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ABSTRACT

The literature on reporting error provides insights into the quality of ret-
rospective reports, particularly as it pertains to short-term recall. Less is
understood about the generalizabiliry of these findings to longer-term ret-
rospective reports. We review studies analvzing the quality of retrospec-
tive reports in the Malavsian Family Life Surveys (MFLS), fielded in Pen-
insular Malavsia in 1976 and 1988, and conclude thar many of the data
qualiry problems found previously are present in the MFLS. We summa-
rize this literature, place studies based on the MFLS within the context of
the reporting error literature, and discuss implications for the design of
future surveys.

1. Introduction

Many social science research issues require data on events that have
occurred over time. To reduce the cost of collecting such data, or to collect data on
the period before a baseline survey or between waves, surveys often ask retrospective
questions. Studies of the elderly, such as the Health and Retirement Study (HRS),
commonly collect information about life events (such as fertility, marriages, and
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Institute on Child Health and Human Development under grant number POl HD 28372 and the Na-
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this paper. All figures in this article that are reproduced from other publications are done so with the
permission of the publishers. The dara used in this article can be obtained beginning October 2002
through September 2005 from Megan Becken. RAND, 1700 Muain Sireet, Santa Monica CA 90407
cemail 1o Megan_Becken @ rand.org.
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jobs) that occurred in the distant past. In some cases, collecting retrospective histories
may be the only option for obtaining information at reasonable cost and in a timely

“manner (for example, women’s fertility histories).

Asking retrospective questions on periods as long as several decades has several
important advantages over a longitudinal study design. It can take many decades to
assemble a prospective, longitudinal data set whereas the same information can be
collected retrospectively much quicker. Also, single-round retrospective studies do
not require tracking of respondents over long periods and distances in order to con-
duct periodic reinterviews, which is necessary with a longitudinal study design. Con-
sequently, retrospective reports have a relatively low cost in addition to being quicker
to collect.

The desirability of collecting retrospective data that cover a long period of an
individual’s life is counterbalanced by important questions about the quality of such
data. For example, to what extent are events forgotten, especially those that are not
highly salient to the respondent but are important to researchers? Does the precision
of retrospective answers decrease as the recall period lengthens? What are the corre-
lates of omission? The existing literature on reporting error provides some insight
into these issues, particularly as they pertain to short-term retrospective reports. Less
is known about the generalizability of these findings to longer-term retrospective
reports, such as provided in the Malaysian Family Life Surveys (MFLS) and HRS.
Analyses based on selective or inaccurate reports may yield biased and misleading
results. A good understanding of the shortcomings of retrospective data can help
analysts anticipate (and perhaps correct for) such problems and can provide survey
designers and analysts with knowledge about when retrospective data will be ade-
quate. Finally, very little is understood about how data quality lessons from the
United States and other developed countries apply to low-income countries char-
acterized by lower levels of education and different cultural and ethnic back-
grounds.

We examine data quality issues associated with retrospective reports in a large
representative survey of Peninsular Malaysia. The MFLS provides a unique opportu-
nity to examine data quality because it contains repeated retrospective histories
across a number of topics, ranging from fertility to migration, that were collected
12 years apart. This has allowed researchers to assess a broader range of data quality
issues than is possible using only a single retrospective history. In contrast, most
current panel studies that incorporate retrospective histories (such as the HRS) use
bounded recall to collect information on events between waves. This precludes a
comparison of overlapping retrospective histories and many types of data quality

_assessments.

The next section reviews what is known about how respondents formulate reports
on events that occurred in the past and about common reporting errors and biases.
Many studies in this literature employ an experimental or qualitative design or conve-
nience samples. With a few exceptions, the studies based on survey data are based
on retrospective reporis covering a few weeks to, at most, several years. Section III
describes the MFLS, which collects life history data covering periods of up to several
decades. Section 1V presents original analyses and reviews studies that have analyzed
the quality of MFLS retrospective data. We identify the pattern of reporting errors
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and biases for retrospective events in the MFLS, drawing parallels with findings
from the broader survey research literature. The section is organized around four
major issues: the relationship between time since event and reporting error; the asso-
ciation between the salience or social acceptability of an event and its omission; the
presence of telescoping effects; and the association of respondent characteristics with
reporting error. We close by addressing the implications of reporting error in the
MFLS and elsewhere for survey design.

II. Literature on Recall Error

In this section we provide an overview of research that has investi-
gated how respondents retrieve and report retrospective histories, how and why errors
in these histories emerge, and the relationship between recall errors and respondent
characteristics.

A. Retrieval of Autobiographical Memories

Survey researchers and cognitive psychologists study the reporting process via sev-
eral methods, such as protocol analysis or the cognitive interview, in which respon-
dents ‘‘think aloud’’ as they answer questions (Sudman, Bradburn, and Schwarz
1996). Researchers have identified four steps in the reporting process (Tourangeau
1984; Strack and Martin 1987). The respondent first interprets the question, and
second, retrieves the answer to the question or the information needed to construct
an answer. Next he or she formulates an answer based on the recalled information.
Finally the respondent edits the answer and decides whether and how to respond.
The retrieval and reporting processes are the same for answers to all types of ques-
tions, including past events, current status reports, and attitudinal questions.

When discussing recall error with respect to answering autobiographical questions,
researchers generally focus on the second stage of the reporting process—errors in
memory retrieval. Events can be ‘‘forgotten’”-—or, more generally, omitted—in
three ways (Sudman, Bradburn, and Schwarz 1996). First, some events may never
be processed, encoded, and stored in memory. Even if an event is stored in memory,
finer details of an event may not be recalled. For example, research shows that while
an event such as a pregnancy itself is rarely (or slowly) forgotten, the exact date
when it ended is the detail most often lost (Warnecke et al. 1997). Second, the event
may be missed through retrieval failure (Sudman, Bradburn, and Schwarz 1996).
Retrieval failure occurs if the recalling of an event is not ‘‘rehearsed’’ (that is, re-
membered, thought about, or talked about). Events that are regularly rehearsed in-
clude, for example, birth dates and wedding anniversaries. The process of memory
rehearsal is thought to strengthen the memory trace and thus increase the ease of
recalling an event and decrease the time this takes (Mathiowetz 1999). Third, events
can be omitted through the inaccurate reconstruction of a memory (Sudman, Brad-
burn, and Schwarz 1996). For example, details from similar events that happened
to the respondent or that happened to another person who shared their memory with
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the respondent may override the original memory or leave a stronger memory
trace.

B. Recall Strategies and Recall Errors

Research reveals several types of reporting errors and biases that are characteristic
of retrospective reports. The earliest identified and most consistently reported corre-
late of quality of retrospective reports in the empirical literature is the time since
an event occurred.' The association between time and recall ability is complex and
not yet well understood. Ebbinghaus (1964) in his seminal work identified a nega-
tively accelerating ‘‘forgetting curve’’—that is, rates of forgetting were highest im-
mediately after the event, then fell and eventually leveled off over time. He also
showed that rate of decline in recall ability over time varies by the type of event.
For instance, nonsense syllables were forgotten after a few minutes, whereas certain
street names and personal events could be recalled after many years (Sudman, Brad-
burn, and Schwarz 1996). Finally, not all memories decay with time. Warnecke and
colleagues (1997) assessed the accuracy of retrospective reports from women about
annual physical examinations (for example, breast examinations) they received over
a six-year interval by comparing these reports with their HMO records. The authors
concluded that *‘there really was very little decay in recall associated with the length
of the recall period’” (Warnecke et al. 1997). In another study, length of recall was a
significant predictor in the reporting of robberies, but not in the reporting of assaults,
burglaries, and larcenies (Dodge 1970). However, for most events, the passage of
time results in memory decay. It is also the case that reporting errors and incom-
pleteness increase with the length of recall. For instance, events in the distant past
are more likely to suffer from ‘*heaping,”” in which respondents provide a *‘prototyp-
ical”’ response nearest the actual value when they do not recall the actual value
(Sudman, Bradburn, and Schwarz 1996).

