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ABSTRACT

The objective of this thesis ....as to study the validity

of self-reported medical care utilization. Hospitalization

and physician visit data for a twelve month recall period

were obtained from both an interview and official records.

The self-reported information was collected by a telephone

survey applied to all adults over 20 years of age in 11

probabilistic sample of households in metropolitan st. John's

(3,300 SUbjects, 85% response rate). Verification data were

later obtained for 2,994 SUbjects (91%) from the provincial

hospitalization database and health insurance plan.

The utilization data were lJsed to categorize the

SUbjects into those in agreement, the underreporters and the

overreporters. A variable denoting level of accuracy was

derived. socia-demographic variables (sex, age and

education) and health status variables (self-assessed health

status, number of chronic conditions, satisfaction with

physical health, and emotional status) were used in a

descriptive analysis to compare those in agreement, the

under- and overreporters.

Logistic regression was utilized to investigate the

probabilities of being in disagreement on utilization and to
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compare those who were accurate in self-recall with those who

were not.

The analyses showed that most subjects (97.3\) were in

agreement on hospitalizations in the recall period whereas

84.1% agreed on physician visits. The observed rates of

overreportinq were 16.2\ for hospitalizations and 9.7% for

physicians. and for underreporting, 7.3\ for hospitalizations

and 10.0\ for physicians.

For hospitalizations, 1) sUbjects in disagreement had,

usually, less education and more chronic conditions than

those in agreement, 2) underreporters tend\::!d to be older than

either overreporters or those in agreement, and 31 the less

accurate at reporting were generally more likely to report

several chronic conditions, fewer years of education, lower

emotional and self-assessed health status and were older.

For physician visits, 1) sUbjects found to be in

disagreement were in general male, had better emotional and

self-assessed health statl"';, and reported fewer chronic

conditions, 2) underreporters tended towards higher self

assessed health status, lower education and fewer chronic

conditions than those in agreement, and 3) those more prone

to be inaccurate in reporting the number of visits wt!re

gonerally female, had lower self-assessed health status, were

less educated and had more chronic conditions.
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INTRODUCTION

In the early 1950's researchers such as Belloe (1954)

and Anderson (reviewed in Anderson, 1991) investigated the

validity of self-reported hospital utilization by comparing

the information obtained from surveys with that found in

hospital records. since then, with the increase in

development and use of computers and databanks, the

possibilities of more detailed research have mushroomed.

Surveys have become a common research tool in health services

and social medicine research and many researchers have been

able to analyze very large samples of the population to

obtain a realistic picture of the health of any country's

population.

Many health interview surveys include questions on

medical utilization such as 1) how many visits to hospitals

or physicians within a set recall periOd, 2) how long the

hospital visits lasted, 3) details of costs incurred, 4)

procedures undertaken, or 5) diagnoses given. All of this

autobiographical information can be corroborated by checking

the information in the official record sources, be they

medical charts, insurance records, hospital records or any

other, often computerized, source. The information contained

in the official records is taken as being correct and any

difference between this response and that collected via the

survey instrument is known as the response or recall error.



To perform a validation check is a costly and time

consuming venture and hence it would be of great interest to

researchers if those sUbjects who were more likely to make a

response error could be classified on selected criteria, for

example socio-demographic or health related characteristics.

If this were found to be the case it could be worthwhile

considering 1) altering the interviewing process and/or

instrument to minimize the errors, 2) validating only those

groups shown to make significant errors, or 3) looking at the

results from any survey with the knowledge of its inherent

deficiencies.

Many studies have endeavoured to identify the

characteristics· of those who make response errors but most

are limited by the lack of a universal medical "are plan, and

hence records, to ensure that all encounters with the medical

care system are included in any analysis of response errors.

In Canada, we do have universal health care plans where

medical care undertaken by any SUbject is recorded as an

encounter in the subject's home province. Even if visits or

hOSi)italizations occur outside the home province they are, in

most cases, still included in the respective database. In

Newfoundland, as in other provinces, there is one insurance

system which handles all physician visits, either in-patient

or out-patient, together with one central database for all

hospitalizations. Coverage in these plans is universal,



hence researchers can be assured that virtually all

encounters with the health care system will be included in

one or the other of these databases.

Health care insurance plans, particularly if universal

in coverage, are the ideal source of official records since

only one source need be checked for validation of 2.ny

reported event. Most health insurance plans have been

established for the purpose of accounting and remuneration to

the medical personnel for work performed, or for remuneration

to the patient for costs they have incurred for their health

care. Since most people want repayment for costs if they are

patients, or payment for duties performed if they are

physicians, the insurance plans have a high chance of

including all the health care encounters by patients. If

universal insurance is in effect all health care encounters

will ultimately be paid for by the one insurance plan and

therefore all such encounters will be filed in the same

place. This enables record checks to be undertaken with the

knowledge that all of any patient's medical care events will

be listed for comparison purposes. Hence response/record

discrepancy studies carried out in Canada, or elsewhere that

a universal medical insurance plan exists, have the prospect

of being more accurate in comparison than those carried out,

for instance, in the USA, where there is no universal medical



plan and hence difficulties of having to obtain validation

records from more than one source.

When the official sources have been thoroughly checked

for validation of the reported event three scenarios are

found: 1) the event is recorded in both the survey and the

official records; this then constitutes an 'agreement', 2)

the event is recordec. in the survey but not in any official

source; this is categorized as an 'overreport' or fa lse

positive, and 3) the event is found in an official source but

was not mentioned in the interview; this is an 'underreport'

or false negative. Figure 1.1 shows these three categor ies

and the two sources of information.

Utilizatior. studies undertaken in countries where there

are many different official record sources are often of a

prospective or retrospective design. In historical

prospective studies, an interview is undertaken in which

names of providers of health care are obtained, utilization

data are then obtained from these providers. Data are not

provided for the false negatives (underreports) because

events not reported in the interview clearly cannot be

verified in the validation check.. On the other hand, in

retrospective studies, the data are collected from records

and then the interview is carried out on tl1e SUbjects

identified; this design does not provide data for the false

positives (overreports) as only information on events in the



records are collected, any additional events mentioned in the

interview are not further validated in the various medical

record sources and hence cannot be classified into

overreports or agreements.

Categorization of available information into
agreements, over- and underreports

Figure 1.1 categorization of avai lable information into
agreements, over- and underreports



2 LITERATURE REVIEW

2.1 BACKGROUND

2.1.1 GENERAL

Human memory is subject to lapses, obliterations and

falsifications and hence recall errors are a factor which

must be taken into account particularly when analyzing any

survey involving retrospective data. The potential bias can

be one of either over- or under-estimation.

Under- and overreports have been analyzed on an

individual basis in a n'Jmber of stUdies. This aOJoids the

cancelling out of errors between individuals which

when a sample or population is considered as a group.

Individually, a sUbject's error is the amount that the

interview response is at variance from the validation saucee;

this results in either a negative or positive number.

collectively, for a sample or population, the response errors

would be expected to fit a normal curve with a mean of zero.

Thus 'When comparing aggregate data from a survey population,

the levels of under- and overreporting 'Will be masked by the

cancelling out of the errors, reSUlting in an overall

relative consistency between the averaged survey popUlation

data and the validation data. Cleary and Jette (1984) found

an average difference of only 0.05 visits between reported

physician utilization and actual usage in the year prior to



the interview, whereas in fact approximately 101 of the

sample had discrepancies of more than four visits.

One response/record discrepancy study undertaken in

Canada was part of an international comparison of medical

Schach et al. (1972) used the government operated

hospital services and medical care insurance plans in

Saskatchewan to compare questionnaire responses

utilization with the recorded insurance data. Over 99%: of

the province's population is on the registration files. This

guaranteed that a complete and thorough comparison was made

between the response and recorded information for the 12

month period under study. Out of the 674 reported and/or

recorded hospital admissions, 78\ were reported in both the

questionnaire and the provincial records. There were 91

underreports found and 13\ overreports. These values can be

restated aR 14\" of all questionnaire reported admissions did

not have an equivalent entry in the province's records, while

11%: of all hospital admissions recorded by the province were

not reported by respondents.

Belloe (1954) found 11\ overreports and 14% underreports

when checking almost 300 hospitalizations in San Jose,

california. For physician visits, Andersen et al. (1979)

found thZlt 35.6% of visits were substantiated in the

verification, while 36.6% had overreports and 27.S%:

underreports. More recently, Jobe et al. (1990) found



respondents underreported physician visits by 20t, althouqh

they adllit this is likely to be an underestimation since

unless the provider's name VIas reported by the sUbject, the

investigators were unable to contact the provider (or

verification of the report.

Calculating the difference between reported and recorded

physician visits in a 12 lI'Ionth period, Mechanic and Newton

(1965) showed - in a group of 600 male freshman college

students in Wisconsin - that 47\ corresponded exactly with

medical records. There were 14t who underreported by one

visit, 7\ by two visits, 4\ by three visits, and 12% by four

Overreporting was much more unusual; 11\

overreported by one visit, and 5t by t'1l0 or more visits.

Looking at various types of medical care, Yaffe et al.

(1978) found that in two areas in the USA (Baltimore and

Washington County) the services reported with the llIost

accuracy 'Were emergency room visits (94.2\ and 96.6t

respectively), and inpatient hospital utilization (93.9\ and

92.4\:) . outpatient clinic visits were reported least

accurately (53.5t: and 39.1\). Green et ai. (1979) computed

the overall percentage of matched records for various

categories of health care and found an 82t: match for having

seen a general practitioner or other physician in the office,

81% for physician visits to the subject's home (both ovor a

two month recall period), 88% matching on hospital inpatient



stays and 91\ for outpiltient visits (one year and two month

recall respectively).

Coulter et a1. (1985), in a survey to compare recall of

surgical histories, found a 90% concordance rate (265 of 294)

in surgical procedures reported in the questionnaire and

recorded in the medical records kept on file by the family

physician. 11.11 surgical proceuures in the 35 years preceding

the survey were compared. Of the 10\ not in agreement, 29

survey responses had no comparable record in the file while

10 were recorded in the tiles but not given by the

respondent. This latter group were all for minor procedures

probably carried out in the outpatient departments. For the

29 with no record in the medical files there was suggestive

evidence that the deficiency was in the notes rather than in

the patient's self-reported history; most dated prior to

1970. The date of surgical procedure was in concordance for

82%; of the other 18\, two thirds were within thl:ee years of

the correct date.

2.1.2 CLERICAL ERROR AND SUBJECT INTERACTION

If an interviewer, through carelessness, occasionally

records an answer incorrectly, an error results. These

errors are unlikely to be systematic, and as there may be as

many errors in one direction as in the other, over the whole

sample they will have little effect (Moser and Kalton, 1972).



with thorough interviewer training and supervision these

errors should be minimal.

An interview is an interaction :'Jetween two people who

may affect each other in different ways (Moser and talton,

1972). The respondent's attitude towards the interview may

influence the effort required to make an accurate report; an

accurate report requires the respondent to react in a

positive way to the interview and interviewer, and a negative

reaction to either may result in inaccurate replies. Those

who do not like the interview are less likely to report

correctly (Fisher, 1962) and failure of communication may

increase the rate of underreporting (Cannell at <11., 1977).

2.2 THE MEDICAL CARE VISIT

2.2.1 SIGNIFICA.NCE AND SEVERITY OF THE EVENT

Accuracy of recall is affected by the severity of the

event and the length of time since the event took place

(Cherry and Rodgers, 1979). The relevance of the event in

question may be such that it is not easily recalled.

Physician visits are not particularly salient events in the

course of a year, whereas hospital admissions are salient and

surgery even more so. In the USA the social class of the

patient may influence the place of medical care; persons from

lower socioeconomic classes are more likely to use the

10



clinics while the higher c:lasses use private physicians.

Bacause of this difference, Roghmann and Haggerty (1974)

postulated that it could be expected that if someone in the

'lower class' were to see a private physician it would be

better remembered than a visit to the clinic, while a

telephone consultatiorl by a middle class mother would soon be

forgottl:!n especially if followed by a visit to or from the

doctor on the following day.

Cannell et a1. (1965) and Simmons and eryant (1962)

classified illnesses accortiing to seriousness under the

headings I nlost threateni!.,:' 'somewhat threatenir,g' and 'not

threatening', and showed that those with 'most threatening'

illnesses were more likely to underreport than those with

'not f:hreatening' illnesses (21% versus 10% in (,annell' s

study). Means et a1. (1989) noticed that serious events were

more liKely to be telescoped forward (bringing the date

closer to the present) while minor events were put further

back in time than they really were. KuHey (1974) and

Cannell et a1. (1977) both found that the involvement of

surgery in any hospitalization improved the reporting

accuracy, while Schach at a1. (1972) found that

hospitalizations for surgery, child birth and preventive

check-up were more reliably reported than those resulting

from sickness or injury.

11



2.2.2 FREQUENCY OF EPISODES

It is reasonable to expect that the more visits one

makes to a health facility, the more dHricult it would be to

remember accurately the precise number. Repeated

hospitalizations or medical appointments over an extended

period of tille may have muddling effects on recall. Persons

who use medical services infrequently may have extr3

difficulty recalling when they did so. Means et al. (1989)

discussed the theory that where a SUbject made recurring

visits to a health care facility, there would exist 3

'generic memory' for the group of events and it would prove

difficult to recall individual visits. Mechanic and Newton

(1965) and Cleary and Jette (1984) showed that physician

underreporting is very SUbstantially related to the number of

actual visits made. The former found that in the )-5 visit

group, 10", underreported by at 1ellst three visits; while in

the 6-7 visit group and the 8 or more visit group,

underreporting by three or more visits occurred in 60\ and

71", of the cases respectively. The result for overreporting

was less clear as only 5\ overreported by more than one

visit.

It would be expected that using a shorter recall period

would assist in the recall of health care encounter!>. Both

Cannell et al. (1965) and Cartwright (1963) found very close

agreement between the reported and recorded number of

12



physician consultations in a four week period. Cannell at

al. included proxy reports, but all of Cartwright's sUbjects

self-reported and she found that underreportinq was evident

in 5.51; and overreporting in 5.61; of the surveyed population.

As 211; of consultations reported at interview were home

visits, cartwright suggests that SOIll8 of the overreports may

be due to non-recording of hOlle visits by the physicians.

Andersen at 81. (1979) showed that infrequent users of

physician services (one visit per year) tend to underreport

(i.e. recall no visits) while heavy users (five or more per

year) overreport. For overreported physician visits 341; were

in error by one visit, 461 by two to five, and 91 by 11 or

more. Similar values for underreports were 41\ by one visit,

43\ by two to five, and 5\ by 11 or more. It must be

remembered that Andersen admits they would have been unlikely

to detect false negatives (Le. underreports).

For hospitalizations, it was foun:! that the percent of

underreporting increased as the number of episodes increased,

for those with only one episode 17\ underreported, while for

those with three or more episodG~ 24\ underreported (NCHS,

1965) .

2.2.3 DURATION OF EPISODE

The longer the length of the hospitalization the greater

the chance that it will be reported (Fisher, 1962; Simmons
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and Bryant, 1962; Schach et al., 1972; Cannell et al., 1977);

the shorter the length of hospital stay, the more

underreporting will occur. stays of only one day are much

more likely to be underreported than longer stays (Cannell et

al., 1965).

