information on death registration coverage and place of occurrence.
Questions were asked on recent deaths at household level, in question H-11. This was followed
further by question H-13 on whether the death was notified or not, which aimed at determining
the level of death registration in the country.

Nationally, 59 per cent out of these deaths occurred in a health facility, 40 per cent occurred in a
non-health facility while 1 per cent were unknown. The data shows that 56 in every 100 deaths in
rural areas occurred in a health facility while in urban areas it was 68 in every 100 deaths. Nyamira,
Nairobi City, Kisii and Embu, counties recorded the highest number of deaths in health facilities
with 72.7, 72.6, 70.2, and 69.1per cent respectively while Turkana, Garissa, Marsabit, Wajir and
Mandera counties reported the least number of deaths occurring in health facilities with 39.8, 33.3,
28.7,26.0 and 23.8 per cent respectively.

Table 7.1: Deaths by Place of Occurrence, 2019

Residence/ Total Proportions  Proportions Don't County Total Proportions  Proportions Don't
County Deaths  OfDeaths OfDeaths Know Deaths  OfDeaths OfDeaths Know
InAHealth InANon- InAHealth InANon-
Facility Health Facility Health
Facility Facility
Kenya 152,051 59 40 1.0 Turkana 2,624 39.8 55.4 4.8
Rural 113,824 56 429 1.1 West Pokot 1,463 40.6 57 2.4
Urban 38,227 67.9 312 0.9 Samburu 615 429 56.1 1.0
Mombasa 3,427 64.3 35.1 0.5 Trans Nzoia 3,042 58.4 40.9 0.7
Kwale 2,711 49.8 49.8 0.4 Uasin Gishu 3,070 64 35.6 0.4
Kilifi 4,072 542 45.4 0.4 Elgeyo-Marakwet 1,217 63 36.6 0.4
Tana River 1,006 40.4 589 0.7 Nandi 2,716 57 42.8 0.3
Lamu 489 49.5 499 0.6 Baringo 2,031 49.4 489 1.7
Taita-Taveta 1,560 529 46.9 0.1 Laikipia 1,477 60.5 39.2 0.3
Garissa 3,054 33.3 56.6 10.1 Nakuru 6,777 63.1 36.1 0.7
Wajir 2,522 26 68.8 52 Narok 1,899 57 41.7 1.3
Mandera 3,181 23.8 69.6 6.6 Kajiado 2,090 67 30.9 2.1
Marsabit 811 28.7 69.8 1.5 Kericho 2,387 67.4 322 0.4
Isiolo 627 41.5 57.3 1.3 Bomet 2,249 68.6 31 0.4
Meru 4,765 66 333 0.7 Kakamega 7,180 522 47.3 0.5
Tharaka-Nithi 1,336 67.5 32.3 0.1 Vihiga 3,598 44.7 54.6 0.7
Embu 2,345 69.1 30.5 0.3 Bungoma 4,685 61.5 38 0.5
Kitui 3,995 58.6 40.5 1.0 Busia 3,224 584 40.9 0.7
Machakos 4,989 61.7 38 0.3 Siaya 4,888 56.5 434 0.2
Makueni 3,932 62.2 37.2 0.6 Kisumu 4,437 63.4 36.1 0.5
Nyandarua 2,446 63 36.8 0.1 Homabay 4,258 61.5 37.9 0.5
Nyeri 3,470 68.7 31 0.3 Migori 3,799 63.1 36.2 0.7
Kirinyaga 2,424 68.7 312 0.1 Kisii 4,400 70.2 29.3 0.5
Murang'a 4,959 60.3 39.6 0.2 Nyamira 2,059 72.7 27.1 0.2
Kiambu 7,349 65 34.4 0.6 Nairobi City 10,397 72.6 26.8 0.6

In the period August, 2018 and August, 2019; 152,051 deaths were recorded as shown in Table
7.2, of these, 113,824 deaths were registered in Rural and 38,228 in Urban areas. The majority of
deaths occurred in Nairobi City, Kiambu, Kakamega, Nakuru, Machakos counties totalling
10,397; 7,349; 7,180; 6,777 and 4,989, respectively. The least number of registered deaths were in
Tana River, Marsabit, Isiolo, Samburu and Lamu counties with 1,006; 811; 627; 615 and 489
deaths respectively.
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Table 7.2: Proportion of Notified Deaths by County, 2019

RESIDENCE/ TOTAL Proportionof = COUNTY TOTAL Proportion of
COUNTY DEATHS notified deaths DEATHS notified deaths
KENYA 152,051 85.6 Turkana 2,624 47.8
Rural 113,824 84.7 West Pokot 1,463 47.6
Urban 38,227 88.4 Samburu 615 53.3
Mombasa 3,427 86.3 Trans Nzoia 3,042 88.6
Kwale 2,711 76.9 Uasin Gishu 3,070 92.8
Kilifi 4,072 86.9 Elgeyo-Marakwet 1,217 90.1
Tana River 1,006 54.3 Nandi 2,716 90.2
Lamu 489 83.0 Baringo 2,031 68.9
Taita-Taveta 1,560 96.0 Laikipia 1,477 90.7
Garissa 3,054 35.8 Nakuru 6,777 92.6
Wajir 2,522 39.1 Narok 1,899 78.0
Mandera 3,181 35.5 Kajiado 2,090 86.4
Marsabit 811 44.8 Kericho 2,387 91.7
Isiolo 627 57.6 Bomet 2,249 92.0
Meru 4,765 94.7 Kakamega 7,180 94.1
Tharaka-Nithi 1,336 92.2 Vihiga 3,598 94.4
Embu 2,345 96.6 Bungoma 4,685 91.3
Kitui 3,995 92.0 Busia 3,224 90.8
Machakos 4,989 96.0 Siaya 4,888 89.8
Makueni 3,932 95.8 Kisumu 4,437 88.3
Nyandarua 2,446 97.0 Homabay 4,258 75.5
Nyeri 3,470 97.8 Migori 3,799 74.8
Kirinyaga 2,424 97.0 Kisii 4,400 92.3
Murang'a 4,959 97.3 Nyamira 2,059 93.0
Kiambu 7,349 95.1 Nairobi City 10,397 90.8

7.3 Deaths Registration of Children Under Age Five by Sex

Deaths of male children are 25 per cent more likely to be registered than girls nationally,

irrespective of place of residence (rural or urban). The same pattern is replicated across all

counties except in Vihiga County where more female children deaths are registered than the

males.

7.31 County Differentials in Deaths Registration of Children Under Age S, by Sex

The differentials in registration of deaths between male and female is illustrated in Figure 7.1.

Deaths registration is twice as likely for men/boys than women/girls in the counties of Lamu,

Bomet, Garissa, West Pokot, Murang’a and Narok. Male death registration is dominant across all

counties,
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Table 7.3: Deaths Registration of Children Under Age Five by Sex

Both Both
County Male Female M/F Sexes County Male  Female M/]_; Sexes
Ratio . Ratio ]
Notified Notified
Kenya 12,844 10,259 1.25 31,409 Turkana 166 144 1.15 685
Rural 8,007 6,396 1.25 20,919 West Pokot 128 86 1.49 550
Urban 4,837 3,863 1.25 10,490 Samburu 38 32 1.19 146
Mombasa 496 361 1.37 1,062 Trans Nzoia 252 212 1.19 622
Kwale 250 203 1.23 651 Uasin Gishu 238 189 1.26 506
Kilifi 347 279 1.24 810 Elgeyo Marakwet 82 62 1.32 190
Tana River 102 87 1.17 368 Nandi 156 129 1.21 373
Lamu 56 31 1.81 113 Baringo 136 94 145 477
Taita Taveta 103 81 1.27 210 Laikipia 102 79 1.29 227
Garissa 211 139 1.52 1,146 Nakuru 697 584 1.19 1,495
Wajir 170 112 1.52 772 Narok 231 158 1.46 574
Mandera 217 161 1.35 989 Kajiado 249 201 1.24 561
Marsabit 46 36 1.28 206 Kericho 178 135 1.32 418
Isiolo 42 30 1.4 128 Bomet 209 134 1.56 418
Meru 224 159 141 454 Kakamega 680 534 1.27 1,397
Tharaka-Nithi 59 56 1.05 142 Vihiga 163 182 0.9 409
Embu 172 135 1.27 334 Bungoma 457 386 1.18 1,032
Kitui 263 212 1.24 592 Busia 341 272 1.25 760
Machakos 285 231 1.23 579 Siaya 499 380 1.31 1,100
Makueni 194 156 1.24 381 Kisumu 470 384 122 1,095
Nyandarua 179 139 1.29 339 Homa Bay 408 333 123 1,243
Nyeri 133 128 1.04 286 Migori 456 332 1.37 1,240
Kirinyaga 137 124 1.1 292 Kisii 311 257 1.21 688
Murang'a 232 158 1.47 449 Nyamira 117 9§ 123 283
Kiambu 711 596 1.19 1,465 Nairobi 1,451 1,251 1.16 3,185
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Figure 7.1: Male/Female Ratios of Deaths Registration of Children Under Age § by County, 2019
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7.4 Deaths from External Causes
7.4.1 External Causes of Deaths (Homicide/Suicide and Accidents)

The census questionnaire had questions on houseshold deaths 12 months prior to the census date.
These were followed by questions on whether the deaths were due to homicide, suicide or
accidents. Deaths under this category are referred to as deaths due to external causes in this report.
SDG Target 3.4 aims to reduce by one third premature mortality from non-communicable
diseases through prevention and treatment and promote mental health and well-being by 2030.
This is measured through indicator 3.4.2 on Suicide mortality rate. Census data cannot measure
this, however, a proxy in form of a combination of homicide, suicide and accidents has been used
to determine gender deaths-gaps between men and women in this report.

Table 7.4 presents causes of deaths as reported in the 2019 KPHC for population age 15 years
and above by age and sex. At the national level, there are three male deaths for every female death,
due to external causes. This shows a high propensity for men to die of external causes compared
to women. The gender gap is highest among deaths occurring between ages 20 to 49. This can be
attributed to men’s lifestyles like dangerous driving, alcohol and tobacco use and risky occupations
that men normally engage in. This may to some extent, explain the lower male survivorship in the
life table as more males die from external causes at all ages compared to womem, and this deficit
is carried over in older ages.

Table 7.4: External Causes of Deaths by Selected Age Groups and Sex, Kenya (2019)

Male/ Female

Age Group Total Male Female .
Ratio
Total Ext. Deaths (All Ages) 24,453 17,889 6,564 2.7
Total Age 15+ 21,058 15,942 5,116 3.1
15-19 1,244 894 350 2.6
20-24 2,188 1,720 468 3.7
25-29 2,340 1,889 451 42
30-34 2,382 1,896 486 3.9
35-39 1,982 1,605 377 43
40-44 1,665 1,315 350 3.8
45-49 1,259 1,023 236 4.3
50-54 1,012 773 239 32
55-59 804 621 183 3.4
60+ 3,091 2,103 988 2.1

Previous sections show that male survival chances are lower than that of females in almost all parts
of the country and at every age. It is important to examine the male female differences in reported
causes of death. However, a limitation of census data is that causes of death were asked for
homicides and maternal deaths only. Perhaps, this could explain partly the observed lower male
survivorship.

62



2,500

2,000

1,500

1,000

500

15-19  20-24 25-29 30-34 35-39 40-44 45-49 50-8§4 55-59 60+

=@ Male Female

Figure 7.2: Male-Female Gap for deaths due to External Causes, Kenya 2019.

7.4.2 Rural-Urban Differentials in Causes of Deaths by Age and Sex, 2019

Males contribute more to the overall external deaths in rural areas compared to females. The gap
is widest during the youthful ages, as shown in Tables 7.5a and 7.5b. At these ages, in both rural
and urban areas, men are four times likely to die from preventable causes than women. This may
be attributed to lifestyle behaviours and health seeking attributes.

Table 7.5a: External Causes of Deaths by Selected Age Groups and Sex, Rural Kenya (2019)

Age Group Total Male Female Male/ Fema.le

Ratio
Total Ext. Deaths (All Ages) 18,892 13,912 4,980 2.8
Total Age 15+ 14,169 10,942 3,227 34
15-19 938 669 269 2.5
20-24 1,669 1,318 351 3.8
25-29 1,842 1,501 341 4.4
30-34 1,833 1,476 357 4.1
35-39 1,532 1,226 306 4
40 - 44 1,309 1,046 263 4
45-49 1,000 817 183 4.5
50-54 791 607 184 3.3
55-59 627 483 144 3.4
60+ 2,628 1,799 829 22
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Table 7.5b: External Causes of Deaths by Selected Age Groups and Sex, Urban Kenya (2019)

Male/ Female

Age Group Total Male Female .
Ratio

Total Ext. Deaths (All Ages) 5,561 3,977 1,584 2.5
Total Age 15+ 3,798 2,897 901 3.2
15-19 306 225 81 2.8
20-24 519 402 117 3.4
25-29 498 388 110 3.5
30-34 549 420 129 3.3
35-39 450 379 71 5.3
40-44 356 269 87 3.1
45-49 259 206 53 3.9
50-54 221 166 55 3

55-59 177 138 39 3.5
60+ 463 304 159 1.9
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Chapter 8: Summary, Conclusions and Recommendations

8.0 Introduction

This section presents a summary of main findings. Mortality indicators shown relate to childhood,
adult, life expectancy and maternal mortality. Results on deaths due to accidents, suicide or

homicide is also highlighted.
8.1 Summary of Major Findings

Childhood Mortality: Evidence from 2019 Census suggests that childhood mortality in Kenya
has been on a downward trajectory since 1999. IMR in 2019 was 36 compared to 2009 which was
56 per 1,000 live births. Under five mortality was 52 compared to 79 per 1,000 live births in 2009.

The analysis shows that infant and under five mortality rates varied widely across the 47 counties
and that in certain counties there is a persistent problem. Migori county recorded the highest
infant and under five deaths of 67.2 and 107.2 per 1,000 live births respectively while Laikipia
county registered the least with 17.3 infant and 27.9 under five deaths per 1,000 live births.

Reported deaths in the household: There were 152,051 deaths reported to have occurred in the
households 12 months prior to the census date. Nationally, male deaths were 88,809 while female
deaths were 63,242. Out of these reported deaths, nearly one out of four deaths occurred below
year 1.

Adult mortality: The results show that women have a higher life expectancy than men at all
adulthood ages than men nationally and at county level. Nationally, women have a higher life
expectancy after attaining age 60 and 70 years. Life expectancy at age 60 is 14.2 years for men and
17.2 years for women. There have been improvements in adult mortality nationally from 2009
which was 348 male and 313 female deaths per 1000 male and females respectively.

Life Expectancy: Life expectancy at birth has increased for males and females has slightly
increased since 2009. The life expectancy for males increased from 58 in 2009 to 60.6 in 2019
while for females is at 66.5 from 61 estimated from the 2009 census. Nyeri County has the highest
female life expectancy of 75.8 years.

The Maternal mortality ratio has reduced slightly to 355 in 2019 from 495 per 100, 000 live births
but is still far above the SDG target of 70 per 100 000 live births.

Death Registration and External Cause: The notification of deaths is estimated to be
approximately 86 per cent in Kenya. The highest number of deaths notified were in Nyeri County
with 98 per cent while Garissa County has the least with 36 per cent.

Nationally, 59 per cent of deaths were reported to have occurred in a health facility while 40 per
cent occurred in a non-health facility.
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8.2 Conclusions

Despite the decline, comparison with the 2019 revision of World Population Prospects illustrates
that Kenya’s under five mortality for 2015-2020 remain relatively high. The country is also far from
achieving the sustainable development goal of 25 deaths per 1,000 live births. There is a high
propensity of men to die from external causes compared to women. Declines in both childhood
and early adult mortality rates have resulted in the increasing life expectancy at birth. There is an
improvement in the country’s death registration and notification. Despite improvements in
mortality indicators, death reporting is still poor especially during childhood and mainly in some

counties.
8.3 Recommendations

o There is aneed for in depth studies on reporting of deaths especially at childhood level.

e The quality of mortality data needs to be addressed through continuous surveillance and
monitoring for future benchmarking and improvement.

o Strengthen the demographic statistical system to improve on the quality of data collected.
Improvement of the civil registration systems which can be used as a base/ check to the

indicators collected during a census.

e Reduce the number of questions in other modules to allow an increase in questions in the
mortality modules.

e Deaths in the household question should be asked over 24 months and not 12 months.
However, there is a need to test whether increasing the reference period to 24 months may
improve the reporting coverage.
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Appendix 2: Life Tables by Sex, Residence and County, 2019
Notations

(wma)/m(xn): is the age-specific death rate between ages x and x+n
#qx)/q(xn): is the probability of dying between ages x and x+n,

(1) is the number of survivors alive at exact age x.

