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Aim: To determine the extent of interviewer error on the Short Portable Mental Status Questionnaire (SPMSQ), the
association between interviewer-level variables and SPMSQ score, compare the prevalence of SPMSQ cognitive status
categories before and after correction for interviewer error, and identify SPMSQ items prone to interviewer error.

Methods: Data of 4542 older adults from a national survey in Singapore were utilized. Multilevel models, which
adjusted for respondent-level variables known to be associated with cognitive status, were utilized to determine the
intraclass correlation on the SPMSQ, association of interviewer-level variables (age, ethnicity, education and number
of interviews carried out) with SPMSQ and identify SPMSQ items prone to interviewer error.

Results: The intraclass correlation, after adjusting for respondent-level variables, was 0.265. Interviewer educational
status was associated with SPMSQ score. Correction for interviewer error resulted in an “improvement” in cognitive
status of a substantial proportion of those initially classified as moderately or severely impaired. Two of the SPMSQ
items, “Please count backward from 20 by 3” and “When were you born?” were particularly prone to interviewer error.

Conclusions: Investigators using the SPMSQ, and potentially, other instruments, for assessing cognitive function
in surveys of older adults and using face-to-face interviews for data collection should be cognizant of the sensitivity
of such instruments to interviewer error. Intensive training of interviewers to standardize instrument administration
as well as assessment for interviewer error and its correction, using appropriate statistical models, such as multilevel
models, is warranted. Geriatr Gerontol Int 2015; 15: 372–380.
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Introduction

Health surveys of older adults often assess cognitive
function of participants using screening instruments,
such as the Short Portable Mental Status Questionnaire
(SPMSQ).1 Such instruments are usually administered
face-to-face by interviewers. Face-to-face inter-
views, relative to mailed surveys or telephone-based

interviews, have higher response rates and enable use of
longer and more complex questionnaires.2–4 However,
they are also associated with greater interviewer error.3–5

Interviewer error, a type of measurement error, has been
defined as “variance in survey estimates that arises from
the fact that data collected by either a specific individual
interviewer or a specific set of interviewers may be dif-
ferent than data collected by another individual or set of
interviewers administering the same questionnaire to a
sample from the same population of respondents”.6

Interviewer error in the context of a particular question
or scale suggests a systematic variation in respondent
response by interviewer,5,7 resulting in biased estimates
and underestimation of the variance of the survey sta-
tistic of interest.
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One key reason for systematic variation in respondent
response by interviewer is the influence of interviewers
on the response provided or their interpretation of the
response provided or both.4 Some interviewers might
consistently provide verbal or non-verbal cues to
respondents, thus systematically influencing their
response. Interviewers might systematically deviate from
the prescribed way of questioning, especially when
interviewing older respondents.8 Furthermore, certain
interviewer-level variables could be associated with sys-
tematic variation in responses. Such most commonly
studied and recognized interviewer-level variables are
gender and ethnicity, especially for gender- or ethnicity-
sensitive questions.6 There is the potential for influence
of interviewers on respondent response during admin-
istration of an instrument assessing cognitive function
during face-to-face interviews. Administration of most
such instruments involves several steps; that is, expla-
nation of constituent items by the interviewer, respon-
dent response and its interpretation by the interviewer,
each of which is subject to interviewer influence.
Despite training, interviewers might vary in item expla-
nation and provision of verbal or non-verbal cues. It is
possible that interviewers, based on interaction with the
respondent before instrument administration, form an
opinion about the respondent’s cognitive status, which
could influence their interpretation of the response pro-
vided. It is also conceivable that some interviewers are
more lenient, whereas others are more stringent in
evaluating the response provided. However, no study
has assessed for the presence of interviewer error and
interviewer-level variables associated with interviewer
error in the context of an instrument assessing cognitive
function.

Another reason for systematic variation in respondent
response by interviewer, unrelated to interviewer influ-
ence, is that respondents of a particular interviewer are
similar to each other on characteristics related to the
response. For example, respondent scores on a cogni-
tive function instrument for an interviewer are likely to
be correlated if all or most of his or her respondents
are very old, given that age is strongly correlated with
cognitive function.9 Such situations are possible in
community-based surveys, as interviewers are usually
not assigned to respondents randomly, rather on con-
venience. Thus, it is important to account for
respondent-level variables, which are potentially related
to the response, before assessment of interviewer error.