Andersen et al. (1979) found that 40% of patients

reported the correct length of stay, 42% reported longer

stays than did the verification data and 18% reported

shorter. Of those that overstated their length of stay, 50~

erred by only one or two days, while 27% erred by six day::> or

Or. those who underreported 43% erred by one or two

days and 37% by six or more days.

Cannell et al. (1965) interviewed a sample of discharged

patients for information about hospitalizations during the

twelve month period prior to the interview and compared the

interview data with hospital record data for the same

individuals. They observed a 'heaping effect I where SUbjects

tended to group their statements about timing and duration of

hospital stay at five or ten days or multiples of these, and

they noted "the tendency towards rounding becomes greater as

the number of days increases ... the net effect is for

overstated and understated durations to cancel each other out

and this leads to average lengths of stay from records and

interviews to be in fairly close agreement".
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simmons and Bryant (1962) found that the reported

average length of stay was about 2t greater than the average

based on records, and for about half of the events the length

of stay agreed with that in the record. Yaffe at al. (1978)

found that the length of stay for hospitalization was

reported accurately in surveys in Baltimore (91.5% were

accurate) and in washington County, Maryland (92.4%).

Loftus (1982) and Kulley (1974) noted that more serious

illnesses usually require longer hospital stays than those

less serious and therefore there may be a confounding effect

of severity on length of stay.

2 .2. 4 LAPSE OF TIME SINCE EVENT

Hermann Ebbinghaus in 1a85 (vide Baddeley, 1979) was the

first to conduct an experiment on memory and he showed the

classic relationship between elapsed time and amount

forgotten, i.e. the longer the time elapsed the less

remembered. The relationship proved to be logarithmic, a

result that has been sUbsequently observed many times under

a range of different laboratory conditions (Baddeley, 1979).

There are "two classical theories of forgetting, one of which

argues simply that memory traces decay spontaneously with

time, while the other suggests that forgetting occurs because

other material interferes with the retention of the relevant

information. Whether or not such interference is a complete
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explanation of all forgetting, there is no doubt that

interference is a factor" (Baddeley, 1979). Because of this

interference one may be able to obtain more reliable and

accurate information if one only asks about the most recent

episode.

Andersen et al. (1979) attempted to reduce the errors

due to memory by asking the study participants to check their

personal records before reporting the medical experiences.

If responses were obtained by proxy, crucial questions

concerning hospitalizations were followed up with the patient

if the proxy was unable to give detailed information.

Baddeley (1979) conducted an experiment on a group of

volunteer SUbjects who assisted in research in his

laboratory, asking them to recall their last visit to the

unit. Since he was asking about the last visit only, there

should have been no retroactive interference from other

visits. They were asked to estimate the date of the last

visit and Baddeley showed that the absolute error increased

by about twenty days in every 100, with a tendency for

sUbjects to underestimate. In health interview surveys,

information requested is not usually restricted to the most

recent event, but for hospitalizations (as opposed to

physician visits), the most recent event may be the only one

that occurred in the recall period since hospitalizations are

relatively rare occurrences.
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When using a fairly long recall period such as twelve

months, there may be inaccurate determination of the period

preceding the interview date with sUbjects reporting events

that took place before the recall period (Cannell et a1.,

1965) . It may be difficult to distinguish between a

hospitalization in the 11th or 13th month (Zaremba et a1.,

1985). One important cause of overreporting is the tendency

to 'telescope' the events, i.e. move them to a later time

period. The chances of reporting a hospitalization decrease

as the length of time bet\oi'een the hospitalization and the

intervie\oi' increases (Fisher, 1962). Simmons and Bryant

(1962) found there were considerably more hospital admissions

reported for the six months immediately prior to the

interview than in the seventh to t\oi'elfth month, and that for

discnarges occuring in months 10 and 11 prior to the

intervie\oi' only about half of the episodes were reported.

Andersen at a1. (1979) found that out of 1777 total reported

hospital admissions, 163 \oi'ere found to be outside the survey

year.

Cannell at a1. (l977) compared five studies conducted

for the National Center for Health statistics show('d that as

the time betw"~en event and hospitalization episode increased,

the percentage not reported increased from belo\oi' 5% ~f the

time elapsed less than two months, up to around 50%

nearing the 12 month recall time.
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underreporting increased slo....ly during the six months

fo110....ing the event, but increased sharply beyond that point.

overreporting of hospital stays also seellls to increase as the

time lapsed increases (Schach at a1., 1912). For visits to

physicians, over three-guarters of the reported visits in a

two ....eek recall period ....ere accurately dated to .... ithin a day

(Cannell at a1., 1977).

23 THE RESPONDENT

2.3.1 SELF RESPONDENT VERSUS PROXY

Responses collected in health surveys are either

provided by the respondent (self-reported) or by a proxy.

usually a member of the household. It is known that persons

report their own experiences more fully than when they give

proxy reports (Mechanic and Ne....ton, 1965). Hathio....etz and

Groves (1985) proposed two reasons Why a self-report may be

more accurate than a proxy: 1) the proxy respondent may not

know about the event or characteristic in question, and 2)

events may not be so salient to the proxy and therefore be

omitted or incorrectly remembered. This was only found to

affect the reporting of chronic conditions (as opposed to

acute conditions) where self-reports were judged 'not

serious' more often than proxy reports. Mathiowetz and

Groves also proposed two reasons why the proxy may be more
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correct than the self-respondent 1) where the proxy is the

'health monitor' in the family or the person who nurses

family members or arranges for medical care or pays the

medical bills and as such is more aware of the health status

and events of the family, and 2) where it may be more

acceptable for a proxy to report embarrassing health

information about someone else. This latter reasoning was

not substantiated in Mathiowetz and Groves' study as no

difference was found in the percentages of threatening acute

or chronic conditions in self and proxy respondents.

Mathiowetz and Groves carried out a survey to

investigate the difference between 1) self-respondents, 2)

'random respondents', where one respondent was chosen at

random from all adults residing in the household, and 3)

'knowledgeable adult respondents', where any adult answering

the telephone gave information for the household. single

adult households were by definition self-respondents. In the

knOWledgeable adult case the self-respondents reported more

or about the same number of health events for themselves as

others, while in the group of random respondents, more health

events were reported for other members of the household than

for themselves (Hathiowetz and Groves, 1985). They also

found that self-reports placed the events at an earlier date

than proxies. This is compatible with great,;;r 'forward

telescoping' in proxy reports.
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Fisher (1962) found that respondent status (self or

proxy) was not a significant factor, but others have shown

that proxies who report for other family members are more

likely to underreport utilization, with poorer reporting for

more distant relationships (Cannell et a1., 1977). Andersen

et a1. (1979) found that proxy responses were more likely to

include adults whose self-assessed health was stated as

excellent and those who were said not to worry about their

health. Females, older and poorer persons were more likely

to be self-respondents.

In a study to compare self-reports and proxies,

Enterline and capt (1959) found that there was no significant

difference in the number of chronic conditions reported by

the proxies Cor the SUbjects themselves, nor in the proportion

visiting a physician or hospitalized in the past 12 months.

Andersen et a1. (1979) showed that, overall, self-respondents

were only slightly more accurate than proxy respondents,

while Kulley (1974) concluded that the small shifts observed

in results from proxy to self-response imply that "the use of

a family respondent is a reasonable alternative to self-

response" .

2. J .2 SOCIO-DEMOGRA.PHIC STATUS OF RESPONDENT

The better reporters of hospitalizations are those with

higher levels of education and/or income and lower ages; sex
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seems to show no difference (Cannell et al., 1977). certain

people are more likely than others to underreport information

for hospitalizations - persons in low-income families, older

persons, nonwhites, and persons with less education (Cannell

et a1., 1965; NCBS, 1965). From their comparison of five

studies Cannell et al. (1977) stated that "one cannot

generalize that respondents with more education are better at

overall reporting than those with less education". Persons

5S years of age or more were more likely to underreport

visits to physicians (Cannell at al., 1977). Cleary and

Jette (1984) found that younger persons tended to report too

many physician visits on average; the average age of those

giving accurate reports was 44.7 years, those underreporting

by six or more visits was 49.2 years, and those overreporting

by six or more visits was 38.4 years. Schach et al. (1972)

also showed that males, those less than 45 years of age and

those with lower socio-economic status tended to overreport.

Family income level is often a better predictor of

utilization than either age or education, since income

frequently reflects both these variables as W'ell as other

motivational components (Cannell et al., 1977).

Hospitalizations are bett-.er reported as family income

increases (Cannell et al., 1965) but the reporting of visits

to the physicians shows no such trend.
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Andersen et a1. (1979) found that people in older

families, the poor, non-whites and the rural farm population

were more likely to overreport hospitalizations later

rejected in the verification process. For physician visits,

overreporting was more common in the non-whites and the rural

farm population.

Fisher (1962) found the influence of family income to be

relatively marginal, but agreed with others that black

resI:ondents were less likely than others to report

hospitalizations.

2. J. 3 THE HEALTH OF THE INDIVIDUAL

Cleary and Jette (1984) hypothesized that those most

concerned about their health and those having the most

disability would overreport their use of physicians;

similarly, those who think themselves to be in poor health

are also more likely to overreport. Andersen et a1. (1979)

showed that those who do not worry about their health tend to

underreport. Zaremba et a1. (1985) found that the more

illnesses a person reports the greater the chance a

hospitalization will be reported; the fewer chronic

conditions reported the greater the underreporting of

hospital episodes ranging from 15\ for zero conditions, to 6\

if three or more chronic conditions are reported (Cannell et

a1., 1965).
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Manqa at al. (1987) points out that the unemployed and

retired are more likely to experience a hospitalization

during the year and they too are more likely to have poorer

health status; increasing the number of chronic conditions

also increases the likelihood of a hospitalization occurring.

2. J. 4 SUPPRESSION OF INFORMATION

Another reason for possible nan-recall of events is the

suppression of information because of the fear that revealing

it would reflect un favourably on the respondent. This

failure of communication could arise from a threat to

interviewee self-image, or because of their perceptions of

others' attitudes towards them (Fisher, 1962). Cannell et

al. (1977) postulated that males may underreport illness more

than females because by admitting to illness the male SUbject

may threaten his self-image, but this did not prove to be the

case, the reporting difference was minimal for both

hospitalizations and physician visits.

Loftus (1982) reported that embarrassing

hospitalizations (such as diseases of the genital organs)

were not reported 21% of the time in comparison to 10% for

non-embarrassing stays such as pneumonia. Information may

also be suppressed by the respondent because he or she is not

motivated to do the interview, because others are present to
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hear the responses or because of an underlying reticence to

cooperate with strangers (Sudman and Bradburn, 1974).

2.3.5 PERSONAL SIGNIFICANCE OF EVENT

For hospitalizations, memory may not be the only factor

involved in whether an event is reca) led. The personal

significance attributed to the event may affect the chance of

it being recalled; the subject may tend to exaggerate or

minimize thu need for medical care (Zaremba et a1., 1985).

If he sees himself as a healthy person he is more unlikely to

admit to hospitalization, whereas if he is a sick person with

an interest in health problems he is likely to give correct

information (Fisher, 1962). Cleary and .Jette (1984)

hypothesized that those who were members of prepaid

(universal) medical insurance plans would underreport

physician visits because those visits would not be paid for

individually. They showed that not being a member of a

prepaid plan, and therefore having to pay for each visit,

made the SUbject more prone to overreport. Universal health

insurance tends to produce a more casual attitude to

utilization in the popUlation than either private health

insurance or no insurance. This casual attitude likely

translates into inaccurate reporting as Cleary and .Jette

hypotheshed (1984).



2.4 ANALYSIS

Andersen et ai. (1979) calculated an acc1lracy score for

each variable under analysis. The formula they used was

Sod al Survey - Verification = Accuracy Score
Social Survey + Verification

A negative result indicated an underreport, whS,le a positive

result, an overreport. Accurate reporters were those whose

social survey report was within 25% of verification. Using

the accuracy score, he found that 88% reported hospital

admissions accurately during the survey year, and 82% of

those reporting admissions were able to report lengths of

stay accurately. The least accurate reporters of hospital

admissions and length of stay were the young and old, the

poor, non-whitlils, less educated, those who considered

themselves in poor health and who worried about their health,

and those who had 11 or more doys per admission. Those more

likely to overreport include the old, poor, non-whites, less

educated and those whose self-assessed health was poor. The

underreporters were also the poor, those with less education,

and tho young.

Those less accurate at reporting physician visits were

the poor, non-whites, less educated, those considering

themselves in poor health or worried about their health.

Because physician visits are not particularly salient events,

variables related to memory and salience - levels of use,



whether individuals ",orried about their health, "'hether they

perceived their health as good or poor - showed the most

differences in reporting accuracy for physician visits.

Hospitalizations, being more salient events, showed that

variables related to personal charactel"ll;tics (age, education

etc.) and motivation, appeared to be important in

mis-reporting (Andersen at al., 1979).

cleary and Jette (1984) used a regression model on the

reporting errors for physician visits which showed that

advancing age, increased utilization, and being a member of

a prepaid plan were related to underreporting, while belief

in regular physical checkups, a higher number of chronic

cllnditions and an increase in limiting illness in the past

year were associated with overreporting. When the regression

is performed on reported and actual utilization separately

the results were different; age and number of chronic health

problems were significantly associated with utilization for

reported but not for actual utilization while, sex and

membership of a prepaid plan were significantly associated

Ito'ith utilization for actual but not reported values. Cleary

and Jette also looked at the response/record differences in

two ways, by using the average reporting error, and by using

the average of the absolute difference between reported and

actual utilization (i. e., the difference irrespective oC its
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sign) . The second statistic emphasizes the size of the

differe:nce and not its direction.

2.5 LIMITATIONS

Inherent problems in validation data sources are that

they may not be complete records of an interviewee's medical

care utilization. In many countries such as the USA, study

participants may have more than one source of validation

data, such as various hospitals, family physician clinics,

insuring organizations and employers, which makes the job of

verifying usage very difficult. Errors may occur in matching

an individual's survey and record data and, if no attempt is

made to reconcile differences, such mismatches may indicate

response errors where none exist (Moser and Kalton, 1972).

Inaccuracies in the validation data are an unknown quantity

in the spectrum of response errors but, with computerization,

should be minimal.

Andersen et ai. (1979) found that some providers of

medical care refused to cooperate with tho survey and would

not give the validation data necessary for analysis. Many

studies asked for details on each utilization event including

the names of the insurance company claimed from and the

hospital or physician visited. This enabled overreporting to

be noticed, but underreports would not have been picked up
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unless they were noticed by chance while checking information

on other visits. Therefore, reports of non-use (false

negatives) are impossible to verify. This problem should not

be applicable here in Newfoundland since all visits to

physicians (in or outside the province) and hospitals are

kept centrally by the Medical Care Commission (MCC) (for

physicians) and the Department of Health (for

hospitalizations) .