(ex) is the expectation of life at exact age x.

( X ) exact age x
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KENYA

MALE FEMALE
Age
(x)  mkxn)  q(xn) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0399 0.0385 100,000 60.6 0.0333 0.0324 100,000 66.5
1 0.0038 0.0150 96,145 62.0 0.0044 0.0174 96,762 67.7
S 0.0010 0.0049 94,705 58.9 0.0010 0.0052 95,074 64.9
10 0.0007 0.0033 94,237 54.2 0.0006 0.0031 94,581 60.2
1S 0.0025 0.0123 93,922 49.4 0.0016 0.0080 94,283 55.4
20 0.0035 0.0175 92,768 44.9 0.0022 0.0109 93,532 50.8
25 0.0040 0.0200 91,145 40.7 0.0027 0.0132 92,508 46.4
30 0.0048 0.0237 89,321 36.5 0.0032 0.0159 91,290 41.9
35 0.0062 0.0306 87,207 32.3 0.0039 0.0194 89,837 37.6
40 0.0084 0.0414 84,539 28.2 0.0049 0.0240 88,092 33.3
45 0.0119 0.0577 81,041 24.3 0.0064 0.0317 85,976 29.0
S0 0.0171 0.0823 76,367 20.7 0.0091 0.0447 83,250 24.9
SS 0.0247 0.1164 70,083 17.3 0.013S 0.0656 79,526 20.9
60 0.0362 0.1662 61,927 14.2 0.0207 0.0985 74,308 17.2
65 0.0525 0.2323 51,634 11.5 0.0324 0.1505 66,986 13.8
70 0.0743 0.3130 39,640 9.3 0.0514 0.2287 56,902 10.8
75 0.1031 0.4072 27,233 7.3 0.0811 0.3375 43,887 8.2
80 0.1419 0.5154 16,143 5.7 0.1257 0.474S 29,075 6.2
85 0.2027 0.6484 7,822 4.3 0.1911 0.6275 15,278 4.5
90 0.2853 0.7748 2,750 3.3 0.2753 0.7626 5,691 3.4
95 0.4083 0.8844 619 2.4 0.3926 0.8749 1,351 2.5
100 0.5021 72 2.0 0.5591 169 1.8
Kenya Rural
MALES FEMALES
Age
=) m(x,n) q(x,m) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0392 0.0379 100,000 60.3 0.0344 0.0335 100,000 66.2
1 0.0037 0.0146 96,206 61.6 0.0044 0.0173 96,654 67.5
S 0.0012 0.0060 94,803 58.5 0.0013 0.0063 94,979 64.7
10 0.0009 0.0046 94,236 53.9 0.0010 0.0050 94,378 60.1
15 0.0020 0.0099 93,798 49.1 0.0018 0.0089 93,907 55.4
20 0.0034 0.0166 92,874 44.6 0.0024 0.0119 93,070 50.9
2§ 0.0040 0.0198 91,330 40.3 0.0027 0.0133 91,964 46.4
30 0.0051 0.0254 89,521 36.0 0.0032 0.0156 90,745 42.0
3$ 0.0070 0.0346 87,249 31.9 0.0041 0.0201 89,326 37.7
40 0.0098 0.0480 84,228 28.0 0.0054 0.0264 87,535 33.4
4S 0.0135 0.0653 80,183 24.2 0.0071 0.0350 85,223 29.2
50 0.0183 0.0876 74,948 20.7 0.0099 0.0486 82,240 25.2
SS 0.0248 0.1172 68,380 17.5 0.0140 0.0676 78,247 21.3
60 0.0346 0.1597 60,369 14.5 0.0203 0.0966 72,957 17.7
65 0.0485 0.2169 50,728 11.7 0.0303 0.1411 65,910 14.3
70 0.0703 0.2992 39,726 9.3 0.0474 0.2128 56,612 11.2
75 0.1021 0.4050 27,841 7.2 0.0744 0.3145 44,564 8.5
80 0.1520 0.5417 16,564 54 0.1193 0.4573 30,549 6.3
85 0.2262 0.6919 7,592 4.0 0.1913 0.6305 16,578 4.5
90 0.3194 0.8114 2,339 3.0 0.2856 0.7761 6,126 3.3
95 0.4317 0.8934 441 23 0.3999 0.8772 1,371 24
100 0.5714 47 1.8 0.5545 168 1.8
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KENYA URBAN

MALE FEMALE
Age

x) m(x,n) q(x;n) 1(x) e(x) m(x,n) q(x;n) 1(x) e(x)
0 0.0388 0.0376 100,000 63.0 0.0350 0.0340 100,000 68.6
1 0.0033 0.0129 96,245 64.5 0.0037 0.0147 96,605 70.0
N 0.0010 0.0052 95,000 61.3 0.0010 0.0052 95,181 67.0
10 0.0008 0.0040 94,507 56.6 0.0008 0.0039 94,687 623
15 0.0017 0.0083 94,130 S1.8 0.0013 0.0066 94,318 57.6
20 0.0027 0.0133 93,347 472 0.0018 0.0088 93,693 52.9
25 0.0030 0.0151 92,108 42.8 0.0020 0.0098 92,872 48.4
30 0.0038 0.0187 90,719 38.5 0.0023 0.0116 91,962 43.8
3S 0.0051 0.0250 89,024 34.1 0.0030 0.0149 90,892 39.3
40 0.0071 0.0348 86,798 30.0 0.0040 0.0198 89,538 34.9
45 0.0100 0.0489 83,776 25.9 0.0055 0.0271 87,764 30.5
S0 0.0142 0.0689 79,681 22.1 0.0079 0.0387 85,386 26.3
SS 0.0204 0.0973 74,194 18.6 0.0115 0.0558 82,079 22.2
60 0.0296 0.1381 66,978 15.3 0.0172 0.0825 77,500 18.4
65 0.0431 0.1949 57,730 12.3 0.0267 0.1255 71,109 14.8
70 0.0641 0.2765 46,477 9.7 0.0433 0.1961 62,186 11.6
75 0.0954 0.3843 33,625 7.4 0.0702 0.2996 49,990 8.8
80 0.1448 0.5245 20,702 5.6 0.1147 0.4444 35,012 6.4
85 0.2198 0.6817 9,844 4.1 0.1875 0.6235 19,452 4.6
90 0.3144 0.8069 3,133 3.0 0.2835 0.7740 7,324 3.3
95 0.4283 0.8922 605 2.3 0.3999 0.8777 1,655 2.4
100 0.5739 65 1.7 0.5588 202 1.8

MOMBASA
MALES FEMALES
Age

) m(x,n) q(x,n) 1(x) e(x) m(xn)  q(xn) 1(x) e(x)
0 0.0375 0.0363 100,000 65.7 0.0253 0.0247 100,000 71.1
1 0.0051 0.0203 96,365 67.1 0.0042 0.0168 97,529 71.9
S 0.0019 0.0097 94,409 64.5 0.0015 0.0074 95,888 69.1
10 0.0011 0.0056 93,497 60.1 0.0009 0.0045 95,177 64.6
15 0.0022 0.0107 92,971 554 0.0014 0.0068 94,749 59.9
20 0.0031 0.0153 91,976 S1.0 0.0017 0.0085 94,102 58.3
25 0.0032 0.0161 90,566 46.8 0.0020 0.0100 93,306 50.8
30 0.0035 0.0174 89,110 42.5 0.0023 0.0114 92,373 46.3
35 0.0040 0.0196 87,560 38.2 0.0027 0.0133 91,316 41.8
40 0.0049 0.0241 85,847 33.9 0.0033 0.0163 90,105 37.3
45 0.0061 0.0303 83,777 29.7 0.0039 0.0191 88,634 32.9
S0 0.0088 0.0432 81,242 28.5 0.0053 0.0262 86,940 284
SS 0.0119 0.0579 77,729 21.5 0.0074 0.0362 84,660 24.1
60 0.0184 0.0880 73,231 17.7 0.0117 0.0567 81,598 20.0
65 0.0288 0.1349 66,790 14.2 0.0195 0.0934 76,970 16.0
70 0.0468 0.2103 57,780 11.0 0.0341 0.1580 69,779 12.4
75 0.0777 0.3265 45,627 8.2 0.0605 0.2642 58,756 9.2
80 0.1289 0.4845 30,732 5.9 0.1091 0.4288 43,234 6.5
85 0.2098 0.6651 15,843 4.2 0.1863 0.6207 24,696 4.6
90 0.3140 0.8089 5,306 3.0 0.2862 0.7783 9,368 3.2
95 0.4471 0.9074 1,014 2.2 0.4132 0.8904 2,077 2.4
100 0.5556 94 1.8 0.5187 228 19
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KWALE

MALES FEMALES
Age (x) m(x,n) q(xn) 1(x) e(x) m(x,n) q(xn) 1(x) e(x)
0 0.0438 0.0422 100,000 582 0.0299 0.0291 100,000 60.7
1 0.0044 0.0173 95,776 59.7 0.0055 0.0219 97,087 61.5
5 0.0014 0.0070 94,119 56.7 0.0018 0.0089 94,962 58.9
10 0.0011 0.0053 93,458 52.1 0.0015 0.0076 94,120 54.4
15 0.0022 0.0110 92,960 474 0.0031 0.0151 93,403 49.8
20 0.0039 0.0193 91,933 429 0.0042 0.0210 91,988 4S.5
25 0.0048 0.0236 90,156 38.7 0.0048 0.0239 90,058 41.4
30 0.0062 0.0306 88,031 34.5 0.0058 0.0287 87,908 37.4
35 0.0086 0.0419 85,337 30.6 0.0076 0.0375 85,381 334
40 0.0119 0.0577 81,758 26.8 0.0101 0.0493 82,179 29.6
45 0.0159 0.0767 77,040 23.3 0.0128 0.0620 78,131 26.0
S0 0.0210 0.0997 71,131 20.0 0.0167 0.0804 73,289 22.5
5SS 0.0276 0.1294 64,037 16.9 0.0216 0.1026 67,394 19.3
60 0.0374 0.1714 55,749 14.0 0.0288 0.1343 60,482 16.2
65 0.0515 0.2286 46,196 11.4 0.0385 0.1758 52,357 13.3
70 0.0738 0.3116 35,633 9.0 0.0555 0.2440 43,152 10.6
75 0.1062 04172 24,530 7.0 0.0810 0.3368 32,624 8.2
80 0.1567 0.5527 14,296 5.3 0.1261 0.4759 21,637 6.1
85 0.2313 0.7000 6,394 3.9 0.1965 0.6398 11,339 4.4
90 0.3247 0.8165 1,918 2.9 0.2895 0.7803 4,084 32
95 0.4376 0.8962 352 2.2 0.4028 0.8787 897 2.4
100 0.5744 37 1.7 0.5562 109 1.8
KILIFI
MALES FEMALES
Age
(x) nMx ngx I(x) e(x) nMx ngx 1(x) e(x)
0 0.0492 0.0473 100,000 57.8 0.0338 0.0328 100,000 59.2
0.0049 0.0192 95,275 59.6 0.0064 0.0253 96,717 60.2
S 0.0015 0.0077 93,445 56.8 0.0020 0.0101 94,273 57.8
10 0.0011 0.0056 92,728 522 0.0017 0.0086 93,317 53.3
15 0.0022 0.0111 92,206 47.5 0.0034 0.0170 92,513 48.8
20 0.0040 0.0196 91,178 43.0 0.0048 0.0236 90,939 44.6
25 0.0048 0.0238 89,394 38.8 0.0054 0.0267 88,790 40.6
30 0.0062 0.0307 87,264 34.7 0.0065 0.0320 86,415 36.6
35 0.0085 0.0418 84,582 30.7 0.0084 0.0413 83,650 32.8
40 0.0117 0.0570 81,046 26.9 0.0109 0.0532 80,199 29.1
45 0.0157 0.0754 76,427 23.4 0.0136 0.0659 75,929 258.5
S0 0.0206 0.0980 70,664 20.1 0.0176 0.0846 70,924 222
5SS 0.0273 0.1280 63,739 17.0 0.0226 0.1072 64,926 19.0
60 0.0369 0.1690 55,581 14.1 0.0298 0.1387 57,966 15.9
65 0.0512 0.2271 46,187 11.4 0.0397 0.1811 49,928 13.1
70 0.0737 0.3110 35,696 9.0 0.0571 0.2503 40,887 10.4
75 0.1064 0.4179 24,593 7.0 0.0831 0.3440 30,652 8.1
80 0.1574 0.5544 14,316 5.3 0.1289 0.4833 20,107 6.0
85 0.2328 0.7025 6,380 3.9 0.1998 0.6461 10,389 4.4
90 0.3271 0.8189 1,898 2.9 0.2932 0.7845 3,677 3.2
95 0.4410 0.8981 344 2.2 0.4068 0.8810 793 2.4
100  0.5797 35 1.7 0.5601 94 1.8
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TANA RIVER

MALE FEMALE

Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0620 0.0591 100,000 56.2 0.0369 0.0358 100,000 58.6
0.0062 0.0243 94,087 58.8 0.0070 0.0274 96,422 59.8

S 0.0019 0.0094 91,800 56.2 0.0022 0.0109 93,784 57.5
10 0.0013 0.0064 90,937 S1.7 0.0018 0.0091 92,763 S53.1
15 0.0023 0.0115 90,352 47.0 0.0036 0.0178 91,918 48.5
20 0.0042 0.0208 89,314 42.5 0.0050 0.0247 90,286 44.4
25 0.0052 0.0257 87,452 38.4 0.0056 0.0278 88,056 40.4
30 0.0067 0.0330 85,207 34.3 0.0067 0.0330 85,607 36.5
35 0.0091 0.0443 82,398 30.4 0.0086 0.0422 82,781 32.7
40 0.0122 0.0594 78,748 26.7 0.0111 0.0539 79,289 29.0
45 0.0161 0.0773 74,070 23.2 0.0137 0.0662 75,016 2S8.5
S0 0.0209 0.0994 68,342 20.0 0.0177 0.0847 70,050 22.1
SS 0.0277 0.1299 61,551 16.9 0.0227 0.1075 64,119 18.9
60 0.0368 0.1689 53,555 14.0 0.0298 0.1389 57,223 15.9
65 0.0515 0.2286 44,509 11.3 0.0401 0.1824 49,276 13.0
70 0.0746 0.3144 34,333 8.9 0.0578 0.2528 40,288 10.4
75 0.1081 0.4232 23,540 6.9 0.0842 0.3477 30,1058 8.0
80 0.1601 0.5608 13,577 5.2 0.1303 0.4871 19,637 6.0
8S 0.2370 0.7093 5,963 3.8 0.2016 0.6494 10,071 4.3
90 0.3330 0.8245 1,733 2.9 0.2951 0.7866 3,531 3.2
9S 0.4475 0.9020 304 2.2 0.4087 0.8821 753 2.4
100 0.6065 30 1.6 0.5616 89 1.8

LAMU
MALES FEMALES

Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0503 0.0483 100,000 64.1 0.0274 0.0268 100,000 68.9

