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ABSTRACT

Tins study focused on the assessment of the quality of the Kenya Demographic I Icalth Survey 

(KDHS) data, specifically the 2008-09 survey. It set out three objectives: to determine the extent 

of age heaping or digit preference for males and females in the 2008-09 KDHS; to examine age 

misreporting and transfers of respondents across age boundaries; and to determine sex ratios by 

age in the 2008-09 KDHS data. It utilised the Myers' Blended Method for data quality checks for 

ages given in single years and the age and sex ratios and die United Nations Joint Score methods 

to assess the quality of age reporting in five-year groups.

The study established that the 2008-09 KDHS age data is highly inaccurate, with more women 

titan men having their ages reported as cither unknown or not given at all and age heaping 

rampant among males and females across the ages. Higher heaping was observed in even age 

groups compared to the odd age groups for both sexes. Females generally misreported their ages 

more compared to the males in the survey. Respondents had preferences lor ages ending in 

terminal digits 0 and 5 for the males and 0. 5 and 8 for the females, with the exception (for both 

sexes) of ages 5 and 15 years. Ages 55.48 and 68 years for the females were other exceptions to 

this observation. Overall, males and females avoided ages ending in tenninal digits 1.7. and 9.

The data is also characterised by systematic errors brought about by age misreporting as is 

evidenced by age ratio values. For the males, there were preferences for the age groups 30-34 

and 70-74 years resulting in unusually more than the expected numbers while age groups 65-69 

and 75-79 years were avoided giving way to unusually fewer than the expected numbers. On the 

other hand, females reported preference for the 10-14. 20-24. 50-54 and 70-74 years age groups, 

and uvoided the 15-19, 55-59 und 75-79 years age groups. In terms of numbers, females 

outweighed males all through except at birth. This in turn suggests that individuals concerned 

had their ages carried across age group boundaries, cither to the next lower or higher age group, 

a character more pronounced among females compared to males. Ihe errors detected in the 

2008-09 KDHS data are therefore likely to have compromised its quality and the accuracy of the 

various demograpliic measures derived out of it.
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ITic study therefore culls for intensive training of KD11S enumerators in order to reduce errors 

pertaining to respondents’ ages in the future. Often, in estimation of ages, they base their figures 

on physical attributes, marital status among others, but it would be desirable if they sought 

documentary' proof when in doubt. The study recommends too that populations be educated 

through mass media on the need to report their ages as accurately as is possible. Cultures or 

traditions that influence misinformation on age should be discouraged.

It is prudent too that other methodology be employed to assess KDHS data to confirm the study 

findings and correct the errors for better and quality DHS data.
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CHAPTER ONE

INTRODUCTION

1.1: Background

The quality of any data is of paramount interest in that data is the foundation upon which all 

scientific research is built. Once data is processed, inferences, generalisations or conclusions are 

made and whose reliability or validity is dependent on the quality of data. Quality data is most 

likely to lead to objectivity in problem analysis which in turn will lead to reaching objective 

decisions. Poor quality data will most likely lead to incorrect inferences while decisions based 

upon such data will be misleading.

Data on age by sex are important for the description and analysis of various types of 

demographic data (mortality, fertility, nuptiality and migration), and for the evaluation of the 

quality (that is. completeness and accuracy) of the census counts on population (Shryock and 

Siegel, 1976; Siegel and Swanson, 2004). For example, social scientists have an interest in 

population’s age structure, planning for community institutions and services are dependent on 

age composition, and age is important in measuring potential manpower, school or voting 

population. Age data are also required for preparing current population estimates and 

projections* such as of households, school enrolment and health services requirements (Shryock 

and Siegel. 1976). A population's age data helps in calculating the dependency ratio, especially 

w hen the actual size o f the working population is unknown (CBS. 2002).

According to Magadi (1990). data quality for censuses and surveys is influenced directly or

indirectly by demographic, environmental, socio-economic and cultural factors; and

demographic data compiled by national population censuses in developing countries such as

Kenya arc often subject to various limitations arising out of age misreporting and coverage

errors. For example, Ewbank (1981) established that some Asian and African populations

experienced overreporting of females in childbearing years, which indeed would have an effect

on the quality of censuses and surveys through a tendency to exaggerate the ages of women
1



15-29 years by pushing them into the 25-34 year age groups, probably to make their ages 

consistent with expectations regarding age at marriage and fertility. Flsewhere, a study in India 

by Ghosh (1967) pointed out that age misstatement was influenced by the age, sex and marital 

status of the person. Of the problems emanating from faulty data. Bairagi el. al. (1982) would 

acknowledge, uge misreporting stands out as major concern.

Complete and accurate reports of ages are critically important for demographic and health 

surveys (DHS) surveys, with eligibility for inclusion in the survey of women age 15-49, as well 

as most surveys of men and special surveys, dependent on the age given in the household survey. 

Both the numerators and the denominators of age-specilic fertility rates, infant mortality rates, 

and other rates depend on reported age. In addition, the quality of the reports of ages reflects on 

the quality of oilier information in the surveys (Pullum, 2006).

Errors on age muy arise from failure to record age and misreporting (by respondent or erroneous 

estimation anchor allocation by enumerator and/or office respectively) of age (Shryock and 

Siegel, 1976). The UN (1955) states that statistics classified by age groups may be affected by 

errors in age reporting and by variations in completeness of enumeration, or of recording of vital 

events, for the different age groups.

The quality of DHS data is of utmost importance to researchers, policymakers and programme 

managers as well as for planning purposes in developing countries like Kenya (CBS, 1996b). 

Indeed, most of the statistics produced by DHS surveys depend on accurate reporting of ages of 

women age 15-49 years and children (Pullum. 2006). But as the KNBS und ICF Macro (2010) 

aptly point out. estimates from a sample survey such as the DHS are affected by non-sampling 

errors. Non-sampling errors - mistakes made in implementing data collection and data processing 

- include the misunderstanding of the survey questions such as on age by either the interviewer 

or respondent and data entry errors; all which in turn compromise data quality. Though efforts 

were made at implementation of the 2008-09 KDHS survey to rid it of non-sampling errors, it 

was impossible to avoid them altogether (KNBS and ICF Macro, 2010).
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Censuses and surveys may have problems that include not only vagueness, the tendency of 

respondents or enumerators to report certain ages at the expense of others, otherwise called age 

heaping or age preference or digit preference but also “complete ignorance" (Magadi, 1990; 

Shryock and Siegel, 1976). Indeed, there is low quality of age data in many censuses and 

surveys, largely due to a genuine inability of the respondent or the proxy to report the exact 

uge(s) (UNFPA. 1993).

Systematic age preferences can couple with constant age biases to markedly distort age 

distributions (Bairagi el. al.. 1982). Indeed, some African and Asian populations are marked by 

an overreporting of females in the childbearing years with net transfers out of the 10-14 and 45+ 

or 49-* age categories (Ewbank, 1981). Such large net transfers of females into the childbearing 

years have an obvious harmful effect on various fertility estimation procedures. Both bias and 

random error in the age statements for young children can also have great importance in 

demographic investigations (Bairagi ct. al.. 1982).

In an analysis of three sets of demographic estimates for Pakistan, that is the Population Growth 

Surveys of 1968 and 1971; the Census of 1972 and; the 1973 Housing, Economic, and 

Demographic Survey, Rcthcrford and Mirza (1982) found systematic distortions in the estimates 

caused by patterns of age exaggeration that increased with age. They established that in Pakistan, 

there was very inaccurate reporting of ages of children for whom births were estimated, l or 

children aged 0-14, there was heaping noticeable particularly on ages 8, 10 and 12 years, while 

for women, age heaping was systematically biased upward, in the form of age exaggeration that 

increased with age. Further, Rcthcrford and Mirza (1982) state, in the Pakistan Fertility Survey 

of 1975, only 6 per cent of women knew their birth date, and either the respondent or interviewer 

had to guess the ages of the remaining 94 per cent.

One of the major difficulties in African censuses and surveys is age measurement (Magadi, 

1990). In almost all African cultures, numerical age has had no importance over the years, 

contributing to the many enors in African censuses and surveys (Kpedckpo. 1982). An analysis 

ol Kenya's 1962, 1969, 1979, 1989 and 1999 Population and Housing censuses has repeatedly

3



pointed at poor quality of age data generated, with improvements on 1962, and only slightly 

between 1969 and 1989 (Central Bureau of Statistics, 1996a; CBS, 2002). In all the years, the 

Whipple’s indices (measures the degree of heaping on ages ending in 0 and 5) obtained were 

high indicative of either "rough” or “very rough” age data for both male and female populations. 

For the 1989 census, the CBS (1996a) analysis of age reporting by sex found preference for 

digits 0 and 5 by females that were higher than those of the males. Similarly, the 1999 census 

had higher concentration of age misplacement in ages 20. 30.40. 50 and 60 years (CBS, 2002).

The age-ratio scores for the last three censuses pointed at modest deterioration in age reporting, 

especially during the 1999 census (CBS, 2002). Analyses using the United Nations index method 

(measures the fluctuations in age and sex ratios) found all the aforementioned censuses' data 

either "inaccurate” or "highly inaccurate” (CBS. 1996a; CBS, 2002).