A second consistent finding in the experimental and empirical literature is that
events that are highly salient to the respondent are better recalled. Salience depends
on many factors, including the relationship of the event to respondent’s lifestyle or
self-identity. In a longitudinal survey of older Taiwanese, the most important pre-
dictor of the likelihood that a health condition that was reported at one interview
was also reported at a subsequent interview was the initial severity of the health
condition, with severity defined as the extent to which the condition limited daily
activities, such as walking or bathing (Beckett et al. 2000).

A third finding from the empirical literature is the occurrence of telescoping, in
which more events are recalled as having occurred in the most recent period and
fewer in the more distant past. Three factors are believed to contribute to telescoping
(Rubin and Baddeley 1989; Huttenlocher, Hedges, and Bradburn 1990). First, normal
forgetting is greater for events that took place further back in time. Second, errors
in dating events are random or unbiased but increase with time since the event oc-
curred. Third, there are intrusions of events that occurred outside the reference pe-
riod. For example, if respondents are asked to report on the number of office visits
in the past month, they might easily include earlier visits by mistake. The combina-

1. See Mathiowetz (1999) for a review of these studies.
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tion of the second and third factors means that events that occurred further back in
time will be more likely to be remembered as having occurred within the recent
past. This process leads to errors in reports of the timing of events and tends to
produce an overestimate of the number of events in the recent reporting interval?

Closely related to telescoping is a strategy called the ‘‘availability heuristic’’
(Tversky and Kahneman 1973), also referred to as the *‘accessibility principle”
(Brown, Rips, and Shevell 1986). These terms refer to the phenomenon that a mem-
ory that is easily recalled is believed by the respondent to be more frequent (and
recent) than is a memory that is remembered with more effort. Conversely, an event
that is recurring but recalied with great difficulty may be believed by the respondent
to be rarer than it really is. Both qualitative and survey data lend empirical support to
the availability heuristic. For example, Bowman, Sanson-Fisher, and Redman {1997)
matched women’s reports about pap smears in the past three years with pathology
records and examined the correlates of a match between self-reports and medical
records. When asked how sure they were of their responses, women who said they
were ‘‘very certain’’ were more likely to be accurate (that is, to have had a smear
according to medical records) than were ‘less certain’” women. The empirical evi-
dence is mixed on whether the availability heuristic contributes to forward telescop-
ing (Thompson, Skowronski, and Lee 1988).

When a respondent cannot recall events clearly, several strategies have been iden-
tified to aid in reconstructing them (Sudman, Bradburn, and Schwarz 1996), aithough
some of these strategies can lead to reporting bias. One common strategy, for in-
stance, is to probe for individual instances of the event by first asking for a count
of them. However, this may lead to heaping of counts. A second strategy is to use
information about current-status attitudes or behaviors to infer past attitudes and
behaviors. The resulting ‘‘stability bias’” is evident in several empirical studies that
examined retrospective reports of items such as income and drug use (Whithey 1954;
Collins et al. 1985). Retrospective reports were heavily influenced by current behav-
iors, indicating that respondents assumed a greater degree of stability in their behav-
ior than really existed. However there may be times when retrospective reports are
more accurate than current status reports. Analysis of the National Health and Nutri-
tion Examination Survey (NHANES-1) Epidemiologic Follow-up Study (NHEFS)
indicates that respondents may more accurately report past heavy drinking than cur-
rent heavy drinking (Dufour et al. 1990). In this study, respondents’ current-status
reports at time of the initial interview were compared with their retrospective reports
for the same period during a reinterview about 10-years later. Respondents may
have been less embarrassed to report their sensitive behaviors in the past than in the
present.

2. A troublesome counteracting source of error that results in backward displacement occurs when there
is an incentive 1o report events as having occurred before a reference period in order to avoid detailed
follow-up questions and thereby save time. This phenomenon has been documented in the Demographic
and Health Surveys (Amold 1990). For births that occurred within a fixed interval before the survey,
respondents were asked detailed questions about breastfeeding, contraceptive use, and health. Interviewers
who wanted to decrease their workload could deliberately misreport the date of births of children as having
occurred outside this window.
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C. Respondent Characteristics Associated with Recall Error

Many empirical studies drawing on survey data have investigated respondent charac-
teristics that may be associated with recall error. Some of these studies are basec
on special populations, such as HMO members, for whom it is possible to link survey
reports with external data such as medical records. The implicit assumption is that
the external record is the ‘‘gold standard,”” although one cannot necessarily assume
this is true. For example, some debilitating but nonfatal conditions, such as arthritis,
are highly salient to the respondent but do not require ongoing medical attention:
these may be more accurately reported by the respondent than by a physician (Beck-
ett et al. 2000). There is limited experimental evidence of systematic differences in
recall error according to respondent characteristics. In one experiment, based on data
from a metropolitan sample, Herzog and Rodgers (1989) showed a systematic nega-
tive relationship between age and respondents’ ability to recall the topics of questions
asked earlier in a personal interview. There was a somewhat weaker relationship
between recall ability and age when education was controlled.

Empirical research on respondent characteristics that are associated with poor re-
porting has yielded inconsistent findings. Marquis, Cannell, and Laurent (1972} re-
viewed early studies that compare self-reports of health events, such as hospitaliza-
tions, office visits, and number of chronic conditions, with medical records. The
periods for which respondents were asked to recollect health events in these studies
were relatively short, ranging from the previous two weeks to the previous year.
Generally, these studies confirmed that a shorter time since an event was associated
with better recall, as was the greater salience of an event. However, they revealed
no consistent patterns of underreporting by respondent characteristics including edu-
cation, sex, family income, or race/ethnicity of the respondent. Likewise, the Bow-
man, Sanson-Fisher and Redman (1997) study mentioned above found that none of
25 items (covering demographic, attitudinal, and behavioral factors) predicted a
match between self-reports and medical records. Unfortunately the authors do not
note which, if any, of these 25 items may be influencing the match through their
effect on the degree of certainty with which a respondent characterizes her response.
For example, better-educated women may be more aware of their past use of health
care and thus more sure of their response; since this latter factor is controlled for,
the association between education and a match may be obscured.

In contrast to reporting about health status, several recent studies show differences
in recall of sexual activity according to race, sex. cognitive ability, and other factors.
Upchurch et al. (2000) indicated that 11 percent of respondents in the National Lon-
gitudinal Survey of Adolescent Health who reported that they were sexually active
at the time of the baseline interview denied this fact in the first follow-up, one year
later. Males, black females, and teens with lower tested ability were more likely to
rescind their report. Upchurch and colleagues also found that maies, and especially
black males, had larger differences between their two reports in the reported month
and year of first sexual experience as did teens with low verbal ability. Wu, Martin,
and Long (1998) examined how recall of the calendar month of first intercourse
varied with respondent characteristics using data from the 1979-94 waves of the
National Longitudinal Survey of Youth (prevalence of missing 16 percent) and the
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1988 National Survey of Family Growth (20 percent missing). They found that
the ability to recal] this information decreased with the duration of recall, was lower
for Hispanics and especially blacks, was negatively associated with interview length,
and, finally, was higher for the foreign-born, for women who initiated sexual activity
after the teen years, and for those who scored higher on a test of ability. Fu et al.
(1998) found that higher level of education was associated with a lower level of
reporting for induced abortions in the main interview—compared with a self-report
procedure in the 1995 National Survey of Family Growth.