Many of the studies in the literature involved

relatively small samples in the response/record discrepancy

part of the analysis - Coulter et a1. (1985), 198 people with

386 surgical operations between them; Zaremba at a1. (1985),

99 were suitably matched; Mechanic and Newton (1965), GOO

male freshman college students; Cleary and Jette (1984),

1,026 persons older than 18 years of age with 89% consenting

to have their records reviewed; cartwright (1963), 2,040

individuals; Means et a1. (1989), only 40 SUbjects. But

other studies had considerably larger sample sizes; for

example Andersen st al. (1979) surveyed J,765 families

inVolving 11.,619 persons in which 38.3% responded for

themselves and the others were proxy responses (children 16

and under did not respond for themselves, and they were 33.9%

of the sample). Approximately 10%: of the sample refused

permission to contact the providers. In the end, verifying

data were obtained for over 90% of the hospital admissions
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(1,558) and for two-thirds of the physician visits (7,736

visits) .

2.6 SUGGESTIONS FOR BETTER REPORTING

In many studies overreporting is not considered as

serious a problem as underreportinq. Researchers tend to be

more concerned about the information sUbjects fail to report

than the reporting of events which did not occur. Many

studies have proceeded from the patient record to the

interview and as such are unsuitable for evaluating

overreporting . Andersen et a1., in their study (1979),

interviewed the patients first and then attempted to verify

reported contacts with the health system. They admitted to

their survey being inadequate to evaluate underreportinq.

Kars-Marshall et a1. (1988) compared 11 health interview

surveys, and termed the comparison of interview data and that

from records as 'criterion validity'. They showed that data

on physical performance, acute and chronic diseases,

disability and impairment and on use of health facilities

showed significant agreement with medical records, physicians

statements and/or medical examination. On the other hand,

the percentage of agreement on the prevalence of chronic

diseases varied widely. For issues in which health planners

are interested (e.g. utilization) the health interview
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surveys were considered accurate predictors. They concluded

that questions on chronic diseases are generally non-valid

and that interview surveys are an unsuitable means for

measuring chronic diseases in terms of diagnosis. When

lookinq at reliability and recall periods, they state that

there is little information on the optimal recall period, but

the best data on the use of health services by children were

obtained by having the parents keep a calendar for four

weeks. Since this was an expensive method, the next best

solutions were a two week recall period. followed by one of

12 months.

Cohen et a1. (1983) examined the estimates for physician

visits based on two-week and twelve-month recall periods and

found that two-week estimates provided more accurate group

estimates, but longer recall periods were more suited if

stUdying individuals, especially since some events may be

rare phenomena. They claim that annual estimates, "may be

better for classification analysis, I.e .• comparing high

utilizers with low utilizers of services on a number of other

characteristics, but less suited for estimating the actual

number of events for individual analysis and modelling".

The investigator can help the interviewee to recall

events and to put them in their corract chronological

sequence. The accuracy of the SUbject's memory is likely to

be related to the length of the recall period (cartwright,
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1963). One aid to sequencing events is to include in the

questions a statement like • that is, since ......• and

stating the date.

cognitive psychology has, over the past few years,

interacted with survey research to provide many theories and

helpful suggestions to improve the recall of medical care

visits. Jobe and Mingay (1989) in their paper used a 'time

line' with 'landmark events' to assist SUbjects in dating

visits to a physician, dentist or others. In addition, a

psychological procedure called decomposition was used, where

multiple visits could be distinguished individually by

suitable probing questions. The two techniques utilized

together improved the recall of recurring events to 67% from

32% prior to the procedures being administered.

Means and Loftus (1991) surveyed 143 undergraduates to

obtain recall on medical visits and they included a follow-up

question asking what method they utilized to obtain the

response they gave, 1) recall of individual visits, 2)

estimation, or 3) a combination of both. They found that the

use of recall of individual events as the method used

declined as the number of visits reported increased. Where

only one visit was reported, 81% used individual recall

compared to 47% when the individual reported three or more

visits. This supports the theory that accuracy of medical
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care visits decreases as the number or visits increase since

more estimation is used for the higher number of visits.
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3 METHODS

3.1 OATA COLLECTION

3.1.1 SAMPLE

During seven months spanning 1985/6 the survey

"Lifestyle, Health Practices and utilization of Health

Services" was undertaken on a probabilistic sample of

households in the metropolitan area of st. John' 5,

Newfoundland, Canada. The sample was obtained using the

local telephone directory (1985 version), which \lias selected

as the most suitable and valid sampling frame available at

the time. Metropolitan St. John's was defined for the

purpose of this study as those residences having St. John's

telephone exchanges as listed at the front of the telephone

directory. The prefixes for communi ties outside the area of

interest were therefore known and telephone numbers with

those prefixes were discarded if sampled, together with any

obvious business or institutional numbers within the St.

John'S area (provincial government, hospitals, university,

old age homes, etc.). To obtain the household telephone

number, a FORTRAN program was written to produce random

numbers from which the page, column and line number in the

telephone directory was selected. Telephone coverage in

Newfoundland approaches loot of the population with three to

four percent of unlisted numbers. The telephone directory is

Updated annually. Once a household was selected, all



residents over the age of 20 were invited to participate in

the survey; no proxy responses were allowed. The sampling

was thus based on a random, single-staged cluster sample with

cluster units (households) of unequal size.

The sample size for the survey was estimated in two

ways, 1) by considering the marginal distributions for

selected variables (sex, age, number of health practices and

number of physician visits) to be similar to those found in

other surveys and pUblications, and allowing for a minirnul

cell size of five, hence obtaining a suggested sample size of

4,320, and 2) by considering the marginal distributions for

age (20-44, 45-64 and 65+ years) and sex as noted in the 1981

census data for St. John's, and allowing for analysis to

control by the six possible combinations of age and sex, a

sample size of 1,836 was reached. Therefore, on the basis of

the above calculations, and considering the cost in both time

and manpower, a final sample size of 3,000 was selected.

Using the statistics Canada figure of 2.3 adults per

household in st. John 15, 1,300 households were needed to

attain the required sample size. since it was expected that

half the entries in the directory would not be in our sample

frame, and assuming a response rate of 60%, the number of

lines selected was increased accordingly.

Contact was attempted at least seven times, over various

days of the week and different times of the day, with each
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household or individual before that household or individual

would be classified as 'no contact'. Refusals were sent a

letter explaining the purpose of the study requesting their

assistance and a follow-up telephone call was made.

The response rate was 85%, yielding a final sample of

3,300 individuals resident in 1,675 houses. Family houses

comprised 83.4\ of the total households with single adult

households (12.5%) and households of unrelated adults (4.1%)

making up the remainder. Table 3.1 shows that the age and

sox distributions of the final sample were similar to those

stated in the 1986 Census for metropolitan st. John's

(statistics Canada, 1987).

Table 3.1
Comparison between Metropolitan St. John's

(1986 Census) and final study sample,
sex and age distributions

1986 Census (') Sample (')

Sex
male 50.0 45.1
female 50.0 54.9

Age (grouped)
20 - 44 66.5 66.5
45 - .4 23.9 22.8
.5+ 9 •• 10.7

3.1.2 QUESTIONNAIRE

The questionnaire used in the survey included questions

on health practices (sleep, smoking, drinking, exercise,

weight and eating breakfast), preventive health, self-
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reported height and weight, disability and bed days, self

assessed health and emotional status, chronic conditions,

socio-demographic variables and medical care utilization

information (Questionnaire included in Appendix). Many

questions were obtained from the Canada Health Survey (19B1)

and the National Survey of Health Practices and Consequences

(Wilson and Elinson, 19B1) to enable comparisons to be made

with other similar research. The questionnaire was pretested

on a small sample from the telephone directory. The field

work used standard procedures and the questionnaires were

edited, coded and entered onto disk with 100% verification.

The VAX BBOO-VMS (version 4.4) at Memorial University of

Newfoundland was utilized for the data storage and analysis.

Data analysis utilized SPSs-x (version 3.0), Minitab and BMDP

programs. Ethical approval for the survey was given by the

Faculty of Medicine at Memorial University. Further

information on the sampling protocol and other aspects of the

survey is available in segovia et al. (1987) and Veitch

(1991) .

within the plans of the study the investigators had

included obtaining data relating to physician visits and

hospital visits for all sUbjects who gave verbal consent to

do so. Such permission was received from 2,994 (90.7\)

subjects.
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The question asked of the sUbjects in the interview to

obtain information pertaining to any hospital visits they had

made in the recall period was tlln the last year (from _

1984) have you been a patient in a hospital overnight?"

Those who responded "yes" were then asked "How many days did

you spend at the hospital?" (Questionnaire included in

Appendix) . The interviewers were instructed to insert the

month of the interview in the first question so that the

recall period would be a year; but in effect the period was

from the beginning of the month a year previous to the

interview, up to the day of the interview itself. Thus the

recall period ranged from 365 days (if interviewed on the 1st

of the month) to 396 days (if interviewed on the last day of

a 31 day month). To be able to divide the cases into

underreports, overreports and agreements, the number of days

elapsed bet....een the separation date and the interview were

calculated. The variance in the recall period unfortunately

introduces a questionable area in recall depending on whether

the SUbject took the question as meaning a 365 uay period or

not. Because of t.his, SOme hospitalizations in this

questionable period could be misclassified. There were 20

SUbjects with hospitalizations in this period bet....een the end

of the 12 month period and the end of the recall period. If

the 12 month period had been taken as the recall period, two

underreporters would have been classified as in agreement and
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18 subjects in agreement would otherwise have been

overreporters.

The variable from the interview used to compare the

physician visits to the Medical Care Commission (MCCl records

was obtained in response to the question "In the last year,

that is from __ of 1984, did you have a consultation with

a doctor?" For those Who responded positively, the question

was then asked "HoW many visits did you have in the last

year?" As in the hospitalization questions, the interviewers

inserted the relevant month in the first question.

Three socio-demographic variables were used to compare

the various groups of under- and overreporters. They were

sex, age and education. Age was calculated as the interview

date minus the date of birth rounded to one decimal place for

this analysis. The education questions obtained information

on the last grade completed in school as well as any further

education undertaken, either trades school or university, and

in the case of university the awarding of a degree or not.

The questions did not allow the distinction between those

currently attending college and those who had completed

college, therefore if trades college was marked off it was

counted as one extra year of education after secondary

school. For university attendance, the awarding of a degree

was noted so these sUbjects could be assumed to have

equivalent to 15 years of education, and for those with no
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degree currently, the number of years was taken to be

thirteen. Thus if only grade school was attended the number

of years equals the grade attained (maximum of 11 years in

Newfoundland at the time of the survey), for attending trades

school or completed diploma courses the education period was

taken to be 12 years, for attending university with no degree

13 years of education were assumed, and for a university

degree the years were taken as 15. This scaling does not

allow for more than one degree or for trades school plus

university, but it does give an appro:dmAte estimate of the

level of education. See Table 11.1 in the Appendix for

frequencies of these socia-demographic variables.

Income level is often used as a socia-demographic

variable when investigating medical care utilization, but the

question pertaining to income in the survey only gives three

broad groupings and was considered not to be a fine enough

scale to show any differences. Also, income is not such an

important factor when medical care is universal and free to

all residents as it is in Newfoundland. The cost of drugs

resulting from medical care is not covered by the Province

but there are insurance schemes available through many

employers which allow coverage for employees and their

families.

We have shown previously (Segovia et a1., 1989) that

there may be three distinct dimensions to health status:
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objective (or physical), sUbjective and emotional. The

objective dimension includes 1) the number of chronic

conditions, 2) the presence of a disability and 3) the

sUbjects' worry over their health in the past year; the

sUbjective dimension covers 1) satisfaction with physical

condition, 2) self-assessed energy level relative to others

of their age and 3) self-assessed health status; and the

emotional dimension is taken as 1) overall self-assessed

happiness lovel and 2) emotional status as assessed by the

Bradburn sea Ie. Self-assessed health status is also

associated with the objective dimension to a slightly lesser

extent than found in the sUbjective. Overall, self-assessed

health status, alone, is the most useful and informative

health status variable (Segovia et al., 1991). For this

current analysis only selected health status variables 'Jere

used.

To see whether the SUbject's health status had any

effect on the accuracy of response, the variables of self

assessed health status (SAHS: excellent, good, fair, poor),

number of chronic conditions (CHRCOND: 0, 1, 2, etc.),

satisfaction with physical condition (PHYSCOND: very

satisfied, satisfied, not too satisfied, not at all

satisfied) and emotional status (EMOT: excellent, good, fair,

poor) were looked at for the various groups. For all these

health status variables it should be noted that the lower the
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value the 'better' the response Le. the better the 5elf

assessed health status, the satisfaction with their physical

condition, and their emotional status, and the fewer chronic

conditions the sUbject reported. Table A2 in the Appendix

shows frequencies for these variables.

3.1.3 HOSPITALIZATION RECORDS

In the Province of Newfoundland and Labrador, all

hospitalizations of registered insured subjects, whether

treated within or outside the Province, are compiled by the

Prov i nce into provincial da'Cabase of

admissions/separations. Information sources are from, for

example, HI~RI (Hospital Medical Records Institute) forms and

other sources. This information is completed and returned to

the Province for all SUbjects who are currently registered

with MCC. The data are made available to researchers under

a strict access protocol Which, for our study, included proof

of consent from the individuals and approval for the project

from the Department of Health.

Within two to three years of the initial survey,

hospital records were accessed for the fiscal years (April 1

to March 31) 1981/2 up to 1986/7 for the 2,994 (90.71) who

gave us permission. For selected variables, the information

from the 9 years of hospitalization data was al'lalgamated into

41



one file and sorted by ID number and admission date. This

file contained data on the variables shown in Figure J. L

ID Number - unique for the survey sUbject for
all utilization components

MCP Number - unique provincial medical care
plan number for survey subject

Hospital Number - Code used to identify hospital

Chart Number Hospital chart number

Admit Number - Hospital admitting number

Admit Date - Date of admission

Sex - Male/female

Age - Age in years

Birth Date - Birth date

separation Type - Discharged from hospital
alive/dead

Length of Stay - Number of days hospitalized

Diagnoses: - Diagnoses coded according to
primary ICD-9-CM
Secondary
Other

Community - Standard Statistics Canada
geographical community codes
for the sUbject's residence

Figure 3.~ Variables obtained from official records for
hospitalizations
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From this file the separation date was computed by

adding length of stay to the admission date. and reported

diagnoses were grouped into tbe 18 major rubrics of the ICD

9-CM classification (WHO, 1988).

841981 82 83

Intervie....

85 I 86
V

recall period
<--->

l\.greement - not
A Lt L-n_ N_ 7~S~ii~~;~ed in 1981-5

Agreement - hospitalized
8LI e-n_N_ in 1981-4 (n = 915)

Agreement - hospitalized
cLI L-y_,_ t~ ~e~:~~ period

Overreport - but sUbject
0LI L-n_,_ 7~s~i~~~ized in 1981-4

Overreport - subject not
ELI L-n_,_ 7~s~i~~~ized in 1981-4

Underreport -
FLI L-y_N_ hospitalized in recall

period (n = 23)

Key
Interview response = '{ or N
Offic"'al record = y or n

Figure 3.2 categorization of sUbjects into groups dependent
on reported and recorded visits to hospital



comparing the existence or not of a hospitalization in

the official records with the variable in the questionnaire

reporting previous hospitalizations, it was possible to

create six categories as shown in Figure 3.2. Combining the

first and second group of Figure 3.2 into one group (I\+B),

and the fourth and fifth into another group (O+E) I the

variable REPHOSP was developed which divided the 2,994

subjects into four groups as shown in Figure 3.3. Cells 1

(C) and 4 (A+B) together represent the 'agreement' group

while cell 2 (O+E) is the 'overreport' group and cell 3 (F)

the 'underreport' group.