Utilizing data from a national survey of older adults in
Singapore, a developed Southeast Asian nation, which
used the SPMSQ to assess cognitive function, the
current analyses use multilevel models, adjusting for
respondent-level variables known to be associated with
cognitive status, to determine the extent of interviewer
error on the SPMSQ, association of interviewer-level
variables with SPMSQ score and identify SPMSQ items

prone to interviewer error. It also compares the
weighted prevalence of SPMSQ cognitive function cat-
egories, before and after correction for interviewer error.

Methods

Social Isolation, Health and Lifestyles Survey

Details on the design and sampling of the Social
Isolation, Health and Lifestyles Survey (SIHLS), a
representative survey of community-dwelling older Sin-
gaporeans (aged ≥60 years) carried out in 2009, are
available elsewhere.10 Briefly, single-stage stratified (by
age/sex/ethnicity) random sampling was used to select
the survey sample. A total of 4990 older adults or their
proxies (mostly spouse or adult child) were interviewed
face-to-face after informed consent. We analyzed data
for the 4542 (91.0%) older adults who responded them-
selves, as the SPMSQ was not administered to proxies.
Allocation of respondents to interviewers was not
random, rather it was based on sex (ensuring respon-
dents and interviewers were of the same sex), anticipated
interview language (respondent ethnicity, a proxy for
respondent language familiarity was used for interviewer
allocation) and interviewer travel convenience (inter-
viewers were allotted respondents residing in and
around their area of residence).

SPMSQ

The SPMSQ is a 10-item instrument for assessing cog-
nitive function,1 often used in clinical and epidemiologi-
cal studies.11–15 The total number of errors on individual
items was added to provide the SPMSQ score. After
adjusting the SPMSQ score for respondent educational
status (−1 if <primary; +1 if >secondary), cognitive func-
tion is classified as intellectually intact (score: 0–2),
mildly (3–4), moderately (5–7) or severely (8–10)
impaired.1

For use in the SIHLS, the English version of the
SPMSQ was first translated into Chinese and then back-
translated into English by another translator. Then, a
third translator reconciled inconsistencies to arrive at
the final Chinese version. A similar procedure was fol-
lowed for Malay and Tamil translations. Pilot testing of
the four language versions among 100 older adults did
not suggest any modifications. In the main survey, the
respondent could choose any of the four language ver-
sions. The SPMSQ was placed towards the end of the
questionnaire.

Training of the SIHLS interviewers, carried out
before the pilot test and the main survey, involved
detailed explanation of the questionnaire and role-plays.
For the SPMSQ, they were instructed to ask the items
verbatim, ensure that the respondent did not refer to a
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memory aid, not to provide cues, ensure no prompting,
record the response verbatim and mark it as correct or
incorrect only after cross-checking with the provided
definition for a correct response.

Interviewer-level variables

Data collection for SIHLS was carried out by a survey
research organization. Their administrative database
provided de-identified information on the age, sex,
ethnicity (Chinese/Malay/Indian), educational status
(O-level [completion of secondary school]/A-level
[completion of pre-university/junior college]/Diploma
[completion of practice-oriented studies at a polytech-
nic]; none of the interviewers were skilled clinicians or
psychiatrists or clinical psychologists) and number of
SIHLS interviews carried out for the 50 interviewers
participating in the SIHLS, and on allocation of respon-
dents to the interviewers. Previous studies report inter-
viewer age, sex and ethnicity to be correlates of
interviewer error.6 The number of interviews carried out
was considered as a proxy for interviewer experience,
another known correlate.2,6 Interviewer educational
status was included as a potential correlate, as it could
be associated with the interviewer’s interpretation of
respondent response. Though available, the sex of the
interviewer was not used in the analysis, as respondents
and interviewers were always of the same sex.