The studies above generally examine the completeness of retrospective reports
for relatively short recall periods. 1t may be the case, however, that respondent char-
acteristics more strongly affect the recall of events that occurred in the more distant
past or that these relationships are different in settings outside the U.S. Using the
NHEFS data set, Beckett et al. (2000) examined the correlates of consistent reports
of chronic conditions between the 1971-75 and 1982-84 waves of the NHEFS data
set and also in a survey of older Taiwanese (between 1989 and 1993 and between
1993 and 1996). A consistent report was defined as the percentage of people who
reported a chronic condition at baseline who also reported it at follow-up. The as-
sumption is that once a person has been diagnosed with a certain chronic condition,
they should always report having had this diagnosis. A nontrivial proportion of re-
spondents with a diagnosed chronic condition in the baseline did not report this
diagnosis in the follow-up. This ranged from 14 percent of people with hypertension
to 53 percent of people with arthritis. In Taiwan, education was positively associated
with consistent reporting, whereas in the U.S. being a female was the strongest pre-
dictor. In the survey of older Taiwanese, education and age were significantly associ-
ated with consistent reporting in some models. Neither age nor education was sig-
nificantly related with consistent reporting among older Americans. In contrast,
Hahn, Eaker, and Rolka (1997) used the same U.S. NHEFS sample to compare the
reliability of reported age at menopause at two points in time approximately ten
years apart. They found that women with higher education, controlling for age and
years since event, were more reliable reporters than less educated women.

HI. Data: The First and Second Malaysian Family
Life Surveys

The First and Second Malaysian Family Life Surveys (MFLS-1 and
MFLS-2), fielded in Peninsular Malaysia in 1976-77 and 1988-89, respectively,
are comprehensive household demographic and socioeconomic surveys that repre-
sent two of the most widely used databases collected in a developing country.’
MFLS-1 was designed with a primary interest in studying influences on fertility and
infant feeding and survival. For this reason the sample was restricted to ever-married
women of childbearing age. In addition to collecting life histories on the variables
of primary interest, retrospective data were also collected on other life areas, for
example, migration. marriage, and her own and her husband’s employment, that may

3. RAND and Malaysian collaborators are planning to field the Third MFLS in 2001.
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have influenced decisions that would affect fertility and child health (for example,
where the women was living at the time of a birth, how long she had been married,
and the type of work her husband was doing). The MFLS-1 was conducted in three
rounds, four months apart, in an effort to document seasonality in some key areas
(for example, economic activities). MFLS-1 interviewed 1,262 ever-married women
up to age 50 and their husbands (DaVanzo and Butz 1978; DaVanzo et al. 1978).

The MFLS-2 contained four samples, two of which—the Panel Sample and
MFLS-2 New Sample-—are used in the studies discussed in this paper. The Panel
Sample consists of the ever-married female respondents from MFLS-1 who were
successfully contacted and reinterviewed in MFLS-2; the re-interview rate was 72
percent. The MFLS-2 New Sample is representative of women of reproductive age
(under age 50), and, like in MFLS-1, husbands were interviewed as well.* The
MFLS-2 questionnaires were fairly similar to those used in MFLS-1. In particular,
they again collected full retrospective life histories on the life areas noted above.’
Hence, for MFLS-2 Panel respondents (who were aged 61 or younger in 1988) repli-
cate histories are available for the period before the 1976 MFLS-1. The Panel sample
has been used in a number of studies to compare 1988 retrospective reports about
pre-1976 events to MFLS-1 reports about these same events.

Several strategies were employed in the MFLS event histories to collect complete
and accurate retrospective data. If respondents were unable to give the exact month
of an event, they were asked whether it was in the early, middle, or late part of the
year, and this was recorded using special codes for these parts of the year. If a
respondent was unable to report the year of the outcome, she was asked about her
age at the time. Interviewers probed in terms of other events, such as holidays or
other events in the respondents’ life history. Although the survey did not formally
use a calendar, interviewers were encouraged in the retrospective questions about
each life area to cross-reference events in other life areas; for example, did a move
occur before or after the birth of a particular child, and if afterward, how old was
the child at the time?

For the Panel Sample, dates of birth for all MFLS-1 household members and any
other of the women’s children who were alive at the time of the MFLS-1 interview
were brought forward in MFLS-2. (This was done to update the characteristics of
these individuals, in part for the purpose of selecting respondents for the MFLS-2
Children Sample.) Hence, for the Panel sample, there is typically not an independent
report of birth dates for children who were alive at the time of the MFLS-1 interview.

The analyses of the quality of MFLS retrospective data have considered a number
of different topics, including fertility and related topics (for example, infant and child
mortality, birthweight, infant feeding, and post-partum amenorrhea), migration, and
employment.®

4. The two other samples in MFLS-2 were the Children Sample, consisting of the grown children of
women in the Panel Sample, and the Senior Sample, consisting of households with a person aged 50 or
older. (For more information about MFLS-2, see DaVanzo et al. 1993).

5. The full life histories were collected again because the technology at the time did not readily facilitate
bringing forward the life-history data to provide benchmarks for each life area.

6. More than 250 papers have been published using the MFLS (for a list of publications, see http://
www.rand.org/FLS/MFLS/MFLSpubs.html). Some investigated data quality as their main focus; many
others include a side analysis of data quality or have findings that have implications about data quality.



Beckett, Da Vanzo, Sastry, Panis, and Peterson

IV. Quality of Retrospective Reports in MFLS

In this section, we review in detail the variation in quality of reporting
in the MFLS across characteristics of events and respondents. In many cases, the
findings for Malaysia, which are based on long-term retrospective reports, accord
well with what is found in the survey literature. For example, the further back in
time an event occurred, the poorer the quality of reporting. The papers we review
utilized a variety of techniques to measure data quality of retrospective reports. Be-
low we briefly describe some of these techniques. For more discussion of the range
of methods employed to analyze data quality of MFLS retrospective reports, see
Beckett et al. (1998). We begin this section with an overview of data quality in
MFLS.

A. Overview of MFLS Data Quality

Overall, analyses of data quality of the MFLS retrospective histories show that the
quality is quite good’—or at least consistent between MFLS-1 and MFLS-2. This
is the case for reports on topics ranging from fertility to work status to migration
events, especially at the aggregate level. In Table 1 we show the correspondence
between summary statistics for the reports of Panel respondents in MFLS-1 and
MFLS-2 (that is, the matched sample of respondents who were interviewed in both
waves) across a variety of topics. For breastfeeding, birthweight, and child mortality,
we compare the two sets of pre-1976 reports and for contraceptive use, marriage,
and work we compare MFLS-1 current status reports with MFLS-2 retrospective
reports about this same point in time. Current status reports (from MFLS-1) should
be less prone to reporting error than retrospective reports (from MFLS-2) since in
MFLS-1 the respondents are reporting on contemporaneous events.

Overall, Panel respondents provided very consistent reports across topics. Sum-
mary stafistics differ significantly for just two of the six topics: breastfeeding and
marital status. In MFLS-2, Panel respondents said they breastfed 83 percent of their
infants born before 1976, compared with 79 percent based on reports for these same
infants from MFLS-1. A small change in the qualifier for the main breastfeeding
question between MFLS-1 and MFLS-2 may have contributed to at least some of
this difference. In MFLS-1, the question ‘‘Did you breastfeed (NAME OF
CHILD)?’ was followed by the qualifier *‘I want to know even if it was just for a
few days,” whereas in MFLS-2 the qualifier was changed to ‘I want to know even
if you just tried once or twice.”” Later, we review other factors, such as changes in
social norms related to breastfeeding that may have contributed to discrepant
breastfeeding reports. Not only are women more likely to say they breastfed a given
child in MFLS-2 they also reported breastfeeding for a significantly longer duration.
The largest difference is observed for reports of whether a woman was married in
1976. In MFLS-1, about 95 percent of women reported they were currently married,
whereas in MFLS-2 only 84 percent of women reported they were married at that
time. The perfect correspondence in age of marriage probably occurs because reports

7. See Beckett et al. (1998) for summary of all of the studies analyzing data quality.
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Table 1
Comparison of Summary Statistics for Panel Respondents, MFLS-1 and MFLS-2

MFLS-1 MFLS-2

Breastfeeding of children born before 1976

Percent ever breastfed 79.1 82.6*

Mean duration (months) 13.8 15.5%

Percent breastfed < 4 months 25.0 21.5%
Birthweight of children born before 1976

Mean weight (Ibs) 6.8 6.7

Percent =5.5 lbs 16.1 16.0
Mortality among children born before 1976

Number of children died per woman 1.2 1.2
Contraceptive use at time of MFLS-1 interview

Percent practicing any method of contracep- 353 37.5

tion
Marital status at time of MFLS-1 interview

Percent married 94.7 84.3*

Age at marriage 19.1 19.1
1977 Work status at time of MFLS-1 interview

Percent ever worked 80.8 78.3

Mean age 1976 job began 26.4 23.1

* MFLS-1 and MFLS-2 statistics differ significantly at p < .05.

are compared only for women who consistently reported being currently married (as
of 1976) at both waves.