Hospitalization record

visit
Interview
report

no visit

visit no visit

1 2
(e) (O+E)

J ,
IF) (A+6)

Figure 3.3 categorization of the variable REPIiOSP
(letters correspond to those in Figure 3.2)

Taking the hospitalization record as being correct

overall rate for underreporting can be calculated from 

100 - number in agreement on having been hospitalized x 100
Dumber hospitalized according to official records
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and the rate for overreporting from -

100 - number in agreement on havjng been hospitalized x 100
number hospital bed according to interview

Another measure of agreement available is Kappa (Harlow

and Linet, 1999). It is usually taken that a value of less

than 0.20 implies slight agreement, 0.21 to 0.40 fair

agreement, 0.41 to 0.60 moderate agreement, 0.61 to 0.80

substantial agreement, and between 0.80 and 1. 00 implies

almost perfect agreement (Landis and Koch, 1977).

As Figure 3.2 shows, the agreements in cell 4 (no

visit/no visit) in Figure 3.3 can be further divided into

those who had nO hospitalization in the period 1981 to the

beginning of the recall period (therefore no hospitalization

in their recent memory that could be SUbject to incorrect

recall - A in Figure 3.2) and those who were hospitalized in

that period Who could have made errors in recall but did not

(B in Figure 3.2). The latter are the 'true' agreement group

together with those who were hospitalized and who also

reported a visit (visit/visit Le. C in Figure 3.2).

Table 1'.3 in the Appendix supplies information on the 15

overreports who were not hospitalized in the period 1981 to

the beginning of the recall period. It should be noted that

if any SUbject only moved to the Province and hence obtained

an MCP number in the year previous to the interview, any

hospitalization they may have had would not be recorded in
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the files. Considering this possibility, the place of birth

of the 1.5 was checked and all were found to have been born in

Newfoundland and therefore unlikely to have hospitalizations

missed because of not having an MCP number. It is possible

that they could have been non-residents of the Province, and

therefore not claiming on MCP for tt-e recall period, but we

have no way of checking on this possibility. Of these 15

unconfirmed hospital stays, 11 were for one day only and

could well have been emergency visits mistakenly reported by

the subject to the interviewer. It should be noted that

overnight stays in the emergency department are not

classified as hospital admissions and therefore there are no

HMRI forms completed for these stays.

A summary file containing the sUbject 10 together with

the variable REPHOSP was developed and then matched back to

the original complete hospitalization file so that all

hospitalized sUbjects could be selected on their value in

REPHOSP.

Where a long hospitalization period (of more than 14

days) spanned the day at the start of the recall period, only

the portion within the recall period was included to obtain

the total number of days hospitalized in the recall period.

Hospitalizations of less than 14 days were included in their

entirety.
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The most recent visit prior to the recall period was

used in the analyses for the overreporters. For the

underreporters and those in agreement, the visit(s)

officially recorded during the recall period were used for

the analyses. In both cases where more than one visit was

made the lengths of stay were summed. The number of months

that the most recent visit preceded the interview was

calculated and used to assist in determining if forward

telescoping was a possible reason for any overreportinq, or

lapse of memory over time for the underreporters.

Rather than simply looking at groups of overreporters,

underreporters and those in agreement, a different

classification was made with respect to accuracy or non

accuracy. It \JIIas decided to create the variable ACCHOSP

where the •accurate I group would be those in the agreement

group who were either not hospitalized in the recall period

or were correct in the number of hospitalization days

reported within one day, together with those who overreported

their stay by only one day where that stay was in the 13th or

14th month prior to the interview. The 'less accurate' group

would consist of all in agreement within two to five days,

together with those overreporters in the 13th or 14th month

who were in error by two to five days. The 'not very

accurate' group would then comprise those SUbjects in the

agreement group who were at discrepancy by more than five
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days, the overreporters in the 13th or 14th month at

discrepancy by more than five days, and the 'not accurate'

group all overreporters who were hospitalized 15 or more

months before the interview and all underreporters. These

categories are shown in Table 3.2.

Table 3.2
Hospitalizations - classification of sUbjects into

categories of accuracy (ACCHOSP)

Not in In Over- Under-
hospital hospital reporters reporters

in in recall
recall period
period

Accurate all diff of diff of 1:1
±1 day day and visit

in lJj14th
month

Less diff of diff of 2-5
accurate 2-5 days days and

visit in
lJ/14th month

Not very diff of diff of "accurate ~6 days days and
visit in

lJ{14th month

Not visit in 15+ ali
accurate month

The allowance of one day in the criteria for ACCHOSP was

partially to offset the differences in the ways lengths of

stay were recorded in the survey and official records;

sUbjects were most likely to consider 'days away from home'

in recalling the number of days in the hospital, whereas the
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official records counted 'nights in hospital' as the length

of stay, since the day of discharge was not counted in the

tally.

It was possible that sUbjects may not have recalled

hospitalizations for pregnancy when stays in hospital were

the sUbject of recall as they were not caused by an illness

or trauma and therefore not in the foreground of the mind

while the questions were being asked. Because of this

possibility, pregnancy related hospitalizations were excluded

from some analyses to see if accuracy of reporting improved

with this exclusion.

3.1.4 PHYSICIAN RECORDS

The Medical Care Commission (MCC) in the Province

obtains a record for each in- or out-patient visit by a

patient to a physician. The records are purely for

accounting and repayment purposes, but are available to

researchers providing the individual's consent has been

obtained and the Commission approves the project. For our

survey only those ambUlatory visits occurring in either the

physician's office, the out-patient clinic, the emergency

department or the patient's home were counted. Visits where

there are third party payers 1. e. insurance companies, or

visits for medical examinations for empl,'j~:"ment are not

covered by MCP and would therefore not have been included in
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the count obtained. Workers compensation claims, on the

other hand, have been covered by MCP since the early 1980's

and were therefore included in the figure obtained; these

visits account for a significant proportion of the total

visits made to physician offices (personal communication).

The total number of visits to physicians for each study

participant for each calendar year was obtained for the years

1985 to 1990. The only information obtained from the Medical

Care Commission was the total number ot visits in each

calendar year for each SUbject. No dates were obtained for

the visits, so a direct comparison of the number of reported

visits to physicians 'With the actual number in the recall

period prior to the interview could not be undertaken. To

attempt to work around this deficiency, the number of visits

over the six years that survey data were collected for, was

checked for consistency within each SUbject; over 75t were

consistent within three visits for any year when comparing

against their mean number. Since most SUbjects had a fairly

consistent number of visits from year to year, it was assumed

that the number of visits in any 12-month period would be

comparable to that in a calendar year; tilerefore for this

research, the comparison for validity was done between the

number of visits reported and the number in the calendnr year

1985 according to the MCC files. The data were edited before

this comparison was performed to exclude the recorded zero
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visits for years when sUbjects were known to have been

deceased.

It was thought that since the official records gave the

number of visits for the calendar year 1985, the interviews

conducted in the months July to October might show more

differences than those conducted in November to January

(recall period closer to the actual calendar year), but this

was not uvident. Since no clear reasons were evident for

excluding any SUbjects on the ba!'lis of month of interview,

all sUbjects were included in the analyses,

As with the hospitalization data, the SUbjects could be

divided into 4 groups (REPMCP) depending on whether any

visits were reported during the interview and how many visits

were recorded on the official records. In addition to

calculating a Kappa value, an overall rate for underreporting

was calculated from -

100 - number in agreement on having visited a physiillll x 100
number with visits according to official records

and for overreporting from -

100 - number in agreement on hJ.ving visited a physician x 100
number with visits according to interview

Accuracy of repor'.::ing physician visits was categorized

into three groups where the 'accurate' group allowed for an

error of one visit more or less than the number reported, the

lless accurate' group, a difference of two to four visits
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from that reported, and the 'not accurate' group a difference

of five or more visits than that reported. Th.is variable was

identified as ACCMCP.

Wh.ereas with h.ospitalizations it was possible to exclude

those visits th.at were for pregnancy or its related

conditions, this was not possible for physician visits as the

reason for consultation was not available in our dataset. If

those females with pregnancy h.ospitalizations in the recall

period were to be excluded as subjects in the analysis for

physician visits, this would have excluded some of the

pregnancy visits, but would also exclude other non-pregnancy

related visits, and would, on the other hand, not exclude

those individuals who attended physicians for pre- or post

natal visits but were not hospitalized for pregnancy in the

recall periOd. For the above reasons, no analyse!': excluding

pregnant subjects were attempted for physician visits.

3.2 ANALYSIS PLAN

Following descriptive analysis and considering the

associations and correlations between the discrete

independent variables ACCHOSP and ACCMCP and the socio

demographic and health status variabies, logistic regression

was undertaken on all four dependent variables. The logistic

regression (LR) program of BMOP (BMOP, 1988) was used with



selected socia-demographic and health status variables.

Resulting regression models were inspected for their goodness

of fit by considering the Hosmer-Lemeshow and C.C. Brown chi

square statistics. High p-values for the Hosmer-Lemeshow

statistic imply that the predicted values fit the data well,

while a high C.C. Brown value signifies that the logistic

form is adequate for the data (BMDP, 1988). Where either

chi-square p value was less th"";T'l 0 .10 the model 'Jas taken as

being inadequate for the variables uncler investigation.

The dependent variables REPHOSP and REPMCP were utilized

as dichotomies, comparing 1) those who reported correctly

against those who reported incorrectly (underreporters and

overreporters) ami also comparing 2) under- with

overreporters and 3) and 4) both under- and overrepol'ters

singly with the agreement group. When a model had been

selected the program was run again including only those

variables selected in the prior run.

ACCHOSP (four categories) was utilized in two 'Jays, one

dichotomy placing those who were 'accurate' or 'less

accurate' against those who were 'not very accurata' or 'not

accurate', and the other being much more stringent on the

accuracy of the report, placing thr;se. who were 'accurate'

against all others. Because of the large number of SUbjects

who were not hospitalized in any year the logistic regression

on ACCHOSP 'Jas repeated excluding the SUbjects who were not
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hospitalized in the recall period, since these sUbjects had

no hospitalization to remember correctly and therefore could

add nothing to the discriminators for accuracy.

ACCMCP (three categories) was used to compare the

accurate group with those who were not accurate. Since there

were very few sUbjects who did not see a physician at least

in any year (as opposed to the for

hospitalizations) no sUbjects were excluded for any analysis

of the MCP data.

Finally, the associations found between the pairs of

variables REPHOSP - REPMCP and ACCHOSP - ACCMCP were

investigated using Chi-square and Gamma respectively as the

of association. ACCHOSP and ACCMCP are ordered

discrete variables and hence Gamma was a more appropriate

measure of association than Chi-square.
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4 RESULTS

4.1 HOSPITALIZATIONS

4 • 1. 1 RECALL ERRORS: UrtDER- AND OVERREPORTS

Table 4.1 shows the distribution ot subjects across the

various categories of agreament as shown by the variable

REPHOSP. As mentioned in the Methods (section 3.1.2). an

overall value for under- and overreporting can be calculated

and this is shown in Table 4.2 (for all sUbjects:

underreporting _ 100 - (294/317) x 100 '"' 7.3; and over-

reporting'" 100 - (294/351) x 100 ,. 16.2).

Table 4.1
Hospitalizations - comparison of interview report and

official record for the recall period prior to the
lnterv iew (REPHOSP)

Interview report Hospitalization Number
record

~
N" hasp! talization No hospitalization 2620 87.5

Hospitalization Hospitalization 294 9.8

~
Haspi talhation No hospitalization 57 1.9

Underreport
No hospitalization Hospitalization 23 0.8

Total 2994 100.0

Table 4.2 shows the overall rates of 7.3\ underreporting

and 16.210 overreporting when taking the hospitalization

records as being correct. Females showed a lower rate for



both under- and overreporting than males, and hence the Kappa

value indicates a higher rate of agreement. For males and

females combined the Kappa value is 0.87 - almost perfect

agreement (Landis and Koch, 1977).

Table 4.2
Hospitalizations - overall rates of under- and

overreporting together with the
Kappa value, by sex

underreporting (%)
overreporting (%)

Kappa value

Male

12.1
19.7

0.82

Female

, .8
14.5

0.89

All

7.7
16.2

0.87

The S<lme length of stay was reported by the sUbjects and

recorded in the verification d~ta for 27.6\ of hospitalized

sUbjects; 29.6% reported a shorter length of stay than that

recorded and 42.Bt reported a longer one. Of those who

overreported the length of stay, 61.lt erred by 1-2 days,

20.6% by 3-5 days and 18. J% by six or more days. The

equivalent figures for the under reporters were, 66.7t erred

by 1-2 days, l1.5t by 3-5 days and 21.8t by six or more days.

The frequencies for the number of days reported by the

SUbjects for hospitalizations showed peaks at seven days, 14

and other multiples of seven; the SUbjects seemed to often

round the stays to the nearest week.

Comparing the percentage who underreported (i. e.

reported no hospitalizations) for various numbers of hospital
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stays, 7.7% of those with one stay underreported, 4.7% with

two stays and 5.9% of those with three or more visits. There

was a trend for higher underreporting for sUbjects with

shorter lengths of stay (1-2 days - 7.9%; 8-14 days - 5.0\>

but it increased for those who stayed 15 or more days to

8.1%. Those in agreement showed the opposite trend to the

underreporters, 71.1% in agreement for those with 1-2 days,

rising to 87.5% for those with 8-14 days but declining to

81.1% for 15 or more days.

For hospitalizations officially recorded one to three

months before the interview 2.5% of sUbjects underreported,

this percentage increased to 3.9% in months 4-6, 5.6% in

months 7-9 and 15.2% for months ten or more.

The first line of 'agreement' in Table 4.1 can be

further subdivided into those who were never hospitalized

1981-4 (n=l,705) and those who were hospitalized 1981-4

(n=915) (see Figure 3.2 for clarification). As mentioned in

the Methods, this latter group could be considered as the

'true' group of not hospitalized agreements as they correctly

remembered that their hospitalization was prior to the recall

period. This group of 915 can be compared to the 57

overreporters who incorrectly remembered the placement of

their hospitalization. For the group in agreement for having

being hospitalized in the recall period, the difference in
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the number of days spent in hospital ranges from an

underestimate of 90 days to an overestimate of 64 days.

First, looking at the underreporters, it was found that

the 23 sUbjects had a total of 73 hospitalizations between

April 1981 and the interview date. considering only those

episodes in the recall period prior to the interview, there

were 27 forgotten apisodes for the same 23 sUbjects. One

subject had three visits while two had two visits each.