Respondent-level variables

SIHLS data provided information on respondent age,
sex, ethnicity (Chinese/Malay/Indian/Others), educa-
tional status (No formal education/Up to primary/
Secondary/>Secondary) and limitation in activities of
daily living (ADL), instrumental ADL (IADL) and
mobility. The ADL Section of the Older Americans
Resources and Services Multidimensional Functional
Assessment Questionnaire was used to assess ADL and
IADL limitation status.16 Those with difficulty in carry-
ing out one or more of seven physical ADL (eat; dress
and undress; take care of one’s appearance; walk; get in
and out of bed; take a bath or shower; use the bathroom
or toilet) were considered to have ADL limitation,
whereas those with difficulty in carrying out one or
more of seven instrumental ADL (use the telephone; get
to places out of walking distance; go shopping; prepare
one’s meals; do housework; take one’s medicine; handle
one’s money) were considered to have IADL limitation.
Mobility limitation was assessed using Nagi’s index of
physical performance that assesses upper and lower
extremity functions (walk 200–300 m, climb 10 steps
without resting, stand for 2 h, sit for 2 h, stoop/bend
knees, raise hands above the head, extend arms in front
as if to shake hands, grasp with fingers or move fingers
easily and lift an object weighing 10 kg);17 those with

difficulty in one or more functions were deemed to have
mobility limitation. The similarity of respondents within
interviewers on these attributes, known to be associated
with cognitive status,9,18–23 is a potential reason for
systematic variation in respondent response on the
SPMSQ by interviewer. Thus, these variables were
adjusted for in the analytical models assessing the extent
of interviewer error and the association of interviewer-
level variables with SPMSQ score, as specified later.

In addition, it was also important to account for the
various language versions (English/Chinese/Malay/
Tamil) of the SPMSQ. However, information on lan-
guage used specifically for the SPMSQ was not
available, thus “predominant” interview language was
used instead. Although the respondent could choose
one of the four language versions of the questionnaire,
in practice, given Singapore’s multilingual society, more
than one language was often used during the interview.
Thus, based on the language(s) used during the
interview, as recorded by the interviewer, four
“predominant” language used groups were created: (i)
English – English only or English and Chinese/Malay/
Tamil; (ii) Chinese – Mandarin/Hokkien/Cantonese/
Teochew; (iii) Malay – Malay only; and (iv) Tamil –
Tamil only. This variable was considered to be a
respondent-level, and not an interviewer-level variable,
as it was specific to a particular respondent–interviewer
encounter and a particular interviewer did not use the
same language for all of his or her interviews.

Statistical analysis

The extent of interviewer error on the SPMSQ and
association of interviewer-level variables with SPMSQ
score were assessed utilizing linear mixed effects regres-
sion models with a random effect for interviewer. Three
models were fit sequentially: model 1 – random inter-
cept model with “interviewer” as a random effect; model
2 – random intercept model with respondent-level vari-
ables as fixed effects and “interviewer” as a random
effect; and model 3 – random intercept model, with
respondent- and interviewer-level variables as fixed
effects, and “interviewer” as a random effect. Only the
respondent- and interviewer-level variables with a sig-
nificant (P-value <0.05) association with SPMSQ score
were retained in models 2 and 3.

Model 2 was used to assess the extent of interviewer
error, by calculating the intraclass correlation (ICC;
intra-interviewer correlation).5,7 The ICC was calculated
as the ratio of the interviewer-level variance to the sum
of the interviewer-level and respondent-level variance.
Its potential values range from 0 (no correlation of
SPMSQ score of respondents within interviewers) to 1
(perfect correlation of SPMSQ score of respondents
within interviewers), interviewer error was indicated by
ICC values greater than 0.7
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The percentage reduction in interviewer- and
respondent-level variance with each sequential model
was assessed. Likelihood ratio tests were used to
compare the relative fit of nested models. The difference
in the −2LL (−2*log-likelihood) ratio with respect to the
null model values between the two models has approxi-
mately a χ2 distribution with degrees of freedom equal to
the number of additional parameters.

Model 2 accounted for respondent-level variables
commonly associated with cognitive function. The
remaining interviewer-level variance in model 2 is likely
due to observed and unobserved interviewer-level vari-
ables. Therefore, to calculate the SPMSQ score cor-
rected for interviewer error, the random intercept
estimates for each interviewer obtained in model 2 were
subtracted from the SPMSQ score for each of their
respondents, followed by rescaling to the original scale
of 0–10, and subsequent adjustment for respondent
educational status (−1 if <primary; +1 if >secondary).
Then, the respondents were classified into cognitive
function categories, as defined earlier, corrected for
interviewer error.