When individual reports about the same events are matched, the quality of re-
porting is lower than is reporting in the aggregate, but is still generally high. As part
of our analysis of the MFLS-1 current status and MFLS-2 retrospective reports, we
computed the Kappa coefficient to assess agreement between the two reports.? Using
guidelines for the interpretation of Kappa coefficients provided by Landis and Koch
(1977), the level of agreement for these variables was substantial for current
breastfeeding status (Kappa = 0.75), moderate for marital status (0.43), and fair for
contraceptive use (0.38) and whether the woman ever worked (0.39). The consistency
of matched reports is lower for reported details about events. For example, the level
of agreement about whether a child was breastfed is substantial (Kappa = 0.67),
but is poor for the number of months breastfed (0.16). Using a dichotomous distinc-
tion (for example, whether the child was breastfed for less than four months) in-
creases the consistency of reporting compared with the continuous report in the
matched sample and in a comparison of the MFLS-1 and MFLS-2 New Samples

8. Defined as (O-E)/(N-E). where O is the observed number of respondents giving the same answer at
two times; E is the expected number of same answers, given the marginal probabilities of responses in
the two waves: and N is the number of respondents that responded both times.
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Table 2
Summary of Retrospective Reports on Migration for the Pre-1976 Period

Males Females
All All Inter-district  Intra-district
Number of moves in MFLS-1 968 1,878 690 1,188
Number of pre-1976 moves in 884 1,652 700 952
MFLS-2
Number of pre-1976 moves re- 91.3 88.0 101.4 80.1

ported in MFLS-2 as a per-
centage of number of moves
reported in MFLS-1
Percent of respondents re- 57.0 42.8 70.2 448
porting same number of pre-
1976 moves in MFLS-1 and
MFLS-2

Table adapted from Smith and Thomas (1997).

(Peterson 1993). A similar pattern of higher agreement on dichotomized birthweight
(=5.5 Ibs. versus >5.5 lbs.) compared to reported exact birthweight also occurs
(Peterson 1993). The vast majority (91 percent) of reports on whether a birthweight
was less than 5.5 pounds agreed, whereas only about one quarter of birthweights
were exactly the same (when pounds and ounces were reported in MFLS-1 and
MFLS-2).

B. Time Since Event and Recall

Analyses of the MFLS data reveal that some events may be forgotten over time.
Smith and Thomas (1997) examined the reliability of migration histories covering
all male inter-district’ moves and female inter- and intra-district between age 15 and
the time of the MFLS-1 interview. Table 2 summarizes the comparison of moves
for the pre-1976 period reported at both waves. In MFLS-1, men reported 968 moves;
in MFLS-2, men reported 91 percent as many moves for the same period. Women
reported 1,878 total moves in MFLS-1; in MFLS-2, they reported 88 percent as
many moves for the same period. Because women’s migration histories collected
information on both inter- and intra-district moves, one can see that the distance of
the move is strongly related with the level of apparent omission of events. Women
actually reported slightly more moves that involved crossing a district boundary in
MFLS-2 (700) than they did in MFLS-1 (690). Below we discuss in more detail the
difference in reliability of reporting about events that have greater salience to the

9. A district in Malaysia is analogous to a county in the U.S.
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Table 3
Summary of Retrospective Reports on Pre-1976 Infant Deaths
in the Matched Sample

Number of infant deaths in MFLS-1 185

Number of pre-1976 infant deaths in MFLS-2 191

Difference 6

Percent of respondents reporting more infant deaths in 15.7
MFLS-2

Percent of respondents reporting same number of infant 73.0
deaths in MFLS-1 and MFLS-2

Percent of respondents reporting fewer infant deaths in 11.3
MFLS-2

respondent. Smith and Thomas (1997) compared the number of pre-1976 moves
reported in both surveys and found a higher rate of inconsistency: 57 percent of men
and 70 percent of women reported the same number of inter-district moves (and 45
percent of women the same number of intra-district moves) in MFLS-1 and MFLS-
2'10

In Table 3 we examine the consistency of reporting for infant deaths, presumably
an event of high salience. The table summarizes the number of infant deaths oc-
curring before 1976 that were reported by Panel respondents in MFLS-1 and MFLS-
2. A total of 185 infant deaths were reported in MFLS-1, compared to 191 pre-1976
infant deaths in MFLS-2. As with inter-district moves for female Panel respondents,
in the aggregate, women are not under-reporting infant deaths 12 years after the
initial report. Most women (73 percent) provide consistent reports of the number of
infant deaths. Of the remainder, slightly more women (16 percent) report more pre-
1976 infant deaths in MFLS-2 than report fewer pre-1976 infant deaths (11 percent).
As discussed below, it is likely—especially with infant deaths—that inconsistent
reports are the result of blurring of details of events, such as the date of the child’s
death or the child’s age at the time.

Panis and Lillard (1994) examined trends in rates of miscarriage, an event that is
presumably less salient than pregnancies ending in a live birth, using data from the
MFLS-2 New Sample. Figure 1, reproduced from their study, shows the survival
curves for pregnancies before 1960, between 1960 and 1980, and after 1980. Over
a period characterized by improving health conditions and declining infant, child,
and maternal mortality, these data imply rising rates of miscarriage (Panis and Lillard
1994)."" To explain this result, Panis and Lillard posited that women forgot about
miscarriages that occurred in the more distant past—especially those from the first
three months of pregnancy. They showed that pre-1960 pregnancies failed to result
in a live birth in 4.4 percent of the cases, with 59 percent of these miscarriages
occurring in ‘the first three months of pregnancy. Among post-1980 pregnancies,

10. District splits between MFLS-1 and MFLS-2 were accounted for by reclassifying MFLS-2 interdistrict
migrations as intra-district migrations where appropriate.
1. Note that induced abortions are not included among miscarriages.



Beckett, Da Vanzo, Sastry, Panis, and Peterson

1 -
98
Pre 1960

.96
2
o
[~

T 94 4
z
=
w

92

Post 1980
.9 ~
.88 4
I T T T T T T T [ T
0 30 60 90 120 150 180 210 240 270 300
Gestation Duration (days)
Figure 1

Empirical fetal survivor function (by pregnancy cohort) (Panis and Lillard 1994).
Reproduced with permission from Elsevier Science.

however, 10.8 percent resulted in a miscarriage and 73 percent of miscarriages oc-
curred in the first three months. In other words, the apparent increases in rates of
miscarriage over time implied by the MFLS-2 New Sample data were largely due
to an underreporting of early miscarriages in the distant past.