As underreporting can be due to sensitivity of diagnosis

or treatment (Loftus, 1982), the primary diagnosis for each

visit was listed. Sensitive diagnoses found included two

cases of alcohol dependency syndrome, onc sUbject with a

vasoplasty and two sUbjects with genitourinary diagnoses. On

the other hand, it was surprising that some hospitalizations

were forgotten, for example heart failure (in one case), and

the birth of a child (in two subjects). As stated

previously, hospitalizations for delivery could have been

omitted at recall because the sUbjects were focusing on

illness and trauma. Some underrepcrts were of fairly long

duration (minimum one day and maximum 28 days). The two

longest stays were both for alcohol dependency syndrome,

possibly intentionally omitted. The difference in days

between the recorded hospitalization and the interview date

was calculated.

underreports .

Table 11.4 in the Appendix lists the
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For the 57 overreports, the hospital data file was

inspected to find any hospitalizations between April 1981 and

the interview date. A total of 78 hospitalizations were

found for 42 subjects. The difference in days between the

most recent hospitalization and the interview ranged from 379

to 1,471 days. Detailed information on these 42 cases is

shown tn Table AS in the Appendix. SUbtracting 42 from the

57 overreporters left 15 sUbjects who said they were

hospitalized in the previous year; but according to the

hospital files, had never been hospitalized since 1961 (a

four to five year period).

Table AS in the Appendix includes the number of days

reported by the individual together with the number of days

recorded in the hospitalization file. It is interesting to

note the proximity for most SUbjects. These SUbjects seem to

have remembered the hospitalization accurately but misplaced

it in time.

Many of the diagnoses in these overreporters eQuId be

classified as recurrent and/or chronic diagnoses (Means and

Loftus, 1991) i it would be expected that these events may be

more prone to forward telescoping and less complete recall

than 'one-time' non-recurring and/or acute events. For

example, within those who were hospitalized in the 13th or

14th mont}'! prior to the interview, six cases could be

described <'; chronic by the NHIS criteria (Brewer at a1.,
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1989, Means and Loftus, 1991) (subjects 244101, 818203,

1019101, 219101, 872601, 1245102). Pregnancy related

diagnoses account for two of the remaining three (4101,

1510101); these could be linked mentally to the presence of

the young baby in the household and therefore prone to

forward telescoping.

4.1.2 SOCIO-DEMOGRAPHIC VARIABLES

Table 4.3
Hospitalizations - underrcports,

socia-demographic variables

All under
reporters

Excluding
alcoholism

and
v<:lsoplasty

Excluding
all

sensitive
diagnoses

SEX
male (') 56.5 50.0 50.0
female (') 43.5 50.0 50.0

AGE (years)

• 54.4 55.7 54.3
SD 19.9 20.8 21.5
SE 4.1 4.7 5.1

EDUCATION (years)

• 9.5 9.4 9.7
SD J.4 J.4 J.4
SE 0.7 0.' 0.'

(n) (23) (20) (18)

Table 4.3 looks descriptively at the 3 variables SEX,

AGE and EDUCATION for the underreporters. considering all

those who underreported, there were slightly more males than
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females; the mean age was 54.4 years while the mean education

....as 9.5 years (range three to 15 years).

When looking at those who overreported hospitalizations,

Table 4.4 shows that there were very few differences between

those ....ho were hospitalized sometime in the past and those

who ....ere never in the hospital since April 1981. There were

slightly more females in the group who were actually

hospi talized in the previous four years compared to those

never hospitalized in those four years, but the difference

was not significant (p>O.10). EDUCATION and AGE were very

similar ....ith no significant differences (p>0.10).

Table 4.4
Hospitalizations - overreports,

socio-demographic variables

All over
reporters

Those in
hospital

since 1981

Those never
in hospital
since 1981

SEX
male (') 40.4 38.1 46.7
female (') 59.6 61. 9 53.3

AGE (years)

• 41.8 42.2 40.6
SD 18.5 19.8 14.8
SE 2.5 3.1 3.8

EDUCATION (years)

• 10.2 10.0 10.9
SD 2.8 2.7 2.'
SE 0.' 0.' 0.8

(n) (57) (42) (15)

For the 42 subjects who were hospitalized in the period

of more than one year prior to the interview, the number of
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months elapsed since the separation from hospital to the

interview date was calculated (maximum 49 months). SUbjects

were then divided into those who were hospitalized in the two

months before the beginning of the recall period and those at

more discrepancy.

'l'able 4.5
Hospitalizations - overreports where sUbjects were

hospitalized prior to recall period before interview,
socia-demographic variables

All 'l'hose in Those in
over- 13th or 15th or

reporters 14th month greater
month

SEX
male (') 38.1 22.2 42.4
female (') 61.9 77.8 57.6

AGE (years)

• 42.2 47.5 40.B
SO 19.8 22.3 19.2
SE J.1 7.' J.J

EDUCATION (years)

• 10.0 10.4 10.2
SO 2.7 2. J 2.7
SE 0.' 0.5 0.5

(n) (42) (9) (33)

Table 4.5 shows statistics for all the overreporters

together and the group categorized by length of time elapsed.

The mean age was found to be 42.2 years. The youngest mean

age was found in the subgroup who were inpatients in the

period of more than 15 months before the interview. The

EDUCATION was comparable for the various subgroups. There
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were more females than males to be found in all groups of

overreporters. It should be noted that there were only nine

sUbjects in one of the comparison groups so any conclusions

made from thi.<~ table should be viewed with caution.

Comparing the overreporters to the underreporters (left

hand columns in Tables 4.3 and 4.4) there were significant

differences found in AGE for the two groups between all the

underreporters and all the overreporters. The overreporters

were younger than the underreporters (t(38) - 2.61, p<O.05).

There was no difference found for either SEX or EDUCATION

level (p>O.10).

As stated earlier, the subjects who agreed on

hospitalization in the recall period could be divided into

two groups. Table 4.6 shows the socia-demographic variables

for each of the two groups and for them combined. It can be

seen that there were significant differences in the SEX

distribution, mean AGE and EDUCATION level for the two groups

(SEX: x2(l) = 133.67, p<O.0001; AGE: t(1693) = 3.93, p<O.OOl;

EDUCATION: t(1845) = 2.97, p<O.01). The differences between

those hospitalized and those not hospitalized are plausible

and as expected since 1) more females than males are

hospitalized in any year, 2) the hospitalized are older

(older SUbjects are more likely to be hospitalized than

younger subjects) and 3) those hospitalized have lower levels

of education.
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Table 4.6
Hospitalizations - agreements on no hospitalization

in recall period. socio-demographic variables

Not in Not in In hospital
hospital in hospital during 1981
tho recall 1981 to to recall

period recall period
period

SEX
male (') 46.5 54.8 31.1
female (\) 53.5 45.2 68.9

AGE (years)

• 40.5 39.6 42.1
SD 15.3 14 .6 16.4
SE 0.3 0.' 0.'

(n) (2620) (1705) (915)

EDUCATION (years)

• 11.4 11.5 11. 2
SD 2.' 2.' 2.'
SE 0.05 0.1 0.1

(n) (2611) (1102) (909)

Table 4.7 shows the descriptive statistics for the

survey population who were not hospitalized and also stated

they were not in hospital and for those subjects where there

agreement between the reported and recorded

hospitalization events (for those who were hospitalized).

Ther'~ was a higher percentage of female:- in the hospitalized

group than in the non-hospitalized group. (This was not

unexpected since a higher proportion of females are

hospitalized due to pregnancy related episodes). Significant

differences were found between the t'olO groups for AGE, SEX

and EDUCATION (ACE: t(346) .. 2.23, p<O.05; SEX: X2 (1) •
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22.50, p<O.OOOl; EDUCATION: t(J50) .. 3.17, p<0.01). The

hospitalized were older, had less education and were

likely to be female.

Table 4.7
Hospitalizations - agreements - hospitalized versus
the non-hospitalized, socio-demographic variables

Agreement on no Agreement on
hospitalization hospitalization

SEX
male (') 46.5 32.0
femall.":! (') 53.5 68.0

AGE (years)

• 40.5 42.8
SO 15.3 17.4
SE 0.3 1.0

(n) (2620) (294)

EDUCATION (years)

• 11.4 10.9
SO 2.5 2.7
SE 0.05 0.2

(n) (2Gll) (294)

Table 4.8 compares the two 'real' groups of agreements,

i. e. those who remembered correctly that they wer'~ in

hospital and those who remembered correctly that their

hospital visit was before the recall period. There was no

difference in either the SEX or the AGE distributions but the

EDUCATION was slightly different with those agreeing on a

hospitallzation in the recall period having slightly fewer

years of education (t(463) "" 1.83, p<O.lO).
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Table 4.8
Hospitalizations - agreements - hospitalized
versus the non-hospitalized (but in hospital

between 1981 and the recall period) ,
socia-demographic variables

Agreement on no
hospitalization
in recall period

Agreement on
hospitalization in

recall period

SEX
male C'> 31.1 32.0
female (t) 68.9 68.0

AGE (years)

• 42.1 42.8
SO 16.4 17.4
SE 0.5 1.0

en> (915) (294)

EDUCATION (years)

• 11.2 10.9
SO 2.5 2.7
SE 0.1 0.2

en> (909) (294)

Within the agreement group, the accuracy of reporting

length ot stay (accurate or not according to the variable

ACCHOSP) could be looked at. Table 4.9 shows that when

comparing those who were accurate about the number of days

reported (differ!!nce of 0 or ±1) to those who showed more

discrepancy, there was a highly significant difference in

both AGE and EDUCATION level (AGE: t(194) = 5.29, p<O.OOOI;

EDUCATION: t(180) = 5.15, p<O.OOOl). SEX was almost

significant (X2 P,) = 3.76, p<O.10). The more accurate group

was younger, had attained a higher education level and was

more likely to be f(!male.
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Table 4.9
Hospitalizations - agreements - accuracy of reporting

length of stay, socia-demographic variables

All Difference Difference
agreements of 1 day or of more

less than 1 day

SEX
male (') 32.0 27.B 3B.6
female (') 6B.0 72.2 61.4

AGE (years)

• 42.B 38.5 49.6
SD 17.4 14.6 19.2
SE 1.0 1.1 1.8

(n) (294) (lS0) (114)

EDUCATION (years)

• 10.9 11.6 9.8
SO '.7 '.1 3.1
SE 0.' 0.2 0.3

(n) (294) (ISO) (114)

comparing the underreporters with the agreements (left

hand columns in Table 4.3 and Table 4.9), the underreporters

were older (t(25) = 2.71, p<O.05), more likely to be male

(;(2(1) "" 5.75, p<O.05) and had marginally less years of

education (t(25) = 1.B7, p<0.10) than those who were in

agreement. There were no significant differences between the

overreporters and those in agreement.

4.1.3 HEALTH STATUS VARIABLES

Health status variables showed very little difference

for the various groupings of under- and overreporters (Tables
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A6, 1.7 and AS included in Appendix for reference). Tables

4.10 and 4.11, on the other hand, do show differences.

Table 4.10
Hospitalizations - agreements - hospitalized

versus the non-hospitalized,
health status variables

Agreement on no Agreement on
hospi talization hospitalization

SAHS

• 1.9 2.1
SO 0.7 0.8
SE 0.01 0.04

(n) (2620) (294)

CHRCOND

• 1.0 1.5
SO 1.2 1.5
SE 0.02 0.09

(n) (2620) (294)

PHYSCOND

• 2.0 2.1
SO 0.' 0.7
SE 0.01 0.04

(n) (2619) (294)

EMOT

• 1.. 1.8
SO 0.7 0.8
SE 0.01 0.05

(n) (2612) (294)

SAHS: self-assessed health status
CHRCONO: number of chronic conditions
PHYSCOND; satisfaction with physical condition
EMOT: emotional status

Significant differences were found (Table 4.10) for all

three variables when compat·ing the 2,620 not hospitalized to
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the 294 who were hospitalized (SAHS: t(349) ... 4.31,

p<O.OOOl; CHRCOND: t:(334) = 6.22, p<O.OOOl; PHYSCOND: t(346)

= 2.24, p<O.05; EMOT: t(341) = 4.07, p<O.OOl). Self-assessed

health status (SAHS) was better in the non-hospitalized, they

had fewer chronic conditions, they were more satisfied with

their physical condition and had a better emotional score

than the hospitalized.

Table 4.11
Hospitalizations - agreements - accuracy of reporting

length of stay, health status variables

All Difference
agreements of 1 day or

less

Difference
of more

than 1 day

SAHS

• 2.1 1.' 2.3
SO 0.8 0.7 0.8
SE 0.04 0.1 0.1

CHRCOND

• 1.5 1.3 2.0
SO 1.5 1.4 I.,
SE 0.1 0.1 0.1

PHYSCOND

• 2.1 2.1 2.1
SO 0.7 0.' 0.8
SE 0.04 0.05 0.1

EMOT

• 1.8 1.7 2.0
SO 0.8 0.7 D.'
SE 0.05 0.1 0.1

Cn) (294) (lSO) (114)

SAHS: self-assessed hea.l.th status
CHRCOND: number of chronic conditions
PHYSCOND: satisfaction with physical condition
[MOT: emotional status
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For Table 4.11, significant differences were found for

SAHS (t(230) '" 4.45, p<O.OOOl), CHRCOND (t(214) '" '1.03,

p<O.OOl) and EMOT (t(195) .. 2.58, p<0.05) but not for

PHYSCONO. Those who were accurate to within one day had

better self-assessed health status, had fewer chronic

conditions and had a better emotional score than those who

were less accurate.

Table 4.12 compares the health status variables for the

agreement group who were not in hospital during the recall

period divided into those who were hospitalized during 1981-4

and those who were not.

As would be expected, those who were ir~ hospital in the

three years prior to the recall period had worse SAltS

(t(1761) = 4.59, p<O.OOOl), more chronic conditions (t(1547)

= 7. uS, p<O. 0001), and were less satisf ied with their

physical condition (t(1796) = 2.0S, p<O.05) than those who

were hospitalized during that r-eriodi there was no difference

in their emotional score.
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Table 4.12
Hospitalizations - agreements on no hospitalization

in recall period, health status variables

Not in Not in In hospital
hospital in hospital 1981 during 1981
the recall to recall to recall

period period period

SAHS

• 1.' I., 2.0
SO 0.7 O. "] 0.7
SE 0.01 0.02 0.02

(n) (2620) (1705) (915)

CHRCOND

• 1.0 0.8 1..2
SO 1.2 1.1 1.3
SE 0.02 0.03 0.04

(n) (2620) (1705) (915)

PHYSCOND

• 2.0 2.0 2.0
SO 0.6 0.' 0.7
SE 0.01 0.02 0.02

(n) (2619) (1704) (915)

EMOT

• I.' loG 1.'
SO 0.7 0.6 0.7
SE 0.01 0.02 0.02

(n) (2612) (1699) (913)

SAHS: self-assessed health status
CHRCOND: number of chronic conditions
PHYSCOND: satisfaction with physical condition
EMOT: emotional status
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Table 4.13
Hospitalizations - agreements - hospitalized
versus the non-hospitalized (but in hospital

between 1981 and the recall period),
health status variables

Agreement on no
hospitalization in

recall period

Agreement on
hospitalization in

recall period

SAHS

• 2.0 2.1
SO 0.7 0.8
SE 0.02 0.04

(n) (915) (294)

CHRCONO

• 1.2 1.5
SO 1.3 1.5
SE 0.04 0.09

(n) (915) (294)

PHYSCOND

• 2.0 2.1
SO 0.7 0.7
SE 0.02 0.04

(n) (915) (294)

EMOT

• 1.6 1.8
SO 0.7 0.8
SE 0.02 0.05

(n) (913) (294)

SAHS: self-assessed health status
CHRCOND: numbel' of chronic conditions
PHYSCOND: satisfaction with physical condition
EMOT: emotional status

Ta.ble 4.13 shows the group who agreed on hospitalization

in the recall period to have lower SARS (t(473) '" 2.26,
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p<O.05), more chronic conditions (t(451) = J.J4, p<O.OOl) and

lower emotional ratings (t(455) = 3.95, p<O.001) than those

who were hospitalized between 1981 e.nd the recall period.

