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Abstract:

Accurate self-reports of ages and dates are foundatimithe computation of a number of demographic
indicators from household surveys. However, accuracy of reporting may be low in areas where innumeracy
is prevalent. In this study we assess completesmesgsieaping of self-reported ages and dates in 148 DHS
surveys. We find that around 15% of surveys shwoidence of non-negligible incompleteness or heaping.

We compare these findings with results from two mixeethods surveys fielded recently in Ghana and
Nepal that re-asked respondents their age and daiglovithin a few weeks of their DHS interview. In

the 2014 Ghana DHS, where the Myers’ index amonum&w15-44 is around the median for DHS surveys,

8 percent of the follow-up sample did not know their year of birth and 19 percent report a different year
upon follow-up. The results from Nepal are embargoed until December of 2017.

This analysis is supported by the United States Agérdyternational Development (USAID) through The DHS
Program (#AIDOAA-C-13-00095). The views expressed avsdiof the authors and do not necessarily reflect the
views of USAID or the United States Government.



Surveys conducted by The Demograpdund Health Surveys Program (DHS) are a principal source of data
for vital rates and health in developing countrikges and dates are foundational to a number of key
demographic indicators computed by The DHS Program. Age and date of birth are subject to misreporting,
particularly in areas where literacy and numeraoy low (Bignami-Van Assche 2003; Pullum 2006).
Periodic assessments of the quality of age and d#deada an important element of program monitoring

and can help improve data quality. To that end,ghidy examines the quality and consistency of age and
date reporting in DHS surveys conducted sinc@020sing DHS datasets and mixed methods studies
conducted by The DHS Program.

The first part of the study assesses the quality of self-reported ages and dates of birth using two types of
measures: incompleteness and heaping. A total imidldators are used. For each indicator, the distribution
across all surveys is described and the surveys with the most extreme levels are identified.

The second part of the study examines the resualts fwvo mixed methods follow-up surveys that were
fielded among a subset of 2014 Ghana DHS respus@8taveteig 2016) arz16 Nepal DHS respondents
(forthcoming). These surveys were fielded in ordeurtderstand barriers to fagplanning, but offer a

unique opportunity to examine the consistency and quality of date reporting in DHS surveys. We examine
follow-up results in tandem with age and date hegm these DHS surveys to assess the consistency and
quality of date recall. The current extended abstrdletcts results from the Ghana study only, as the Nepal
study is embargoed until December 2017.

Data and Methods

The DHS Program has fielded multistage househatdegs in low- and middle-income countries since
1985. In these surveys, after sampling and househadtgal are complete, interviewers approach each
eligible household for an interview with an adutspondent for the household using the household
guestionnaire, which includes an inventory of ali$ehold members. Household members are defined as
individuals who are usual residents as well as individuals who stayed with the household as guests the
previous night. Based on the household inventotgriewers determine which women in the household

are eligible for individual interviews and—if the survey includes men amddlusehold is selected for

male interviews—which men are eligible for individlirgerviews. If eligible women and men consent to
individual interviews, they are conducted separatelycallyi within a few days of the household interview.

All core questionnaires from DHS-4 through DHSITF International 2011, 2015b, 2015a; Macro
International 2008b, 2008a; ORC Macro 2001a, 2001b) ask women and men the following items analyzed
in this studyln what month and year were you borrn&id“How old were you at your last birthday?”

We review the misreporting of ages and dates ugirigally all of the DHS surveys conducted between
2000 and the closing date for this report—148 surveys in 67 countries. The total number of cases is
approximately 1.67 million women in the surveys ofmem and 0.72 million men in the surveys of men.
Misreporting will be described with indicators of incompleteness andrgedpor each of these, three or

four indicators will be employed using individual surveys.