Indeed, the CBS (undated) analysis of the 1979 Population Census established that misreporting 

of ages distorted the reported age-sex distribution. The report thereof states that in Kenya, many 

people do not know their ages precisely, implying that entries made of their ages urc guesswork, 

at times assisted by use of event calendars. Further, the evaluation established that among others, 

there was; n marked age heaping on round numbers ending in 0 or 5; overstatement of ages of 

young children; general exaggeration of ages among the middle aged and elderly, that is more 

pronounced for men than for women, giving high sex ratios for the older age groups; and an 

overstatement of age among adolescent girls and young women, resulting in low sex ratios 

between the ages of 16 and 30 years (CBS. undated).

1.2: Statem ent of the Problem

Age by sex data is important in that the estimates so obtained are specific to the population and

are used for programmatic planning, policy, research purposes and planning for socio-economic

development. Consequently, owing to its importance, KDHS data should be reported as precisely

or concisely as possible. Otherwise, age misreporting can adversely affect various demographic

measures. For example, children's age 0-5 should be accurate to ensure estimates such as

neonatal and child mortality estimates are plausible; while females' ages must be as accurate as
4



possible to avoid unnecessarily transferring women into reproductive years which may in turn 

afTect various fertility estimates Similarly, programmatic planning and its budgeting for 

children, adolescents, youths, men and women ages 15*49 years will require flawless data on age 

to inform on who in the population falls into these categories.

However, data on age in Kenya has had quality issues. Age is often misreported owing to the fact 

dial many people do not know their ages precisely, which implies that entries on age and 

therefore the reported age-sex distribution on census schedules and the KDHS among others are 

likely to be distorted. This is manifested in age heaping around 0 and 5. overstatement and'or 

exaggeration of ages of young children and of males and females in general.

While analytical quality checks on the accuracy of reported ages are done for each census, no 

such efforts are evident for the 2008-09 KDI IS, an exercise that is necessary to authenticate 

estimates so obtained. This study seeks to establish the extent of age heaping/digit preferences, 

misreporting and/or misstatement at the household level and any irregularities in age-sex 

distribution in the 2008-09 KDI IS.

1.3: Research Questions

The study sought to answer the following questions:

a) What is the extent of age heaping or digit preference and uge misreporting in the 2008-09 

KDHS?

b) Are there significant differentials in age heaping or digit preference by sex in the 2008-09 

KDHS data?

c) How consistent are the sex ratios from the 2008-09 KDI IS data?

5



1.4: Objectives of the Study

I he aim of the study is: To carry out an assessment of the quality of data of the 2008*09 KDHS" 

Specific Objectives of the Study 

Hie study specifically aims to:

a) Determine the extent of age heaping or digit preference for males and females in the 

2008-09 KDHS.

b) Examine age misreporting and transfers of respondents across age boundaries.

c) Determine the sex ratios through the different ages in the 2008-09 KDHS data.

1.5: Justification of the Study

The age-sex structure determines a population’s needs and the potential for future growth of the 

total population and of specific age groups. Consequently, information on age reporting is 

pivotal to effective development planning, programming and research, as well as in policy 

formulation. Indeed, planning by and for private and public sectors, such as the military, 

community institutions, and services like health and sales programmes require separate age by 

vex data. For example, the government will require age and sex classification of data to plan for a 

roll out of a 111 V and AIDS programme, while an hotelier will require similar disaggregated data 

to guide market research and therefore estimate or project demand for services within a 

community. Consequently, an evaluation of the extent of distortions in reported uge by sex data 

will inform users of the data of its limitations and guide future censuses and surveys and 

specifically in our case, future DHSs in Kenya.

On the other hand, many demographic measures are age-specific, such as estimates of age- 

spccilic fertility rates, neonatal and child mortality. That is. information on age is a basic variable 

in constructing many demographic parameters. Further, tabulations on age arc required in the 

compulation of basic measures relating to population change factors, in the analysis of labour 

supply factors and in economic dependence studies. Similarly, most indicators produced by DHS
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surveys depend on accurate reporting of ages ol' women and children. However, estimates of 

levels (or differentials) and trends in such rates may be affected by misreporting of the ages of 

populations, affecting reliability ol derived estimates. For example, since standard age intervals 

begin with (preferred) numbers ending in digits 0 and 5. misreporting can shift women into the 

next higher age interval. Age displacement of women can seriously distort estimates of current 

levels and recent trends in fertility and mortality.

An assessment of the quality of age reporting will therefore make aware users of the KDHS of its 

limitations. This is despite the oft highly quality of training enumerators arc taken through and 

which is aimed at bringing out DHS data of high quality. The study is indeed timely in that it will 

inform programmes on among others, child health as well as on reproductive health touching on 

women that include family planning needs for specific age groups.

1.6: Study Limitations and Assumptions

The study examined the quality of age and sex reporting in the 2008-09 KOI IS data to identify 

eviden.ee of heaping and misreporting of ages. Hie study was only limited to omission and 

misreporting of ages. And whereas Myers*, Whipple. Bachi, Carrier and Ramachandran indices 

are often used to detect digit preferences or irregularities in reporting age in single years, this 

study only utilised Myers’ index for which literature suggests is most preferable.

For the 2008-09 KDHS, a representative sample of 9.057 households was drawn with a total of 

38.515 persons analysed for age reporting, which is only about a 0.10 per cent of the total 

population of 38.6 million people (based on the 2009 population estimates by KNBS). Of the 

total. 18.774 are male and 19,741 female. It is however assumed that the degree of reporting for 

those interviewed is the same as for the rest of the national population. Otherwise, this will be a 

limitation if the assumption is not true.

7



CHAPTER TWO

LITERATURE REVIEW

2.1: Introduction

This chapter reviews findings of past research and studies on age by sex reporting, and the 

attendant data quality issues. Generally, the same issues cutting across census data are found in 

surveys like the Demographic and Health Surveys (DHS). The chapter discusses issues such as 

underreporting (avoidance of certain age with a consequent lower number of people than 

expected) or overstatement of age (slating an age higher than the actual), heaping, age 

misstatement and misreporting and their influences on data quality, starting with the general and 

moving through, the specific categories of individual populations. Specifically, the chapter 

examines general issues of data quality, age reporting for children, males and females and among 

the aged.

2.2: General Issues on Dala Quality

Souxces of errors in surveys and censuses are numerous. And whereas it is easy to obtain 

information on sex. this is not always the case in reporting of age. for there arises various forms 

of error and bias. According to Bairagi ct. al. (1982) and UNFPA (1993). simple random age 

errors develop from among others, design of the questionnaire, coding errors, data processing, 

the interviewer and respondent's (or that of proxy) inaccuracies in reporting the correct age. In 

retrospective inquiries, recall lapses further contribute to response errors.

Further, a large amount of random error is common in age data in developing countries (Bairagi 

and Rahman, 1974; You, 1959). while questions on age may elicit different interpretations in 

different cultures (UNFPA, 1993) In many developing countries, the UNFPA (1993) goes on, 

exact knowledge of age is not important and birth registration is rare, rendering it difficult to 

obtain information on age. In such scenarios, age is often approximated or even non-numeric; 

whereas in situations that a main respondent has to supply information on household members'
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ages, the proxy reporting weighs in to age misrcporting. Hi is is borne out of the proxy’s 

ignorance of own and other household members’ ages. Matters are not made any easier in such 

countries where literacy levels are still low. birthdays arc rarely noted, and if noted, at times in 

locul calendar systems (different from the western "solar" calendar) and enumerators often guess 

respondents' ages.

According to Wamai (2004), the importance of age as a variable in demographic analysis cannot 

be underrated. Poor quality of age data, she reckons, will certainly and significantly reduce the 

accuracy of such important population estimates us fertility and mortality. She suggests that 

evaluation o f age data quality be carried out prior to carrying out any analytical work. Further. 

Pardeshi (2010) slates that age-related data often suffer from misstatements and irregularities 

compromising accuracy in censuses and surveys. Age heaping which is one such irregularity is 

considered to be a measure of data quality and consistency. Heaping as well as other constant 

age biases, Bairagi ct. al. (1982) continue, act to shift age distribution either up or down 

contributing to gross movements in and out of specific age categories frequently distorting the 

age distributions in population censuses and sample survey data.

From age data collected during a community survey in the Yavntmal District. Maharashtra state 

in India. Pardeshi (2010) established that there was age heaping at ages with terminal digits 'O' 

and ‘5’, indicating a preference in reporting such ages while 42 percent of the population in the 

six villages sampled reported ages with an incorrect final digit. A UNFPA (1993) report cites 

considerable heaping at past censuses for digits *0’ and ‘5’, with digits ‘2’ and *8’ also 

evidencing some overstatement. Digit T ,  the report says showed the greatest amount of 

understatement, with most of the preference for digit ‘0’ seemingly due to digit * I ' rather than 

digit *9'. At the household level, Pull urn (2006) states that the household head or spouse is 

expected to report information more accurately about himself or herself than about other 

household members. But in his study of three Bangladesh’s DIIS. it emerged that the level of 

heaping at digits *0’ and ‘5’ was very low when the respondent gave his or her own age. but very 

high level of four to six times higher when the same person reported the age of other household 

members. On the other hand, early American censuses were found to suffer from underreporting
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of infants, distinct overstatement among those at advanced ages, heaping and the reporting of 

some individuals as being of unknown age (UNFPA. 1993). Womai (2004) points out that age 

misreporting errors in males are lower compared to in females due to the higher literacy level 

among males.