1 0.0068 0.0269 95,171 66.3 0.0046 0.0182 97,324 69.8

S 0.0026 0.0128 92,611 64.1 0.0016 0.0080 95,550 67.0

10 0.0015 0.0074 91,428 59.9 0.0010 0.0048 94,784 62.6

15 0.0022 0.0107 90,749 55.4 0.0018 0.0087 94,325 57.9

20 0.0031 0.0155 89,774 50.9 0.0022 0.0108 93,503 53.3

25 0.0033 0.0162 88,384 46.7 0.0026 0.0127 92,494 48.9

30 0.0035 0.017S8 86,951 42.4 0.0029 0.014S 91,317 44.5

35 0.0040 0.0197 85,425 38.1 0.0034 0.0168 89,994 40.1

40 0.0049 0.0243 83,742 33.8 0.0042 0.0206 88,481 35.7

45 0.0062 0.0305 81,710 29.6 0.0049 0.0240 86,659 31.4

S0 0.0089 0.0435 79,222 25.5 0.0066 0.0326 84,577 27.2

S5 0.0120 0.0582 75,773 21.5 0.0091 0.0446 81,817 23.0

60 0.018S 0.088S 71,364 17.7 0.0143 0.0691 78,165 18.9

65 0.0290 0.1356 65,051 14.1 0.0235 0.1116 72,764 15.1

70 0.0470 0.2111 56,233 10.9 0.0400 0.1829 64,646 11.7

75 0.0780 0.3273 44,360 8.2 0.0684 0.2935 52,821 8.7

80 0.1291 0.4851 29,842 5.9 0.1179 0.4540 37,320 6.3

85 0.2100 0.6654 15,367 4.2 0.1929 0.6329 20,378 4.5

90 0.3141 0.8090 5,142 3.0 0.2890 0.7808 7,480 3.2

95 0.4471 0.9073 982 2.2 0.4138 0.8897 1,639 2.4

100 0.5556 91 1.8 0.5174 181 1.9
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TAITATAVETA

MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0317 0.0308 100,000 61.2 0.02 0.0217 100,000.00 69.15
1 0.0044 0.0172 96,916 62.2 0.00 0.0148 97,826.61 69.69
S 0.0017 0.0082 95,247 59.2 0.00 0.0065 96,380.59 66.71
10 0.0010 0.0048 94,465 54.7 0.00 0.0039 95,751.35 62.13
15 0.0038 0.0186 94,012 50.0 0.00 0.0092 95,373.88 §7.37
20 0.0054 0.0265 92,259 45.9 0.00 0.0114 94,495.38 52.88
25 0.0056 0.0274 89,814 42.0 0.00 0.0134 93,414.71 48.46
30 0.0060 0.0293 87,351 382 0.00 0.0153 92,161.89 44.08
35 0.0066 0.0325 84,790 34.2 0.00 0.0177 90,753.21 39.73
40 0.0080 0.0394 82,037 30.3 0.00 0.0217 89,147.22 35.40
4S5 0.0100 0.0486 78,802 26.4 0.01 0.0252 87,215.50 31.12
S0 0.0140 0.0676 74,973 22.7 0.01 0.0343 85,014.29 26.86
SS 0.0183 0.0876 69,906 19.1 0.01 0.0467 82,099.97 22.72
60 0.0271 0.1274 63,785 18.7 0.01 0.0721 78,262.22 18.71
65 0.0404 0.1841 55,660 12.6 0.02 0.1158 72,616.77 14.96
70 0.0612 0.2660 45,414 9.9 0.04 0.1886 64,206.50 11.57
75 0.0937 0.3792 33,332 7.5 0.07 0.2998 52,099.26 8.64
80 0.1430 0.5200 20,694 5.6 0.12 0.4591 36,480.26 6.24
85 0.2185 0.6788 9,932 4.1 0.19 0.6353 19,733.13 4.44
920 0.3170 0.8109 3,190 3.0 0.29 0.7813 7,196.43 3.22
95 0.4476 0.9063 603 22 0.41 0.8896 1,573.68 2.36
100 0.5516 S7 1.8 0.52 173.77 1.93
GARISSA
MALE FEMALE
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0546 0.0523 100,000 57.4 0.0328 0.0319 100,000 60.5
0.0054 0.0211 94,770 59.6 0.0059 0.0233 96,810 61.5
S 0.0017 0.0083 92,768 56.8 0.0019 0.0093 94,552 59.0
10 0.0012 0.0059 91,997 52.3 0.0016 0.0078 93,672 54.5
15 0.0022 0.0111 91,456 47.6 0.0031 0.0153 92,939 49.9
20 0.0040 0.0197 90,441 43.1 0.0043 0.0212 91,513 45.6
25 0.0049 0.0240 88,662 38.9 0.0049 0.0240 89,571 41.6
30 0.0062 0.0307 86,537 34.8 0.0058 0.0286 87,424 37.5
35 0.0085 0.0415 83,877 30.8 0.0075 0.0370 84,920 33.6
40 0.0115 0.0561 80,399 27.0 0.0099 0.0481 81,775 29.7
45 0.0153 0.0740 75,889 23.5 0.0124 0.0602 77,841 26.1
50 0.0202 0.0962 70,276 20.2 0.0163 0.0783 73,152 22.6
SS 0.0270 0.1265 63,516 17.0 0.0212 0.1006 67,424 19.3
60 0.0363 0.1666 55,482 14.1 0.0283 0.1322 60,642 16.2
65 0.0508 0.2256 46,237 11.4 0.0383 0.1751 52,625 13.3
70 0.0735 0.3103 35,806 9.0 0.05857 0.2448 43,408 10.6
75 0.1065 0.4184 24,694 7.0 0.0817 0.3394 32,783 8.2
80 0.1579 0.5557 14,363 52 0.1272 0.4788 21,657 6.1
85 0.2341 0.7046 6,382 3.9 0.1980 0.6427 11,287 4.4
90 0.3292 0.8210 1,885 2.9 0.2911 0.7821 4,033 3.2
95 0.4438 0.8997 337 2.2 0.4042 0.8795 879 2.4
100 0.5881 34 1.7 0.5570 106 1.8
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WAJIR

Males Females
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.05986 0.05715 100,000 56.7 0.02724 0.02661 100,000 62.0
0.00590  0.02325 94,285 59.1 0.00491  0.01940 97,339 62.7
S 0.00182 0.00906 92,093 56.5 0.00158 0.00787 95,451 59.9
10 0.00125 0.00623 91,259 52.0 0.00137 0.00683 94,700 55.4
15 0.00228 0.01134 90,690 473 0.00273  0.01357 94,053 50.8
20 0.00410 0.02030 89,661 42.8 0.00378 0.01873 92,777 46.4
25 0.00504 0.02490 87,841 38.6 0.00430 0.02128 91,040 42.3
30 0.00649  0.03195 85,654 34.6 0.00523  0.02582 89,103 38.1
35 0.00877 0.04295 82,917 30.6 0.00691 0.03399 86,802 34.1
40 0.01188  0.05775 79,356 26.9 0.00923  0.0451S 83,851 30.2
45  0.01568 0.07553 74,773 234 0.01186 0.05765 80,066 26.5
S0 0.02049  0.09760 69,125 20.1 0.01572  0.07572 75,450 22.9
5SS 0.02733  0.12812 62,379 17.0 0.02044  0.09737 69,737 19.6
60 0.03648 0.16746 54,387 14.1 0.02757 0.12918 62,947 16.4
65 0.0S111 022702 45,279 11.4 0.03712  0.17020 54,815 13.5
70  0.07406 0.31246 35,000 9.0 0.05382 0.23770 45,485 10.7
75  0.10746 0.42122 24,064 6.9 0.07902 0.33011 34,674 83
80 0.15925  0.55883 13,928 5.2 0.12367  0.46917 23,227 6.2
85 023599  0.70769 6,144 3.8 0.19356  0.63428 12,330 4.5
90 0.33177 0.82336 1,796 2.9 0.28624 0.77652 4,509 33
95  0.44640 0.90128 317 22 0.39917 0.87655 1,008 2.4
100  0.60005 31 1.7 0.55245 124 1.8
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MANDERA

MALES FEMALES
Age
(x)  m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)

0 0.0545 0.0522 100,000 57.3 0.0312 0.0304 100,000 60.5

1 0.0054 0.0212 94,776 59.5 0.0057 0.0227 96,963 61.4

S 0.0017 0.0083 92,767 56.7 0.0018 0.0091 94,765 58.8
10 0.0012 0.0059 91,996 52.2 0.0016 0.0078 93,902 54.3
15 0.0023 0.0112 91,455 47.5 0.0031 0.0154 93,172 49.7
20 0.0040 0.0198 90,431 43.0 0.0043 0.0213 91,738 45.5
25 0.0049 0.0242 88,639 38.8 0.0049 0.0241 89,786 41.4
30 0.0063 0.0311 86,493 34.7 0.0059 0.0290 87,621 37.4
35 0.0086 0.0420 83,805 30.7 0.0077 0.0377 85,081 33.4
40 0.0117 0.0568 80,286 27.0 0.0101 0.0492 81,878 29.6
45 0.0155 0.0748 75,725 23.4 0.0127 0.0617 77,849 26.0
50 0.0204 0.0971 70,061 20.1 0.0167 0.0801 73,042 22.5
SS 0.0272 0.1273 63,261 17.0 0.0215 0.1023 67,194 19.3
60 0.0365 0.1675 55,206 14.1 0.0287 0.1340 60,320 16.2
65 0.0510 0.2264 45,961 11.4 0.0385 0.1760 52,239 13.3
70 0.0737 0.3111 35,556 9.0 0.0557 0.2448 43,042 10.6
75 0.1067 0.4190 24,495 7.0 0.0814 0.3383 32,508 8.2
80 0.1581 0.5562 14,230 5.2 0.1268 0.4776 21,508 6.1
85 0.2343 0.7049 6,315 3.9 0.1973 0.6414 11,236 4.4
90 0.3294 0.8211 1,863 2.9 0.2903 0.7813 4,030 3.2
95 0.4439 0.8997 333 2.2 0.4036 0.8792 881 2.4
100 0.5878 33 1.7 0.5567 107 1.8
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MARSABIT

MALES FEMALES

Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)

0 0.0320 0.0311 100,000 57.9 0.0220 0.0216 100,000 62.6

0.0044 0.0174 96,889 58.8 0.0037 0.0147 97,838 63.0

) 0.0017 0.0083 95,206 55.8 0.0013 0.0065 96,400 59.9

10 0.0010 0.0048 94,419 51.3 0.0008 0.0039 95,775 55.2

15 0.0052 0.0258 93,962 46.5 0.0038 0.0189 95,402 50.5

20 0.0074 0.0362 91,541 42.6 0.0047 0.0231 93,600 46.4

25 0.0076 0.0371 88,227 39.1 0.0054 0.0268 91,434 42.4

30 0.0080 0.0393 84,954 35.6 0.0061 0.0301 88,980 38.5

35 0.0088 0.0430 81,618 31.9 0.0070 0.0343 86,302 34.6

40 0.0106 0.0515 78,107 28.2 0.0084 0.0411 83,345 30.8

45 0.0129 0.0625 74,083 24.6 0.0096 0.0468 79,919 27.0

S0 0.0178 0.0854 69,449 21.1 0.0127 0.0617 76,182 23.2

SS 0.0228 0.1081 63,520 17.8 0.0169 0.0811 71,480 19.5

60 0.0330 0.1527 56,651 14.7 0.0252 0.1189 65,682 16.0

65 0.0475 0.2127 47,999 11.9 0.0388 0.1775 57,871 12.8

70 0.0691 0.2947 37,789 9.4 0.0601 0.2619 47,598 10.0

75 0.1015 0.4030 26,651 7.2 0.0915 0.3719 35,130 7.7

80 0.1490 0.5344 15,911 S.5 0.1394 0.510S 22,066 5.7

85 0.2219 0.6840 7,409 4.0 0.2070 0.6573 10,801 4.3

90 0.3181 0.8117 2,341 3.0 0.2945 0.7856 3,702 3.2

95 0.4478 0.9058 441 2.2 0.4150 0.8882 794 2.4

100 0.5502 42 1.8 0.5091 89 2.0

ISIOLO
MALES FEMALES

Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0425 0.0410 100,000 60.1 0.0300 0.0292 100,000 59.6
0.0058 0.0229 95,901 61.7 0.0050 0.0199 97,078 60.4
S 0.0022 0.0109 93,708 59.1 0.0018 0.0088 95,149 57.6
10 0.0013 0.0063 92,687 54.7 0.0011 0.0053 94,315 53.0
15 0.0037 0.0185 92,100 50.0 0.0047 0.0231 93,817 48.3
20 0.0053 0.0263 90,392 45.9 0.0057 0.0281 91,648 44.4
25 0.0055 0.0273 88,014 42.1 0.0066 0.0324 89,072 40.6
30 0.0059 0.0291 85,614 38.2 0.0074 0.0361 86,184 36.9
35 0.0066 0.0323 83,120 34.3 0.0083 0.0409 83,069 33.2
40 0.0080 0.0392 80,437 30.3 0.0100 0.0486 79,674 29.5
45 0.0099 0.0483 77,285 26.5 0.0113 0.0548 75,801 25.8
50 0.0139 0.0673 73,552 22.7 0.0148 0.0716 71,644 22.2
S5 0.0182 0.0871 68,605 19.1 0.0195 0.0929 66,512 18.7
60 0.0270 0.1269 62,626 15.7 0.0286 0.1339 60,333 15.4
65 0.0403 0.1835 54,682 12.6 0.0432 0.1954 52,253 12.3
70 0.0610 0.2654 44,649 9.9 0.0652 0.2807 42,042 9.7
75 0.0936 0.3786 32,799 7.5 0.0966 0.3878 30,243 7.5
80 0.1429 0.5197 20,382 5.6 0.1435 0.5204 18,514 5.7
85 0.2184 0.6787 9,790 4.1 0.2094 0.6612 8,879 4.2
20 0.3170 0.8109 3,145 3.0 0.2954 0.7864 3,008 3.2
95 0.4476 0.9063 595 2.2 0.4152 0.8880 643 2.4
100 0.5516 56 1.8 0.5100 72 2.0
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MERU

MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0408 0.0394 100,000 62.2 0.0282 0.0275 100,000 68.2
0.0056 0.0220 96,061 63.7 0.0047 0.0187 97,251 69.2
S 0.0021 0.0104 93,949 61.1 0.0017 0.0082 95,433 66.5
10 0.0012 0.0061 92,968 56.7 0.0010 0.0050 94,649 62.0
15 0.0031 0.0152 92,403 52.1 0.0019 0.0093 94,177 57.3
20 0.0044 0.0217 90,998 47.8 0.0023 0.0115 93,300 52.8
25 0.0046 0.022S5 89,027 43.8 0.0027 0.0136 92,224 48.4
30 0.0049 0.0243 87,019 39.8 0.0031 0.0154 90,973 44.0
35 0.0055 0.0270 84,909 35.7 0.0036 0.0178 89,569 39.7
40 0.0067 0.0330 82,617 31.6 0.0044 0.0219 87,971 35.3
45 0.0084 0.0410 79,890 27.6 0.0052 0.0254 86,048 31.1
S0 0.0119 0.0577 76,616 23.7 0.0070 0.0345 83,859 26.8
SS 0.0157 0.0757 72,198 20.0 0.0096 0.0471 80,964 22.7
60 0.0237 0.1120 66,735 16.4 0.0150 0.0726 77,152 18.7
65 0.0360 0.1656 59,261 13.1 0.0247 0.1165 71,551 14.9
70 0.0559 0.2461 49,446 10.2 0.0416 0.1895 63,213 11.5
75 0.0882 0.3614 37,277 7.7 0.0705 0.3008 51,233 8.6
80 0.1384 0.5087 23,806 5.7 0.1200 0.4599 35,821 6.2
85 0.2158 0.6746 11,697 4.1 0.1944 0.6357 19,348 4.4
90 0.3161 0.8103 3,806 3.0 0.2896 0.7814 7,049 3.2
95 0.4475 0.9066 722 2.2 0.4139 0.8896 1,541 2.4
100 0.5528 67 1.8 0.5170 170 1.9
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THARAKA-NITHI

MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0222 0.0217 100,000 63.8 0.0155 0.0152 100,000 70.3
0.0031 0.0121 97,828 64.2 0.0026 0.0104 98,475 70.4
S 0.0012 0.0058 96,643 60.9 0.0009 0.0046 97,454 67.1
10 0.0007 0.0034 96,084 56.3 0.0006 0.0028 97,007 62.4
15 0.0033 0.0161 95,758 S1.5 0.0018 0.0090 96,735 57.6
20 0.0047 0.0230 94,213 47.3 0.0022 0.0111 95,868 53.1
25 0.0048 0.0239 92,047 43.3 0.0026 0.0131 94,800 48.7
30 0.0052 0.0256 89,850 39.3 0.0030 0.0149 93,562 44.3
35 0.0058 0.0285 87,548 35.3 0.0035 0.0173 92,168 39.9
40 0.0071 0.0348 85,053 31.2 0.0043 0.0211 90,578 35.6
45 0.0088 0.0431 82,097 27.3 0.0050 0.0247 88,664 31.3
S0 0.0124 0.0604 78,560 23.4 0.0068 0.0335 86,478 27.0
SS 0.0164 0.0790 73,815 19.7 0.0093 0.0457 83,585 22.8
60 0.0247 0.1164 67,984 16.2 0.0146 0.0706 79,766 18.8
65 0.0373 0.1710 60,069 13.0 0.0240 0.1138 74,131 15.0
70 0.057S 0.2520 49,800 10.1 0.0408 0.1858 65,698 11.6
75 0.0898 0.3667 37,249 7.7 0.0693 0.2968 53,488 8.7
80 0.1398 0.5122 23,589 S.7 0.1188 0.4566 37,614 6.3
85 0.2166 0.6759 11,507 4.1 0.1936 0.6342 20,438 4.5
90 0.3164 0.8105 3,729 3.0 0.2893 0.7811 7,477 32
95 0.447S 0.9065 707 2.2 0.4139 0.8896 1,637 2.4
100 0.5524 66 1.8 0.5172 181 1.9
EMBU
MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0313 0.0305 100,000 58.7 0.0225 0.0221 100,000 70.1
0.0043 0.0170 96,949 59.5 0.0038 0.0150 97,795 70.7
S 0.0016 0.0081 95,299 56.5 0.0013 0.0066 96,326 67.7
10 0.0010 0.0047 94,525 52.0 0.0008 0.0040 95,688 63.2
15 0.0049 0.0242 94,077 47.2 0.0016 0.0082 95,306 584
20 0.0069 0.0340 91,805 43.3 0.0020 0.0101 94,527 53.9
25 0.0071 0.0349 88,681 39.7 0.0024 0.0119 93,568 49.4
30 0.0076 0.0371 85,584 36.1 0.0027 0.0136 92,452 45.0
35 0.0083 0.0407 82,412 32.4 0.0032 0.0158 91,193 40.5
40 0.0100 0.0489 79,057 28.6 0.0039 0.0194 89,755 36.2
45 0.0123 0.0595 75,191 25.0 0.0046 0.0226 88,016 31.8
50 0.0170 0.0816 70,714 214 0.0063 0.0308 86,027 27.5
SS 0.0219 0.1038 64,944 18.1 0.0086 0.0422 83,374 23.3
60 0.0318 0.1476 58,201 14.9 0.0135 0.0656 79,852 19.2
65 0.0461 0.2071 49,611 12.0 0.0224 0.1066 74,611 15.4
70 0.0676 0.2893 39,338 9.5 0.0384 0.1762 66,659 11.9
75 0.1000 0.3986 27,957 7.3 0.0663 0.2859 54,913 8.8
80 0.1479 0.5318 16,813 5.5 0.1156 0.4476 39,216 6.4
85 0.2213 0.6831 7,872 4.0 0.1912 0.6300 21,662 4.5
90 0.3179 0.8115 2,495 3.0 0.2883 0.7802 8,016 3.2
95 0.4478 0.9059 470 2.2 0.4136 0.8899 1,762 2.4
100 0.5504 44 1.8 0.5178 194 1.9
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KITUI

MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0304 0.0296 100,000 55.7 0.020S8 0.0201 100,000 68.8
0.0042 0.0165 97,039 56.4 0.0035 0.0137 97,986 69.2
S 0.0016 0.0079 95,436 53.3 0.0012 0.0060 96,641 66.1
10 0.0009 0.0046 94,685 48.7 0.0007 0.0036 96,058 61.5
1§ 0.0065 0.0323 94,251 43.9 0.0020 0.0099 95,708 56.7
20 0.0092 0.0449 91,209 40.3 0.0025 0.0122 94,760 52.3
28 0.0093 0.0456 87,115 37.1 0.0029 0.0144 93,602 47.9
30 0.0098 0.0478 83,144 33.7 0.0033 0.0164 92,254 43.6
35S 0.0107 0.0519 79,171 30.3 0.0038 0.0189 90,744 39.2
40 0.0127 0.0615 75,063 26.8 0.0047 0.0231 89,027 35.0
45 0.0153 0.0738 70,444 23.4 0.0054 0.0268 86,967 30.7
S50 0.0208 0.0992 65,248 20.1 0.0074 0.0364 84,632 26.5
5SS 0.0263 0.1234 58,777 17.0 0.0101 0.0495 81,551 22.4
60 0.0372 0.1706 51,526 14.0 0.0158 0.0761 77,513 18.4
65 0.0523 0.2317 42,738 11.4 0.0258 0.1215 71,615 14.7
70 0.0741 0.3125 32,836 9.1 0.0432 0.1959 62,916 11.4
75 0.1061 0.4168 22,575 7.1 0.0724 0.3078 50,591 8.5
80 0.1524 0.5422 13,167 54 0.1220 0.4654 35,019 6.2
85 0.2238 0.6867 6,028 4.0 0.1958 0.6382 18,723 4.4
90 0.3187 0.8120 1,889 3.0 0.2902 0.7819 6,774 3.2
95 0.4479 0.9056 355 2.2 0.4141 0.8894 1,477 2.4
100 0.5495 34 1.8 0.5167 163 1.9
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MACHAKOS

MALES FEMALES
Age  m(xn)  q(xn) 10 e m(x,n) a(x,n) 10 e®
0 0.0351 0.0341 100,000 57.9 0.0234 0.0229 100,000 63.9
0.0037 0.0146 96,592 58.9 0.0040 0.0160 97,707 64.4
S 0.0012 0.0062 95,183 55.8 0.0013 0.0065 96,140 61.4
10 0.0010 0.0049 94,594 SL.1 0.0012 0.0057 95,513 56.8
15 0.0023 0.0112 94,127 46.4 0.0023 0.0115 94,965 52.1
20 0.0040 0.0199 93,074 41.9 0.0032 0.0158 93,869 47.7
25 0.0050 0.0247 91,225 37.7 0.0036 0.0180 92,384 43.4
30 0.0067 0.0328 88,976 33.5 0.0045 0.0221 90,717 39.2
3s 0.0094 0.0461 86,055 29.6 0.0060 0.0295 88,711 35.0
40 0.0133 0.0645 82,086 25.9 0.0081 0.0399 86,096 31.0
45 0.0180 0.0861 76,788 22.5 0.0107 0.0521 82,659 27.2
S0 0.0234 0.1105 70,180 19.4 0.0144 0.0695 78,351 23.5
SS 0.0299 0.1394 62,422 16.5 0.0189 0.0904 72,903 20.1
60 0.0402 0.1831 53,721 13.7 0.0260 0.1221 66,315 16.8
65 0.0540 0.2381 43,887 112 0.0352 0.1620 58,220 13.8
70 0.0760 0.3190 33,437 8.9 0.0514 0.2281 48,786 11.0
75 0.1076 0.4214 22,771 7.0 0.0759 0.3195 37,656 8.5
80 0.1575 0.5543 13,176 5.3 0.1198 0.4583 25,627 6.3
85 0.2304 0.6981 5,873 3.9 0.1889 0.6252 13,881 4.5
90 0.3219 0.8135 1,773 2.9 0.2811 0.7704 5,203 3.3
95 0.4325 0.8934 331 2.3 0.3936 0.8731 1,195 2.5
100 0.5694 35 1.8 0.5468 152 1.8
MAKUENI
MALES FEMALES
Age
(x) m(x,n)  q(xn) 1(x) e(x) m(x,n)  q(xn) 1(x) e(x)
0 0.0375 0.0363 100,000 58.1 0.0260 0.0255 100,000 62.4
1 0.0039 0.0153 96,367 59.3 0.0047 0.0185 97,454 63.0
S 0.0013 0.0064 94,893 56.2 0.0015 0.0075 95,647 60.2
10 0.0010 0.0050 94,288 S1.S 0.0013 0.0066 94,928 55.6
15 0.0022 0.0111 93,813 46.7 0.0026 0.0131 94,303 51.0
20 0.0040 0.0196 92,767 42.2 0.0037 0.0181 93,066 46.6
2S5 0.0049 0.0242 90,948 38.0 0.0042 0.0207 91,378 42.4
30 0.0065 0.0320 88,745 33.9 0.0051 0.0252 89,487 38.3
35 0.0091 0.0445 85,909 29.9 0.0068 0.0333 87,233 34.2
40 0.0128 0.0619 82,087 26.2 0.0091 0.0444 84,331 30.3
45 0.0172 0.0825 77,005 22.8 0.0117 0.0570 80,585 26.6
S0 0.0225 0.1065 70,651 19.6 0.0156 0.0751 75,992 23.0
5SS 0.0291 0.1356 63,129 16.6 0.0203 0.0966 70,287 19.7
60 0.0392 0.1789 54,567 13.8 0.0274 0.1284 63,501 16.5
65 0.0531 0.2347 44,807 11.3 0.0368 0.1690 55,345 13.6
70 0.0752 0.3162 34,292 9.0 0.0534 0.2359 45,990 10.8
75 0.1070 0.4196 23,449 7.0 0.0784 0.3278 35,139 8.3
80 0.1570 0.5534 13,610 5.3 0.1228 0.4668 23,619 6.2
85 0.2305 0.6984 6,078 3.9 0.1925 0.6322 12,594 4.5
90 0.3226 0.8142 1,833 2.9 0.2851 0.7751 4,632 3.3
95 0.4339 0.8942 341 2.2 0.3979 0.8758 1,042 2.4
100 0.5706 36 1.8 0.5513 129 1.8
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NYANDARUA

MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0375 0.0363 100,000 58.0 0.0244 0.0239 100,000 63.2
0.0039 0.0153 96,370 59.2 0.0043 0.0171 97,610 63.8
S 0.0013 0.0064 94,892 56.1 0.0014 0.0070 95,942 60.8
10 0.0010 0.0050 94,282 514 0.0012 0.0061 95,272 56.2
15 0.0023 0.0112 93,807 46.7 0.0025 0.0122 94,688 516
20 0.0040 0.0197 92,757 422 0.0034 0.0169 93,530 47.2
25 0.0049 0.0244 90,928 38.0 0.0039 0.0193 91,953 43.0
30 0.0065 0.0321 88,713 339 0.0048 0.0235 90,181 387
35 0.0092 0.0448 85,861 29.9 0.0064 0.0313 88,059 34.6
40 0.0129 0.0624 82,017 26.2 0.0086 0.0421 85,305 30.6
45 0.0173 0.0831 76,901 22.7 0.0112 0.0545 81,715 26.9
S0 0.0226 0.1071 70,512 19.6 0.0150 0.0723 77,263 233
S5 0.0292 0.1362 62,960 16.6 0.0196 0.0934 71,678 19.9
60 0.0394 0.1794 54,384 13.8 0.0267 0.1253 64,982 16.7
65 0.0532 0.2352 44,627 11.3 0.0360 0.1654 56,841 13.7
70 0.0753 0.3167 34,132 9.0 0.0523 0.2318 47,439 10.9
75 0.1071 0.4200 23,323 7.0 0.0770 0.3233 36,443 84
80 0.1572 0.5537 13,527 S.3 0.1211 0.4621 24,662 6.2
85 0.2306 0.6986 6,037 3.9 0.1905 0.6283 13,265 4.5
90 0.3227 0.8143 1,819 2.9 0.2828 0.7725 4,931 3.3
9s 0.4340 0.8942 338 22 0.3955 0.8743 1,122 2.4
100 0.5705 36 1.8 0.5489 141 1.8
NYERI
Males Females
Age m(x,n q(x,n) 1(x) e(x) m(x,n q(x,n) 1(x) e(x)
0 0.0308 0.0300 100,000 66.4 0.0272 0.0266 100,000 75.8
0.0029 0.0117 96,998 67.4 0.0036 0.0143 97,345 76.9
S 0.0008 0.0038 95,867 64.2 0.0009 0.0043 95,952 73.9
10 0.0005 0.0026 95,499 59.4 0.0005 0.0026 95,542 69.3
15 0.0014  0.0069 95,250 54.6 0.0005 0.0025 95,294 64.4
20 0.0020 0.0099 94,594 49.9 0.0007 0.0034 95,057 59.6
25 0.0023 0.0114 93,659 45.4 0.0008 0.0042 94,730 54.8
30 0.0027 0.0136 92,590 40.9 0.0010 0.0051 94,334 50.0
35 0.0036 0.0179 91,327 36.4 0.0013 0.0063 93,852 45.2
40 0.0050 0.0246 89,695 32.0 0.0016 0.0079 93,260 40.5
45  0.0071 0.0351 87,492 27.8 0.0022 0.0107 92,520 35.8
50 0.0106 0.0517 84,420 23.7 0.0031 0.0156 91,530 31.2
55 0.0159 0.0765 80,052 19.9 0.0048 0.0239 90,106 26.6
60 0.0245 0.1160 73,925 16.3 0.0078 0.0382 87,957 222
65 0.0381 0.1746 65,353 13.1 0.0133 0.0643 84,598 18.0
70 0.0585 0.2559 53,942 10.3 0.0238 0.1127 79,158 14.0
75 0.0881 0.3607 40,136 7.9 0.0444 0.2013 70,235 10.5
80 0.1303 0.4865 25,659 6.0 0.0850 0.3527 56,097 7.4
85 0.1956 0.6362 13,177 4.4 0.1580 0.5602 36,314 5.1
90 0.2825 0.7722 4,793 3.3 0.2594 0.7453 15,971 3.5
95 0.4077 0.8851 1,092 2.4 0.3883 0.8777 4,067 2.5
100  0.4959 126 2.0 0.5048 498 2.0
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KIRINYAGA

MALE FEMALE
Age m(x,n q(x,n) 1(x) e(x) m(x,n q(x,n) 1(x) e(x)
0 0.0267 0.0261 100,000 59.9 0.0226 0.0221 100,000 71.1
0.0037 0.0146 97,394 60.5 0.0038 0.0151 97,78S 71.7
S 0.0014 0.0069 95,977 57.4 0.0013 0.0066 96,309 68.7
10 0.0008 0.0040 95,312 52.8 0.0008 0.0040 95,671 64.2
15 0.0046 0.0225 94,927 48.0 0.0015 0.0072 95,289 59.4
20 0.0065 0.0318 92,788 44.0 0.0018 0.0090 94,600 54.8
25  0.0067 0.0328 89,837 40.4 0.0021 0.0106 93,753 50.3
30 0.0071 0.0348 86,895 36.6 0.0024 0.0121 92,759 45.8
35 0.0078 0.0384 83,867 32.9 0.0028 0.0141 91,634 41.4
40  0.0095 0.0462 80,650 29.1 0.003S 0.0173 90,347 36.9
45 0.0116 0.0565 76,925 25.4 0.0041 0.0203 88,783 32.5
50 0.0161 0.0777 72,581 21.7 0.0056 0.0277 86,985 28.1
55 0.0209 0.0994 66,943 18.3 0.0078 0.0381 84,578 23.9
60 0.0305 0.1421 60,292 15.1 0.0123 0.0596 81,355 19.7
65 0.0446 0.2010 51,724 12.1 0.0205 0.0977 76,510 15.8
70  0.0659 0.2833 41,329 9.6 0.035S 0.1639 69,038 12.2
75 0.0984 0.3937 29,622 7.3 0.0624 0.2714 57,721 9.1
80 0.1467 0.5289 17,959 S.S 0.1113 0.4352 42,053 6.5
85 0.2206 0.6820 8,461 4.0 0.1880 0.6239 23,751 4.5
90 0.3177 0.8114 2,690 3.0 0.2869 0.7790 8,932 3.2
95 0.4477 0.9060 507 2.2 0.4133 0.8903 1,974 2.4
100 0.5507 48 1.8 0.5184 217 1.9
MURANG'A
MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n q(x,n) 1(x) e(x)
0 0.0406 0.0393 100,000 58.1 0.0224 0.0220 100,000 64.7
0.0041 0.0163 96,073 59.5 0.0038 0.0150 97,803 65.1
S 0.0014 0.0067 94,505 56.4 0.0012 0.0061 96,335 62.1
10 0.0010 0.0052 93,870 S1.8 0.0011 0.0054 95,749 57.4
15 0.0022 0.0111 93,383 47.1 0.0022 0.0108 95,233 52.7
20  0.0039 0.019S8 92,342 42.6 0.0030 0.0147 94,205 48.3
25 0.0048 0.0239 90,540 384 0.0034 0.0168 92,816 44.0
30 0.0064 0.0313 88,374 34.2 0.0042 0.0206 91,256 39.7
35 0.0088 0.0432 85,606 30.3 0.0056 0.0277 89,372 35.5
40 0.0123 0.0598 81,904 26.5 0.0077 0.0377 86,898 31.4
45 0.0166 0.0796 77,003 23.0 0.0102 0.049S 83,626 27.5
S50  0.0217 0.1031 70,876 19.8 0.0138 0.0665 79,483 23.8
SS 0.0283 0.1325 63,572 16.8 0.0182 0.0870 74,193 20.3
60 0.0383 0.1751 55,149 13.9 0.0252 0.118S 67,739 17.0
65  0.0523 0.2316 45,495 11.4 0.0343 0.1583 59,710 14.0
70  0.0745 0.3139 34,957 9.0 0.0503 0.2240 50,259 11.1
75  0.1066 0.418S 23,984 7.0 0.0747 0.3152 39,000 8.6
80 0.1569 0.5531 13,948 5.3 0.1183 0.4541 26,706 6.3
85 0.2309 0.6993 6,233 3.9 0.1872 0.6218 14,578 4.6
90 0.3237 0.8154 1,874 2.9 0.2792 0.7682 5,513 3.3
95 0.43S58 0.8952 346 2.2 0.3916 0.8719 1,278 2.5
100 0.5723 36 1.7 0.5448 164 1.8
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KIAMBU