The two groups ....ere comparable in their level of satisfaction

with their physical condition.

comparing the underreporters with the agreements (Tables

A6 and 4.11) the underreporters had marginally more chronic

conditions than those who were in agreement (t(25) = 1.89, p<

0.10). There ·...ere no significant differences for any health

status variable looked at between the overreporters and those

in agreement or between the under- and overreporters.

4.1.4 EXPLANATORY ANALYSIS

Table 4.14
Hospitalizations - summary variable accuracy

(ACCHOSP) by sex

ACCHOSP

Accurate
Less accurate
Not very accurate
Not accurate

Male

12~; I 9~:~
19 1.4
34 2.5

Female
n •

1531 193.1
49 J.O
18 1. 7
37 2.2

Together with the variable REPHOSP which has been

analyzed in the above section, another summary variable

ACCHOSP was developed as described in the Methods (p47).

This variable is an ordered discrete variable and its

distribution by sex is shown in Table 4.14.
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Before commencing on logistic regression analysis to

investigate the effect the independent variables had on the

dependent variables (REPHOSP and ACCHOSP). the independent

variables were studied to see their associations (Gamma) and

inter-correlations to help decide which to inclUde in the

subsequent analysis.

Gamma and Spearman correlation values were obtained

between the three socia-demographic variables, the four

health status variables and the dependent variable ACCllOSP.

The other dependent variable REPHOSP is a non-orderable

discrete variable and was therefore not sLii ted to correlation

nor Gamma analyses.

Table 4.15 lists the values of Gamma for the variables

against ACCHOSP. For this table grouped versions of the

variable AGE (20-44,45-64, 65+) and EDUCATION «high school,

high school, trades school or diploma, university - no

degree, university - with degree) were utilized. 'l'he

differences by SEX were noticeable especially for the

variables AGE, EDUCATION and CHRCONO. It was decided to sec

if the inclusion of pregnancy related hospitalizations was

responsible for the differences found between the sexes so

the Gammas were obtained with these cases excluded (n = 92)

and it was found that the differences were then reduced and

in some cases eliminated (Table 4.15). Excluding these cases

from Table 4.14 increased the number in the 'accurate' group



to 1,462 (94.Hi) and reduced the 'less accurate' to 33

(2.1%), the 'not very accurate' to 27 (1.7%) and the 'not

accurate' to 31 (2.0%).

Table 4.15
Hospitalizations - associations (Gamma) between each
of the socia-demographic and health status variables

and accuracy (ACCHOSP)

All Male Female All Female
excl excl

n=2994 n=1349 n=1645 preg preg
0=2902 n=1553

SEX 0.08 -0.01

AGE 0.39 0.49 0.30 0.47 0.45
(grouped)

EDUCATION -0.32 -0.40 -0.26 -0.36 -0.32
(grouped)

SAHS 0.37 0.38 0.37 0.41 0.45

CHRCONO 0.42 0.47 0.39 0.47 0.49

PHYSCOND 0.07 0.03 0.11 0.07 0.12

EMOT 0.30 0.30 0.30 0.32 0.33

SAHS: self-assessed health status
CHRCOND: r,umber of chronic conditions
PHYSCOND: satisfaction with physical condition
EMOT: emotional status

Table 4.16 shows that of the socia-demographic variables

under consideration, EDUCATION and AGE were highly correlated

to each other. For the health status variables, SII.HS and

CHRCOND were correlated with AGE and EDUCATION and CHRCOND,

and PH'iSCOND and EMOT were correlated with SAHS. Because of

the large sample size (0 = 2,994) most variables correlated
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at some level with the others but for the purpose of

selecting the more significant correlations those where the

coefficient has at least an absolute value of 0.20 are

mentioned. Separate runs by SEX produced similar values, but

when all pregnancy related hospitalizations werl;! excluded,

most vari"bles showed a stronger correlation to ACCl!OSP than

when the pregnancy episodes were included (Table 4.17).

Since omitting the pregnancy related episodes did not

make much improvement to the correlations, these episodef;

were not excluded in the logistic regression analysis, 'I'he

variable SEX was included as an independent variable in the

models and only where it was entered into the model was the

logistic regression then run separately by sex.

The selected socio-demographic and health status

variables for use in the logistic regression analysis are

shown in Figure 4.1. Three socia-demographic (SEX, AGE and

EDUCATION) and three health status (SAHS, CHRCOND and EMOT)

variables were included as independent variables in all runs.

PHYSCOND was omitted as it showed the least association and

correlation with other variables. AGE and EDUCATION were

included as continuous variables to maximize their influence

on the dependent variable.
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Table 4.16
Hospitalizations - correlations between variables under

consideration (coefficient and significance level)

AGE EDUC I SEX I SAHS I CHRCOND I PHY'SCOND I EMOT
(yrs) (yrs)

EDUC (yrs) -.3501
.000

SEX .0360 -.0459
.025 .006

SAHS .1160 -.2520 .oon
.000 .000 .475

:j ~ CHRCOND .2870 -.1634 .1384 .3260
.000 .000 .000 .000

PHYSCOND -.0724 .0662 -.0169 .3548 .1763
.000 .000 .178 .000 .000

EMOT -.1107 -.0526 .0383 .2l.83 .1503 I .2102
.000 .002 .018 .000 .000 .000

ACCHOSP .0871 -.1226 .0192 .1154 .1527 1 .0207 I .091.0
.000 .000 .147 .000 .000 .129 .000

SABS: self-assessed health status
CHRCOND: number of chronic conditions
PHYSCQND: satisfaction with physical condition
EMOT: emotional status
ACCHOSP: accuracy of reporting hospitalizations



Table 4.17
Hospitalitations - correlations between variables under

consideration, excludes pregnancy related hospitalizlItions
(coefticient and significance level)

(~~:) I (~DrUs~ I SEX I SARS I CHRCOND I PHYSCONO I EMOT

EDUC (yrs) I -.3575
.000

SEX

;; U SAHS

CHRCOND

PHYSCOND

EMOT

ACCHOSP

SARS:
CHRCOND:
PRYSCOND:
£MOT:
ACCHOSP:

.0597 -.0533

.001 .002

.1158 -.2513 .0091

.000 .000 .312

.2929 -.1636 .1507 .3279

.000 .000 .000 .000

-.0735 .0602 -.0184 .3601
.000 .001 .161 .000

-.1101 -.0546 .0350 .2240
.000 .002 .030 .000

:~~~3 I -:~~~1 I :~~~o I :~~~2
sel-f-assessed h'ilalth status
number or chronic conditions
satisfaction with physical condition
emotional status
accuracy ot' reporting hospitalizations

.1795

.000

.1512

.000

.1645 .0926

.000 .000



Independent varj abIes

SEX male
female

AGE (yrs) range 20 - 67

EDUC - education (yrs) range 0 - 15

Design variables

SAilS - self-assessed health status
excellent 0 0 0
good 100
fair 0 1 0
poor 001

CHRCOND - number of chronic conditions
range 0 - B (only one subject
reported B conditions, so
Figures only show 0 - 7)

EMOT - emotional status
excellent
good
fair
poor

o 0 0
1 0 0
o 1 0
o 0 1

Figure 4.1 Independent variables used in logistic regression
analyses

Figure 4.2 lists the dependent variables with their

dichotomies used for the logistic regressions analyses on

REPHOSP and ACCHOSP.
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REPHOSP - agreement versus under- and overreportet"s

- agreement (excluding those not hospitalized
in the recall period) versus under- and
overreporters

- underreporters versus overreporters

- underreporters versus agreements (excluding
those not hospitalized in the recall period)

- overreporters versus agreements (excluding
those not hospitalized in the recall period)

ACCHOSP - accurate versus less accurate, not very
accurate and not accurate

- accurate versus less acc-,rate, not very
accurate and not accurate (excluding those
not hospitalized in the recall period)

- accurate and less accurate versus the not
very accurate and not accurate

- accurate and less accurate versus the not
very accurate and not accurate (excluding
those not hospitalized in the recall period)

Figure .02 Hospitalizations - dependent variables for the
logistic regression analyses showing the dichotomies

Figures 4.3 to 4.6 show the selected models for REPHOSP.

All ....ere good models with the exception of Figure 4.6 wher.e

the C.C. Brown chi-square statistic implied that the logistic

form was not suitable for the data under consideration. The

sUbjects who were in disagreement on being hospitalized in

the recall period were more likely to ~ ~ less educated and
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had a higher number of chronic conditions (Figure 4.3). When

those not hospitalized in the recall period were excluded

from the agreement group, males were then found to be tt,ore

likely to disagree than to agree (Figure 4.4). Age was a

prominent factor in the occurrence of under reporting ; the

older population were mu-::h more likely to underreport than

the younger population (Figure 4.5). When comparing the

underreporters to those in agreement the model suggested that

age was a relevant variable but the I:lodel was not

s3.tisfactory (Figure 4.6). No independent variables yere

selected by the program when compar ing the occurrence of

overreporting and agreement.

Figurel, 4.7 to 4.13 shoY the selected models for the

variable ACCHOSP. Under the stricter dichotomy, (i.e.

accurate versus less accurate, not very accurate and not

accurate) the probability o! being inaccurate increased as

the SUbjects reported a higher number of chronic conditions,

a lower number of years of education and a lower emotional

status (Figure 4.7). Excluding those not hospitalized in the

recall period, sho\ol'ed that increased age and being a male, in

addition to lower educational status and more chronic

conditions showed the most likelihood of being inaccurate

when reporting hO£lpitalizations (Figure 4.8). Since SEX was

included in this model the models for each sex taken

separately were investigated and it was found that increased
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education improved the accuracy for males (Figure 4.9), .....hile

improvement for females was attributed to a lower number of

reported chronic conditions, lower age and higher educat'lonal

status (Figure 4.10).

Looking at ACCHOSP under a less strict dichotomy showed

very similar results with the exception that emotional status

and the age of the sUbject were not important variables in

predicting inaccuracy (Figures 4.11 to 4.13).
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6 7 89m 11 12 13 ~

Education (yrs)

ChronIc con<:!IUons

_nons B::..~Jl 02 .3 lillliJ. C-':ls 1]('1110 111111117

Education: 1.1. '" high school, 1.2 .. college,
13 = university - no degree, 15 :; university - degree

Model: - 2.4572 - O.1432(EDUC) + O.2980(CHRCOND)

Goodness of fit chi-square statistics:
Hosmer-Lemeshow 3.822 OF'" 8 P =: 0.873
CC Brown 1.281 OF =: 2 p =: 0.527

Examples of predicted probabilities:
EDUC (yrs) CHRCONO (number) probability

o 0 0.0789
o 7 0.4083

15 0 0.0099
15 7 0.0745

Figure .4.3 Hospitalizations - REPHOSP - predicted
probability of disagreement on being hospitalized in
recall period
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Predicted probabUltv

0.8'

0.5'

0.'
0.3

0,2"

0.1

o 1 R 3 .. 5 6 7 8 9 W 11 n 13 15
Education (yrs)

S"

I'!mlernale Ornale

Education: 11 = high school, 12 .. college,
13 .. university - no degree, 15 .. university - degree

Model: 0.0277 - 0.0972 (EDUC) - 0.5028 (SEX)

Goodness of fit chi-square statistics:
Hosmer-LemeshoW" 5.481 OF '" 8 p" 0.705
CC Brown 1.258 OF" 2 p" 0.53)

Examples of predicted probabilities:
EOUC (yrs) SEX probability

o F 0.)834
o M 0.5069

15 F 0.1264
15 M 0.1930

Figure 4.4 Hospitalizations - REPHOSP - predicted
probability of disagreement on being hospitalized in
recall period, excluding those not hospitalized in the
recall period
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0.6 P;-:-'='d:.:":.:I':-d:cP"=b:::..:::lIi""y'- ~ _ . _

0.5

0.4

0.1

o _--'----'.__I----l_L__ ----l L '

20 ~ ~ 35 40 45 W 55 GO 65 70

Age (yrs)

Model: - 2.5192 + 0.0336(AGE)

80 85 gO

Goodness of fit chi-square statistics:
Hosmer-Lemeshow 6.790 OF "" 8 P '" 0.559
CC Brown 2.619 OF =: 2 p'" 0.270

Examples of predicted probabilities:
AGE (yrs) probability

20 0.1361
40 0.2357
60 0.3764
80 0.5415

Figure 4.5 Hospitalizations - REPHOSP - predicted
probability of being an under- ratht:!:r than an
overreporter
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Model: - 4.2118 + 0.0343{AGE)

Goodness of fit chi-square statistics:
Hosmer-Lemeshow 12.176 OF = 8 p'" 0.144
CC Brown 6.803 OF'" 2 pc 0.033

Figure ".6 Hospitalizations - REPHOSP - predicted
probability of being an underreporter rather than in
agreement, excluding those not hospitalized in the
recall period
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... -

-- Q/MOII

-"~ 111111g11

Education: 11 .. high school, 12 .. college,
13 '" university - no degree, 15" university - degree

Model: - 1.7231 - O.1573(EDUC) + O.35JO(CHRCOND) +
0.3083(EMOT1) + 0.6429{EHOT2 ) + 1.JJ61(EHOT3 )

Goodness of fit chi-square statistics:
Hosller-Le1ll.eshow 2.071 DF" 6 p" 0.912
CC Brown 0.351 OF" 2 P "" 0.837

0.4044
0.8893
0.0166
0.1664

low
low
high
high

Examples of predicted probabilities:
EDUC CHRCOND £HOT probability
(yrs) (number)

o 0
o 7

15 0
15 7

Figure 4.7 Hospitalizations - ACCHOSP - predicted
probability of being inaccurate for hospitali.zations in
recall period (accurate versus less accurate, not very
accurate and not accurate)
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-1- 1512t111

0.9382
0.9787
0.2012
0.4321

Education: 11 .. high school, 12 - college,
13 "'" unive:sity - no degree, 15 .. university - degree

Model: 1.5133 + O.0151(AGE) - O.1841(EDUC) 
O.5076(SEX) + O.1580(CHRCOND)

Goodness of fit chi-square statistics:
Hosmer-Lemeshow 6.357 OF" 8 p" 0.607
CC Brown 0.297 OF" 2 p" 0.862

Examples of predicted probabilities:
EDUC AGE SEX CHRCOND probability
(yrs) (yrsj (nulllber)

o 80 0
o 80 7

15 25 0
15 25 7

Figure ".8 HaSp! talizations - ACCHOSP - predicted
probability of being inaccurate for hospitalizations
(accurate versus less accurate, not very accurate and
not accurate, excluding those not hospitalized in the
recall period)
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Predicted probabllJly,
r-------.