Such selective under or overenumeration by age. Bairagi el. al. (1982) argues, is a form of 

aggregative age misreporting. Selective enumeration by age can adversely affect standard 

Bourgeois-Pichat and Brass fertility estimates and may also lead to peculiarities in selecting 

stable or quusi-stablc populations.

2.3: Age Reporting for Children

In the analysis of age data for 3.393 children six years of age and under in rural Bangladesh for 

the level and pattern of age misstatement. Bairagi ct. al. (1982) found random error, age heaping 

at whole years, and preferences for particular ages in the data. Variation in age reporting was 

discovered to increase monotonically with age. Systematic errors in age misstatement displayed 

modest overstatement for the first four years of life and more pronounced understatement for 

ages 4. 5, and 6 years. Elsewhere, the UNFPA (1993) points out. early American censuses 

characteristically suffered from underreporting of the number of children at ages ‘O' and T  

years.

In an analysis of Turkish censuses for 1935-40 and 1955-60. Derneny and Shorter (1968)

concluded that there was exaggeration of age of young children. They had established that there

was a deficit at ages 0-4 years, which in turn resulted into an excess of both males and females in

ages 5-9 years. Further, and according to Ewbank (1981). an Office of Population Research at

Princeton study directed by Ansiey Coale and Paul Derneny based on stable population analysis

of more than 150 age-sex distributions from censuses and surveys established that the ages of

infants und children are "probably" reported more accurately than the age of adults. I his. he

attributes to their reporting by parents or other adults who remember the birth and that the rapid

physiological and psychological changes during childhood making it easier to guess the age with

reasonable accuracy. However, and citing various studies, he points out that parents often
10



exaggerated the ages of their children through rounding oft', rather than truncating it to the 

number of completed years, that is. an overstatement by a year for those within 6 months of the 

reported age. Indeed, the study by Coale and Demeny concluded that the distortions had the 

tendency to exaggerate the ages of children aged 0-4 years. Varied data from Senegal. Gambia 

and Ghana showed higher chances of understating age than overstating age above about age 6 

years in some cases and 7 or 8 years in other cases.

There was consistency in various countries for preference for even-numbered ages above age 5. 

that is. for ages 6, 8. 10 and 12 years. Further, a simulation of Coalc and Demeny’s "North” 

model life table showed a clear preference for ages 4. 6. 7 and 10 years. In some instances, 

preference for 7 replaced the usual preferences for 6 and 8. A survey of 4 censuses from North 

Africa, 6 front South America, and 15 from Asia demonstrated that preference for even- 

numbered ages is very strong “almost everywhere” Countries also varied in the degree of 

underreporting of the population aged 0 years mid in the degree of accuracy of age reporting 

among children aged 0 and 1 year. World Fertility Surveys attested to the great variation in the 

ratios of the population aged 0 years to that aged I year mid the population aged I to that aged 2 

years.

2.4: Reporting Age among Males

According to Myers (1951), the percentage of men reported as being of unknown age is higher 

than that of women owing to the fact that in most cases, wives at home do most of the reporting 

and may not know their spouses’ exact ages.

In a study of the 1989 and 1999 Kenyan census data, Wamai (2004) found that males had the 

tendency to heap on ages ending in terminal digits 0 and 5. except age 5 years in 1999. The 

highest heaping occurred in ages 60, 70. 50, 40. 30. 45, 35. 25 and 65 years Ages most avoided 

were 73, 66. 44. 74, 34. 33, 64. 31.41 and 46 years, an indication of avoidance for ages ending 

with terminal digits 1. 3. 4 and 6. Characteristically, the report adds that there was a decrease in 

age heaping since there was no age heaping for age 5 mid 6 years in 1999 compared to 1989.
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Preference for terminal digits 7 and 8 was similar in both censuses whereas there was no 

avoidance of age 2 and 3 years in 1999 but preference for terminal digits 1, 4, 8 and 9 in 1999.

2.5; Age Reporting among Females

In a study of age at marriage in India's West Bengal. Ghosh (1967) established that unmarried 

women around age 15 years tended to understate their age seriously distorting the age 

distribution of unmarried females. Coale and Demeny’s Princeton study (Ewbank, 1981) 

established a so-called African pattern (typical of populations in Africa and Southern Asia) in 

which females were characterized by a "surplus" at 5-9 years, and a deficit in the adolescent age 

intervals (10-14 and 15-19 years), followed by a surplus in the central ages of child bearing (25- 

34 years). This latter study found evidence of exaggeration of the ages of girls 10-14 years if 

they passed puberty and an understatement of the ages of those who had not reached puberty; 

and a tendency to exaggerate the ages of women 15-29 years, “probably to make their ages 

consistent with age at marriage and fertility". I he study attributed this to the fact that in societies 

in which age is unimportant, ages of young women are frequently estimated by their physical 

maturity, their union status, or their parity, while migration and formation of new households are 

thought to be responsible for the relatively large under-enumeration in the 15-29 years age 

group. On the other hand, the so-called Latin American pattern had general preference for age 

groups 25-29 and 35-39 years over the age groups 30-34 and 40-44 years, with women surplus 

reported at 20-29 years.

In the study by Wumui (2004). the highest age heaping among females in the Kenyan censuses of 

1989 and 1999 occurred in the ages 60. 70. 50. 40, 30, 45. 35, 20. 25, 65 and 10 years, an 

indicator of tendency to heap on ages ending with 0 and 5, except in age 5 years. Ages most 

avoided were 73, 66, 74. 34. 44. 33. 62, 41. 43. 53. 51, 72, 63 and 52 years, a pointer to 

avoidance for ages ending with lenninal digits 1, 2. 3. 4 and 7. However, preferences for 

terminal digits 7, 8 and 9 were similar for the two censuses.
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2.6: Age Reporting Among the Elderly (85+ years)

According to Hill ct. al. (2000). age inconsistencies tend to increase slightly with age among 

those aged 85 years and above. Although apparent for both sexes, this age pattern is more 

pronounced lor males. Myers ( 1951) agrees on this male-female comparison, saying that there is 

considerable amount of age overstatement among persons aged 90 years and over. In a study, 

Rosen waike and Logue (1983) further established that for the extreme old persons, the older the 

age at death reported on the death certificate, the greater the average error-the curve of average 

error plotted against reported age at death rises nearly exponentially
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CH AP I KK TH REE

DATA AND METHODOLOGY

3.1: Introduction

Ihis section examines the data used lor the study and methods utilized to analyse the data. It 

describes in detail the sources of data, its composition and analysis of the quality using various 

methodologies. Different methodologies are chosen depending on whether the age is in single 

years or five-year groups. Myers’ blended method is used to analyse lor quality of age data in 

single years. This in turn reveals preferences for or avoidance of terminal digits 0 to 9. For age in 

grouped data, the age and sex ratios and the UN Joint Score method are used to evaluate the 

quality.

3.2: Data Sources

I he study utilized data from the 2008-09 KD11S. Specifically, the household file was used. The 

data was availed in the form of Statistical Package for Social Scientists (SPSS) software for 

windows version 16.0. The Household Questionnaire was used to list all the usual members and 

visitors, with basic information collected on the characteristics of each person listed, including 

age and sex (KNBS and ICF Macro, 2010). The question that was asked during the enumeration 

was “How old is (NAME)?. where the NAME referred to each of all persons who usually lived in 

the household and guests or temporary visitors of the household who stayed there the night 

before the survey. Age was recorded in years.

Information on completeness of age data for males was derived from the male file. The men 

eligible for the individual interviews were actually identified using the 1 lousehold Questionnaire. 

Ihc Men's Questioimairc was administered to all men age 15-54 years living in every second 

household in the sample.
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Notably, the questionnaires were translated from English to 10 other local languages- Kalenjin. 

Kaniba, Kikuyu. Kisii, Luhya, Luo. Maasai. Meru, Mijikenda. and Somali- to ensure clarity and 

case of understanding of questions by the respondents.

3.3: Sampling

A representative sample of 10,000 households in the country was drawn for the 2008-09 KDHS. 

Ihc sample allowed for separate estimates for key indicators for each of the eight provinces in 

Kenya, and for rural and urban areas separately. Fewer households and clusters were surveyed 

for North Eastern province owing to its sparse population, while urban areas were oversampled 

to obtain enough cases for analysis.