C. Time Since Event and Reporting of Event Details

Analyses of the MFLS reveal that not only are events omitted over time, but also
details about past events can blur, resulting in incomplete and inexact responses. In
particular, there is a tendency to provide less precise answers about dates and other
numerical information as one moves backwards in time and the period of recall
increases. For example, mothers are less likely to provide the exact month and year
of birth for children born in the more distant past (Haaga 1986; Sine 1993 Sine and
Peterson 1993) and birthweight is reported less exactly for births that occurred further
back in time."? Peterson (1993) matched reported birthweights among births with an
exact birthweight reported in MFLS-1 and MLFS-2. Two-thirds of reported
birthweights in 1976 had non-zero ounces, which was the case for only half of 1988

12. In both MFLS-1 and MFLS-2. women were first asked to report the exact bisthweight. in pounds and
ounces. of each of their liveborn children. If a woman did not know the exact hirthweight. she was asked
to provide an approximate birthweight using five categories. ranging from “very fow™ (o “heavy.”
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Table 4
Percentage Reporting Zero Ounces Birthweight in MFLS-1 and the MFLS-2 New
Sample, by Time Period

Year of Year of MFLS-2

Child’s Birth MFLS-1 Child’s Birth New Sample
1983-88 334 (2,013)
1977-82 37.2 (1,721)

1971-76 37.2 (1,185) 1971-76 39.3 (1,089

1965-70 39.1 (1,157) 1965-70 39.6 (535)

1959-64 40.0 (881) Before 1965 38.5 (239)

1954-58 47.6 (466)

Before 1954 52.6 (268)

Total 40.6 (3,957) Total 39.5 (5,597)

Based on births where exact, rather than approximate, birthweight reported. Cell sizes are in parentheses.

reports (for these same pre-1976 births). If birthweights were in reality not more
likely to be clustered on whole pounds we would expect 1/16 of birthweight reports
(6.25 percent) to involve 0 ounces. Hence, we observe a tendency of respondents
to heap on 0 ounces in MFLS-1, and an even greater such tendency in MFLS-2 (for
the same pre-1976 births). When considering all MFLS-1 (or MFLS-2) births with
an exact birthweight, Table 4 shows that the proportion of births with 0 ounces
increases monotonically with recall length (with one minor exception). In MFLS-
1, the percentage of the most recent (1971-76) births with a report of O ounces is
37 percent compared with a report of 0 ounces for 53 percent of the earliest (before
1954) births reported in the same survey. The extent of increase in reports of 0
ounces with increasing length of recall is more modest in MFLS-2.

Greater time since event is also more likely to result in respondents providing
less exact reports about event details, such as dates or durations. Responses to all
MFLS duration questions were recorded in units of days, weeks, or months (and
sometimes also hours or years)—whichever was used (or was closest to that used)
by the respondent. Table 5 shows the percentage distribution of units of time used
in reporting duration of breastfeeding by birth cohort for MFLS-1 and the MFLS-
2 New Sample. In the MFLS-1 sample, the most precise time unit (days) was used
more often for the most recent birth cohort (1971-76) than for any other cohort.
The grossest time unit (months) was less often used for the 1971-76 birth cohort
compared with other cohorts. In MFLS-2, two time units were added (hours and
years), though again we see an association between year of child’s birth cohort and
use of gross time units. The percentage of breastfeeding durations reported in years
increases twofold from the 1983—88 birth cohort to the pre-1965 birth cohort, while
the percentage reporting in days drops from 10 percent to 5 percent. In the matched
sample of births, reports on breastfeeding duration in MFLS-1 that used days or
weeks are generally reported in grosser time units in MFLS-2 (see Table 6). Change
to a finer time unit in MFLS-2 occurred in very few instances.
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Table 5
Percent Distribution of Time Units Used to Report Duration of Breastfeeding in
MFLS-1 and MFLS-2 New Sample, by Child’s Year of Birth

MFLS-1
Year of
Child’s Birth Days Weeks Months (n)
1971-76 14.1 3.3 32.6 1,042
1965-70 7.7 2.0 90.3 1,217
195964 7.5 1.3 91.1 1,114
1954-58 3.1 1.6 90.4 695
Before 1954 7.0 3.1 39.7 356
Total 9.1 22 38.7 4,624
MFLS-2
Year of
Child’s Birth Hours Days Weeks Months Years (n)
1983-88 0.5 10.2 8.3 70.5 10.6 1,454
1977-82 0.1 10.5 7.6 66.6 15.3 1,494
1971-76 0.2 6.4 5.5 1.6 16.3 969
1965-70 - 0.2 6.1 33 70.8 19.6 341
Before 1965 0.0 5.0 2.5 717 20.8 283
Total 0.2 8.7 6.6 59.6 14.9 4,741

Samples restricted to those who reported a completed duration of breastfeeding.

Heaping is another type of inexact report that is associated with time since event.’?
MFLS data on post-partum amenorrhea (the interval after a pregnancy before men-
struation returns) is subject to heaping on responses that are muitiples of six months
(Haaga 1986; Sine and Peterson 1993).™ Moreover, Haaga’s results show that heap-

13. Heaping need not always be indicative of poor data quality. For example, if health professionals recom-
mend that women breastfeed for 12 months or there is a norm to wean babies around their first birthday,
one would expect to find a corresponding peak in reporting breastfeeding duration. Haaga (1986) examined
this issue using two approaches. First, he searched the anthropological literature for known norms in Malay-
sia with respect to breastfeeding: he did not find any such evidence. Second, he compared the distribution
of retrospective responses to current status reporis. If heaping reflects socially regulated behavior rather
than reporting patterns the same disiribution of responses should be seen in retrospective and contempora-
neous data. This was not the case.

14. This has also been found for data from other studies on breastfeeding and post-partum amenorrhea
(Knodel and Debavalya 1980; Diamond, McDonald, and Shah 1986).
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Table 6
Percent Distribution of Time Units of Breastfeeding Duration Reported in MFLS-
2 by Time Unit Reported in MFLS-1, for Matched Sample of Births

Time Unit Time Unit Used in MFLS-2
Used in
MFLS-1 Hours Days Weeks Months Years (n)

Days 135 35.2 ] 270
Weeks 00 21 14.6 48
Months b2 i8 L 70.9 3,034
(n) 10 151 51 2,331 809 3,352

= Finer time unit in MFLS-2
# = Grosser time unit in MFLS-2
Samples restricted to those who reported a completed duration of breastfeeding in each survey. Hours and
years codes not used in MFLS-1.

ing is stronger for pregnancies that occurred further back in time suggesting that as
the duration of the recall period increases, respondents are increasingly estimating
the duration rather than providing an exact report.

Klerman (1995) undertook a detailed comparison of MFLS-1 and MFLS-2 reports
on duration of breastfeeding for infants born before 1976 who breastfed. Figure 2
shows the distribution of MFLS-1 responses for breastfeeding duration for the three
most common MFLS-2 responses (1, 12, and 24 months representing 10 percent, 18
percent, and 13 percent of the MFLS-2 responses respectively). Consistent responses
between the two waves were rare—53 percent for 1-month responses in MFLS-2,
26 percent for 12-month responses, and 36 percent for 24-month responses. More
problematically, changes in responses were usually to non-adjacent categories, and
in some cases these changes were from one heaping point to another heaping point
(for example, 24 months to 12 months). A close examination of Figure 2 reveals
that MFLS-2 reports tend to be of shorter duration than MFLS-| reports. For exam-
ple, among MFLS-2 reports of 12 months the most frequently matched MFLS-1
reports were, in descending order, 12, 24, 18, 10, and 16 months. The analytic impli-
cation of such misreporting is that reports on durations for earlier births will be
underestimated, and will bias upward the trends in duration of breastfeeding, and
bias downwards the association between breastfeeding and health outcomes, such
as child survival, the further back in time one goes.