0.8 --___

-----------........, ....
-'.

0.4

o __.1__._•• _L •

o 6 8 10

Education (yrs)

Education: 11 .. high school, 12 .. college,
13 - university - no degree, 15" university - degree

Hodel: 2.1468 - 0.Z152(EDUC)

Goodness of !it chi-square statistics:
Hosmer-Lemeshow 6.302 OF"" 6 P = 0.390
CC Brown 3.921 DF" 2 p" 0.141

Examples of predicted probabilities:
EOUC (yrs) probability

o 0.9391
6 0.8109

11 0.5931
15 0.3819

Figure 4.9 Hospitalizations - ACCHOSP - males - predicted
probability of being inaccurate for hospitalizations
(accurate versus less accurate, not very accurate and
not accurate, excluding those not hospitalized in the
recall period)
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EdUc/Age

_ •. 0180 _.- 6/60 ....- 11140 -0_ 15/25

Educaticn: 11 = high school, 12 '" college,
13 '" university - no degree, 15 • university - degree

Model: 0.7699 + O.0174(AGE) - O.1856(EDUC) +
O.2600(CHRCOND)

Goodness of fit chi-square statistics:
Hosmer-Lemeshow 4.518 OF'" B P = 0.80a
CC Brown 0.488 DF'" 2 P = 0.783

Examples of predicted probabilities:
EDUC AGE CHRCOND probability
(yrs) (yrs) (number)

o 80 0
o 80 7

15 25 0
15 25 7

Figure 4.10 Hospitalizations - ACCHOSP - females - predicted
probability of being inaccurate for hospitalizations
(accurate versus less accurate, not very accurate and
not accurate, excluding those not hospitalized in the
recall period)
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Education (yrs)

Ch,oniccondillon,

.none r':J.,;11 r..::J2 .3 ffi~ffiI~ r ls rno mlm~1

Education: 11 = high school, 12 =< college,
13 ,. university - no degree, 15 = university ~. degree

Model: - 2.1717 - 0.1497(EDUC) + 0.4056(CHRCOND)

Goodness of fit Chi-square statistics:
Hosmer-Lemeshow 5.582 OF = 4 P = 0.233
CC Brown 1.241 OF = 2 P = 0.538

Examples of predicted prObabilities:
EDUC (y .. s) CHRCOND (number) probability

o 0 0.1023
o 7 0.6609

15 0 0.0119
15 7 0.1710

Fiqure 4.11 Hospitalizations - ACCHOSP - predicted
probability of being inaccurate for hospitalizations
(accurate and less accurate vorsus not very accurate and
r:ot accurate)
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0.5939
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Chronic condItions

-1'-1111

Education: 11 = high school, 12 '"' college,
13 :: university - no degree, 15 "" university - degree

Model: 0.)802 - O.1061(EDUC) - O.6109(SEXj +
0.2062 (CHRCOND)

Goodness of fit chi-square statistics:
Hosmer-Lemeshow 3.375 OF = 8 P = 0.909
CC Brown 3.201 OF = 2 p:o 0.202

Examples of predicted probabilities:
Eoue SEX CHRCOND probability
(yra) (number)

o M 0
o M 7

15 F 0
15 F 7

Figure 4.12 Hospitalizations - ACCHOSP - predicted
probability of being inaccurate for hospitalizations
(accurate and less accurate versus not very accurate and
not accurate, excluding those not hospitalized in the
recall period)
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o 1 2 3 4 5 6 7 a 9 10 11 '2 13 15

Education (yrs)

Chronic condition.

_non•• 1 02 _3 m~ C]e me U1HIJ~7

Education: 11 .. high school, 12 .. college,
13 .. university - no degree, 15 .. university - degree

Model: + 0.0241 - O.1494(EDUC) + O.JIJO(CHRCOND)

Goodness of fit chi-square t:.tatistics:
Hosmer-LeJlleshow 2.702 OF" 8 p" 0 ,'952
CC Brown 1.163 OF" 2 P e< 0.559

ExalLples of predicted probabilities:
EDue (yrs) CHRCOND (number) probability

o 0 0.5060
o 7 0.9016

15 0 0.0982
15 7 0.4935

Figure 4.H Hospitalizations - ACCHOSP - females - predicted
probability of being inaccurate for hospitalizations
(accurate and less accurate versus not very accurate and
not accurate, eXCluding those root hospitalized in the
recall period) Note: no model was selected for males.
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4.2 PHYSICIAN VISITS

4 . 2. 1 RECALL ERRORS: UNDER- AND OVERREPORTING

The average number of visits per year for years 1985 to

1990 inclusive was calculated and compared to each of the

years individually. Most subjects had six complete years of

physician data, a considerable number only had one or two

(these refused longterm access to their data) and a few

sUbjects had died during the course of the six years. T<'Ible

4.18 sho....·s the number of these subjects for the various

number of years.

Tabl~ 4.18
Physician visits - frequency and percentage of

sUbjects with one to six years of data

Number of years
of data

Number

:131
158

1
1

16
2487

Percent

11.1
5.3
0.0
0.0
0.5

83.1

Table 4.19
Physician vi:::its - number of visits depending on

whether the sub1ect was hospitalized in 1985

Not hospitalized "Hospitalized

NUMBER OF VISITS

"SO
SE

(n)

4.1
5.3
0.1

(2708)

94

10.8
6.8
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(286)



The range of the differences between the number recorded

and the mean value for the six years was from -39 to +28

visits, but for any chaseI' year over 76% (range 76.5 to 80.7)

were ",ith!n ± 3 visits 'Jf the average for 1985-90; the

distribution of the differences fitted a normal curve

satisfactorily. Therefore, for the large majority of

sUbjects, the number of visits in any year between 1985 and

1990 was close to that of the average of those years. For

all further analysis only the year 1985 was considered.

Fourteen sUbjects were unable to remember the number of

physician visits made in the recall period so these were

excluded from any further analyses.

Table A9 in the Appendix shows the frequency

distribution for the number of physician visits according to

the official records and Tab1.e 4.19 the summary statistics

for the SUbjects divided into those who were hospitalized in

the year 1985 and these who were not. There WLIS a

significant difference in the number of visits depending on

whether the subject was hospitalized or not (t(J24) = -16.05,

p<O. 0001) .

Table 4.20 shows the numbers in the four groups of the

variable REPMCP and Table 4.21 shOWS the overall rates of

under- and overreporting together with the Kappa values.

Females showed lower rates for both under- and overreporting

than males, but the Kappa value was slightly lower indicating
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less overall agreement. All Kappa values in Table 4.21 imply

moderate agreement.

Table 4.20
Physician visits - comparison of interview report and

official MCP records for 1985

Interview report Official Number
records

~
No visit No visit 32. 10.9

Visit Visit 2181 73.2

~
Visit No visit 23. 7.9

~
No visit Visit 241 8.1

Total 2980 100.0

Table 4.21
Physician visits - overall rates of under- and
overreporting together with the Kappa value,

by sex for physician visits

Male Female All

underreporting (%)
overreporting (%)

Kappa value

12.9
14.1

0.49

8.0
6.6

0.41

10.0
9.7

0.48

The difference between the reported visits for the year

prior to the interview and that obtained from the official

records was computed. The range was from -92 to +90 visits,

with almost two-thirds of the subjects (74 .1%) falling in the

-3 to +3 range. Table 4.22 shows the descriptive statistics

on this variable. When comparing those subjects who were
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hospitalized in the calendar year 1985 ag3.inst those who were

not, there was no significant difference found, even though

the means show that those not hospitalized were slightly more

inclined to underreport their visits (the mean is negative)

than those who ....ere hospitalized (Table 4.23).

Table 4.22
Physician visits - difference bet....een

reported and recorded values

x
SO
Cn) I

-0. '92 Iminimum
5.958 maximum

(2980) SE I
-92

90
0.109

Table 4.23
Physician visits - difference in reported and

recorded values depending on ....hether the sUbject
was hospitalized in 1985

Not hospitalized Hospitalized

DIFFERENCE

• -0.6 0.'
SO 5.0 11.5
SE 0.1 0.7

(n) (2696) (284)

For comparison to results from Mechanic and Ne....ton

(1965), and Cleary and Jette (1984), the percentages who

under- and overreport by three or more visits were calculated

for sUbjects grouped according to the number of visits that

were recorded. It was found that 6.2% underreported by three

or ::lore visits in the 3-5 visit group, while for 6-7 visits

the figure was 29.5% and for eight cr more visits, 56.6\
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underreport. The corresponding values for overreporting by

three or more visits were 5.6\ for those who reported 0-2

visits, 9.81 for the 3-5 visit group, 14.7 for the 6-7 group

and 13.8 for those with eight or more visits. The percentage

of those in agreement declined from 9~. 41 in the 0-2 visit

group to 29.41 in the eight or more group.

Table 4.24
Physicitln visits - officially recorded number

Males Females Total
(') n (%) (%)

NUMBER OF
VISITS

o - 3 .9. (66.6) "5 (45.3) 1643 (54.9)
, - 6 220 (16.3) 367 (22.3) 5.7 (19.6)
7 - 15 19' (14.4) 421 (2S.6) 615 (20.5)
16+ 37 (2.7) 112 (6.8) 149 (S.O)

The nunber of officially recorded visits to physicians

could be grouped into four groups where over half had zero to

three visits recorded (Table 4.24). As expected, the

distributions varied by sex with females being more likely to

have made more visits to physicians than males. The mean

number of visits for males was 3.6 and :;. a for females

(t(2991) '" -10.73, p<O.OOOl). Table 4.25 shows that males

demonstrated more association with the level of physician

utilization than did females. This may have been confounded

in females by the presence of visits for pregnancy. Such

visits would not be expected to be found at anyone education
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level more than others, but would be found more in the

younger females than the older ones. This, together with the

higher use expected in older persons, would result in no

clear association being apparent for age.

Table "'.25
Physician visits - association (Gamma) tor

age and education by level of
physician utilil:ation

AGE
EDUCATION

I

I
Male

0.32
-0.22

I

I
Female

0.07
-0.13

Table 4.26 shows the trend in age and education for each

of the sexes. The range shol,/n in the mean ages l,/as much

greater for males than females and this pattern was also

apparent for the years of education.

The difference between reported and recorded visits l,/as

calcula1;.ed and Table 4.27 shows the percentage in the various

levels of difference and recorded number of visits. This

table clearly shows that as the number of recorded visits

increases then so did the discrepancy between the number

reported and that recorded. These results were looked at in

a different perspective, that of under- and overreporting (by

any amount) shown in Tables 4.30 later.
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Table 4.26
Physician visits - age and education by sex for

number of recorded visits (grouped)

NUMBER OF RECORDED VISITS

0 - 3 4 - 6 7 - 15 16+

AGE (yrs)
MALE

0 37.7 41.6 46.1 50.7
SO 13.9 14.3 15.5 16.3
SE 0.5 1.0 1.1 2.7

(n) (898) (220) (194) (37)

FEMALE

• 40.4 42.4 42.1 44.8
SD 15.1 17.1 17.4 18.1
SE 0.5 0.9 0.9 1.7

(n) (745) (367) (421) (1l2)

EDUCATION (yrs)
MALE

0 11.7 11.1 10.7 9.6
SD 2.5 2.5 2.8 3.1
SE 0.1 0.2 0.2 0.5

(n) (896) (220) (191) (37)

FEMALE

• 11. 4 11.4 10.9 10.4
SD 2.3 2.5 2.5 2.8
SE 0.1 0.1 0.1 0.3

(n) (743) (367) (420) (111)

100



Table "'.27
Physician visits - percentage of sUbjects at various

levels of discrepancy ._ ..).~ different levels of
recorded visits

NUMBER OF RECORDED VISITS

o - 3 4 - 6 7 - 15 16+

NUMBER OF VISITS
DISCREPANCY
o
1
2 - 3
, - 6
7 - 12
13+

36.9
35.2
21. 6
3.2
2.3
0.7

10.1
21.0
42.0
21.2

4.41.,

4..
11.1
21.3
34.S
24.7

3.'

2.0
2.7
6.8

22.4
27.2
38.8

4.2.2 SOCIO-DEMOGRAPHIC AND HEALTH STATUS VARIABLES

Tables 4.28 and 4.29 show the descriptive statistics for

the socio-demographic and health status variables for the

four categories of agreement (REPMCP).

The agreement on visits group (visit/visit) showed the

n,ost discrepancy of the 4 groups; comparing it to the

overreporters, the overreporters were more likely to be male,

younger, more educated, had better self-assessed health

status, fewer chronic conditions and had better emotional

health (SEX: X2 (1) = 37.82, p<O.OOOli AGE: t(292) == 2.37,

p<O.OSj EDUCATION: t(287) '" 2.89, p<O.Olj SAHS: t(JOO) =

4.31, p<O.OOlj CHRCOND: t(31S) = 7.03, p<O.OOOl; EMOT: t(299)

"" 3.04, p<O.Ol).
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Table 4.28
Physician visits - categories of agreement for MCP

information, socia demographic variables

Information from interview
Information from records

SEX
male (') 69.4 39.0 5!L8 52.3
female(\) 30.6 61.0 40.2 47.7

AGE (yrs)

• 39.7 41.3 38.8 39.5
SO 14.8 15.9 15.1 14.8
SE D.B 0.3 1.0 1.0

(n) (324) (2181) (234) (241)

EDUCATION
(yrs)

• 11.2 11. 3 11.8 11.2
SO 2.5 2.5 2.5 2.1
SE 0.1 0.1 0.2 0.1

(n) (321) (2175) (234) (241)

a Agreement b Overreport C Underreport

When the underreporters were compared to the agreement

on viaits group, the underreporters were more likely to be

male, had better self-assessed health status, fewer chronic

conditions, were more satisfied with their physical condition

and had a better emotional score (SEX: X2 (1) = 15.86,

p<O.OOI; SAHS: t(J13) '" 5.33, p<O.OOOl; CHRCONO: t(J48) ..