Incompleteness applies to an ingt@ann which the respondent provides less information about an age or
date than is expected, requiring some imputation during data processing, or when there is an inconsistency
between the types of information provided that rezgigome reconciliation. Heaping refers to a tendency
to provide an age that disproportionately has specifit diigés, typically O or 5, although other final digits
such as 2 or 8 can also occur more often thandvoellexpected. The easiestywa describe heaping or
digit preference is to calculate the percentage of cagle®ach possible final digit (0, 1, ..., 9), add up the
absolute deviations of those percentages from 108, divide the total by two. This indicator is an
application of the Index of Dissimilarity, which remarizes the deviation of any observed categorical
distribution from a distribution that is “expectedhder some model. The inlés interpreted as the
percentage of cases that would have to be shiftedan over-represented category to an under-represented
category in order to match the “expected” distributibme division by two is required because when one
case is moved it will simultaneously reduce éfteess by one and reduce the deficit by one.
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A longstanding indicator of age heaping is Myers’rigled Index (herein Myers’ Index). This index is a

minor modification of the Index of Dissimilarity thi@kes into account the overall pattern of most observed

age distributions, such that the percentage of the cases at age x+1 tends to be less than the percentage at age
X. Such a pattern results from the cumulative impact of mortality, as well as, often, an increasing number

of births every year compared with the previowsary For that reason, even in the absence of digit
preference, there would tend to be fewer cases with €ligit 1 than with final digit 0, fewer cases with

final digit 2 than with final digit 1, etc., and fewerses with final digit 9 than with final digit 8. Myers’

Index adjusts the Index of Dissimilarity for that graudid=or either index to be applied correctly, the age

range must be a multiple of 10 years. We will caleuthis index for age in the survey of women (v012,

using ages 20-49) and in the survey of men (mv012, using ages 20-49).

The Ghana follow-up study interviewed 129 matched respondents from three regions. Respondents were
selected using an algorithm described by Stavedeigl. (2017). Interviews were typically conducted
between one and four weeks after their GDHS intarvighe response rate wa2.3 percent. Data shown

in the present draft are for the 96 follow-up respondantdyzed in the originadtudy (Staveteig 2017;
Staveteig et al. 2017) and wile expanded to the full set of 129 respondents later this year.

Results

Incompleteness and Heaping

Incompleteness of age and date reporting is assessed fooitiian’s and man’s stated age. As stated earlier,
the indicator is the percentage of cases for whichatiee year of birth, and month of birth are not all
provided or are not all consistent with the month and year of interview. Figure 1 gives the distribution of
this percentage for the four indicators, across allests. The four graphs in the figure have the same
horizontal scales, the percentage of responseath@tcomplete, but different vertical scales.

When age is incomplete, it is usually because age eadof birth were provided, but not a month, or the
month was inconsistent with the year and age, sonttveth had to be imputed or modified. It is rare for
age itself to require imputation. Over all the susjethe average level of incompleteness is 22% for
women'’s birthdate/age. Incompleteness of woman’sragecess of 50% was found in the 22 surveys listed
in Table 1. Overwhelmingly, the incompleteness way amterms of month, but a threshold of 50% is
clearly a high level of any kindf incompleteness. For men’s birthdate/age, the mean level of
incompleteness is 20.8%. Table 2 lists the 17 surveyshtve a level above 50%. The surveys on this list
match closely with the surveys on the list for impbeteness of women'’s birthdate/age. Some of the
differences are simply due to the fact that not eld$ survey includes a survey men. Across surveys,
there is close correspondence between the measures of incompleteness. The correlation between the
incompleteness levels for women’s age and men’s age is 0.97 (Figure 2).

As described earlier, age heaping is measured wittrd/8lended Index, which can be interpreted as the
percentage of cases that would have to be sHifted over-represented final digits to under-represented
final digits, with an adjustment to take account & general gradient in the age distribution. A heaping
index of 0 implies perfect uniformity across final digitshrough 9, but simply because of randomness we
would never expect to achieve that lower limit.

The two graphs in Figure 3 show the distributionghef heaping index for age in the women’s and men’s
survey. The mean level of heaping is 7.1% in the wosrgurvey. The level is 10% or more in 26 countries.
The mean level of heaping in the men’s survey is 7TWenty-three surveys were at or above the threshold
of 10%, most notably Sierra Leone 2008 with a 21% level of heaping.

Finally, we attempt to summarize changes from 20Q0th by constructing standard scores for the two
types of misreporting. The incompleteness and Ingaipidicators all have natural zeros—they can never
be negative, and under ideal condigathey would all be zero exceptr sampling error. The mean and
standard deviation of each indicator were calculaied,then a standard score (or z-score) was calculated
by subtracting the mean and dividing by the standaxdation. That is, each indicator is represented by a



new score that has a mean of 0 and a standardtidevid 1. By doing this, we put all indicators, which

vary widely in their means and standard deviationg) tre same scale. Third, wealculate the average of

the z-scores within each group. “Incompleteness” is the average of the z-scores in that group of indicators,
“Age heaping” is the average oflz-scores in that group. In each c#ise average is based on the number

of indicators of each type that are available.