The ICC was also calculated for each SPMSQ item; a
higher ICC value suggesting a particular item to be more
susceptible to interviewer error. As the item response
was dichotomous, generalized linear mixed models with
a binomial error distribution and a logit link function
were fit, and the ICC calculated using techniques
described in Yelland et al.24 For each item, a random
intercept model with respondent-level variables as fixed
effects and interviewer as a random effect was fitted.

The analyses, utilizing de-identified data, were
exempted from full review by the National University of
Singapore institutional review board.

Results

Respondent- and interviewer-level variables are summa-
rized in Table 1. Results from the linear mixed effects
regression models for SPMSQ score are presented in
Table 2. The ICC, indicating the extent of interviewer
error on the SPMSQ, derived from model 2, was 0.265.
All the respondent-level variables had a significant asso-
ciation with SPMSQ score in model 2. Their inclusion
resulted in reduction of the interviewer- and respondent-
level variance by 62% and 27%, respectively. The −2LL
ratio value for model 2 was significantly lower than that
for model 1. Of the interviewer-level variables added in
model 3, only interviewer educational status had a sig-
nificant association with SPMSQ score. It explained
8% of the interviewer-level variance relative to model 2.
Those interviewed by more educated interviewers
had higher SPMSQ scores, though significantly
higher only for those interviewed by A-level educated
interviewers.

After correction for interviewer error, the proportion
of participants classified as intellectually intact (86.1%
to 85.5%), moderately impaired (4.1% to 2.8%) and
severely impaired (0.3% to 0.1%) decreased, whereas
those classified as mildly impaired (9.5% to 11.6%)
increased. (Table 3) The correction resulted in 65.6% of
those initially classified as severely impaired to be clas-
sified as moderately impaired, and 37.4% of those ini-
tially classified as moderately impaired to be classified as
mildly impaired.

The ICC for individual SPMSQ items was observed to
range from 0.01 to 0.25. The highest values were
observed for “When were you born?” (ICC = 0.25) and
“Please count backward from 20 by threes” (ICC = 0.20;
Table 4)

Discussion

The present study is the first to document interviewer
error and identify interviewer-level variables contribut-
ing to interviewer error on an instrument assessing cog-
nitive function. We observed substantial interviewer
error (ICC = 0.265) on the SPMSQ. Interviewer educa-
tional status contributed to interviewer error. Correc-
tion for interviewer error resulted in “improvement” in
cognitive status of a substantial proportion of those
initially classified as moderately or severely impaired.
Two of the SPMSQ items, “Please count backward from
20 by threes” and “When were you born?” were par-
ticularly prone to interviewer error.

The average ICC in face-to-face interviews has been
reported to be 0.031.6 A recent study, assessing inter-
viewer error on a questionnaire assessing multidimen-
sional quality of care administered face-to-face to
elderly respondents, reported the ICC to range from
0.002 to 0.119 for its constituent domains.2 The ICC in
the present study (0.265) was higher than these reported
values.

A possible reason for the relatively high interviewer
error in the current analyses, observed even after
accounting for similarity of respondents within inter-
viewers on characteristics known to be associated with
cognitive function, is the role of observed and unob-
served interviewer-level variables. Although some of the
interviewer-level variance was explained by interviewer
educational status, 36% of it remained unexplained
(model 3), potentially related to unobserved interviewer-
level variables. These might include variation in explain-
ing SPMSQ items or in recording the response. These
findings suggest that the scores obtained on a cognitive
function instrument can be influenced by interviewers
during face-to-face interviews. Thus, investigators field-
ing surveys with such instruments and utilizing face-to-
face interviews for data collection as well as investigators
utilizing such survey data should be cognizant of the
possibility of interviewer error on such instruments.
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Investigators can attempt to address interviewer-level
variability preferably while planning and implementing
the survey, or during statistical analysis. Intensive inter-
viewer training is helpful in standardizing interview style
and response interpretation, thereby reducing inter-
viewer error.4,25 Although the SIHLS protocol did
involve interviewer training, data on its quality was not
available. Thus, while the current analyses suggest that
the training provided was insufficient to counter
interviewer-level variability, we are unable to identify
specific reasons for the apparent failure of interviewer
training. More rigorous training, regular review and
retraining during the survey, and closer interviewer
supervision25 might have been helpful in reducing inter-
viewer error. Although beyond the scope of the current

study, future research should confirm the role of inter-
viewer training in the extent of interviewer error on the
SPMSQ. Such research studies could be controlled
experiments in which interviewers are randomized to
two or more groups, each group varying in the quality of
interviewer training provided, followed by comparison
of the groups on interviewer error on the SPMSQ.