The Kenya National Bureau of Statistics current master sampling frame for household based 

surveys- the fourth National Sample Survey and Evaluation Programme (NASSEP IV) was 

developed (in 2002 from a list of enumeration areas covered in the 1999 population and housing 

census) on the platform of a two-stage sample design; and the 2008-09 KDHS adopted this 

design Ihe first stage had selection of 400 data collection points (clusters) - 133 urban and 267 

rural- from the national master sample frame. The second stage of selection involved systematic 

sampling of households from an updated list.

All women age 15-49 years who were cither usual residents or visitors present in sampled 

households on the night before the survey were eligible to be interviewed in the survey. All men 

ugc 15-54 years in every second household selected for the survey were eligible to be 

interviewed.

3.4: Assessing the Quality of the Data

A total of 38,515 responses were analyzed for age reporting, that is. heaping and for evidence of 

transfers outside the age range of eligibility. Of this total. 18.774 (about 49%) were male and 

19.741 (or 51%) were female. Ihc figures include each of all persons (children, men and
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women), irrespective of age. who usually lived in the household and guests or temporary visitors 

of the household present the night before the survey.

3_5: Data Analysis

Frequencies and percentages were be used to establish the proportions of incompleteness of data 

in the reporting of age. Age displacement across all ages for males and females was analyzed 

using age ratios and sex ratios. A graphical analysis of the respective age ratios (plotted against 

age-groups) typically highlights the probability of any errors in the reported age data

Myers’ Blended Index was be used for analysis of heaping and digit preferences or avoidances 

for each terminal digit. 1 he UN index of age-sex composition was also used to establish the 

extent of heaping.

3.6: Completeness of Data on Age

Completeness of any data is a very important indicator of its quality. A person’s age. was 

considered complete if uge was indicated and incomplete if the returns on age were missing or if 

it was not known. Such responses could have been due to ignorance of age or luck of knowledge 

of exact age and carelessness in reporting and recording (Kpcdckpo. 1982; Pollard et al. 1974).

On the other hand, every DHS through the Household Questionnaire examines the completeness 

of reporting age and birth date among others for women aged 15-49 years (Pullum. 2006). 

Similarly, the DHS' Men’s Questionnaire addresses the completeness of age and date of birth 

(month and year) for men aged 15-54 years. Ideally, each wotmut (and man) provides her (his) 

age in completed years, a year of birth, and a month of birth. At a minimum, there should be an 

age or a birth year. Noting that some women do not provide all three items, and even if all 

information is provided. Pullum (2006) observes that there may be inconsistencies that require 

the imputation of one or even two of the items. As for women, men’s age is also imputed for 

those values with inconsistencies or not provided.

16



3.7: M easurement of Age anil Digit Preference for Age Given in Single Years

Allhough age in single years is prone to different types of errors such as age misreporting, net 

undcrenumeration. and nonreporting or misalignment of age, age heaping remains 

outstundingly rampant (Shryock and Siegel. 1976). Populations with low education status report 

high levels of age heaping while patterns for age or digit preference vary from one culture to 

another with preference for “0” and “5” digit endings for age. On the other hand, digit avoidance 

may be specific to a people, with the West avoiding 13 and the Orient shunning ‘4’. Age "0" 

years is grossly underreported because parents often do not take newborns as regulars in the 

family and many people disregard 0 as a number like any other

I'o obtain indices of age preferences, the arithmetic devices developed depend on the assumption 

of a true distribution of population by age over a part or all of the age range (Shryock and Siegel. 

1976). That is, that the true figures form an arithmetic progression or arc rectangularly or linearly 

spread over this range (say 3-year. 5-year or any other age range) which includes and. preferably, 

is centred on the age under examination.

For example, over a 3-ycar range, the index of heaping on age say 32 years will be calculated as 

the ratio of the enumerated population aged 32 years to one-third of the population aged 31. 12 

and 33 years. Still, it may be calculated over a 5-year range as the ratio of the enumerated 

population aged 32 years to one-fifth of the population uged 30, 31, 32. 33. and 34 years 

Usually, this index is often calculated as a percentage.

Therefore, for any age x  whose population is Px, the index of heaping in a 3-year and 5-ycar 

ranges respectively will be;

1/3< P ,- ,+ P ,+ P r M )
x 100 and ----------------^ ----------------x 100

l / S l P j - j - P j - j + P .  +  P . M + P x * , )

Often, the two indexes are approximately the same, whether a 3-ycar or 5-ycar group is used

(Shryock and Siegel. 1976).
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3.7.1: M yers’ Blended Method

Myers' blended method computes for preferences and avoidance of all terminal digits ‘*0" to “9” 

where age is given in single years. The method derives a blended population that is essentially a 

weighted sum of the number of persons reporting ages ending in each of the 10 terminal digits 

(Kpedekpo. 1982, Yusuf F. 1967). It is assumed dial barring any irregularities, die blended sum 

at each of the digits should be 10 percent of the total blended population. Therefore, any excess 

reflects preference while any shortfall implies avoidance. The Index of Preference, or the overall 

measure of the extent of digit preference or avoidance in a population is then obtained as the 

absolute sum (or in some case, half the absolute sum) of deviations for each of the terminal 

digits In theory'. Myers’ index can vary between 0 for ages that are reported accurately and 180, 

for where all ages arc reported with the same terminal digit (Pollard ct.al., 1974; Kpedekpo. 

1982).

In computing the blended populations (Yusuf. 1967). a decision is made about the age range on 

which to base the computations. Usually, the limits are not less than 10 years and 80 years for the 

lower and the upper limit respectively. This is because the age-reporting at less than 10 and more 

than 80 years of age is affected by causes other than digital preference.

faking the age range 10-79 years, the Myers' Index involves the computation of two series of 

population totals with a time lag of 10 years. In our case, one series will have a runge 10-69 

years while the second will have the range 20-79 years. If P(x) is the population at age x. the ten 

population totuls in the first series will be:

Total for digit 0 = P(I0) + P(20) +..... .....+ P(60)

Total for digit 1 

•

-  P(l 1) + P(21) +..... .....+ P(6I)

•

Total for digit 9 = P(I9)+ P(29)+..... .....+ P(69)
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Similarly* the ten population totals in the second series will be:

Total lor digit 0 -  P(20) ♦ P(30) +..........+ P(70)

Total for digit I «  P(21) + P(31) +..........+ P(7I)

•

Total for digit 9 -  P(29) + P(39) +..........4 P(79)

The ten population totals (one for each digit) of the first series (10-69) arc then multiplied by

weights 1. 2. 3..........  ID while the totals of the second series (20-79) are multiplied by 9. 8.

7t...., /. 0 respectively. The two sets of products are then summed for each terminal digit to

arrive at the blended population for that digit, l he blended populations for the ten digits are then 

converted into percent of the total blended population. Myers' Index is derived by summing the 

absolute differences of the percent blended populations for each terminal digit from 10 percent. 

This method effectively gives equal weights to each terminal digit. Algebraically, the sum of 

blended populations (age range 10-79 years) corresponding to the ten terminal digits is equal to 

the sum of the populations in the ranges 10-69. 11-70, 12-71,..... 19-78 and 20-79 years.

To interpret the results, it is noted that the percent deviation for each digit will be a measure ol 

preference or avoidance for ages ending in each terminal digit. Positive deviation will imply 

preference while negative deviation is synonymous with digit avoidance.

3.8: Measurement of Age Accuracy for Grouped Data Using Indices

There are several indices for evaluating the age and sex composition. lire age. and sex ratios and 

indices lor detecting digit preference in age reporting are some of the principal indices used for 

evaluating the age and sex composition. They rely on an expected pattern reflecting the 

distribution of a population without migration mid in which mortality and fertility have changed 

in only one direction. The two indices may be used either separately or jointly in evaluating the 

quality of a census or survey returns by age groups (Kpcdekpo. 1982).
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3.8.1: Age Ratio

According to Arriaga (1994), age ratios for 5-year age groups may he used as indices for 

detecting possible age misreporting in populations where fertility has not fluctuated greatly 

during the past and where international migration has not been significant. Age ratio is defined as 

d>c ratio of the population in the given age group to one half the population in the two adjacent 

age groups (Kpedekpo, 1982). Mathematically, if s /\ is the age group from age x years to age 

x+5 years. sP,.> and the preceding and the following ugc groups respectively, then

Age Ratio in r
V20 px -s  + }pX+s)

x 100

However, Shryock and Siegel (1976) define the age ratio as the ratio of the population in the 

given age group to one-third of the sum of the populations in the age group itself and the 

preceding und following groups, times 100. Consequently for the same age group above.

}P.Age Ratio = 77— -------- ------ ----- - x 100
V s0 Px -5  +Jpx + ipjr+s)

However, in the UN procedure, the previous definition suffices for the age ratio.

Iltc age ratios so computed arc then compared with the expected value, usually 100.0, with 

discrepancies at each age group the measure of net age misreporting. In both cases, the three age 

groups form a nearly linear series, assuming no extreme fluctuations in past births, deaths or 

migration. By expecting u value of 100.0, it is assumed that coverage errors are about the same 

for all age groups. The larger the fluctuations of age ratios, and the larger their deviation from 

100, the greater is the probability of errors in the data.