MALE FEMALE

Age m(x,n) q(x,n) I(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0222 0.0218 100000.0 60.8 0.0171 0.0169 100000.0 72.8
0.0031 0.0121  97820.8 61.1 0.0029 0.0115  98314.9 73.0
S 0.0012 0.0058  96632.6 57.9 0.0010 0.0051 97186.6 69.9
10 0.0007 0.0034  96069.0 532 0.0006 0.0030  96692.2 65.2
15 0.0044 0.0218 95742.9 483 0.0013 0.0064  96397.7 60.4
20 0.0062 0.0307  93660.1 44.4 0.0016 0.0080 95777.8 55.8
25 0.0064 0.0317 90781.6 40.7 0.0019 0.0094 95014.5 51.2
30 0.0069 0.0337  87904.6 36.9 0.0022 0.0108 94120.8 46.7
35 0.0076 0.0372  84944.2 33.1 0.0025 0.0125  93104.9 42.1
40 0.0092 0.0448 81787.7 29.3 0.0031 0.0154 91939.0 37.7
45 0.0113 0.0549  78119.7 25.6 0.0037 0.0181  90520.0 33.2
50 0.0157 0.0757  73834.1 21.9 0.0050 0.0249  88882.4 28.8
5SS 0.0204 0.0970  68242.5 18.5 0.0070 0.0343 86673.4 24.4
60 0.0299 0.1393  61620.2 15.2 0.0111 0.0540 83701.6 20.2
65 0.0438 0.1978  53038.9 12.2 0.0186 0.0893 79184.6 16.2
70 0.0650 0.2801  42549.0 9.6 0.0327 0.1521 721133 12.5
75 0.0976 0.3911  30631.0 7.4 0.0585 0.2569 61148.0 9.3
80 0.1460 0.5273  18652.4 5.5 0.1068 0.4221  45439.8 6.6
85 0.2203 0.6815 8816.7 4.0 0.184S 0.6172  26260.0 4.6
90 0.3175 0.8113 2808.4 3.0 0.2854 0.7776 ~ 10051.1 3.3
95 0.4477 0.9060 530.0 2.2 0.4130 0.8906 2235.7 2.4
100 0.5508 49.8 1.8 0.5190 244.5 1.9
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TURKANA

MALE FEMALE
Age m(x,n)  q(xn) 1(x) e(x) m(x,n)  q(x,n) 1(x) e(x)

0 0.0464 0.0447 100,000 55.9 0.0359 0.0349 100,000 60.0
1 0.0063 0.0249 95,528 57.5 0.0060 0.0237 96,512 61.2
S 0.0024 0.0118 93,148 5S5.0 0.0021 0.0104 94,223 58.7
10 0.0014 0.0069 92,046 50.6 0.0013 0.0063 93,243 54.2
15 0.0055 0.0271 91,413 45.9 0.0042 0.0206 92,658 49.6
20 0.0077 0.0380 88,933 42.1 0.0051 0.0251 90,753 45.6
25 0.0079 0.0389 85,555 38.7 0.0059 0.0290 88,476 41.7
30 0.0084 0.0410 82,229 35.2 0.0066 0.0325 85,907 37.8
35 0.0092 0.0449 78,854 31.6 0.0075 0.0369 83,118 34.0
40 0.0110 0.0537 75,314 27.9 0.0090 0.0441 80,053 30.2
4S5 0.0134 0.0650 71,273 24.4 0.0103 0.0500 76,525 26.5
S0 0.0185 0.0884 66,641 20.9 0.0136 0.0657 72,698 22.8
SS 0.0236 0.1115 60,751 17.6 0.0179 0.0859 67,922 19.2
60 0.0339 0.1567 53,978 14.5 0.0266 0.1251 62,087 15.7
65 0.0486 0.2170 45,520 11.7 0.0406 0.1850 54,322 12.6
70 0.0702 0.2989 35,641 9.3 0.0622 0.2699 44,274 9.9
75 0.1026 0.4063 24,989 7.2 0.0937 0.3787 32,326 7.6
80 0.1499 0.5362 14,837 5.4 0.1412 0.5149 20,084 5.7
8S 0.2224 0.6846 6,881 4.0 0.2080 0.6590 9,744 4.2
920 0.3182 0.8118 2,170 3.0 0.2949 0.7860 3,323 3.2
95 0.4478 0.9058 409 2.2 0.4151 0.8881 711 2.4
100 0.5500 38 1.8 0.5095 80 2.0
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West Pokot

Males Females
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0499 0.0479 100000 57.6 0.0288 0.0281 100000 61.1
0.0049 0.0195 95207 59.5 0.0053 0.0210 97195 61.9
S 0.0016 0.0078 93349 56.7 0.0017 0.0085 95158 59.2
10 0.0011 0.0057 92623 52.1 0.0015 0.0073 94348 54.7
15 0.0023 0.0112 92097 47.4 0.0029 0.0146 93657 50.1
20 0.0040 0.0197 91066 42.9 0.0041 0.0203 92289 45.8
25 0.0049 0.0241 89271 38.7 0.0047 0.0230 90420 41.6
30 0.0063 0.0310 87122 34.6 0.0057 0.0279 88337 37.6
35 0.0086 0.0421 84418 30.6 0.0074 0.0365 85875 33.6
40 0.0118 0.0574 80862 26.9 0.0099 0.0481 82741 29.7
45 0.0157 0.0758 76218 23.3 0.0125 0.0609 78760 26.1
50 0.0207 0.0984 70440 20.0 0.0165 0.0793 73967 22.6
SS 0.0274 0.1284 63507 16.9 0.0213 0.1013 68103 19.4
60 0.0369 0.1693 55351 14.1 0.0285 0.1330 61207 16.3
65 0.0513 0.2275 45980 11.4 0.0381 0.1742 53065 13.4
70 0.0738 0.3115 35518 9.0 0.0550 0.2420 43819 10.6
75 0.1066 0.4185 24453 7.0 0.0803 0.3345 33213 8.2
80 0.1576 0.5550 14219 5.2 0.1253 0.4736 22102 6.1
85 0.2331 0.7030 6328 3.9 0.1954 0.6379 11634 4.4
90 0.3275 0.8193 1879 2.9 0.2883 0.7790 4213 3.2
95 0.4415 0.8983 340 22 0.4015 0.8780 931 2.4
100 0.5804 35 1.7 0.5549 114 1.8
SAMBURU
MALE FEMALE
Age  mGun)  qGxn) 1) e mxn)  atom) 1) e
0 0.0259 0.0253 100,000 58.5 0.0233 0.0229 100,000 67.4
0.0036 0.0141 97,471 59.0 0.0039 0.0156 97,713 68.0
S 0.0014 0.0067 96,096 55.8 0.0014 0.0069 96,192 65.0
10 0.0008 0.0039 95,449 S1.2 0.0008 0.0041 95,531 60.4
15 0.0053 0.0260 95,073 46.4 0.0022 0.0111 95,135 558.7
20 0.0074 0.0365 92,599 42.6 0.0028 0.0137 94,079 51.3
25 0.0076 0.0374 89,220 39.1 0.0032 0.0161 92,790 47.0
30 0.0081 0.0396 85,880 35.5 0.0037 0.0183 91,298 42.7
35 0.0089 0.0434 82,483 31.8 0.0043 0.0211 89,629 38.4
40 0.0107 0.0519 78,907 28.2 0.0052 0.0257 87,740 34.2
45 0.0130 0.0630 74,812 24.6 0.0060 0.0298 85,483 30.0
S0 0.0179 0.0859 70,101 21.1 0.0082 0.0402 82,938 25.9
SS 0.0230 0.1087 64,077 17.8 0.0112 0.0544 79,603 21.9
60 0.0331 0.1534 57,111 14.6 0.0173 0.0830 75,272 18.0
65 0.0477 0.2135 48,350 11.8 0.0279 0.1310 69,025 14.4
70 0.0693 0.2955 38,029 9.4 0.0462 0.2080 59,983 11.1
75 0.1017 0.4036 26,791 7.2 0.0761 0.3206 47,506 8.3
80 0.1492 0.5347 15,979 5.5 0.1256 0.4751 32,277 6.1
85 0.2220 0.6841 7,43S 4.0 0.1983 0.6425 16,942 4.4
90 0.3181 0.8117 2,349 3.0 0.2912 0.7828 6,056 3.2
95 0.4478 0.9058 442 2.2 0.4143 0.8891 1,316 2.4
100 0.5502 42 1.8 0.4990 146 2.0
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Trans Nzoia

Males Females
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0365 0.0354 100,000 64.4 0.0286 0.0279 100,000 67.9
0.0050 0.0198 96,461 65.7 0.0048 0.0190 97,213 68.9
S 0.0019 0.0094 94,556 63.0 0.0017 0.0084 95,369 66.2
10 0.0011 0.00S5S 93,666 58.6 0.0010 0.0050 94,571 61.7
1S 0.0025 0.0126 93,153 53.9 0.0019 0.0096 94,095 57.0
20 0.0036 0.0180 91,981 49.6 0.0024 0.0119 93,191 52.5
25 0.0038 0.0188 90,326 45.4 0.0028 0.0140 92,083 48.1
30 0.0041 0.0203 88,626 41.2 0.0032 0.0159 90,799 43.8
35 0.0046 0.0227 86,827 37.0 0.0037 0.0184 89,357 39.5
40 0.0057 0.0279 84,852 32.9 0.0045 0.0225 87,714 35.1
45 0.0071 0.0349 82,483 28.7 0.0053 0.0261 85,745 30.9
50 0.0101 0.0495 79,608 24.7 0.0072 0.0354 83,506 26.7
55 0.0136 0.0657 75,667 20.8 0.0099 0.0483 80,546 22.5
60 0.0207 0.0987 70,698 17.1 0.0154 0.0743 76,658 18.5
65 0.0321 0.1489 63,722 13.7 0.0252 0.1190 70,960 14.8
70 0.0510 0.2271 54,234 10.6 0.0424 0.1927 62,517 11.5
75 0.0827 0.3433 41,919 8.0 0.0714 0.3043 50,472 8.6
80 0.1335 0.4965 27,530 S.8 0.1210 0.4627 35,112 6.2
85 0.2128 0.6699 13,863 4.1 0.1951 0.6370 18,868 4.4
90 0.3151 0.8096 4,576 3.0 0.2899 0.7817 6,850 3.2
95 0.4473 0.9070 871 2.2 0.4140 0.8895 1,496 2.4
100 0.5542 81 1.8 0.5168 165 1.9
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Uasin Gishu

Males Females
Age m(x,n q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0298 0.0291 100,000 63.6 0.0207 0.0203 100,000 71.7
1 0.0041 0.0162 97,095 64.5 0.0035 0.0138 97,968 72.2
S 0.0016 0.0077 95,522 61.5 0.0012 0.0061 96,613 69.2
10 0.0009 0.0045 94,784 57.0 0.0007 0.0037 96,025 64.6
15 0.0030 0.0149 94,354 522 0.0014 0.0069 95,670 59.8
20 0.0043 0.0213 92,948 48.0 0.0017 0.0086 95,012 55.2
25 0.004S5 0.0222 90,970 44.0 0.0020 0.0101 94,199 50.7
30 0.0048 0.0238 88,951 39.9 0.0023 0.0116 93,247 46.2
35 0.0054 0.0266 86,832 3S5.8 0.0027 0.0135 92,167 41.7
40 0.0066 0.0325 84,527 31.7 0.0033 0.0166 90,926 37.2
45 0.0082 0.0404 81,781 27.7 0.0039 0.0194 89,420 32.8
50 0.0117 0.0568 78,481 23.8 0.0054 0.0266 87,688 28.4
55 0.0155 0.0747 74,022 20.1 0.0075 0.0366 85,359 24.1
60 0.0234 0.1107 68,494 16.5 0.0118 0.0573 82,234 19.9
65 0.0356 0.1640 60,911 13.2 0.0197 0.0944 77,520 15.9
70 0.0555 0.2444 50,921 10.3 0.0344 0.1593 70,203 12.3
75 0.0877 0.3597 38,478 7.8 0.0609 0.2658 59,021 9.2
80 0.1379 0.5076 24,636 5.7 0.1096 0.4302 43,331 6.5
85 0.2155 0.6742 12,131 4.1 0.1867 0.6214 24,688 4.6
90 0.3160 0.8102 3,952 3.0 0.2864 0.7784 9,346 3.2
95 0.4475 0.9066 750 2.2 0.4132 0.8904 2,071 2.4
100 0.5529 70 1.8 0.5187 227 1.9
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ELGEYO MARAKWET

MALE FEMALE

Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0413 0.0399 100,000 57.9 0.0261 0.0255 100,000 62.5
0.0042 0.0166 96,006 59.3 0.0047 0.0185 97,449 63.1
S 0.0014 0.0068 94,410 56.3 0.0015 0.0075 95,650 60.3
10 0.0011 0.00S83 93,765 S51.7 0.0013 0.0065 94,930 58.7
15 0.0023 0.0112 93,270 46.9 0.0026 0.0131 94,311 S1.1
20 0.0040 0.0198 92,221 42.4 0.0036 0.0180 93,078 46.7
25 0.0049 0.0242 90,398 38.3 0.0042 0.0205 91,399 42.5
30 0.0064 0.0317 88,209 34.1 0.0051 0.0249 89,521 38.3
35 0.0089 0.0438 85,412 30.2 0.0067 0.0330 87,288 34.3
40 0.0125 0.0605 81,674 26.4 0.0090 0.0440 84,406 30.3
45 0.0167 0.0803 76,733 23.0 0.0116 0.0566 80,688 26.6
50 0.0219 0.1038 70,571 19.7 0.015S 0.0745 76,124 23.1
SS 0.0285 0.1332 63,247 16.7 0.0201 0.0960 70,452 19.7
60 0.0384 0.1756 54,821 13.9 0.0273 0.1278 63,687 16.5
65 0.0525 0.2323 45,192 11.3 0.0367 0.1685 55,546 13.6
70 0.0747 0.3147 34,695 9.0 0.0533 0.2356 46,186 10.8
75 0.1069 0.4193 23,777 7.0 0.0783 0.3276 35,306 8.4
80 0.1573 0.5540 13,807 5.3 0.1227 0.4666 23,741 6.2
85 0.2314 0.7000 6,159 3.9 0.1924 0.6320 12,664 4.5
90 0.3242 0.8160 1,848 2.9 0.2850 0.7750 4,660 3.3
95 0.4365 0.8956 340 2.2 0.3978 0.8757 1,048 2.4
100 0.5727 36 1.7 0.5511 130 1.8
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NANDI

MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.03099 0.03018 100,000 60.0 0.02305  0.02259 100,000 70.4
0.00426  0.01686 96,982 60.9 0.00388  0.01537 97,741 71.1
S 0.00161 0.00802 95,347 57.9 0.00136  0.00678 96,239 68.1
10 0.00094 0.00469 94,582 53.3 0.00082  0.00409 95,586 63.6
15 0.00431 0.02135 94,139 48.6 0.00156  0.00777 95,195 58.8
20 0.00612 0.03015 92,129 44.6 0.00194  0.00965 94,455 54.3
25 0.00632 0.03111 89,351 40.9 0.00228 0.01134 93,544 49.8
30 0.00673 0.03310 86,571 37.1 0.00261  0.01297 92,483 45.3
35 0.00744 0.03653 83,706 33.3 0.00303  0.01504 91,284 40.9
40 0.00902 0.04413 80,648 29.4 0.00373  0.01848 89,911 36.5
45 0.01110 0.05405 77,089 25.7 0.00436  0.02157 88,249 32.1
50 0.01548 0.07462 72,922 22.0 0.00598  0.02948 86,345 27.8
S§ 0.02009  0.09582 67,481 18.6 0.00825  0.04046 83,800 23.5
60 0.02950 0.13774 61,015 15.3 0.01299  0.06304 80,409 194
65 0.04333  0.19603 52,611 12.3 0.02158  0.10274 75,340 15.5
70 0.06452 0.27831 42,297 9.6 0.03719  0.17101 67,599 12.0
75 0.09708 0.38961 30,525 7.4 0.06465  0.27981 56,039 8.9
80 0.14567 0.52644 18,632 5.5 0.11381  0.44251 40,359 6.4
85 0.22005 0.68115 8,824 4.0 0.18990  0.62749 22,500 4.5
90 0.31747 0.8112§ 2,813 3.0 0.28775  0.77972 8,381 3.2
95 0.44771  0.90607 531 2.2 0.41351  0.8900S 1,846 2.4
100 0.55093 50 1.8 0.51805 203 1.9
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BARINGO

MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0336 0.0327 100,000 65.4 0.0204 0.0201 100,000 68.9
0.0046 0.0182 96,735 66.6 0.0034 0.0136 97,994 69.3
S 0.0017 0.0087 94,971 63.8 0.0012 0.0060 96,658 66.3
10 0.0010 0.0051 94,148 59.4 0.0007 0.0036 96,075 61.6
15 0.0023 0.0116 93,669 54.7 0.0020 0.0098 95,7258 56.9
20 0.0034 0.0167 92,584 50.3 0.0024 0.0121 94,791 52.4
25 0.0035 0.0174 91,041 46.1 0.0029 0.0142 93,646 48.0
30 0.0038 0.0188 89,452 41.9 0.0033 0.0162 92,316 43.7
35 0.0043 0.0211 87,769 37.6 0.0038 0.0187 90,823 39.3
40 0.0053 0.0260 85,914 334 0.0046 0.0228 89,126 35.0
45  0.0066 0.0325 83,683 29.2 0.0054 0.0266 87,091 30.8
50 0.0095 0.0464 80,960 25.1 0.0073 0.0360 84,778 26.6
5§ 0.0127 0.0618 77,208 21.2 0.0100 0.0490 81,728 22.5
60 0.0195 0.0933 72,438 17.4 0.0156 0.0753 77,728 18.5
65 0.0305 0.1420 65,676 13.9 0.0255 0.1204 71,872 14.8
70  0.0489 0.2189 56,350 10.8 0.0429 0.1945 63,221 11.4
75 0.0803 0.3352 44,015 8.1 0.0720 0.3063 50,927 8.5
80 0.1313 0.4907 29,263 5.9 0.1216 0.4642 35,329 6.2
85 0.2114 0.6676 14,902 4.2 0.195S§ 0.6376 18,931 4.4
90 0.3146 0.8093 4,953 3.0 0.2901 0.7818 6,860 3.2
95 0.4472 0.9072 945 2.2 0.4140 0.8894 1,497 2.4
100 0.5549 88 1.8 0.5168 165 1.9
LAIKIPIA
MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0207 0.0203 100,000 59.2 0.0145 0.0143 100,000 71.9
0.0029 0.0113 97,973 59.4 0.0025 0.0098 98,566 71.9
S 0.0011 0.0054 96,863 56.0 0.0009 0.0043 97,602 68.6
10  0.0006 0.0031 96,342 S1.3 0.000S5 0.0026 97,178 63.9
15 0.0052 0.0258 96,039 46.5 0.0015 0.0076 96,926 59.1
20 0.0074 0.0362 93,558 42.6 0.0019 0.0094 96,192 54.5
25  0.0076 0.0371 90,167 39.1 0.0022 0.0110 95,292 50.0
30 0.0080 0.0393 86,817 35.6 0.0025 0.0126 94,240 45.5
35 0.0088 0.0431 83,408 31.9 0.0030 0.0146 93,050 41.1
40 0.0106 0.0516 79,816 28.2 0.0036 0.0180 91,688 36.6
45 0.0129 0.0626 75,700 24.6 0.0043 0.0211 90,033 32.3
50 0.0178 0.0854 70,961 21.1 0.0058 0.0288 88,135 27.9
S5  0.0228 0.1082 64,900 17.8 0.0081 0.0395 85,597 23.7
60 0.0330 0.1528 57,879 14.7 0.0127 0.0617 82,212 19.5
65 0.0475 0.2128 49,037 11.9 0.0212 0.1008 77,141 15.6
70  0.0691 0.2948 38,603 9.4 0.0366 0.1683 69,365 12.1
75 0.1015 0.4031 27,222 7.2 0.0638 0.2766 57,690 9.0
80 0.1491 0.5344 16,250 5.5 0.1129 0.4398 41,731 6.4
85 0.2219 0.6840 7,566 4.0 0.1892 0.6262 23,378 4.5
90 0.3181 0.8117 2,391 3.0 0.2875 0.7794 8,740 3.2
95 0.4478 0.9058 450 2.2 0.4134 0.8901 1,928 2.4
100 0.5502 42 1.8 0.5182 212 1.9
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NAKURU

MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0381 0.0369 100,000 58.3 0.0293 0.0286 100,000 69.1
0.0052 0.0206 96,306 59.5 0.0049 0.0194 97,142 70.1
S 0.0020 0.0098 94,321 56.7 0.0017 0.0086 95,254 67.5
10 0.0012 0.0057 93,396 522 0.0010 0.0051 94,438 63.0
15 0.0047 0.0235 92,861 47.5 0.0017 0.0082 93,953 58.3
20 0.0067 0.0331 90,682 43.6 0.0021 0.0102 93,181 53.8
25  0.0069 0.0340 87,684 40.0 0.0024 0.0120 92,231 49.3
30 0.0074 0.0361 84,702 36.3 0.0028 0.0137 91,121 44.9
35 0.0081 0.0397 81,645 32.6 0.0032 0.0159 89,872 40.5
40 0.0098 0.0478 78,403 28.8 0.0039 0.0195 88,441 36.1
4S  0.0120 0.0582 74,658 25.1 0.0046 0.0228 86,715 31.8
50 0.0166 0.0799 70,312 21.5 0.0063 0.0310 84,738 27.5
S5 0.0214 0.1019 64,691 18.2 0.0087 0.0425 82,109 23.3
60 0.0312 0.1453 58,097 15.0 0.0136 0.0661 78,617 19.2
65 0.0454 0.2045 49,657 12.1 0.0226 0.1072 73,424 15.3
70  0.0669 0.2868 39,502 9.5 0.0386 0.1770 65,555 11.9
75 0.0994 0.3966 28,174 7.3 0.0666 0.2868 53,952 8.8
80 0.1474 0.5306 17,000 S.S 0.1159 0.4484 38,480 6.3
85 0.2210 0.6826 7,980 4.0 0.1914 0.6303 21,226 4.5
90 0.3178 0.8115 2,533 3.0 0.2884 0.7803 7,847 3.2
95 0.4478 0.9059 477 2.2 0.4137 0.8899 1,724 2.4
100 0.5505 45 1.8 0.5177 190 1.9
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NAROK

Males Females
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.04996  0.04799 100,000 57.8 0.02713  0.02650 100,000 61.9
0.00492 0.01944 95,201 59.7 0.00494  0.01952 97,350 62.6
S 0.00156 0.00777 93,350 56.8 0.00159  0.00792 95,450 59.8
10 0.00113 0.00563 92,624 52.3 0.00138 0.00688 94,694 55.2
15 0.00223 0.01109 92,102 47.5 0.00276  0.01371 94,043 50.6
20 0.00394 0.01952 91,081 43.0 0.00383 0.01897 92,753 46.3
25 0.00481 0.02377 89,303 38.8 0.00437 0.02162 90,993 42.1
30 0.00621 0.03059 87,180 34.7 0.00532  0.02626 89,026 38.0
35 0.00847 0.04151 84,512 30.7 0.00703 0.03457 86,688 33.9
40 0.01163 0.05657 81,004 27.0 0.00939  0.04591 83,691 30.1
4S5 0.015S53 0.07484 76,422 23.4 0.01205 0.05855 79,849 26.4
50 0.02043 0.09733 70,702 20.1 0.01594 0.07674 75,174 22.9
S5 0.02717  0.12742 63,821 17.0 0.02068 0.09846 69,405 19.6
60 0.03667 0.16826 55,689 14.1 0.02783  0.13032 62,572 16.4
65 0.05100 0.22656 46,318 11.4 0.03735 0.17115 54,417 13.5
70 0.07354 0.31059 35,825 9.0 0.05402 0.23846 45,104 10.7
75 0.10629 0.41767 24,698 7.0 0.07917  0.33062 34,348 8.3
80 0.15733 0.55430 14,382 5.3 0.12384 0.46964 22,992 6.2
85 0.23288 0.70266 6,410 3.9 0.19371  0.63456 12,194 4.5
90 0.32734 0.81913 1,906 2.9 0.28642 0.77673 4,456 3.3
95 0.44138 0.89829 345 2.2 0.39941 0.87671 995 2.4
100 0.58069 35 1.7 0.55280 123 1.8
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KAJIADO

Males Females

Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0366 0.0355 100,000 57.8 0.0239 0.0234 100,000 63.5
0.0038 0.0151 96,451 58.9 0.0042 0.0166 97,663 64.0
S 0.0013 0.0064 94,991 55.8 0.0014 0.0068 96,039 61.1
10 0.0010 0.0050 94,385 S1.1 0.0012 0.0060 95,389 56.5
15 0.0023 0.0113 93,910 46.4 0.0024 0.0119 94,818 51.8
20 0.0040 0.0200 92,849 41.9 0.0033 0.0165 93,686 47.4
25 0.0050 0.0248 90,991 37.7 0.0038 0.0188 92,144 43.1
30 0.0067 0.0330 88,730 33.6 0.0047 0.0230 90,413 38.9
35 0.0094 0.0461 85,804 29.6 0.0062 0.0306 88,335 34.8
40 0.0133 0.0643 81,851 259 0.0084 0.0413 85,628 30.8
45 0.0179 0.0856 76,588 22.5 0.0110 0.0537 82,090 27.0
50 0.0232 0.1098 70,035 19.4 0.0148 0.0714 77,680 23.4
SS 0.0298 0.1387 62,344 16.5 0.0194 0.0925 72,133 20.0
60 0.0400 0.1821 53,694 13.7 0.0265 0.1243 65,463 16.7
65 0.0538 0.237S 43,915 11.2 0.0357 0.1642 57,328 13.7
70 0.0759 0.3187 33,487 8.9 0.0519 0.2304 47,913 10.9
7S 0.1077 0.421S 22,815 7.0 0.0766 0.3217 36,874 8.5
80 0.1577 0.5548 13,198 S.3 0.1206 0.4605 25,013 6.3
85 0.2309 0.6990 5,876 3.9 0.1898 0.6269 13,494 4.5
90 0.3227 0.8144 1,769 2.9 0.2821 0.7716 5,034 3.3
95 0.4338 0.8941 328 2.2 0.3947 0.8738 1,150 2.4
100 0.5702 35 1.8 0.5480 145 1.8
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KERICHO

MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0391 0.0378 100,000 58.1 0.0249 0.0244 100,000 62.9
0.0040 0.0158 96,220 59.4 0.0044 0.0176 97,559 63.5
S 0.0013 0.0066 94,700 56.3 0.0014 0.0072 95,846 60.6
10 0.0010 0.0051 94,077 51.6 0.0013 0.0063 95,158 56.0
15 0.0022 0.0111 93,593 46.9 0.0025 0.0126 94,561 51.4
20 0.0040 0.0196 92,550 42.4 0.0035 0.0174 93,371 47.0
25 0.0049 0.0241 90,735 38.2 0.0040 0.0198 91,751 42.8
30 0.0064 0.0317 88,546 34.1 0.0049 0.0241 89,938 38.6
35 0.0090 0.0439 85,743 30.1 0.0065 0.0320 87,769 34.5
40 0.0126 0.0610 81,978 26.4 0.0088 0.0429 84,960 30.5
45 0.0169 0.0811 76,980 22.9 0.0114 0.0555 81,312 26.8
50 0.0221 0.1049 70,734 19.7 0.0152 0.0734 76,801 23.2
5SS 0.0287 0.1341 63,317 16.7 0.0198 0.0947 71,167 19.8
60 0.0388 0.1770 54,823 13.9 0.0270 0.1265 64,431 16.6
65 0.0527 0.2332 45,117 11.3 0.0363 0.1668 56,283 13.6
70 0.0749 0.3152 34,594 9.0 0.0527 0.2333 46,897 10.9
75 0.1068 0.4191 23,692 7.0 0.0775 0.3249 35,956 8.4
80 0.1570 0.5533 13,762 5.3 0.1217 0.4638 24,274 6.2
85 0.2307 0.6989 6,147 3.9 0.1912 0.6297 13,016 4.5
90 0.3232 0.8149 1,851 2.9 0.2836 0.7734 4,820 3.3
9S 0.4349 0.8947 343 2.2 0.3963 0.8748 1,092 2.4
100 0.5714 36 1.8 0.5497 137 1.8
BOMET
MALES FEMALE
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)

0 0.0445 0.0429 100,000 58.1 0.0239 0.0234 100,000 63.6

1 0.0044 0.0176 95,706 59.7 0.0042 0.0165 97,656 64.1

5 0.0014 0.0071 94,024 56.7 0.0014 0.0067 96,041 61.2

10 0.0011 0.0054 93,354 52.1 0.0012 0.0059 95,394 56.6

15 0.0022 0.0111 92,852 47.4 0.0024 0.0118 94,828 51.9

20 0.0039 0.0194 91,821 42.9 0.0033 0.0163 93,706 47.5

25 0.0048 0.0237 90,038 38.7 0.0038 0.0186 92,181 43.2

30 0.0062 0.0307 87,906 34.5 0.0046 0.0227 90,469 39.0

35 0.0086 0.0420 85,208 30.6 0.0061 0.0303 88,415 34.8

40 0.0119 0.0578 81,626 26.8 0.0083 0.0408 85,740 30.9

4S5 0.0159 0.0767 76,912 23.3 0.0109 0.0531 82,239 27.1

50 0.0209 0.0996 71,016 20.0 0.0146 0.0707 77,875 23.4

55 0.0276 0.1294 63,941 16.9 0.0192 0.0916 72,373 20.0

60 0.0374 0.1712 55,667 14.0 0.0263 0.1234 65,740 16.8

65 0.0515 0.2286 46,138 11.4 0.0355 0.1635 57,628 13.8

70 0.0739 0.3117 35,592 9.0 0.0518 0.2298 48,205 11.0

75 0.1062 0.4174 24,499 7.0 0.0765 0.3213 37,129 8.5

80 0.1569 0.5531 14,272 5.3 0.1204 0.4601 25,201 6.3

85 0.2316 0.7004 6,378 3.9 0.1897 0.6267 13,605 4.5

20 0.3251 0.8169 1,911 2.9 0.2819 0.7714 5,079 3.3

95 0.4382 0.8965 350 2.2 0.3945 0.8737 1,161 2.4

100 0.5750 36 1.7 0.5478 147 1.8
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KAKAMEGA

MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0445 0.0429 100,000 63.4 0.0326 0.0317 100,000 66.1
0.0061 0.0239 95,709 65.2 0.0055 0.0216 96,826 67.3
S 0.0023 0.0114 93,420 62.8 0.0019 0.0095 94,736 64.7
10 0.0013 0.0066 92,356 58.4 0.0012 0.0057 93,835 60.3
15  0.0026 0.0127 91,744 53.8 0.0022 0.0111 93,297 55.7
20 0.0037 0.0182 90,581 49.5 0.0028 0.0138 92,258 513
25 0.0038 0.0190 88,934 45.3 0.0033 0.0161 90,989 46.9
30 0.0041 0.0205 87,247 41.2 0.0037 0.0183 89,522 42.7
35 0.0046 0.0229 85,459 37.0 0.0043 0.0211 87,881 38.4
40 0.0057 0.0282 83,499 32.8 0.0052 0.0258 86,024 34.2
45 0.0072 0.0351 81,147 28.7 0.0061 0.0299 83,807 30.0
50 0.0102 0.0499 78,295 24.6 0.0082 0.0403 81,304 25.9
55 0.0137 0.0661 74,389 20.8 0.0112 0.0545 78,027 21.8
60 0.0208 0.0993 69,469 17.1 0.0173 0.0832 73,774 18.0
65 0.0322 0.1497 62,570 13.6 0.0280 0.1312 67,638 14.3
70 0.0512 0.2280 53,202 10.6 0.0463 0.2083 58,763 11.1
75 0.0830 0.3442 41,072 7.9 0.0762 0.3209 46,523 8.3
80 0.1338 0.4971 26,934 5.8 0.1257 0.4754 31,595 6.1
85 0.2130 0.6702 13,545 4.1 0.1983 0.6426 16,576 4.4
90 0.3151 0.8097 4,468 3.0 0.2912 0.7828 5,924 3.2
95 0.4473 0.9070 850 2.2 0.4143 0.8891 1,287 2.4
100 0.5541 79 1.8 0.4992 143 2.0
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VIHIGA

MALES FEMALES
Age m(x,n q(x,n) 1(x) e(x) m(x,n q(x,n) 1(x) e(x)
0 0.0477 0.0459 100,000 59.8 0.0466 0.0449 100,000 62.1
0.0065 0.0256 95,413 61.7 0.0078 0.0304 95,514 64.0
S 0.0024 0.0121 92,971 59.2 0.0027 0.0133 92,607 62.0
10 0.0014 0.0071 91,844 54.9 0.0016 0.0080 91,374 57.8
15 0.0036 0.0181 91,194 50.3 0.0029 0.0144 90,642 533
20  0.0052 0.0257 89,548 46.2 0.0036 0.0176 89,341 49.0
25 0.0054 0.0266 87,249 42.3 0.0042 0.0206 87,764 44.8
30 0.0058 0.0284 84,928 38.4 0.0047 0.0233 85,957 40.7
35 0.0064 0.0316 82,513 34.5 0.0054 0.0267 83,956 36.6
40 0.0078 0.0383 79,909 30.5 0.0066 0.0323 81,7158 32.6
45  0.0097 0.0473 76,847 26.6 0.0076 0.0372 79,073 28.6
50 0.0136 0.0659 73,212 22.8 0.0102 0.0497 76,134 24.6
S5 0.0179 0.0856 68,384 19.2 0.0137 0.0663 72,351 20.7
60 0.0266 0.1249 62,528 15.8 0.0209 0.0994 67,551 17.0
65 0.0397 0.1812 54,717 12.7 0.0330 0.1529 60,836 13.6
70  0.0604 0.2629 44,805 9.9 0.0529 0.2344 51,533 10.6
75  0.0929 0.3765 33,024 7.5 0.0838 0.3468 39,451 8.0
80 0.1423 0.5183 20,592 5.6 0.1328 0.4939 25,769 5.9
85 0.2181 0.6782 9,918 4.1 0.2029 0.6506 13,041 4.3
90 0.3168 0.8108 3,191 3.0 0.2930 0.7843 4,557 3.2
95 0.4476 0.9063 604 2.2 0.4147 0.8886 983 2.4
100  0.5517 57 1.8 0.5063 109 2.0

BUNGOMA

MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0361 0.0350 100,000 6S.5 0.0266 0.0260 100,000 68.2
1 0.0049 0.0195 96,500 66.9 0.0045 0.0177 97,403 69.1
S 0.0019 0.0093 94,616 64.2 0.0016 0.0078 95,681 66.3
10 0.0011 0.0054 93,736 59.7 0.0009 0.0047 94,938 61.8
15 0.0022 0.0111 93,226 55.1 0.0019 0.0096 94,492 57.0
20  0.0032 0.0160 92,187 50.6 0.0024 0.0118 93,589 52.6
25  0.0034 0.0167 90,715 46.4 0.0028 0.0139 92,482 48.2
30 0.0037 0.0181 89,199 42.2 0.0032 0.0158 91,196 43.8
35 0.0041 0.0203 87,585 37.9 0.0037 0.0183 89,753 39.5
40 0.0051 0.0250 85,808 33.6 0.0045 0.0224 88,107 35.2
45  0.0064 0.0314 83,663 29.4 0.0053 0.0261 86,133 30.9
50 0.0091 0.0447 81,038 25.3 0.0072 0.0354 83,888 26.7
55 0.0123 0.0598 77,414 21.4 0.0099 0.0482 80,919 22.6
60 0.0189 0.0906 72,788 17.6 0.0154 0.0742 77,021 18.6
65 0.0296 0.1383 66,196 14.0 0.0252 0.1188 71,307 14.8
70 0.0478 0.2145 57,038 10.9 0.0423 0.1924 62,839 11.5
75 0.0790 0.3307 44,802 8.1 0.0713 0.3040 50,749 8.6
80 0.1301 0.4876 29,984 5.9 0.1209 0.4624 35,322 6.2
85 0.2106 0.6664 15,364 4.2 0.1950 0.6368 18,990 4.4
90 0.3143 0.8091 5,126 3.0 0.2899 0.7816 6,896 3.2
95 0.4472 0.9073 979 2.2 0.4140 0.8895 1,506 2.4
100 0.5553 91 1.8 0.5169 166 1.9

103



BUSIA

MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n)  q(x,n) 1(x) e(x)
0 0.0484 0.0465 100,000 62.3 0.0363 0.0352 100,000 66.2
0.0066 0.0259 95,346 64.3 0.0061 0.0239 96,480 67.6
S 0.0025 0.0123 92,873 62.0 0.0021 0.010S 94,173 65.2
10 0.0014 0.0072 91,728 57.7 0.0013 0.0063 93,184 60.9
15 0.0028 0.0137 91,070 53.1 0.0021 0.0104 92,595 56.3
20 0.0040 0.0196 89,826 48.8 0.0026 0.0129 91,627 S51.8
2S5 0.0041 0.0204 88,069 44.7 0.0031 0.0151 90,443 47.5
30 0.0044 0.0220 86,273 40.6 0.003S 0.0172 89,074 43.2
3S 0.0050 0.0246 84,378 36.5 0.0040 0.0199 87,542 389
40 0.0061 0.0301 82,307 32.3 0.0049 0.0243 85,799 34.6
45 0.0076 0.0375 79,833 28.2 0.0057 0.0282 83,718 30.4
S0 0.0109 0.0530 76,842 24.2 0.0078 0.0381 81,360 26.2
55 0.014S 0.0700 72,771 20.4 0.0106 0.0517 78,257 22.1
60 0.0220 0.1045 67,678 16.8 0.0165 0.0792 74,211 18.2
65 0.0338 0.1563 60,609 13.4 0.0267 0.1258 68,333 14.6
70 0.0832 0.2356 51,138 10.4 0.0446 0.201S 59,737 11.3
75 0.0852 0.351S 39,092 7.9 0.0741 0.3137 47,702 8.4
80 0.1357 0.5021 25,352 5.7 0.1237 0.4700 32,736 6.1
8§ 0.2142 0.6721 12,624 4.1 0.1970 0.6402 17,352 4.4
20 0.315S 0.8099 4,139 3.0 0.2906 0.7823 6,242 3.2
95 0.4474 0.9068 787 2.2 0.4142 0.8893 1,359 2.4
100 0.553S 73 1.8 0.5164 150 1.9
SIAYA
MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0498 0.0478 100,000 53.4 0.0369 0.0358 100,000 61.6
0.0068 0.0266 95,220 55.0 0.0062 0.0243 96,417 62.9
S 0.0025 0.0126 92,684 52.5 0.0022 0.0107 94,071 60.4
10 0.001S5 0.0074 91,51S 48.1 0.0013 0.0064 93,065 56.0
15 0.0068 0.0336 90,840 43.5 0.0035 0.0173 92,467 S1.4
20 0.0096 0.0467 87,786 39.9 0.0043 0.0212 90,866 47.2
2S5 0.0097 0.0473 83,690 36.7 0.0050 0.0246 88,937 43.2
30 0.0102 0.049S 79,732 33.4 0.0056 0.0278 86,745 39.2
35 0.0110 0.0536 75,78S 30.0 0.0064 0.0317 84,336 35.3
40 0.0131 0.0635 71,720 26.6 0.0078 0.0381 81,663 31.3
4S5  0.0158 0.0759 67,169 23.2 0.0089 0.043S 78,549 27.5
S50 0.0214 0.1017 62,068 19.9 0.0119 0.0577 75,132 23.6
SS 0.0269 0.1261 SS5,753 16.9 0.0158 0.0762 70,796 19.9
60 0.0380 0.1738 48,720 13.9 0.0238 0.1125 65,400 16.3
65  0.0532 0.2350 40,254 11.3 0.0369 0.1697 58,039 13.1
70  0.0750 0.3155 30,796 9.0 0.0578 0.2534 48,192 10.2
75 0.1068 0.4190 21,081 7.0 0.0891 0.3643 35,981 7.8
80 0.1530 0.5434 12,248 5.4 0.1374 0.5056 22,873 S.8
85 0.2241 0.6871 5,592 4.0 0.2058 0.6553 11,307 4.3
90 0.3188 0.8121 1,750 3.0 0.2940 0.7853 3,897 3.2
95  0.4479 0.9056 329 2.2 0.4149 0.8883 837 2.4
100 0.5494 31 1.8 0.5084 93 2.0
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KISUMU

MALES FEMALES
Age  mGon)  a(om) Ik ) mxn) _ qGon) 1k )
0 0.0456 0.0439 100,000 54.0 0.0353 0.0343 100,000 63.1
0.0062 0.0245 95,606 55.4 0.0059 0.0233 96,574 64.4
S 0.0023 0.0116 93,263 52.8 0.0021 0.0102 94,325 61.9
10 0.0014 0.0068 92,178 48.4 0.0012 0.0062 93,358 57.5
15 0.0067 0.0329 91,554 43.7 0.0030 0.0149 92,781 52.8
20 0.0094 0.04S58 88,538 40.1 0.0037 0.0184 91,395 48.6
25 0.0095 0.0465 84,483 36.9 0.0043 0.0215 89,714 44.5
30 0.0100 0.0487 80,555 33.6 0.0049 0.0242 87,788 40.4
35 0.0108 0.0528 76,633 30.2 0.0056 0.0278 85,663 36.3
40  0.0129 0.0625 72,588 26.7 0.0068 0.0335 83,284 32.3
45 0.0155 0.0749 68,050 23.3 0.0079 0.0385 80,491 28.3
S0 0.0211 0.100S5 62,955 20.0 0.0105 0.0514 77,390 24.3
SS 0.0266 0.1248 56,629 16.9 0.0142 0.0685 73,413 20.5
60 0.0376 0.1722 49,560 14.0 0.0215 0.1023 68,385 16.8
65 0.0528 0.2334 41,025 11.4 0.0339 0.1566 61,389 13.5
70 0.0746 0.3140 31,450 9.1 0.0540 0.2387 51,773 10.5
75  0.1065 0.4179 21,573 7.1 0.0850 0.3508 39,414 7.9
80 0.1527 0.5428 12,558 5.4 0.1339 0.4967 25,586 5.9
85 0.2239 0.6869 5,741 4.0 0.2036 0.6517 12,877 4.3
90 0.3187 0.8121 1,798 3.0 0.2932 0.7846 4,485 3.2
95 0.4479 0.9056 338 2.2 0.4147 0.8886 966 2.4
100 0.5495 32 1.8 0.5069 108 2.0
HOMA BAY
MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0  0.0687 0.0653 100,000 50.5 0.0517 0.0496 100,000 60.2
0.0093 0.0362 93,472 53.0 0.0086 0.0336 95,037 62.3
S 0.0035 0.0171 90,090 50.9 0.0030 0.0147 91,846 60.4
10  0.0020 0.0100 88,549 46.8 0.0018 0.0088 90,496 56.3
15 0.0076 0.0375 87,668 42.2 0.0034 0.0166 89,699 51.8
20 0.0106 0.0517 84,382 38.7 0.0041 0.0204 88,208 47.6
25  0.0107 0.0522 80,019 35.7 0.0048 0.0237 86,409 43.5
30 0.0112 0.0543 75,843 32.5 0.0054 0.0267 84,360 39.5
35 0.0121 0.0586 71,722 29.3 0.0062 0.0305 82,108 35.6
40 0.0143 0.0689 67,519 25.9 0.0075 0.0368 79,600 31.6
45 0.0171 0.0819 62,868 22.7 0.0086 0.0421 76,673 27.7
50 0.0230 0.1088 57,719 19.4 0.0115 0.0559 73,447 23.8
55 0.0286 0.1337 51,437 16.5 0.0153 0.0740 69,344 20.1
60  0.0400 0.1823 44,557 13.7 0.0231 0.1096 64,213 16.5
65  0.0554 0.2436 36,434 11.1 0.0361 0.1660 57,176 13.2
70  0.0772 0.3232 27,558 8.9 0.0567 0.2493 47,687 10.3
75 0.1088 0.4247 18,651 7.0 0.0880 0.3606 35,799 7.8
80 0.1544 0.5466 10,730 5.3 0.1365 0.5032 22,889 5.8
85 0.2248 0.6882 4,865 4.0 0.2052 0.6544 11,371 4.3
90 0.3190 0.8123 1,517 3.0 0.2938 0.7851 3,930 3.2
95  0.4480 0.9055 285 2.2 0.4149 0.8884 845 2.4
100  0.5492 27 1.8 0.5081 94 2.0
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MIGORI

MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
0 0.0834 0.0786 100,000 50.5 0.0583 0.0558 100,000 60.6
0.0111 0.0433 92,140 53.8 0.0096 0.0377 94,423 63.2
S 0.0041 0.0204 88,152 52.1 0.0033 0.0165 90,866 61.6
10 0.0024 0.0118 86,355 48.2 0.0020 0.0099 89,370 57.6
15 0.0067 0.0329 85,333 43.7 0.0029 0.0145 88,490 53.2
20 0.0094 0.0457 82,529 40.1 0.0036 0.0178 87,207 48.9
25 0.0095 0.0464 78,757 36.9 0.0042 0.0208 85,650 44.7
30 0.0100 0.0486 75,103 33.6 0.0048 0.0235 83,870 40.6
35 0.0108 0.0527 71,454 30.2 0.0055 0.0269 81,897 36.5
40 0.0129 0.0624 67,685 26.7 0.0066 0.0326 79,691 32.5
45 0.015S 0.0748 63,460 23.3 0.0076 0.0375 77,091 28.5
50 0.0211 0.1004 58,714 20.0 0.0103 0.0501 74,200 24.5
SS 0.0266 0.1247 52,819 16.9 0.0138 0.0669 70,485 20.7
60 0.0376 0.1721 46,234 14.0 0.0210 0.1001 65,773 17.0
65 0.0527 0.2332 38,277 11.4 0.0332 0.1538 59,190 13.5
70 0.074S 0.3139 29,350 9.1 0.0531 0.2355 50,085 10.5
75 0.1064 0.4178 20,136 7.1 0.0841 0.3478 38,292 8.0
80 0.1527 0.5428 11,723 5.4 0.1331 0.4946 24,974 5.9
85 0.2239 0.6869 5,360 4.0 0.2031 0.6508 12,622 4.3
20 0.3187 0.8121 1,678 3.0 0.2930 0.7844 4,407 3.2
95 0.4479 0.9056 315 2.2 0.4147 0.8886 950 2.4
100 0.5495 30 1.8 0.5064 106 2.0
KISII
MALES FEMALES
Age m(x,n) q(x,n) 1(x) e(x) m(x,n) q(x,n) 1(x) e(x)
O 0.0310 0.0302 100,000 56.1 0.0220 0.0215 100,000 66.9
1 0.0043 0.0168 96,983 56.8 0.0037 0.0147 97,846 67.4
5 0.0016 0.0080 95,352 53.8 0.0013 0.0065 96,411 64.4
10 0.0009 0.0047 94,587 49.2 0.0008 0.0039 95,786 59.8
15 0.0063 0.0310 94,144 44.4 0.0024 0.0119 95,414 55.0
20 0.0088 0.0432 91,225 40.7 0.0030 0.0147 94,275 50.6
25 0.0090 0.0439 87,287 37.5 0.0035 0.0173 92,885 46.4
30 0.0094 0.0461 83,454 34.1 0.0040 0.0196 91,278 42.1
35 0.0103 0.0502 79,605 30.6 0.0046 0.0226 89,488 37.9
40 0.0123 0.0596 75,611 27.1 0.0056 0.0275 87,465 33.7
45 0.0148 0.0716 71,104 23.6 0.0065 0.0318 85,062 29.6
50 0.0203 0.0965 66,012 20.3 0.0087 0.0428 82,361 258.5
55 0.0256 0.1205 59,638 17.2 0.0119 0.0577 78,840 21.5
60 0.0364 0.1673 52,449 14.2 0.0183 0.0875 74,292 17.7
65 0.0514 0.2283 43,673 11.5 0.0293 0.1372 67,788 14.1
70 0.0732 0.3094 33,703 9.1 0.0481 0.2157 58,491 10.9
75 0.1053 0.4144 23,275 7.1 0.0783 0.3284 45,877 8.2
80 0.1519 0.5409 13,630 5.4 0.1278 0.4809 30,812 6.0
85 0.2235 0.6862 6,258 4.0 0.1997 0.6450 15,994 4.4
90 0.3186 0.8120 1,964 3.0 0.2917 0.7833 5,677 3.2
95 0.4479 0.9056 369 2.2 0.4144 0.8890 1,231 2.4
100 0.5496 35 1.8 0.5021 137 2.0
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NYAMIRA

MALES FEMALES
Age  m(on)  aGon) 1 ) meom) _aGom) 1) e
0 0.0312 0.0303 100,000 55.3 0.0244 0.0239 100,000 66.2
0.0043 0.0169 96,966 56.0 0.0041 0.0163 97,613 66.8
S5 0.0016 0.0081 95,323 53.0 0.0014 0.0072 96,025 63.8
10 0.0010 0.0047 94,554 48.4 0.0009 0.0043 95,336 59.3
15 0.0068 0.0333 94,106 43.6 0.0025 0.0126 94,922 54.5
20 0.0095 0.0462 90,973 40.0 0.0031 0.0155 93,728 50.2
25 0.0096 0.0469 86,768 36.8 0.0037 0.0181 92,277 45.9
30 0.0101 0.0491 82,701 33.5 0.0042 0.0205 90,603 41.7
35 0.0109 0.0532 78,643 30.1 0.0048 0.0236 88,742 37.6
40 0.0130 0.0630 74,458 26.6 0.0058 0.0287 86,646 33.4
4S5 0.0157 0.0754 69,767 23.3 0.0067 0.0332 84,160 29.3
50 0.0213 0.1011 64,508 19.9 0.0091 0.0446 81,369 25.2
55 0.0267 0.1255 57,985 16.9 0.0123 0.0599 77,742 21.3
60 0.0378 0.1730 50,709 14.0 0.0189 0.0907 73,081 17.5
65 0.0530 0.2341 41,936 11.3 0.0303 0.1414 66,456 14.0
70 0.0748 0.3148 32,116 9.0 0.0494 0.2208 57,061 10.8
75 0.1067 0.4185 22,007 7.1 0.0798 0.3335 44,463 8.2
80 0.1529 0.5431 12,798 5.4 0.1292 0.4846 29,635 6.0
85 0.2240 0.6870 5,847 4.0 0.2006 0.6466 15,275 4.4
20 0.3187 0.8121 1,830 3.0 0.2921 0.7836 5,397 3.2
95 0.4479 0.9056 344 2.2 0.4145 0.8889 1,168 2.4
100 0.5495 32 1.8 0.5036 130 2.0
NAIROBI
MALES FEMALES
Age m(x,n q(x,n) 1(x) e(x) m(x,n q(x,n) 1(x) e(x)
0 0.0419 0.0405 100,000 62.6 0.0319 0.0310 100,000 65.2
1 0.0057 0.0226 95,954 64.2 0.0053 0.0211 96,898 66.2
S 0.0022 0.0107 93,789 61.7 0.0019 0.0093 94,852 63.6
10 0.0013 0.0063 92,781 57.3 0.0011 0.0056 93,969 59.2
15 0.0029 0.0143 92,199 52.7 0.0025 0.0126 93,444 54.5
20 0.0041 0.0204 90,879 48.4 0.0031 0.0155 92,269 50.2
25 0.0043 0.0213 89,021 44.3 0.0037 0.0181 90,840 45.9
30 0.0046 0.0229 87,123 40.2 0.0042 0.0205 89,193 41.7
35 0.0052 0.0256 85,125 36.1 0.0048 0.0236 87,361 37.6
40 0.0064 0.0313 82,944 32.0 0.0058 0.0287 85,297 33.4
45 0.0080 0.0390 80,346 28.0 0.0067 0.0332 82,850 29.3
50 0.0113 0.0550 77,212 24.0 0.0091 0.0446 80,102 25.2
5SS 0.0150 0.0725 72,964 20.2 0.0123 0.0599 76,531 21.3
60 0.0227 0.1078 67,678 16.6 0.0189 0.0907 71,944 17.5
65 0.0347 0.1604 60,383 13.3 0.0303 0.1414 65,421 14.0
70 0.0544 0.2403 50,699 10.3 0.0494 0.2208 56,172 10.8
75 0.0865 0.3559 38,517 7.8 0.0798 0.3335 43,771 8.2
80 0.1369 0.5051 24,808 5.7 0.1292 0.4846 29,174 6.0
8S 0.2149 0.6732 12,278 4.1 0.2006 0.6466 15,037 4.4
20 0.3158 0.8101 4,012 3.0 0.2921 0.7836 5,313 3.2
95 0.4474 0.9067 762 2.2 0.4145 0.8889 1,150 2.4
100 0.5532 71 1.8 0.5036 128 2.0
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Appendix 3: Methodological Descriptions
Evaluation of Completeness of Deaths Reporting
i.  The general growth balance method (GGB)

The GGB method, like the Brass version, derives from the “demographic balancing equation”. In
a non-stable population unaffected by net migration, the entry rate into each open ended age
segment x+ (if entries are regarded as “birthdays” at the lower boundary of the age segment) is
equal to the true death rate for that segment plus the actual growth rate of the segment
alternatively, the entry rate minus the growth rate will equal the death rate. If deaths are
incompletely reported, the true death rate will be equal to the observed death rate multiplied by
an unknown factor, the inverse of the completeness of death recording (assumed to be a constant
c). This relationship can be expressed by the following equation:

b(x)-r(x) = (1/c) *d**(x+)  where:
b(x) is the entry rate into the population segment age x and over
r(x+) is the growth rate of the population segment x and over
d°*(x+) is the observed death rate in the population segment age x and over.

The equation implies a straight-line relationship between the residual estimates of the death rate
(given by the entry rate minus the growth rate) and the observed death rates with slope (1/c).
The equation has no intercept but if data is available for two censuses then a change in census
population coverage (by a constant proportion at each age) will create a systematic error in the
growth rates, and any observed intercept can be interpreted to estimate the change in census
coverage.

A positive intercept indicates that the observed growth rates are too small, and that population
coverage was lower at the second of the two censuses, and vice versa. Fitting a straight line to the
plot of the entry rates against the observed death rates for all possible age segments provides
estimates of both coverage change and (1/c).

ii.  The synthetic extinct generations (SEG) method

The SEG method derives from the notion that the number of persons aged x alive today in a
population not subject to migration will be equal to the future deaths at ages x and aboveof those
persons (since everybody dies).Of course it is not practical to estimate coverage of death
recording by painstakingly recording all future deaths over a century or more, but it can be shown
that the current distribution of deaths at ages x and over can be adjusted by current population
growth rates at ages x and over to equal future cohort deaths. The population at age x (P*(x) ) can
be estimated from the period deaths at all ages y above that age x, by applying exponentiated
summed age-specific growth rates from x to y to allow for the demographic history of the
population:

Steps
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1)
2)

4)

Age-specific death rates (ASDRs) calculated both censuses, by dividing deaths in each age
group by the population in that age group.

Calculate average annual person-years lived by age group (AAPYL). The Annual average
person-years lived by age group (AAPYL) can be approximated by the geometric mean of
the initial and the final population of each age group.

) Calculate average annual deaths (AAD). The Average annual death rates (AADs) are
then estimated by multiplying the AAPYL by the ASDR (either from one or other of the
two censuses or the average of both). These are the age-specific numbers of deaths used
in applying the two methods. Both GGB and SEG require the inclusion of deaths in the
last, open-ended age group See WHO guidelines’ for methods for calculation.
Estimating the number of birthdays at age x

Both methods also need estimates of the population of an exact age x, or the average annual

number of entries into the population aged x+. The successive census counts provide a simple way

of estimating these numbers.

In any census interval of 10 years or fewer, the population aged between x-5 and x at the first

census, SP; (x-5), will have x™ birthdays in the following S years (except for the generally small

number who die first), whereas the population aged between x and x+5 at the second census, SP,

x, reflect x* birthdays in the past S years (except for the generally small number who die first). The

geometric mean of the two (divided by S to put it on an annual basis) therefore provides a
reasonable approximation of the value of P°*(x), that is B(x) in the GGB method and the
denominator of ¢* (x) for the SEG method.

S)

6)

r°*(x+) = (1/t) In (P,(x+)/P1(x+) for GGB
st %= (1/t) =(1/t) In (sP,X /5P, X) for SEG

Calculate entry rates (for GGB only). The entry rates b(x) for GGB are calculated as the
ratio of B(x) and AAPYL(x+).b(x) =B(x)/ [sum from y to last age group by Syear interval
((AAPYL(x+))]

Calculate the “residual” estimates of the death rate and estimating completeness (for GGB
only) where residual estimates of the death rates x+ are calculated as the difference
between

the entry rates b(x) and the growth rates r(x+). The residual estimates can then be plotted
against the observed death rates.

Calculate the expected population age xbased on deaths and growth rates (for SEG only).
The calculation of expected deaths starts with the open interval and then works down in
age. Once the expected population () j P* for age j, the lower limit of the open interval
(for example, age 75 years) has been obtained, the process. To obtain P*(j - 5), expand (
) j P* by the exponentiated value of five times the growth rate (j-5, j), that is, exp(5*Srj-
5), and add to it the deaths (j-$, j) multiplied by the exponentiated value of 2.5 times the
growth rate (j-5, j), that is, exp(2.5*5rj-5). To obtain ( ) jP", expand P*(j - §) by the

$World Health Organization 2013
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exponentiated value of five times the growth rate (j-10, j-5), that is, exp(5*5rj-10), and
add to it the deaths (j-10, j—5) multiplied by the exponentiated value of 2.5 times the
growth

rate (j-10,j-S), that is, exp(2.5*5rj-10).

The two methods require different growth rate calculations. GGB requires the use of populations
over age X, whereas SEG uses S-year age groups.

Description of Key steps
Calculate the mean ages of childbearing of women and men

The estimate of the average age at which the parents had children is computed in order to control
for variation in the age range over which they have been exposed to the risk of dying. Women’s
mean age of childbearing is calculated from census data on births in the 12 months prior to censes
by five-year age group at interview of the women giving birth. The measure is simply the average
age of women giving birth calculated without adjusting for the age structure of the population
using the following formula:

Mf=(17.5*B 1519+22.5 * B oos .. . +47.5Busa9)/ (B 1519+B 2024 . . +B 4549)

The mean age at which men have children is estimated by adding an index of the difference in the

ages of men and women bearing children to the mean age of childbearing of women.
M"=M'+d

One estimate of this difference that can be readily calculated from census data is the difference
between the median ages of currently married men and currently married women.

Calculate the conditional life table survivorship ratios for women

The survivorship of women is estimated between alower age of 25 and 25 + n, where n is the upper
limit of each successive age group of respondents. The following regression equation and the
coefficients in Table below are used:

2 Pas=a(n)+b(n) M+ c (n) sSus
sSn-s is the proportion of the respondents with living mothers from exact age n-5 to age n

Coefficients for the estimation of women’s survivorship from the proportions of adult respondents
with living mothers among those with living mothers at age 20
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n a(n) b(n) c(n)

10 —0.2894 0.00125 1.2559
15 —0.1718 0.00222 1.1123
20 —-0.1513 0.00372 1.0525
25 —0.1808 0.00586 1.0267
30 —-0.2511 0.00885 1.0219
35 —0.3644 0.01287 1.0380
40 -0.5181 0.01795 1.0753
45 —0.6880 0.02343 1.1276
50 —0.8054 0.02721 1.1678

Source: Timaus (1992)
Calculate the conditional life table survivorship ratios for men

Men’s survivorship is measured from age 35 to 35 + n, where n is the midpoint of the pair of age

groups, using the following regression equation and the coefficients
P3s=a(n)+b(n) M™+ ¢ (n) sSns +d(n) ) sSa

Coefficients for the estimation of men’s survivorship from the proportions of adult respondents
with living fathers among those with living fathers at age 20

n a(n) b(n) e(n) d(n)

10 —0.5578 0.00040 1.4708 0.0698
15 —0.4013 0.00576 1.5602 —0.3522
20 -0.3329 0.01031 0.6656 0.3419
25 —0.4726 0.01559 0.2161 0.7896
30 —0.7056 0.02076 0.1997 0.9066
35 —0.9153 0.02493 0.3484 0.8631
40 —0.9950 0.02635 0.4269 0.8263

The final two steps involve the convert the survivorship ratios into estimates of the level of
mortality and Calculate the time location of the estimates (for details refer to Moultrie et al 2013:
222;227)
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Maternal Mortality Measures

i.  Maternal Mortality Rate (Mmrate) is an indicator of the risk of maternal death among
women of reproductive age. It is simply a cause-specific death rate. The MMRate is usually
multiplied by a factor of 1000.

MMRate = Number of Maternal Deaths X 1000
Number of Women of Reproductive Age (15-49)

Note: MMRate provides an indication of the risk of maternal death in the adult female population
but conceals the effect of differing levels of fertility in comparisons.

MMratio = (MMrate divided by General Fertility Rate)
ii.  Proportion of maternal deaths among all deaths of females of reproductive age (PMDEF):
This

expresses the salience of maternal deaths relative to other causes of death among women of
reproductive age.

iii.  Lifetime Risk of Maternal Death (LTR). The LTR reflects the chances of a woman dying
from maternal causes over the course of her 35-year reproductive lifespan. This indicator
takes into account the probability of a death due to maternal causes each time a woman
becomes pregnant. It is .023 measured in two common ways.

LTR = 35 x MMRate or 1-{1-MMR/100,000 }'/T*%

The above computation does not take into account mortality from other competing causes
therefore an alternative measure is

LTR ={(T15-Ts0)/1(15}}*MMrate

Where T are lifetable estimates

Pregnancy-related deaths can be substituted for maternal deaths in all of the above indicators.
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