The findings of the current study also highlight the
importance of assessing for interviewer error while ana-
lyzing survey data from instruments assessing cognitive
function. If detected, one should control for clustering
of respondents within interviewers using appropriate
statistical models.6 Neglecting to do so, in the presence
of interviewer error, could result in type I error.6

However, most survey datasets do not contain

Table 1 Respondent- and interviewer-level variables

Variable Weighted
mean ± SD
or n (%)

Respondent-level variables (n = 4542)
Age (years) 69.2 ± 7.2
Sex Male 2103 (46.6)

Female 2439 (53.4)
Ethnicity Chinese 3265 (83.3)

Malay 752 (9.2)
Indian 472 (6.2)
Others 53 (1.4)

Educational status† No formal education 1549 (28.8)
Up to primary 1680 (37.2)
Secondary 964 (24.6)
More than secondary 343 (9.2)

ADL limitation 415 (6.6)
IADL limitation 576 (9.3)
Mobility limitation 2003 (39.0)
Interview language English 1221 (28.0)

Chinese 2533 (62.3)
Malay 743 (9.1)
Tamil 45 (0.6)

Interviewer-level variables (n = 50)
Age 53.2 ± 7.5
Sex Male 19 (38.0)

Female 31 (62.0)
Ethnicity Chinese 38 (76.0)

Malay 8 (16.0)
Indian 4 (8.0)

Educational status O-level 24 (48.0)
A-level 11 (22.0)
Diploma 15 (30.0)

No. SIHLS interviews 100.0 ± 99.4

ADL, activities of daily living; IADL, instrumental activities of daily living; SIHLS,
Social Isolation, Health and Lifestyles Survey. †The n and weighted percentages do
not add up to 4542 and 100%, respectively, as educational status was missing for 16
respondents.
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information on clustering of respondents within inter-
viewers, which hinders assessment and correction of
interviewer error. Routine provision of such informa-
tion in survey datasets should be considered.

Using multilevel statistical modeling, we “corrected”
for interviewer error by subtracting the random inter-
cept estimates obtained in model 2 for each interviewer
from the respondent SPMSQ score. We consider this

Table 2 Respondent- and interviewer-level variables associated with Short Portable Mental Status Questionnaire
score, and intraclass correlation

Variable Beta-coefficient (SE)
Model 1 Model 2 Model 3

Fixed effects
Respondent-level variables†

Intercept 1.81 (0.19)* 1.41 (0.19)* 1.30 (0.21)*
Age (centered at mean) 0.05 (0.003)* 0.05 (0.003)*
Sex

Male Reference Reference
Female 1.16 (0.24)* 1.09 (0.23)*

Ethnicity
Chinese Reference Reference
Malay 0.36 (0.14)* 0.36 (0.14)*
Indian 0.16 (0.10) 0.16 (0.10)
Others −0.28 (0.17) −0.27 (0.18)

Educational status
No formal education Reference Reference
Up to primary −0.75 (0.05)* −0.75 (0.05)*
Secondary −0.99 (0.07)* −0.98 (0.07)*
More than secondary −1.11 (0.09)* −1.11 (0.09)*

ADL limitation 0.53 (0.10)* 0.54 (0.10)*
IADL limitation 0.70 (0.09)* 0.70 (0.09)*
Mobility limitation 0.12 (0.05)* 0.12 (0.05)*
Interview language

English −0.005 (0.05) −0.005 (0.06)
Chinese Reference Reference
Malay 0.66 (0.15)* 0.68 (0.15)*
Tamil 1.15 (0.31)* 1.17 (0.31)*

Interviewer-level variables†

Educational status
O-level Reference
A-level 0.64 (0.29)*
Diploma 0.02 (0.27)