In some cases, digit preference does not bias the aggregate report. We analyzed
changes in reported birthweights between MFLS-1 and MFLS-2 for the sample of
matched births and found very strong digit preference for (in descending order) 0
ounces, eight ounces, and the one to seven ounce category. There is an apparent
aversion towards reporting nine to 15 ounces. Table 7 shows the percentage distribu-
tions of MFLS-2 birthweights for these four categories of MFLS-1 birthweights. The
cells are shaded in accordance with the level of agreement between the two reports.
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Distribution of MFLS-1 responses for MFLS-2 responses of one, 12, and 24

months, from subsample with two retrospective reports (Klerman 1995).
Reproduced with permission from the Society for the Study of Social Biology.

The preference for 0 ounces (691/1705 or 41 percent of all MFLS-2 reports) and
eight ounces (360/1705 or 21 percent of all MFLS-2 reports) is strong. Birthweights
involving O or eight ounces in MFLS-1 are the most likely to be reported consistently
over time—in 40 percent and 24 percent of cases, respectively, the same number
of ounces was reported in MFLS-2. Among reports that differ between MFLS-1 and
MFLS-2, birthweight ounces in MFLS-2 tend to gravitate toward the preferred digits
of 0 and eight ounces and the one to seven ounce category, and away from nine to
15 ounces (even among persons who started with nine to 15 ounces). This preference
for a rounded answer is so strong that a higher percentage of reports involving 0
ounces in MFLS-1 move down (10 percent) or up (9 percent) exactly one pound
than move up (7.1 percent) or down (4.2 percent) by half a pound. Movers from 0
ounces are five times as likely to move up a few ounces to one to seven ounces, as
they are to move down a few ounces to nine to 15 ounces (9.8 percent versus 2.0
percent). The aversion for nine to 15 ounces is especially evident among MFLS-1
reports involving eight ounces: 21.7 percent of the corresponding MFLS-2 reports
were down to one to seven category compared with 2.5 percent of reports which
moved up a few ounces to the nine to 15 category. Finally, this table illustrates a
tendency for MFLS-2 reports to round down to the nearest whole number of pounds
rather than to round up. Among MFLS-1 reports involving eight ounces, 18.1 percent
of corresponding MFLS-2 reports were rounded down to nearest whole pound com-
pared with 10.0 percent which (more correctly) rounded up to the nearest whole
pound. Despite the digit preferences and tendency to round down rather than up,
the net result is that maiched reports of birthweights are highly consistent overall
(as discussed above).
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D. Salience of Events and Recall

As found elsewhere in the literature, analyses of MFLS indicate that salience of an
event is correlated with the likelihood that the event is reported (and reported cor-
rectly). In their comparison of MFLS-1 and MFLS-2 migration reports, Smith and
Thomas (1997) tested the hypothesis that moves that were (believed to be) more
salient to the respondent were better remembered. Several possible measures of sa-
lience were identified: first move, most recent move, moves involving longer time
at the new place, moves involving greater distance, and moves linked to other land-
mark events (such as marriage or starting a new job). A multivariate model was
estimated to identify which demographic factors and measures of salience predicted
reporting a move in MFLS-2, conditional on the move being reported in MFLS-1.
For both men and women, duration at new residence was a major predictor of a
move being reported in both waves. Short-term moves (that is, moves that involve
staying at the destination for less than six months), which may involve circular mi-
gration, were quickly forgotten. About one-third of short-term moves reported by
men in MFLS-1 were also reported in MFLS-2. This percentage increased to nearly
80 percent for longer term moves that lasted at least 20 years. Among women, dis-
tance of the move was positively related to reporting a move in both waves.
Kuate Defo and DaVanzo (1996) evaluated the reliability of reported reasons for
no or short breastfeeding in the matched sample. Reliability is greatest for reasons
linked to specific (and salient) events, such as mother returning to work or child

dying.

E. Social Sensitivity of Events and Recall

As with most surveys, abortions appear to be under-reported by MFLS respondents
(Haaga 1988; Sine and Peterson 1993; Panis and Lillard 1994). It is not always the
case, however, that the social sensitivity of an event leads to under-reporting. In
some cases, respondents may reconstruct memories—based on new social mores—
in such a way that past events are overreported. This phenomenon, referred to in
the literature as “‘stability bias,”’ occurs when respondents infer previous behavior
based on current behavior and can lead to an underestimate of changes in behavior.
MFLS-1 data indicate a long-term downward trend in the proportion of infants breast-
fed, from 92 percent in 1958 to 78 percent in 1977 (Haaga 1986), but suggested
that the general trend had reversed during the 1970s. In particular, breastfeeding
rates increased significantly from 1970-74 (75 percent) to 1975-77 (79 percent).
In an extension of this analysis, DaVanzo et al. (1994) used MFLS-2 data to examine
whether the upward trend evident in the mid-1970s was real or a data artifact. Figure
3, from their study, shows the percentage of Malaysian infants breastfed in the
MFLS-1 and in the MFLS-2 New Sample by year of birth of infants from 1955 to
1988. The same rise in breastfeeding from 1975 on that is observed in MFLS-1 is
also apparent in MFLS-2 after 1976. However, the percentage of breastfed infants
in the MFLS-2 New Sample is consistently and markedly higher (about three to ten
percentage points) than the percentage derived from the MFLS-1 (DaVanzo et al.
1994). Although the vast majority (93 percent) of Panel respondents provided the
same response in both surveys about whether they breastfed each child, on average
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Trends in the percent of Malaysian infants ever breastfed, MFLS-1 and MFLS-2

New Sample (DaVanzo et al. 1994).
Reproduced with permission from RAND.

they were significantly more likely in 1988 to have reported breastfeeding for pre-
1976 births (87.2 percent) than they were to have reported this for the same births
in 1976 (84.3 percent) (DaVanzo et al. 1994).

One explanation for why women reported higher levels of breastfeeding relates
to “‘stability bias.”” In the absence of a clear memory about one’s behavior in the
past, the respondent may look to current social norms of what it means (in this
example) to be a good mother and infer her previous behavior based on these current
norms. In the late 1980s, when breastfeeding was the socially normative form of
infant feeding, if a woman was unsure about whether she breastfed a child born in the
past, she may have considered herself a **good mother’” according to contermporary
standards, and assumed that she had breastfed her child. A second explanation is
that social desirability led women to consciously over-report breastfeeding when it
was more popular (DaVanzo et al. 1994).

A third alternative explanation for the change in level of breastfeeding relates to
the change (described above) in the way that the two surveys qualified the main
breastfeeding question to identify less successful attempts to breastfed (DaVanzo et
al. 1994). This explanation may account for up to a quarter of the inconsistent reports
on breastfeeding. Of the MFLS-1 non-breastfed children who were reported to have
been breastfed according to MFLS-2. 13 percent reported a duration of three days
or less. and 25 percent reported a duration of one week or less (DaVanzo et al. 1994).
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Figure 4a
Age-specific fertility rates, 1956~60—Comparison of MFLS retrospective data
with contemporary vital statistics (Haaga 1986).

However, 75 percent of these children were reported to have been breastfed for
longer than a week and the change in the question qualifier should not have affected
these reports.

F. Telescoping

Several researchers have explored the presence of telescoping in the MFLS with
mixed results. Haaga (1986) was interested in the extent to which MFLS-1 respon-
dents recalled births as having occurred more recently than they really did. He did
this by comparing the age-specific marital fertility rates implied by the MFLS-1
data for two periods, 1956-60 and 1961-65 with contemporaneously reported vital
statistics for 1956, 1960, 1961, and 1965 (see Figures 4a and 4b). Over almost the
entire age-range, the MFLS age-specific marital fertility rates were bounded by the
vital statistic rates for the beginning and ending years of each period. Also, the age
patterning of fertility rates implied by the MFLS-1 was very similar to the vital
statistic rates. If women were systernatically misreporting births as having occurred
more recently than they actually did, MFLS-1 age-specific fertility rates should be
higher than the fertility rates implied by the vital statistics in the most recent period.
Sine and Peterson (1993) replicated these comparisons using data from the MFLS-
2 New Sample and also concluded that reported dates of births were not telescoped.
The MFLS data may be ‘‘unusually accurate for retrospective reports’” of births
because Malaysian citizens are required to keep identification cards on which chii-
dren’s date of birth is recorded (and often these were consulted during the MFLS
interview) (Haaga 1986).