The purpose of Figure 4 is to see how each of theseag®s has changed over time, within the interval
2000 to 2015. If, say, there were clear and steadyowepnent in the level of incompleteness, then the
upper left graph would start well above 0 in 20040 ateadily move downward, ending well below 0 in
2015. For all of the figures, a downward trend wouldriterpreted as improvement in the quality of the
age and date reporting. Each indicator measures asinable characteristic, so low values are preferable
to high values.

All four lines show some decline during the final three years, 2013-2015, but for the full interval 2000-
2015 there is no convincing evidence of improvementh&lifigures show an upward spike in 2006, to the
maximum values for incompleteness, heaping, asglaiement, with the egption of the spike for
incompleteness in 2001. Each type had a mininmu@002, moved upward to 2006-2008, had another
minimum in 2009-2010, moved upward to 2013, and then moved back down to the most recent year, 2015.
Some short-term variation is clear, but, to reptiere is no clear evidence of long-term improvement
between 2000 and 2015.

DHS Follow-up Studies

Table 3 indicates the degree of matching on yedirdf from the follow-up study. Of 96 respondents, 70
matched year of birth exactly. Eight did not knowithyear of birth and did not have an identity card
available. Eighteen additional respondedid not match on year of birth. In the most conservative case, if
we consider not knowing year of birth to be a dipant answer, then there was a 27 percent discrepancy
in year of birth. This estimate is within thengge found from prior follow-up surveys, which ranged from
21 percent in Indonesia (MacDonald, Simpson, andtfi&ld 1978 as cited in Bignami-Van Assche 2003)

to 81 percent in Pakistan (Curtis and Arnold 1994).

Table 4 indicates the degree to which the reported gfeairth differed. In all but two cases the reported
year of birth was within four years. In two easthe magnitude of difference reported by follow-up
respondents was 10 years different from the GDHS. This level of disparity between initial survey and a
follow-up survey is not unprecedented in areas where numeracy is low (Bignami-Van Assche 2003; Curtis
and Arnold 1994). In one case (R#09.01), the respomagiated she was 20 years old, not 30, even though
she had given birth to five children. In the secaage the respondent guessed her age relative to the
translator. She matched on other characteristics and was included in the follow-up sample.

Both follow-up studies displayed the original respe, which allowed interviewers to ask about the
discrepancy. Generally, discrepancies in year df bidre explained by respondents as having come about
through the DHS process of imputing year of birthtreéato events if the respondent was not certain of
her year of birth. Here is one example of the process of verifying year of birth in the follow-up study:

Interviewer:So that | am sure that you're indeed the person to be interviewed can you please give
me your date of birth?

Respondent [R#04.05Pecember 1981, am 31 years old

Interviewer:Please, your age doesn’t correspond with the year of birth. If you're 31, then it should
be 1983 and not 1981. Either way, the informati have here from the earlier interviewers doesn't
correspond with either date. May | please have your ID card?

The date here is December 1980, it means thaillybe 34 years this December. Please how did
they come by this date?

RespondentActually, | showed them my ID cardafimentioning my age and date of birth. But |
understand what you’re saying, the age is 31 years on the ID as you can see, and | had it done



during the last elections. So you're right. I'll be 34 years this December and my date of birth on
the ID is even December 1980 and not 1981.

Interviewer:Thank you, so the information | have is correct?

Respondentyes, it is.

In other cases, the original response could not be verified because the respondent did not know it:

Interviewer:Just to be certain | am speaking with the right person, can you please tell your month
of birth?

Respondent [R#11.04]:don’t know.

Interviewer:Madam, please you told mylleague you were born in 19717

RespondentiNo, | didn't, | gave them an eveand they calculated and gave me the age.
Interviewer:Okay, Madam.

Interviewer:Please can you tell me the month?

Respondent: don’t know the month too.

Month of birth reporting tends to be more unrekatian year of birth reporting. Table 5 indicates the
match between reported month lwfth and as reported in GDHS. Only 50 of 96 respondents matched
month of birth. In 10 cases the GDHS had imputedbatmof birth; 25 additional respondents were not
indicated as imputed in the GDHS but said that they did not know their month of birth. Note that for the
purposes of summary matching, respondents who did not know their month of birth and were indicated as
imputed in GDHS were considered “matched.” Ngpogglents were indicated as imputed for year of birth,

and thus none of the discrepant respondentganof birth were considered matched.