Random part
Variance at the level of the interviewer 1.5853 (0.3507)* 0.6072 (0.1418)* 0.5621 (0.1342)*
Variance at the level of the respondent 2.3129 (0.0488)* 1.6842 (0.0356)* 1.6842 (0.0356)*

Change in variance (%)
Variance at the level of the interviewer – −62%‡ −64%‡, −8%§

Variance at the level of the respondent – −27%‡ −27%‡

Intraclass correlation – 0.265 –
−2 × log likelihood ratio 17278.2 15844.1 15840.5

Difference, df (P-value) – 1434.1‡, 14, <0.0001 1437.7‡, 16, <0.0001
3.60§, 2, 0.17

*P < 0.05; n = 4536, excluding 16 respondents with missing values for educational status. †Only the variables significantly
associated with Short Portable Mental Status Questionnaire score are presented (there was no association of interviewer age,
ethnicity and number of interviews carried out with Short Portable Mental Status Questionnaire score). ‡Relative to model 1.
§Relative to model 2. ADL, activities of daily living; df, degrees of freedom; IADL, instrumental activities of daily living; SE,
standard error.
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approach to be reasonable, as the model included
respondent-level variables most commonly associated
with cognitive function.9,18–23 Thus, the residual
interviewer-level variance is likely as a result of
interviewer-level variables. Subsequent to the correc-
tion, two-thirds of those initially classified as severely
impaired, 37% of those moderately impaired and 19%
of those mildly impaired moved down a category.
However, most of those initially classified as intellectu-

ally intact remained in the same category. One potential
explanation for the observed shift is that the
interviewer–respondent interaction before SPMSQ
administration resulted in the interviewers forming an
opinion on the respondents cognitive function, influ-
encing their interpretation of the response provided:
interviewers might have been stricter with those they (a
priori) perceived to be cognitively impaired, especially
those they perceived to be more impaired. This poten-
tial explanation is supported by the phenomenon of
confirmation bias, which in the psychological literature
refers to “seeking or interpreting of evidence in ways
that are partial to existing beliefs, expectations, or a
hypothesis in hand”.26 Confirmation bias has been
shown to play a role in the asking of questions and in
the interpretation of responses by interviewers.27,28

However, our possible explanation needs to be validated
and alternate explanations identified in future research;
use of qualitative research methods, such as in-depth
interviews or focus groups with the interviewers soon
after they have carried out the interview, will likely be of
value for the same. We were unable to do so in the
present study as the SIHLS, whose dataset we analyzed
in our secondary data analysis, did not collect such data.
Furthermore, given the time gap between carrying out
the interviews in the SIHLS and the current analysis,
collection of data now from the interviewers regarding
the impressions of specific respondents that they had
interviewed 4–5 years ago is likely to be inconclusive.

The direction of the association of the respondent-
level variables with SPMSQ score was congruent with
the existing literature.9,18–23 Higher scores for those

Table 3 Weighted proportion of Short Portable Mental Status Questionnaire cognitive function categories before
and after correction of Short Portable Mental Status Questionnaire score for interviewer error

Cognitive function category After correction for interviewer error† Weighted % of
cognitive function
category before
correction for
interviewer error

Intellectually
intact

Mildly
impaired

Moderately
impaired

Severely
impaired

Before correction for interviewer error
Intellectually intact 97.3‡ 2.7‡ – – 86.1
Mildly impaired 18.8‡ 80.7‡ 0.5‡ – 9.5
Moderately impaired – 37.4‡ 62.6‡ – 4.1
Severely impaired – – 65.6‡ 34.4‡ 0.3

Weighted % of cognitive function category
after correction for interviewer error

85.5 11.6 2.8 0.1 –

(N = 4542). †Corrected by subtracting interviewer-level random effects (i.e. random intercept values) obtained in model 2
(random intercept model with respondent-level variables as fixed effects and “interviewer” as a random effect) from the original
value for Short Portable Mental Status Questionnaire (SPMSQ) score, followed by rescaling to the original scale of 0–10,
subsequent adjustment for respondent educational status (subtract 1 if primary or lower education; add 1 if greater than
secondary education), and finally categorizing the “corrected” SPMSQ score as intellectually intact (“corrected” score <3), mildly
impaired (3< “corrected” score <5), moderately impaired (5< “corrected” score <8) and severely impaired (“corrected” score >8).
‡Weighted row %, reflecting distribution of SPMSQ cognitive function category after correction for interviewer error among
those who were in a particular SPMSQ cognitive function category before correction for interviewer error.