Shryock and Siegel (1976) further came up with an overall age-accuracy index equivalent to 

taking the average deviation (irrespective of sign) from 100.0 of the age ratios over all ages. 

Mean deviations arc separately calculated for males and females (by dividing the sum ol
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deviations from 100.0 by the number of age groups) and the average of the two mean deviations 

taken as the overall accuracy of the particular age data.

3.8.2: Sex Ratio

Ibe sex ratio is calculated by taking the number of males in a population and dividing it by the 

number of females in the same population, usually expressed as the number of males per 100 

females (Pollard et.al., 1974). Sex ratios may be calculated separately for various ages or age 

groups to give age specific sex ratios, with the sex ratio at birth being fairly constant for most 

countries of the world at uround 105 male births per 100 female births. Naturally, mortality is 

usually higher for males than females, and the sex ratio is reduced continuously up to the oldest 

ages (Arriaga. 1994).

The age specific sex-ratios obtained arc then compared to expected values, the latter being 

carefully developed estimates (developed principally from vital statistics) or theoretical figures 

based on a population model (Shryock and Siegel. 1976).

Sex ratios depend largely on the on the number of male and female births (Arriaga. 1994) and the 

relative mortality of the population and where there is substantial migration, on the age-sex 

distribution of the migrant intake or outflow (Shryock and Siegel. 1976). In a study among 

populations with African origin in the US und Luropc, Garcnnc (2003) established that they had 

lower sex ratios compared with those from other parts of the world. The general pattern of the 

age specific sex ratios is such that they approximate to the sex ratio at birth in the younger ages, 

and fall gradually with advanced age (Kpcdckpo, 1982). f  urther, Arriaga (1994) states that the 

larger the abrupt departure of this ratio from values close to 100. the larger the possibility of 

errors in the data.

•3.8.3: United Nations (UN) Joint Score

The United Nations has further developed an index incorporating measures o f accuracies of the 

“gc and sex ratios, otherwise called the UN age-sex accurucy index, also referred to as the UN
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joint score. In the index (Shryock and Siegel, 1976). the mean of the successive differences from 

one age group to the next in reported sex ratios, irrespective of the sign, are taken as a measure 

of the accuracy of the observed sex ratios, on the assumption that these age-to-age changes 

should approximate zero.

The UN age-sex accuracy index combines the sum of;

a) the mean deviation of the age ratios for males from 100.0;

b) the mean deviation of the age ratios for females from 100.0. and;

c) three times the mean of the age-to-age differences in reported sex ratios.

That is.

Joint Score -  (3 x {sex ratio score}) + (male age ratio score) + (female age ratio score)

According to the UN. the Joint Score is judged on the following scale; Data whose accuracy 

index is below 20 is termed accurate, from 20 to 40 inaccurate and anything over 40 as highly 

inaccurate. The age ratios, sex ratios and the l N  age-ratio scores for both male and female and 

the age-sex accuracy indices can be obtained using the computer software programme AGF.SF.X 

spreadsheet (Arriaga. 1994).

3.9: Correcting Age Distributions

To correct for age misreporting, smoothing or graduation techniques are used. Techniques 

available either slightly modify or not the total population si/e. The errors in the age distribution 

arising from the age heaping arc corrected by assuming that the excesses should be redistributed 

to adjoining ages or age-groups, thereby preserving the unique shape of the age distribution 

curve and eliminating the irregularities (Rogue and Arriaga, 1993).

Smoothing formulas include those that do not modify totals, that is, the Carricr-Farrag. Karup- 

King-Newton, and the Arriaga, all which give rather similar results (Arriaga. 1994). Ihe United 

Nations formula however slightly modifies the total population. In the case where age
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tnisrcporting is not severe, light smoothing is done to correct the not so significant irregularities, 

while in the event that there is age misreporting coupled with digit preferences, together leading 

to severe irregularities, strong smoothing procedures are encouraged. Computer programmes 

available may be used to forego very extensive numerical computations, one such being the 

spreadsheet AGESMTH that smoothes population age structure by 5-ycar age groups (Arriaga ct 

al. 1994).

Single age distribution may be smoothed and adjusted by among others; fitting of a stable 

population; fitting a succession of polynomials; comparisons with a standard age distribution 

(UN. 1983). In order to adjust the 2008-09 KDHS data, the spreadsheet AGESMTH was used to 

smooth age in 5-year groups.
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CHAPTER FOL K

RESULTS OF THE ASSESSMENT

In this chapter, results of the analysis of the quality of the 2008-09 KDHS arc discussed. 

Graphical methods, descriptive analysis and population analysis spreadsheets were used to come 

up with the results.

4,1: Completeness of Age Data

llierc were a total of 18.774 males and 19,741 females lor whom age analysis was done, fable 

4.1 presents the frequency distribution of males and females and data on persons whose ages 

were missing or who did not know their ages.

lamc-i.i: uisiriuuuui l  i m  i  i n i i | i i n u u j s  u i  / i r i  u j  o v a

Frequency
---------------------------- J

Males Females Total
Age reported 18.7(58 19.722 38.490
Don't Know I 9 10

M Using 5 10
15 i

Tout 18.774 19,741 38,515

For the male population, it is evident that one person did not know (“DK"- don’t know) his age 

while another five (5) had their ages missing. On the other hand, nine females did not know their 

ages while 10 had their ages missing in the returns from the household questionnaire.

4.1.1: Completeness of Age Data

Demographic Health Surveys examine completeness of age data for women in the reproductive 

years 15-49 and that of men in the years 15-54. For the 2008-09 KDHS. the observations in 

Tabic 4.2 were made on how age was reported and any subsequent imputation done. Notably, all 

women and men in the 15-49 and 15-54 age groups sampled for the survey had their ages lulling
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jnt0 the categories shown in the table. Consequently, none had age reported in such a manner 

that; Year «w</ age were given, year ignored: Year given, age and month imputed; Month given. 

^  and year imputed, and; None given, all imputed.

Frequency Percent

F M F VI

Age. month and year given and okay 6190 2588 69.24 74.69

Month and age given, year imputed 94 8 1.05 0.23

Year and age given, month imputed 2145 850 23.99 24.53

Age given, year and month imputed 511 19 5.72 0.55

Total 8940 3465 100 100

From Table 4.2. more males (nearly 75%) compared to females (at 69%) had their responses on 

age fully complete such that no imputation had to be made. Responses that had age and year 

given but month imputed had near equal proportions for both males and females (23.99% and 

24.5% respectively). That for which only age was given and year and month of birth being 

imputed had males proportionately outnumbering females 10 times; and the case for which 

month and age were given and only the year had to be imputed had the proportion of males 

outweigh females by nearly live limes (1.05% and 0.23% respectively).

It can, therefore, be concluded that men had their ages reported more completely compared to 

females An assumption is made that the degree of completeness in reporting the ages for both 

males and females is uniform throughout the ages, this considering that the 2008-09 KDHS 

considered completeness only for males aged 15-54 years (in the men’s tile) and females aged 

15-49 years (household file) only.

*•1*2: Completeness of Information by Kducational Level

1 able 4.3 below presents completeness of age information cross-tabulated by highest educational 

levd  Tlic percentages represent the proportions for males and females out of the respective
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totals for each, lhat is, any percentage for males is taken out of the total number of males aged 

15-54 years while percentages for males represent individual figures taken out of the total 

number of females aged 15-49 years.

fable 4.3; Percent Completeness of Information by Highest Education Lex cl
Highest educational Level

No education Primary Secondary Higher

Mato Female Male Female Male Female Male Female

"Age. month and year given 
and okay

1.10 3.80 36.80 37.00 26.50 20.90 10 JO 7.50

"Month und age given, year 
imputed

0.00 0.10 0.20 0.60 0.10 0.20 0.00 0.10

Year and age given, month 
imputed

4.50 9.60 14.40 11.90 4.80 2.40 0.80 0.10

Age given, year and month 
imputed

0.40 1.30 0.10 2.50 0.00 1.20 0.00 0.50

It can therefore be concluded lhat for persons without any education, the proportion of females 

was higher than that o f males in each of the four age reporting categories. It appears that overall, 

for persons with at least some education, men outnumbered women whose age, month and year 

were given in such a way that no imputation had to be made. And across all education levels, 

there were more women compared to men whose age data was most incomplete, that is where 

age only was given and year and month of birth were imputed.

4.2: Digit Preference in Single Years

To examine the extent of digit preference for age in single years, a summary of responses on age 

and sex distribution is presented in graphical form. This is done separately for males and 

females. From the graphs below (Figures 4.1 and 4.2), evidence of heaping may be deduced from 

the sharp peaks, while digit avoidance is noted where the troughs arc sharpest.
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rc 4.1: D istribution of M ale Population by Single Years

For the male population, heaping is observed in the ages 0. 2.6, 8. 10. 12. 16. 18. 20, 22. 25. 28. 

30, 32, 35, 38, 40, 42, 45, 50, 60. 65. 70, 80 years, l'hc highest or major heaping is observed in 

the ages 0, 6. 8. 10. 30. 35. 40. 45, 50, 60, 65. 70 and 80. Hence it can be argued that from the 

general heaping, males covered in the 2008-09 KDHS had a preference for ages ending in 0. I. 2. 