In contrast. Smith and Thomas (1997) concluded that there is some telescoping

(R
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Age-specific fertility rates, 1961-65—Comparison of MFLS retrospective data
with contemporary vital statistics (Haaga 1986).
Reproduced with permission from the American Statistical Association.

of reported dates of moves. They considered whether, among the matched pre-1976
moves, the reported date of the move in MFLS-2 was more recent than the date
reported in MFLS-1. Only reports with a complete (month and year) date were con-
sidered. Moves were divided into three groups: those where the reported dates of
the moves were exactly the same (to the month and year) in MFLS-1 and MFLS-
2, those where the MFLS-1 date preceded the MFLS-2 date, and moves where the
MFLS-2 date preceded the MFLS-1 date. Table 8 shows that for 11 percent of all
men’s moves and 8 percent of all women's moves (including intra-district moves),
the reported dates were exactly the same in the two reports. A slightly higher percent-
age of all moves fell into the category where MFLS-1 date preceded the MFLS-2
date, indicating that. on average, moves were reported as occurring more recently
in MFLS-2 than they were reported in MFLS-1. The mean difference for men is six
months and for women it is eight months for inter-district moves and five months
for intra-district moves. To put these differences in perspective, the mean years since
moves for men was 16.9 years, for women’s inter-district moves 14.0 years, and for
women’s intra-district moves 12.0 years. Consistent with telescoping. however, is
that the discrepancy in the date of the moves was significantly larger for moves when
MFLS-1 date preceded the MFLS-2 date than when the MFLS-2 date preceded the
MFLS-1 date.

Although the net effect of telescoping in the Smith-Thomas study is small. tele-
scoping errors seem to be concentrated among the highly salient moves. consistent
with the accessibility principle. Smith and Thomas tested the hypothesis that highly
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Table 8
Percent Distribution of Date of Reported Moves
in Matched Sample

Men Women

MFLS-1 month and year same as MFLS-2 11 8

month and year
MFLS-1 date precedes MFLS-2 date 45 48
MFLS-2 date precedes MFLS-1 date 44 44
100 100

Based on matched moves where MFLS-1 and MFLS-2 reports have complete (month
and year) date reported. Adapted from Smith and Thomas (1997).

salient (or ‘‘accessible’’) memories are not only more likely to be remembered, but
that they are also recalled as having occurred more recently than they really occurred.
They estimated a model of time discrepancy between matched moves which included
an interaction between a control variable for whether the MFLS-1 reported date of
the move preceded the MFLS-2 reported data with each of three salient events—
marriage and birth of a child (for females) and a job change (for males). Among men,
moves that were coincident with a job change were more likely to be characterized by
the date reported in MFLS-2 being more recent than the date reported in MFLS-1.
Among women, moves that co-occurred with marriage were most often telescoped
(that is, MFLS-1 date precedes the date reported in MFLS-2). If we assume that the
MFLS-1 reports are more accurate than the MFLS-2 reports, the paradoxical conclu-
sion from this analysis is that less salient events are forgotten more easily, but, condi-
tional or being remembered, dates of less salient events may be more reliably re-
ported.

We can think of two possible explanations for why telescoping was not apparent
in the aggregate comparison of MFLS-1 births with contemporaneous vital statistic
rates but is slightly apparent in the comparison of matched reported date of moves
at two points of time. First, telescoping may be more of an issue for moves than
for birth dates, possibly because of the relative salience of the two types of events:
birth dates of children may be so well recalled by mothers that there is little reporting
error, and hence forward telescoping bias. Second, the effects of telescoping are so
subtle that telescoping is only apparent if the respondent’s reports at two points in
time about the same event are compared.

G. Respondent Characteristics and Reporting Bias

In the MFLS, respondent characteristics are more strongly and consistently related
to reporting bias for retrospective events across a broader range of topics than is
found in the literature. For instance, Haaga (1988) estimated multivariate models
predicting the likelihood of providing an inconsistent report across MFLS-1 inter-
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Reproduced with permission from the Population Association of America.

view rounds on type of first supplementary food provided to an infant and the likeli-
hood of reporting a heaped amount for the duration of breastfeeding. The predictor
variables included education, ethnic group, rural residence, and the logarithm of the
length of recall period between the birth in question and date of interview. Most of
the decline in data quality occurred within a 10-year recail period. There were sig-
nificant interactions between length of recall period and ethnicity for inconsistent
reporting of type of first food but not for heaping on breastfeeding duration. Chinese
women show a very flat curve associated with inconsistent reporting of first food
compared with Malay women. It may be that type of first food given to infants is
a more salient topic to Chinese women, because they breastfeed for a shorter duration
and hence introduce foods earlier. Chinese and Malay women have the same-shaped
curve for heaping on breastfeeding duration, though the level of heaping among
Chinese women is considerably lower than for Malay women. Figures 3a and 5b
show the predicted probabilities of an inconsistent report on supplementary milk and
heaped value for breastfeeding duration graphed against length (in years) of the recall
period for two groups of respondents: Chinese urban residents with secondary educa-
tion and Malay rural residents with no education. An important finding was that the
same respondent characteristics (ethnicity, rural residence, and no education) were
associated with both types of inaccurate data.

Other studies based on MFLS data indicate that these same respondent characteris-
tics are predictive of other data quality problems (summarized in Table 9). In a
muitivariate model, less educated women, and ethnic Malays and Indians were less
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Figure 5b
Predicted probabiliry of digit preference in breastfeeding duration, by length of
recall period (Haaga 1988).

Reproduced with permission from the Population Association of America.

likely to provide complete or exact birth dates of children (that is, where both month
and year are specified) (Haaga 1986). Approximate (rather than exact) birthweights
were more likely to be reported for births to mothers who were less educated, resided
in rural areas, and were of Malay ethnicity (DaVanzo, Habicht, and Butz 1984). Not
only are these characteristics associated with quality of reports about birth and infant-
related outcomes, but they also appear as correlates of consistent reporting of migra-
tion events. Education is a strong and significant correlate of reporting a move in
both MFLS-1 and MFLS-2 and is associated with fewer inconsistencies in dating
of moves (Smith and Thomas 1997). Smith and Thomas also found that the inter-
viewer’s assessment of the reliability of a respondent’s answers to items in the migra-
tion module was predictive of consistent reporting. Although there were no ethnic
differences in consistent reporting of moves among men, among women, Indians
and Chinese provided more consistent reports on their moves than Malays (Smith
and Thomas 1997). Panis and Lillard (1994) found that the most educated women
were more likely to report miscarriages, probably reflecting underreporting by less
educated women. Finally, education and the interviewer’s subjective impression of
the respondent’s quality of reporting were negatively related to the residual variance
in a model of earnings (Lillard and Kilburn 1995).

We can think of two reasons why we find strong and consistent predictors of
poorer data quality across topics in contrast to much of the previous literature. First,
with the exception of the two studies based on the NHEFS, previous work examined
data quality only for short-term retrospectives. It may be that the extent of data
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quality problems in short-term retrospectives is not large enough to be consistently
detectable. Second, socioeconomic indicators may be particularly important pre-
dictors of accuracy of recall data in situations where the population’s education levels
are more variable.

V. Summary of Findings and Implications for Data
Collection

We now summarize data quality patterns that emerge across analyses
of the MFLS and discuss their implications for data collection.