Results from the follow-up study can be contextualizéd data from GDHS. Ifve consider reported age

of women age 15-44 (the pool eligible for consideration in the follow-up study), the percentage with second
digits 0 to 9 is shown in Figure 5. Well in excesshef expected 10 percent reported an age at birth ending

in 0, 2, 5, and 8. The particularly high response8 and 5 suggest heaping. The Myers’ index for the 2014
Ghana DHS among women 15-44 is computed at 5.5, indicating that 5.5 percent of the sample would need
to be moved in order to have a normal distribution of ages. This is around the median value of Myers Indices
from DHS surveys studied in 2006 (Pullum 2006) amrdbfglow the Myers’ value of 30.6 for an early
survey in Ghana (Rutstein et al. 1990).

Preliminary Conclusions

Our examination of DHS data from surveys asctéd from 2000 to 2015 finds that measures of
incompleteness and heaping vary substantially. é'laee many surveys with values close to zero on all
measures, and others with very higliues. There are somergeys in which month of birth is hardly ever
given. Surveys with extreme values are listedn®iary indices of incompleteness and heaping were
constructed and tracked over time. The indicatordufited substantially from 2000 to 2015 and did not
show a systematic trend.

In the absence of independent verificationdbality of date recall is difficult to assessthe Ghana 2014

DHS, a survey with a median value of digit hegpifollow-up data indicate 27 percent inconsistency on
year of birth and around 48 percémtonsistency on month of birth upoeinterview. At face value this

level of quality is somewhat disconcerting; however, year reporting tends to differ by a median of two
years. The respondents (8 percent) who did not knew diate of birth and did not have an identity card
available to show the interviewers is of mostaam. Results from the currently embargoed sample in
Nepal and an overall comparison to Myers’ indicesnfr@cent DHS surveys wibe studied in the full
paper.
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Figure 1 Histograms showing the level of any type of incompleteness of reported women’s and men’s age
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Table 1 Surveys with at least 50% incompleteness in women'’s reported birthdate/age

Survey
Rwanda 2005
Burundi 2010
Nepal 2001
Ethiopia 2005
Niger 2006
Ethiopia 2011
Chad 2014-15
Benin 2006
Mali 2006
Yemen 2013
Pakistan 2006-07

%
55.0
55.1
56.2
57.2
62.1
63.3
63.5
63.8
68.5
70.5
73.6
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Incompleteness of age in survey of men

Benin 2001
Pakistan 2012-13
Ethiopia 2000
Mali 2001
Burkina Faso 2003
Niger 2012
Bangladesh 2014
Guinea 2005
Bangladesh 2011
Bangladesh 2007
Bangladesh 2004

Table 2 Surveys with at least 50% incompleteness in men’s reported birthdate/age

Survey

Niger 2006
Chad 2014-15
Burundi 2010
Ethiopia 2005
Ethiopia 2011
Benin 2006
Rwanda 2005
Benin 2001
Mali 2006

%
50.7
51.5
52.5
53.2
56.8
58.6
59.3
63.0
66.3

Survey

Guinea 2005
Ethiopia 2000
Burkina Faso 2003
Mali 2001

Niger 2012
Bangladesh 2004
Bangladesh 2007
Bangladesh 2011

74.1
75.6
79.4
81.1
81.2
86.3
86.9
89.4
91.4
91.8
93.7

%
68.9
69.4
74.7
75.2
80.3
84.3
84.9
86.5



Figure 2 Scatterplot showing the incompleteness of women’s age versus the incompleteness of men’s age
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Figure 3 Histograms showing the level of heaping in reported age in the survey of women and in the survey

of men
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Figure 4 Changes in the levels of incompleteness and heap ing in DHS surveys conduc ted from 2000 to 2015
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. . Table 5. Matching month of birth,
Table 3. Matching year of birth, Ghana Follow-Up Study
Ghana Follow-Up Study

Yes 70 Yes 50
Respondent doesn’t know 8 GDHS imputed 10

N 18
- Respondent doesn’t know 25
No 11

Table 4. Difference between year of
birth in GDHS and follow-up study

Figure 5. Digit heaping, women age 15-44, GDHS
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