5. 6 and 8. However, looking at the ages with the highest heaping, it emerges that ages with 

terminal digit 0 and 5 were the most preferred with the notable exception at ages 5 and 15 that 

were actually avoided altogether. Further, the results indicate that males avoided ages 1, 7. 9. 11. 

17. 19, 21. 29, 31. 33. 37. 39, 41. 51. 61. It can therefore be argued that there was a tendency by 

the males to avoid age ending with terminal digits 1. 7 and 9.

A similar plot for the distribution of females yielded the graph shown in Figure 4.2. From this 

graph, it can be deduced that females on the other hand had their ages heaping on 0. 6. 8. 10. 12. 

16.18. 20. 22. 25. 28. 30. 32. 35. 38. 40. 45. 50. 56, 58. 60. 65. 70. 72. 75. 78 and 80 years. The 

highest heaping occurred at ages 0. 6. 8. 10. 12. 16, 18. 20,22, 25. 28. 30, 32, 35, 38. 45, 50.60. 

65.70 and 80 years.
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Distribution of Female Population by Single Years

0 fflU,c' 2 £ 2 S 5 ! 5 S ! ! S S S ? 3 S S 5 ; S n S f ! l ! : S S 3 U S
Age

Kike their male counterparts, it is apparent that the females covered in the 2008-09 KDHS 

generally preferred ages ending with 0, 2, 5, 6 and 8. But even as it emerges that the most 

preferred terminal digit was 0. 5 and 8. there was notably an exception for ages 5. 15. 55. 48 and 

68 years. The females, it is observed, ulso avoided ages 1. 7.9. 11, 14, 17, 19, 21, 27, 29, 31, 37, 

53 and 57 years. This reflects avoidance for terminal digits 1.7  and 9.

4.3: M yers’ Index

The computational procedures (adapted from Pollard cl. al (1974)) were done separately using 

the 2008-09 KDHS data for males and females. An age range 10-79 years over which the extent 

of digital preference is measured is divided into two partly overlapping sub-ranges 10-69 and 20- 

79. Population totals are then computed for ages ending in each of the ten terminal digits as 

shown in Table 4.4.

The population totals (columns 2 and 5) arc the multiplied by coefficients in columns 3 and 6 to 

obtain products in columns 4 and 7 and whose stun is indeed the blended population in column 8 

(«* Table 4.5).
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Table 4.4: Myers' Index for Males in the 2008-09 KDII.S
Ternii
nal
Digit

• • "JVI J IllUX.t IVI III IIIV -"UW w/

Numbers at age* specified Sum of
Ages
10-69

Sum of
b '
20-79

10-19 20-29 30-39 40-49 50-59 60-69 70-79

0 619 370 363 297 193 155 III 1997 1489
1 408 262 178 89 56 43 21 1036 6-18
2 559 312 247 137 94 71 41 1420 902
3 491 238 154 114 66 49 23 1112 644
4 527 265 213 113 85 41 27 1244 744
5 366 323 265 221 112 77 40 1364 1038
6 435 240 171 133 110 41 28 1130 723
7 341 212 109 91 78 37 9 868 536
8 441 267 194 101 71 53 31 1127 717
9 319 192 135 95 57 36 9 834 524

For each of the digits, it is apparent as seen in l ablc 4.5 that the sum of the coefficients in 

columns 3 and 6 is 10. Multiplication by these coefficients is done to ensure that each digit has 

equal weight. In the case of an age distribution with no digital preference or avoidance, the 

blended population total for each digit would be approximately 10 percent of the total population 

lor all digits. The percentage for each final digit and deviations from 10 percent arc shown in 

columns 9 and 10 respectively. The total of absolute deviations gives Myers' Index.

From Table 4.5, for the males. Myers’ Index results suggest preference for terminal digits 0 and 

5. owing to the high vulues of the positive percent deviation. There is avoidance for ages with the 

terminal digits 1. 3. 7 and 9. Overall, the percentages suggest that the terminal digits in the order 

of preference are 0, 5. 8. 2. 6, 4. 9. 3. 7 and 1.
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4.5: Deriving the Blended Male Population and Percent Deviations
prermi Age group 10-69 Age group 20-79 Blended % Dcviatio

n.»l Sum Coeffi Product Sum CoefT Product Population dtstribut n from
Digit cienl (2)x<3) icient <5)x(6) (4)+(7) ion 10%

" o r (2) (3) (4) (5) (6) (7) (8) (9) (10)
1997 1 1197 1489 9 13401 14598 14.55 4.55

1 1036 2 2072 648 8 5184 7256 7.23 -2.77
2 1420 3 4260 902 7 6314 10574 10.54 0.54
3 1112 4 4448 644 6 3864 8312 8.29 -1.71
4 1244 5 6220 744 5 3720 9940 9.91 -0.09
5 1364 6 8184 10J8 4 4152 12336 12.30 2J0
6 1130 7 7910 723 3 2169 10079 10.05 0.05
7 868 8 6944 536 2 1072 8016 7.99 -2.01
8 1127 9 10143 717 1 717 10860 10.83 0.83
9 834 10 8340 524 0 0 8340 8.31 -1.69

Sum 100.311 16.53*
•Represents sum o f absolute deviations

The procedures above urc repeated for the female population, giving the results presented in 

Tables 4.6 and 4.7.

Table 4.6: Myers* Index for Females in the 200S-09 KDHS
Terminal

Digit
Numbers at ages specified (Females) Sum of 

Ages 
10-69

Sum of 
Ages 
20-7910-19 20-29 30-39 40-49 50-59 60-69 70-79

0 653 459 407 254 196 158 108 2127 1582
1 447 300 160 119 118 44 25 1188 766
2 597 404 269 151 143 53 47 1617 1067
3 499 330 196 128 95 56 30 1304 835
4 492 370 217 125 105 60 25 1369 902
5 366 389 275 212 119 86 44 1447 1125
6 444 289 205 135 143 47 24 1263 843
7 330 237 129 107 43 48 10 894 574
8 415 348 207 139 87 63 37 1259 881
9 327 234 154 109 56 39 13 919 605
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|»b lc  4.7: Deriving the Blended Female Population and Percent Deviat
Termi

mil
Digit

Age group 10-69 Age group 20-79 Hlciiiled
I'upulutio
a
(4H7)

%
distributio
n

Dtviali
on

from
10%

Sum Cocffi
cient

Product
(2)x(3)

Sum Cocffici
ent

Product
<5)x(6)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
0 2127 1 2127 1582 9 14238 16365 14.48 4.48
I 1 IMS 2 2376 766 8 6128 8504 7.52 -2.48
2 1617 3 4851 1067 7 7469 12320 10.90 0.90
3 1304 4 5216 835 6 5010 10226 9.05 -0.95
4 1369 5 6845 902 5 4510 11355 10.05 0.05
5 1447 6 8682 1125 4 4500 13182 11.66 1.66
6 1263 7 8841 843 3 2529 11370 10.06 0.06
7 894 8 7152 574 2 1148 8300 7.34 -2.66
8 1259 9 11331 881 1 881 12212 10.80 0.80
9 919 10 9190 605 0 0 9190 8.13 -1.87

Sum 113,024 15.91*

on*

* Represent% the sum o f  absolute deviations

It is cletir from Table 4.7 that females preferred stating ages with terminal digits 0 and 5 and 

avoided ages with terminal digits I, 7, and 9. 'litis is as evidenced by the very high vulucs for the 

deviations, with a positive deviation implying preference while a negative value signifies 

avoidance of a digit. The percentage distribution in column 9 suggests that the terminal digits in 

the order of preference for females in the 2008-09 KDHS are 0. 5. 2. 8 ,6 ,4 , 3. 9. 1 and 7.

4.4: National Age Ratios, Sex ratios and Joint Score

For the 2008-09 KD11S data, the computation for uge ratios by sex and the sex rutios is done as 

shown in Table 4.8. This together with a computation for the deviations from 100 of respective 

age ratios and the sex ratio differences are utilized in the calculation for age and sex ratio scores 

and the UN Joint Accuracy Index.
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| able 4.8: C omputing Age and Sex Ratios
Males Females

Deviations 
from 100

Deviations 
from 100

First
differences

Age
(iroup

Numhc
r

Age
Ratio

Numbe
r

Age
Ratio

Sex
Ratio

0-4 3180 3011 105.61 -1.87
5-9 2960 102.35 2.35 2754 96.65 -3.35 107.48 10.61

10-14 2604 107.12 7.12 2688 115.96 15.96 96.88 -4.19
15-19 1902 93.90 -6.10 1882 82.71 -17.29 101.06 23.39
20-24 1447 92.28 -7.72 1863 110.27 10.27 77.67 -4.76
25-29 1234 94.85 -5.15 1497 96.21 •3.79 82.43 -10.04
30-34 1155 109.58 9.58 1249 101.26 1.26 92.47 2.37
35-39 874 91.76 -8.24 970 95.76 -4.24 90.10 -6.42
40-44 750 99.01 •0.99 777 92.94 -7.06 96.53 5.21
45-49 641 103.05 3.05 702 97.91 -2.09 91.31 16.12
50-54 494 92.42 -7.58 657 114.26 14.26 75.19 -20.35
55-59 428 100.35 0.35 448 87.16 •12.84 95.54 -1.23
60-64 359 106.85 6.85 371 101.50 1.50 96.77 10.55
65-69 244 83.85 -16.15 283 93.40 -6.60 86.22 -8.67
70-74 223 235 94.89
75+ 273 335

Total 18768 19722
Absolut 
e Total 81.23 100.53 125.79
Mean 6.25 7.73 8.98

In the above Table 4.8, Age Ratio Score for males (ARSNl) 6.25

Age Ratio Score for females (ARSF) ■ 7.73 

Sex Ratio Score (SRS) •  8.98
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The age and sex ratios in Table 4.8 may be represented graphically as below;

Figure 4.3: Age Ratios, 2008-09 KDHS

-^-Females -•-M alci

From the age ratio curve, it emerges that compared to the expected value of 100. the level of 

misreporting appears more pronounced for females compared to males in the 2008-09 KDHS. 