1. Data Quality Deteriorates with the Length of the Recall Period

Consistent with research based on shorter retrospective histories, we find evidence
that while overall the quality of long-term MFLS retrospective reports is high, some
systematic problems emerge as the length of the recall period increases. Some events
are forgotten and details about events are blurred (resulting in, for example, incom-
plete or inexact reports).

2. The More Salient an Event is to the Respondent, the More Accurate its Report

Among men and women, moves that are associated with highly salient life events
(for example, new job for men, marriage for women) are more likely to be consis-
tently reported 12 years apart.

3. Certain Events May be Subject to Telescoping

There is very slight forward telescoping of moves in MFLS-2 compared with MFLS-
1 reports on the same moves. There is no evidence of telescoping of births.

4. Events that are Socially Undesirable are More Poorly Reported

Previous work has focused especially on under-reporting of especially socially sensi-
tive topics like abortion and illegal drug use. Analyses based on the MFLS suggest
that reports about less socially sensitive behaviors, like breastfeeding, may also be
responsive to social norms.

5. Socioeconomic Characteristics Predict Quality of Retrospective Reports

An important contribution of the MFLS analyses to the literature on data quality is
the recognition that a correlate of data quality (for example, education, ethnicity) in
retrospective reports on one topic (for example, details about a birth) is likely to be
predictive of quality issues related to other topics (for example, migration histories)
and that interviewers™ impressions of the quality of respondents’ answer correlate
with quantitative measures of the quality of the data.
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A. Implications for Data Collection

The findings of our review of studies examining data quality in the MFLS lead to
some suggestions for survey design that may help mitigate recall error in retrospec-
tive surveys.

1. Provide Benchmarking (Preloading Information)

In panel surveys, respondents’ recall may be improved by reminding them of their
situation at the time of the previous wave and bringing them forward from that point.
This also reduces interview time, relative to administration of a complete retrospec-
tive questionnaire because fewer events need to be reported. Many large, national
surveys, including the Panel Survey on Income Dynamics and HRS take advantage
of computer technology to incorporate benchmarking (or preloading responses from
prior interviews) in reinterviews.

A caveat applies if the question involves some concept, such as a health condition,
about which the general public becomes more educated about with time. For exam-
ple, a respondent may have indicated lack of hypertension in the baseline, only to
realize later that he or she did in fact suffer from the condition at that time but did
not know its proper term. The survey designer has to allow for instances where this
could be the case. Also, benchmarking is not costless; the interviewer has to have
access to earlier datafiles and has to have this information readily available when
revisiting the respondent. Another caveat is that many retrospective histories begin in
the present and work back in time; for benchmarking to work easily, the retrospective
history would have to begin at the last interview and work forwards in time.

A final caveat is that the exclusive use of benchmarking in follow-up interviews
precludes the opportunity to identify reporting error by comparing overlapping retro-
spectives. Moreover, it is incorrect to assume that initial or earlier reports are always
the correct ones. There is some evidence to suggest that people may be more likely
to report sensitive events (for example, use of alcohol) when the event occurred
further in the past. For methodological purposes, it would be valuable to collect
replicate life histories for a subsample so that questions that elicit the greatest incon-
sistent reporting can be identified, as can respondents who provide inconsistent re-
porting. Replicate reports provide important insights into ways to improve data col-
lection efforts (such as question wording) and flag variables that are particularly
prone to reporting bias. We also recommend that more ‘‘gold standards’ be sought
as a means of further evaluating the quality of data. For retrospective surveys like
the MFLS, possible *‘gold standards’’ include school records or clinic records on
contraceptive use, prenatal care, or children’s immunizations.

2. Ask Alternative Questions if Respondent is Unable to Provide a Precise
Response

Data quality for events in the more distant past may be improved by asking alterna-
tive questions when necessary. For example, if a person does not remember an exac
date, he or she may be able to provide the age at the time of the event or the time
of the year (early, middle, late) it occurred. Other examples of follow-up questions
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in the MFLS include asking for an approximate birthweight when an exact
birthweight could not be recalled. When this approach was used in the MFLS (for
the birthweight and birth date), it always elicited a response. An alternative method
that has been used successfully in HRS is to obtain bracketed information when
an exact response is not provided. The survey designer needs to confirm that the
distributions of the approximate responses are consistent with that of the exact re-
sponses or with external data sources. DaVanzo, Habicht, and Butz (1984) did this
for approximate responses for birthweights, which were related to child survival in
the expected way.

3. Use a Calendar

Responses may improve by using a calendar on which major national events (key
holidays, national events, and natural disasters) are pre-printed and on which salient
life events are recorded. In particular, this may improve internal consistency and
sequencing of events. For example, did the move take part before or after the mar-
riage? Did the discontinuation of contraception occur before or after the death of a
child? Did the respondent re-enter the workforce before or after the onset of the
economic crisis? Use of a calendar has been shown to improve data quality (Becker
and Sosa 1997).

4. First Ask Summary Questions

Details on sensitive areas may be better retrieved if the questions are preceded by
one or more summary questions. For example, MFLS-2 included *‘Brass’’ questions
that inquired about the total number of pregnancies and living and deceased children.
The interviewer then followed up with detailed questions about their outcomes, preg-
nancy by pregnancy, and prompted the respondent if the totals did not match. Pe-
terson (1993) found newly reported births in the MFLS-2 for the period prior to the
MFLS-1 interview date, which she concludes, may have resulted from the use of
the Brass questions in MFLS-2.

5. Train Interviewers to Prompt

A well-trained interviewer may be able to elicit information on underreported events.
MFLS interviewers, for example, were instructed to inquire about a miscarriage,
induced abortion, missed episodes of contraceptive use, or spousal separation if the
period between two births was more than four years. For reported durations or
amounts that may be subject to heaping at critical values, probing may help correct
classification. For example, MFLS interviewers were instructed to probe if a duration
was reported as ‘‘about one year’’ or ‘‘about six months’’ for whether the duration
was more likely to have been shorter or longer than the reported value. In MFLS-
2, a probe was used to try to determine how and when each pregnancy ended to
increase reporting of miscarriages and induced abortions. If the calendar method is
not used, interviewers should be trained to cross-reference events in different life
areas (as the MFLS did).
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6. Vary Recall Period with Saliency

Since more salient life events are remembered better, one may restrict the recall
period for common, nonsalient events, as Radloff (1983) recommends for short-
distance, return migration events. Radloff recommended that short-distance and
short-term migration be collected for the preceding twelve months only, while more
salient moves, such as noncircular moves or those involving crossing an administra-
tive boundary, be collected for longer recall periods.

VI. Conclusion

Although the theoretical and qualitative work on recall error has iden-
tified a number of likely problems with retrospective reports, few national surveys
lend themselves to empirical measurement of errors in retrospective reports. Ideal
assessment of retrospective reports requires the availability of a ‘‘gold standard”
against which to compare retrospective reports or replicate reports from the same
respondent about the same event at the same point in time. A *‘gold standard’’ is
rarely available, and if available, very costly and time-consuming to link with survey
reports. Replicate reports are rare in national panel studies because most survey
designers use benchmarking to minimize the possibility that respondents will contra-
dict earlier reports. The Malaysian Family Life Surveys (MFLS) provide a unique
opportunity to compare replicate retrospective reports for events that in some cases
occurred several decades earlier.

We find that the quality of the long retrospective histories in the MFLS is quite
high, across a range of topics. Quality is highest at the aggregate, somewhat lower
when reports provided by the same respondent about the same event from two waves
are matched. We find the most consistent degradation in data quality with respect
to details about events rather than the occurrence of the events themselves. Our
review of existing studies and the analyses we present here suggests that long-term
retrospective histories provide nearly as good quality reports as provided by short-
term retrospective histories as indicated in the literature. Nevertheless, researchers
should pay close attention to potentially systematic misreporting of events and their
associated details during the data collection.
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