Table 4 Intraclass correlation for Short Portable
Mental Status Questionnaire items: results from
generalized linear mixed models with respondent-level
variables as fixed effects and “interviewer” as a
random effect

Item Intraclass
correlation

What is today’s date? (including date,
month and year)

0.06

What is the day of the week? 0.02
What is the name of this place in

Singapore?
0.01

What is your phone number? 0.08
When were you born? 0.25
How old are you? 0.02
Who is the current Prime Minister? 0.09
Who was the Prime Minister before him? 0.13
What was your mother’s maiden name? 0.09
Please count backward from 20 by threes 0.20
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predominantly interviewed in Malay or Tamil, relative
to those predominantly interviewed in English, could be
reflective of non-equivalence of the SPMSQ across the
various language versions. However, we are unable to
confirm the presence of such non-equivalence, and it
remains a limitation of the SIHLS and the present study.
Interviewer educational status contributed to inter-
viewer error. The same has been reported before,
though in the context of measurement of the size of
one’s personal network.29 One potential reason for
respondents of more educated interviewers to have a
higher SPMSQ score could be that the more educated
interviewers were stricter in scoring the responses; this
conjecture again should be tested in future studies.
Researchers might also consider employing interviewers
with the same educational status to counter the influ-
ence of variation in interviewer education on SPMSQ.

Most of the items on the SPMSQ are factual, testing
memory and orientation, except for “Please count back-
ward from 20 by threes?”, which is based on calculation
ability. It is possible that this item was more open to
interviewer interference, resulting in it having the
second highest ICC. However, this explanation might
not be applicable to the item with the highest ICC
“When were you born?”, which is more likely to be
related to memory recall of the respondents’ birthday
than to calculation based on current year and age.
Although the relatively low literacy level of the respon-
dents could have played a role, we are unable to offer a
concrete reason for the highest ICC for “When were you
born?”. Nevertheless, the two identified items might
benefit from a greater focus during interviewer training
for SPMSQ administration. Whether the two items con-
sistently show relatively higher interviewer error in
other settings and populations should also be assessed.
If so, their deletion or modification should be consid-
ered. In exploratory analysis, we calculated the ICC for
the SPMSQ after deleting these two items, and observed
the ICC to reduce to 0.207; that is, 22% lower relative
to the ICC observed when the two items were included.

In addition to the aforementioned limitations,
another limitation of the current study was the limited
number of interviewer-level variables considered as
potential correlates, subsequent to use of an adminis-
trative database for their extraction. A study that is
designed specifically to identify more and a wider range
of interviewer-level variables associated with variation in
SPMSQ and other instruments assessing cognitive
function will be of great utility. Such a study should
account for interviewer-level variables that have been
previously reported to be correlates of interviewer
error,2 such as years of experience and motivation, as
well as variables that are not routinely ascertained, such
as knowledge about cognitive impairment and attitude
towards older adults with cognitive impairment. Fur-
thermore, information on these variables should be col-

lected directly from the interviewers rather than relying
on an administrative database. We were unable to
account for the specific language the SPMSQ was
administered in because of lack of data in the SIHLS
on the language of administration of the SPMSQ;
instead the predominant interview language was used as
proxy. It was assumed that the residual interviewer-level
variance, adjusting for respondent-level variables
(model 2) was as a result of observed and unobserved
interviewer-level variables. Inclusion of additional
respondent-level variables could result in further expla-
nation of interviewer-level variance; however, the model
did include the most common respondent-level vari-
ables associated with cognitive function.

Investigators using the SPMSQ, and potentially,
other instruments, for assessing cognitive function in
surveys of older adults and using face-to-face interviews
for data collection should be cognizant of the sensitivity
of such instruments to interviewer error. Intensive
training of interviewers to standardize instrument
administration as well as assessment for interviewer
error and its correction, using appropriate statistical
models is warranted.
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