Males tended to markedly “oveneport" (highly prefer or heap) their ages in the age-groups 30-34 

and 70-74 years and “underreported’* (avoided) their ages in the 65-69 year age group. The 

females on the other hand had their ages concentrated in the 10-14. 20-24. 50-54 and 70-74 uge 

groups, while they avoided stating ages in the 15-19, 55-59 year age groups. Further, both males 

and females showed a very big dislike or avoidance of ages in the 75-79 year group.

The sex ratios observed in Table 4.8 are plotted against respective age groups and presented in 

Figure 4.4 below. As an analytical too, the larger the abrupt departure of this ratio from values 

close to 100. the larger the possibility of errors in the data.
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From the graph (Figure 4.4), it is observed that sex ratio at birth is reasonably normal (that is. 

slightly over 100), while other sex ratios suggest men only outnumber women at birth up to age 

nine only to be outnumbered all through the years alter with the exception of near equal numbers 

for the age groups 10-14, 15-19 and 40-44. Errors in the 2008-09 KDHS data may be deemed to 

be in the age groups 20-24, 50-54 and 80-84 where the abrupt departure of sex ratio from values 

close to 100 is largest

The UN Joint Accuracy Index or the Joint Score is calculated as follows;

Joint Score "  3 x (sex ratio score) + (male and female uge ratio scores)

= 3 x SRS + ARSM + ARSF 

= (3 x 8.98) + (6.25 + 7.73) -  26.94 + 13.98 = 40.92

According to the UN suggestions (Arriaga. 1994). a Joint Score index value below 20 indicates

Eat the data is accurate, while for a value between 20 and 40. the data is inaccurate, and for an 

dex value above 40 the duta is highly inaccurate. In our case, the Index value of 45.86 is too 

gh suggesting highly inaccurate 2008-09 KDHS data.
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4.5: Regional Age and Sex Ratios and the UN Joint Score

Regional population distribution, split into males and females is used as input in the AGESEX 

computer software programme. (See Appendix 2 for population distribution at the national and 

regional levels). A summon- of the output is presented in Table 4.9.

Table 4.9: Summary of Age and Sex Ratios and Age-Sex Aceuraey Index by Province
Region

Kenya
. . .

Nairobi Central Coast Eastern Nyanza RVP* Western NtP*

Age Ratio Score 
for Males 6.25 15.45 11.04 8 46 13.76 5.46 8.08 11.50 27.99
Age Ratio Score 
for Females 7.73 19.60 8.44 14.52 9.18 10.70 11.60 7.93 24,00

Sex Ratio Score 898 28.26 11.69 18.09 11.58 13.80 12.62 10.12 29.03
Age-Sex 
Accuracy Index 40.93 119.82 54.54 77.25 57.68 57.55 57.54 49.77

139.0
9

‘RVP- Rift l alley Province. SkP- North Eastern Province

From Table 4.9, it can be concluded that rcgionwisc. Western province’s data appear better when 

compared with the rest of the regions, followed by Central. Rift Valley. Nyanza and Eastern 

provinces in thut order. However. Coast, Nairobi and North Eastern provinces (in that order) 

have the worst age by sex data. As per the UN suggestion, it is evident that the age-sex data used 

in the 2008-09 KDHS is highly inaccurate, calling for strong smoothing.

4.6: Corrected Age Distributions

Table 4.10 presents results obtained from using the AGESMTH Software Programme/ 

spreadsheet to correct the male age data in the 2008-09 KDIIS. It shows that the smoothed 

population for males using various methods is almost the same. I lowever, it is observcd that the 

variation from the reported data is characteristically different for the age groups 10-14 and 15- 

19. This implies age misreporting in these age categories by die males.
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Table 4.10: Reported and Smoothed Population of Males In Age and Sev. Kenya
Smoothed

Age
Reported

Carrier
Farrag

K.-King
Newton Arriaga

United
Nations Strong

Total. 0-79 18.612 18.612 18.612
Total. 10-69 12.132 12,132 12.132 12.132 12.130 12.132

0-4 3,180 3.266 3.311
5-9 2,960 2,874 2.829
10-14 2,604 2,486 2.469 2.473 2,554 2.364
15-19 1,902 2,020 2,037 2,033 1.939 1.972
20-24 1.447 1,474 1,495 1,471 1.453 1,583
25-29 1,234 1,207 1,186 1,210 1,248 1,310
30-34 1,155 1.098 1.095 1.095 1.112 1,075
35-39 874 931 934 934 905 902
40-44 750 764 765 761 744 760
45-49 641 627 626 630 630 634
50-54 494 509 510 507 507 513
55-59 428 413 412 415 425 420
60-64 359 339 338 337 348 336
65-69 244 264 265 266 264 264
70-74 223 201 199
75-79 117 139 14!
80+ 162

Similar correction procedure was performed lor the female population. Results presented in 

Table 4.11 show that the smoothed population for the females using the five methods is nearly 

the same. However, it is observed that the variation of die smoothed population from the 

reported is noticeably different for the age groups 10-14. 15-19 and 50-54 years. This implies 

age misreporting in these age categories for the females in 2008-09 KDHS.
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I able 4.11: Reported and Smoothed Population of Females by Age and Sex. Keny a

Age
Reported

Smoothed
Carrier
Farrag

K.-King
Newton Arriaga

United
Nations Strong

Total. 0-79 19,515 19.515 19,515
Total. 10-69 13.387 13.387 13.387 13,387 13.335 13.387

0-4 3.011 3.031 3,046
5-9 2.754 2,734 2.719
10-14 2.688 2.439 2.435 2.436 2.534 2.395
15-19 1.882 2.131 2.135 2.134 2.048 2.095
20-24 1.863 1.831 1.827 1.826 1,763 1,796
25-29 1.497 1,529 1.533 1.535 1,535 1,525
30-34 1.249 1,223 1,227 1.219 1.232 1,245
35-39 970 996 992 1,000 975 1.036
40-44 777 804 809 802 785 842
45-49 702 675 670 678 709 702
50-54 657 609 60-1 606 626 586
55-59 448 496 501 499 475 482
60-64 371 372 373 370 359 383
65-69 283 282 281 284 292 299
70-74 235 211 219
75-79 128 152 144
80+ 226

Consolidating the various indices for the 2008-09 KDHS data, a summary of the findings is 

made in Table 4.12 below.

Table 4.12: Summary of Indices Measuring the Accuracy of Data

Index Reported

Smoot led
Carrier
Farrag

K.-King
Newton Arriaga

United
Nations Strong

Sex ratio score 
Mule «gc ratio score 
Female age ratio score 
Accuracy index

9.51
5.56 
7.46
41.56

5.58
2.78
2.29
21.79

5.98
3.07
2.43

23.44

5.58
2.99
2.53
22.25

6.33
2.94
3.70
25.62

1.96
1.64
1.28
8.79

It is observed that all the smoothing methods bring down the accuracy index by nearly half, with 

the exception of the strong method dial is very accurate compared to the rest of the methods. The 

imputed accuracy indices based on the smoothed data from the various methods fall between 

8.79 for the Strong Method to 25.62 for die United Nations method. I his implies that the 

smoothed data is only of fairly good quality. The 2008-09 KDHS data may not be deemed as 

satisfactory reporting.
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CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

5.1: Summary

The study focuses on assessment of the quality of 2008-09 KDI IS data. While the main objective 

was to carry out the assessment of the quality of data with a particular focus on the 2008-09 

KDI IS. specifically the study aimed at determining the extent of age heaping or digit preference 

for males and females in DHS, examining the age misreporting and determining the sex ratios 

through the different ages in the 2008-09 KDI IS.

It emerged from the study that heaping of ages was rampant in the 2008-09 KDHS with a similar 

pattern for both males and females. Preference was observed in even age groups compared to the 

odd age groups for both sexes. Females were found to generally misreport their ages compared to 

the males in the 2008-09 KDHS. Males overreported their uges at 30-34 and 70-74 and 

underreported their ages in the 65-69 and 75-79 age groups. Females on the other hand 

overreported their ages in the 10-14, 20-24, 50-54 and 70-74 age groups, while they 

underreported in the 15-19. 55-59 and 75-79 age groups. In terms of numbers, females 

outweighed males all through except ut birth.

Women were ulso characteristically found to trail males in literacy as evidenced by the analysis 

on education. For example, females without any education far outnumber males, while on the 

overall, males with at least secondary education and higher outweigh the females in the same 

category.

5.2: Conclusion

It is clear that the 2008-09 KDHS data is characterised by age misreporting errors. Age heaping 

is widespread with preferences for ages ending in terminal digits 0 and 5 for males and 0, 5 und 8 

for females, but with exception for ages 5 and 15. Both males and females avoid ages ending in
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terminal digits 1, 7. and 9. The 0 and 5 preferences are in tandem with the trends in reporting 

ages across countries, giving credibility to the methodologies used in this project. Compared to 

results from the Kenya Population and Housing Censuses, the 2008-09 KDHS data may not be 

deemed as satisfactory reporting For example, an analysis of the 1979, 1989 and 1999 national 

censuses had reported accuracy indices of 28.1. 24.9 and 26.4 respectively. The 2008-09 KDHS 

data's Accuracy Index would attain values in this range only after smoothing.

The 2008-09 KDHS data is also characterised by systematic errors brought about by age 

overreporting and underreporting. This in turn is suggestive of the individuals concerned having 

their ages carried across age group boundaries, either to the next lower or higher age group, a 

character more pronounced for the female lot. The errors delected in the 2008-09 KDHS data are 

likely to have compromised its quality and the accuracy of the various demographic measures 

derived out of it. Further, differentials in education between males and females also influenced 

completeness of information or the way different sexes reported their ages.

5.3: Recommendations

It is recommended that the truining of KDHS enumerators is intensified to reduce errors. Often, 

in estimation of ages, they base their figures on physical attributes, marital status among others, 

but it would be desirable they endeavour to use documentary proof when in doubt. Similarly, the 

masses should be educated through mass media on the need to report their ages as accurately as 

is possible. That w omen are the “bigger culprits” could be home out of lack of education, culture 

or tradition that influences them to wish to conform to certain “accepted" ages. Other 

methodologies should be employed to assess KDHS data to confirm these findings and correct 

the errors thereby yielding better quality DHS data

f  urther studies should also be carried across various KDHS data and varied methods of analysis

utilised to assess data quality as well as to adjust the KDHS data. Noting that the various indices

computed are useful mainly in comparative analyses, it would be prudent to calculate the indices

for various KDHS for this historical series would indicate whether the quality of the population

age and sex reporting is improving or deteriorating.
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APPENDICES

APPENDIX I: 2008-09 KDHS Data in Single Years. Kenya
Age Males Females A g e Males Females A g e Males Females A g e Males Females A g e Males Females

0 695 619

i 590 557 21 262 300 41 89 119 61 43 44 81 10 14

2 646 60S 22 312 404 42 137 151 62 71 53 82 13 22

J 610 621 23 238 330 43 114 128 63 49 56 83 7 II
4 639 606 24 265 370 44 113 125 64 41 60 84 l ) 15

5 534 506 25 323 389 45 221 212 65 77 86 85 13 II

6 695 660 26 240 289 46 133 135 66 41 47 86 11 8

7 544 481 27 212 237 47 91 107 67 37 48 87 5 7

S 696 624 28 267 348 48 101 139 6 8 53 63 8 8 5 5

7 491 4X3 2 9 192 234 4 9 95 109 6 9 36 39 89 2 9

10 619 653 J O 363 407 5 8 193 196 7 8 III 108 9 0 16 17

II 40S 447 31 178 160 51 56 118 71 21 25 91 1 1
12 559 597 32 247 269 52 94 143 72 41 47 92 2 3

13 491 499 33 154 196 S3 66 95 73 23 30 9 4 J 1

14 527 492 34 213 217 54 85 105 74 27 25 95 t 9

15 366 366 35 265 275 55 112 119 75 40 44 9 6 * 3 6

16 435 444 3 6 171 205 56 n o 143 7 6 28 24 DK 1 9

17 341 330 37 109 129 57 78 43 77 9 10 Missing 5 10
IS 441 415 3* 194 207 58 71 87 78 31 37

19 319 327 39 135 154 59 57 56 79 9 13

20 370 459 4 0 297 254 to 155 158 W> 51 6R
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APPENDIX 2: 2008-09 KDIIS Data in Five-Year C roups, Kenya

k « , c a

N a i r o b i C e n t r a l ( c a r t E u l r r a ( N v a w a R i f t  \ a l i o N o r t W a - r r o T i r t a l

M F M F M F M F M F M F M F M F M F

0 -4 199 2 0 5 2 5 1 2 6 6 4 5 7 4 1 8 3 9 2 3 * 7 5 5 8 5 0 5 5 5 6 5 3 9 4 5 6 4 3 0 331 2 6 1 3 1 8 0 3 0 1 1

5 - 9 1 4 7 145 2 8 6 2 4 9 3 8 2 3*1 4 3 5 4 2 7 4 5 0 4 1 0 5 3 8 5 1 8 3 * 5 3 7 7 3 3 7 2 4 7 2 9 6 0 2 7 5 4

1 0 -1 4 114 1 1 2 2 6 0 2 6 8 2 9 7 3 5 0 3 7 0 3 6 6 4 2 9 4 0 6 4 3 5 4 9 5 3 6 4 3 7 4 3 3 5 3 1 7 2 6 0 4 2 6 1 8

1 5 -1 9 * 8 1 3 7 1*2 2 0 3 2 2 6 2 4 5 2 8 5 2 6 2 3 7 9 3 1 4 2 8 0 3 1 2 2 7 4 2 5 9 188 1 5 0 1 9 0 2 1 8* 2

2 0 - 2 4 167 2 5 2 1 ( 6 1*7 198 2 6 3 2 0 * 196 2 2 6 3 3 0 2 2 4 2 8 8 173 2 2 7 8 5 1 2 0 1 4 4 7 1 86 3

2 5 -2 9 194 2 3 6 138 1 7 0 1 5 5 193 134 176 1 8 8 2 4 7 2 1 4 1 9 8 147 165 6 4 112 1 2 3 4 1 4 9 7

3 0 -5 4 193 145 130 1 4 5 1 6 7 172 143 191 1 5 3 162 1 6 2 1 9 9 141 151 6 6 I I 1 1 5 5 1 2 4 9

3 5 -3 9 1 2 9 115 1 18 1 1 2 1 2 6 133 9 5 141 I I * 1 3 6 1 3 9 1 3 6 9 3 113 5 6 8 4 8 7 4 9 7 0

4 0 -4 4 9 1 7 5 8 9 1 2 8 9 9 8 6 9 7 1 0? 9 9 1 0 0 1 1 9 121 * 4 1 0 7 6 2 5 3 7 5 0 7 7 7

4 5 -4 9 *1 6 2 7 9 1 0 2 81 * 9 103 107 8 2 1 0 7 I 0 S 1 0 6 6 6 8 4 4 1 4 5 641 7 0 2

5 0 -5 4 5 * 6 * 5 5 * 6 6 1 103 71 9 ? 6 5 9 2 7 8 8 2 5 6 7 5 s o 5 6 4 9 4 6 5 7

5 5 -5 9 6 0 3 2 5 9 6 9 6 8 5 9 5 9 7 5 5 6 6 5 5 7 5 1 4 ) 6 2 2 6 3 5 4 2 8 4 4 8

6 0 6 4 4 1 2 5 4 5 5 4 S O 4 8 6 0 71 4 5 4 1 4 6 4 6 4 3 4 9 2 9 3 0 3 5 9 371

6 5 -6 9 1 7 15 4 4 5 2 3 5 3 0 4 0 5 * 3 4 3 7 3 0 3 5 3 2 3 9 12 17 2 4 4 2 * 3

7 0 -7 4 9 1 0 31 3 8 2 4 2 6 4 3 41 2 8 4 0 2 3 31 2 8 2 7 3 7 2 2 2 2 3 2 3 5

7 5 -7 9 4 12 1 9 13 13 I S 2 5 2 3 1 7 2 4 14 18 1 8 18 7 5 1 1 7 128

* 0 4 4 4 K 1 2 2 4 1 0 1 6 1 6 2 6 14 1 0 1 6 1 7 1 3 1 5 9 1 4 9 4 1 3 0

* 5 * 1 7 16 1 3 3 4 1 5 2 0 9 5 4 8 6 1 0 8 1 0 6 2 7 7

lo c a l 1 59 7 1 5 6 1 1 9 * 0 2 1 7 9 2 4 5 2 2 6 3 1 2 5 9 1 2 7 7 2 2 9 5 0 3 0 3 1 3 0 4 3 3 2 0 0 2 4 1 2 2 5 8 2 1 7 4 3 1 6 5 9 1 8 7 6 * 1 9 7 2 2
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