9.76, p<O.OOOI; PHYSCOND: t(306) = 3.34, p<O.OOI; EMOT:

t(J09) = 2.62, p<O.OI). AGE was not significant (t(J05) '"

1.82, p<O.10).
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Table 4.29
Physician visits - categories of agreement for

KCP intor1lloation, health status variables

Information from interview
Information from records

~ a ti.ili a Uill b ll!LYi.ll..t C

no visit visit no visit visit

SAHS

• 1.8 2.0 1.8 1.7
SO 0.7 0.7 O.B O.B
SE 0.04 0.02 0.04 0.04

(n) (324) (2181) (234) (241)

CHRCOND

• 0.' 1.2 0.1 O.B
SO 0.1 LJ 1.0 0.'
SE 0.04 0.03 0.07 0.06

(n) (324) (218l) (234) (241)

PHYSCOND

• 1., 2.0 2.0 1.,
SO O.B O.B 0.7 O.B
SE 0.04 0.01 0.04 0.04

(n) (324) (2180) (234) (241)

EMDT

• 1., 1.1 loB loB
SO O.B 0.1 O.B O.B
SE 0.03 0.02 0.04 0.04

(n) (324) (2173) (234) (240)

a Agreement b overreport C Underreport

SAHS: self-assessed health status
CHRCOND: number of chronic conditions
PHYSCOND: satisfaction .... ith physical condition
EMOT: emotional status
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4.2.3 EXPLANATORY ANALYSIS

The accuracy of the number of visits reported is sho,",n

in Tables 4.30 and 4.:n. In Table 4.30 a discrepancy of ±1

visit was allowed in the category called aqreeD'.ent. This

table shows that the more visits made to physicians the more

likely the subject was to underreport the number.

overreporting did not decrease in proportion to the increase

seen in underreporting, instead it was the agreement group

which decreased as the underreporters increased. Table A10

shows the percentages under a stricter categorization where

agreement implied the same !'lumber of visits was reported and

recorded. Table 4. Jl shows the frequency by sex for the

summary variable ACCMCP.

Table 4.30
Physician visits - percentage of subjects at

various levels of accuracy tor different
levels of recorded visits

NUMBER OF RECORDED VISITS

o - 3 4 - 6 7 - 15 16+ Total

ACCURACY OF REPORTING
underreporting ~2 8.' 51.7 64.0 76.2 31.7

visit
Af:ireement ± 1 visit 72.1 31.1 16.0 '.8 49.2
Overreporting ~2 19.4 17.2 20.0 19.0 19.1

visit
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Table 4.31
Physician visits - summary accuracy

variable (ACCMCP), by sex

Accurate
Less accurate
Not accurate

(n)

Male

754 \56.2412 30.7
176 13.1

(1342) (100)

Female
n

713 \43.5522 31.9
403 24.6

(1638) (100)

Table 4.32
Physician visits - associations (Gamma) between
socia-demographic, health status variables and

accuracy (ACCMCP)

All Male Female
(n=2980) (n=1342) (n=1638)

SEX 0.26

AGE (grouped) 0.14 0.2G 0.05

EOUC (grouped) -0.13 -0.14 -0.11

SAHS 0.21 0.19 0.23

CHRCOND 0.30 0.36 0.24

PHYSCONO 0.07 0.05 0.10

EM01' 0.13 0.11 0.13

SAHS: self-assessed health status
CHRCOND: number of chronic conditions
PHYSCOND: satisfaction with physical condition
EMOT: emotional status

Tables 4.32 and 4.33 show the association and

correlation of the physician visit accuracy variable (ACCMCPj

with the socia-demographic and health stc.t:us variables.
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There was reasonable association with SEX, SAHS and CHRCOND,

but minimal association with any of the other variables. The

Spearman correlation values for ACCMCP (Table 4.33)

correspond to the associ<:\tions found in Table 4.32. As no

ne".. associations were unveiled for ACCMCP as compared to

those found for ACCHOSP, the same independent variables were

used in the logistic regression analyses for physician visits

as were utilized for hospitalizations. The variables with

their dichotomies used are shown in Figure 4.14.

REPMCP - agreement versus llnder- and overreporters

- underreporters versus overreporters

- llnderreporters versus those in agreement

- overreporters versus those in agreement

ACCMCP - accurate versus less accurate and not
accurate

- accurate and less accurate versus the
not accurate

Figure 4.14 Physician visits - dependent variables for the
logistio regression analyses showing the dichotomies to
be used
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Table 4.33
Physician visits - correlations between variables

under consideration (coefficient and significance level)

(~~;) I ry~US~ I SEX I SAHS I CHRCOND I PHYSCOND I EMOT

EDUC (yrs) -.3409

----~
SEX .0487 -.0455

.004 .006

SAIlS .1532 -.2489 .0011
.000 .000 .475

~ ICHRCQNO .3082 -.1500 .1384 .3260
.000 .000 .000 .000

PHYSCOND -.0762 .0649 -.0]69 .3548 .1763
.000 .000 .178 .000 .000

EMOT .0810 -.0498 .0383 .2183 .1503 I .2102
.000 .003 .018 .000 .000 .000

ACCMCP .0859 -.1063 .1505 .1440 .2314 .0429 .0846
.000 .000 .000 .000 .000 .010 .000

NB the flist-6 rows are the same as those ~n Table 4-:l6;Just--ACCMCP row is new.
Differences in the 6 ro·.Is are due to slightly different numbers of SUbjects.

SAHS: selt'-assessed health status
CHRCOnD: nUlllber of chronic conditions
PHYSCOND: satisfaction with physical condition
£MOT: emotional status
1\CCMCP: accuracy of reporting physician visits



The logistic regression models for REPMCP are shown in

Figures 4.15 to 4.21. For physician visi ta, the main

discriminating variables for being in disagreement were SEX,

SARS and CHRCOND. Those sUbjects more likely to be in

disagreement were males, those with excellent. health status

and those with a low number of chronic conditions (Figure

4.15). Performing the regression analysis separately by SEX

did not produce an acceptable model for either sex, but

CHRCOND was implicated as tl>- ,najor contributing variable tor

both sexes (Figure 4.16). The variables CHRCOND and

EDUCATION discriminated between the under- and the

overreporters; the underreporters were more likely to be

those individuals t>Jho had the least years of education and

the least number of chronic conditions (Figure 4.17).

Underreporters could not be reliably distinguished from

those in agreement (Figure 4.18) since the C.C. Brown

statistic is small, but the model indicates that education

level, sex, self-assessed health status and the number of

chronic conditions were all possible confounders for

underreporting. Looking separately by SEX the models were

acceptable, for males CHRCOND was the only selected variable

Showing that the higher the number of reported conditions the

mor(, likely they were to be in agreement on having made

visits (Figure 4.19); for females, EDUCATION, CHRCOND and

SAHS were all important variables, with those in agreement
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more likely to have had poor SAHS, a higher grade of

education and many chronic conditions (Figure 4.20).

Comparing the overreporters to those in agreement, the

overreporters were more likely to be those with a high number

of years of education, a low number of chronic conditions and

they were more likely to be male than female (Figure 4.21).

When looked at by SEX, there was no sui table model produced

for males (Figure 4.22) while in females, CHRCOND was an

important variable where the more ccnditions an individual

reported the more likely they were to be in agreement (Figure

4.23) .

The accuracy of reporting physician visits (ACCMCP) is

shown in Figures 4.24 to 4.28. When comparing the accurate

to the combined group of less accurate and not accurate, no

suitable model was selected for eit.her all SUbjects together

or for males on their own (Figure 4.24). Analysis of females

cases resulted in a suitable logistic model, where those with

poor health status, low education and a high number of

chronic conditions were more inclined to be inaccurate for

reporting visits (Figu:::-e 4.25).

When the dichotomy of being accurate was relaxed to

inclUde the less accurate, l'S!aving the not accurate in a

group on their own; poor SAHS, ~10.,r emotional status, high

number of chronic conditions and being fp.male were all

indicators of a SUbject being mare prcme to inaccuracy
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(Figure 4.26). Looking at males on their own, the model

selected was not adequate for the data (Figure 4.27); and for

females, poor SARS with a high number of chronic conditions

was the worse combination for being inaccurate in reporting

physician visits (Figure 4.28).

4.3 COMPARISON OF ACCURACY OF HOSPITALIZATIONS AND

PHYSICIANS

Table 4.34 shows the association levels when comparing

the variables ACCHO!;P with ACCMCP. The associations were

increased when those sUbjects not hospitalized in the recall

period were excluded. Males showed a stronger association

than females.

Table 4.34
Associations (Gamma) between the accuracy

variables for hospitalizations
and physician visits

Male Female All

ACCHOSP and ACCMCP

ACCHOSP and ACCMCP - excluding
those not hospitalized in the
recall period

0.58

0.63

0.32

0.36

0.44

0.50

There was no significant association between REPHOSP and

REPMCP using chi-square as the measure of association, either

when including or excluding those SUbjects not hospitalized

in the recall period.
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Model: - 1.0026 - O.4489(SEX) - O.3183(CHRCONO) 
O.D31(SAHS1) - 0.5263.(511.H5 2 ) - 1.8095(5AH53 )

Goodness of fit chi-square statistics:
Hosmer-Lemeshow 5.563 DF = 8 P = 0.696
CC Brown 1.125 OF = 2 P = 0.570

0.9631
0.9956
0.7316
0.9593

poor
poor

excellent
excellent

Examples of predicted probabilities:
SAliS SEX CHRCOND probability

(number)
o
7
o
7

Figure 4.15 Physicians - REPMCP - predicted probability of
disagreement on visiting physicians in recall period
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~: Model: - 1.1445 - O.J420(CHRCONO)

Goodness of tit chi-square statistics:
Hosmer-Lellleshow 14.088 OF - 6 P EO. 029
CC Brown J.J25 OF:II 2 p" 0.190

~: Model: - 1. 5282 - 0.4034 (CHRCOND)

Goodness of fit chi-square statistics:
Hosmer-Lemeshow 14.632 DF - 6 P E 0.023
CC Brown 4.836 OF - 2 p: 0.089

Figure 4.16 Physicians - REPMCP - by sex - logistic
regression models for predicted probability of
disagreement on visiting physicians in recall period
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0.8
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0.4
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Education (yrs)

Chronic conditions_7 Os _4 ~3 02 Bl l!I~Ulllnone

Education: 11 - high school, 12 '" college,
13 ::= university - no degree, 15 ~ university - degres

Hodel: + 1.6818 - O.1293{EDUC) - O.2082(CHRCOND)

Goodness of fit chi-square statistlcs:
Hosller-Lemeshow 11.113 OF-a p""O.195
CC Brown 4.549 Of' - 2 P = 0.103

Exacples of predicted probabilities:
EOUC (yrs) CHRCOND (number) probability

o 0 0.8391
o 7 0.5484

15 0 0.4286
15 7 0.1487

rigure 4.17 Physicians - REPMCP - predicted probability of
being an under- rather than an Qverreporter
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Model: - 0.8641 - 0.0686(EDUCl - 0.2871(SEX) 
0.1746(SAHS1) - O.6l23(SAHS2) - 14.435(SAHS3)
- O.4361(CHRCOND)

Goodness of fit chi-square statistics:
Hosmer-Lemeshow 10.637 OF = 8 P = 0.223
CC Brown 7.310 OF = 2 P = 0.026

Figure ... 18 Physicians - REPMCP - logistic regression model
for predicted probability of being an underreporter
rather than in agreement
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3 •

Chronic conditions

O.16rP'","~I'~"~d~P'~'b""::bi::.:lil!...Y__~~.__._ .. ..._

O".~0.12

0.1

0.08

0.06

0.004

0.02 .~ ._ '"

o'--~--~-~·_·-..•..
o

Model: - 1.7825 - O.5523(CHRCOND)

Goodness of fit chi-square statistics:
Hosmer-Lemeshow 2.192 OF - 4 P - 0.100
CC Brown 2.492 OF'" 2 p" 0.288

Examples of predicted probabilities:
CHRCOND probability

o 0.9397
1 0.8109

Figure 4.19 Physicians - REPMCP - males - predicted
probability of being an underreporter rather than in
agreement
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Chronic conditlol'1I5

[
SAHSIE'" I

--- poor/O .-+- fair/e --- goodl11 -0- t111ceI115

Education: 11 .. high school, 12 = college,
13 = university - no degree, 15 = university - degree

Model: - 0.6848 - O.1109(EOUC) - 0, 3810(CHRCOND) 
O.lB29(SAHSd - O.9791(SAHS2} - lO,471(SAHSJ )

Goodness of fit chi-square statistics:
Hosmer-Lemeshow 12.686 OF = 8 P = 0.123
CC Brown 1. 805 OF" 2 P" 0.406

0.8897
0.9915
LOOOO
1. 0000

11
11
o
o

good
good
poor
poor

Examples of predicted probabilities:
SAHS EOUe CHRCOND probability

(number)
o
7
o
7

Figure 4.20 Physicians - REPMCP - females - predicted
probability of being an underreporter rather than in
agreement
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0.9585
0.9933
0.8353
0.9702

3 4

Chronic condltion8

Education: 11 • high school, 12 = college,
13 = university - no degree, 15 • university - degree

Model: - 2.5397 + O.0611(EDUC) - O.6010(SEX) 
0.2658 (CHRCOND)

Goodness of fit chi-square statistics:
Hosmer-Lemeshow 7.663 OF = B P = 0.467
CC Brown 0.069 OF = 2 P = 0.966

Examples of predicted probabilities:
EDUC SEX CHRCOND probability
(yt's) (number)

o F 0
o F 7

15 M 0
15 M 7

Figure 4.21 Physicians - REPMCP - predicted probability of
being an overreporter rather than in agreement
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Model: - 1.3131 - 0.0120(AGE) -
0.2414(SAHS1) - O.1l21(SAHS2) - lS.3S7(SAHS 3)

Goodness of fit chi-square statistics:
Hosmer-Lemeshow U.795 DF = 6 P = 0.067
CC Brown O. 000 DF = 0 P = 1. 000

Fiqure ".22 Physicians - REPMCP - males - logistic
regression model for predicted probability of being an
overreporter rather than in agreement
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Model: - 2.3391 - O.3867(CHRCOND)

Goodness of fit chi-square statistics:
Hosmer-Lemeshow 2.228 OF;; 4 p:: 0.694
CC Brown 0.000 OF'" 0 P '" l.000

Examples of predicted probabilities:
CHRCOND probability

o 0.0879
7 0.0064

Figure •• 23 Physicians - REPMCP - females - predicted
probability of being an overreporter rather than in
agreement
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All subjects:
Madel: - 0.1175 - 0.0432(EDUC) + 0.4323(SEX) +

0.0655(SAHS1) + O.2307(SAHS2 ) + 1.175S(SAHS3)
+ 0.2661(CHRCONO) - O.0025(EMOT1) +
0.3182 (EMOT2) + 1.1092 (EMOT)

Goodness of fit chi-square statistics:
Hosmer-Lemeshow 15.584 OF &0 8 P = 0.049
CC Brawn 5.321 OF = 2 P = 0.070

Males:
Madel: - 1.0473 + O.0108{AGE) + O.3816{CHRCONO) 

O.0513(EMOT1 ) + O.5766{EMOT2 ) + 1.6581{EMOT3)

Goodness of fit chi-square statistics:
Hosmer-Lemee::how 8.750 DF=S p s O.364
CC Brown 4.979 OF'" 2 P = 0.063

Figure 4.24 Physicians - ACCMCP - all sUbjects and males 
logistic regression models for predicted probability of
being inaccurate for visits (accurate versus less
accurate and not accurate)
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Predicted probability
1

0.6

0.5

0.4L_~__~_~__

o
Chronic conditions

r------

-- poo,IO -+- .xc.1I0 _I- poor/6

.....- poo,/11 -0)- ucallll -,,- poor/15

Education: 11 =:: high school, 12 =:: college,
13 = university - no degree, 15 =:: university - degree

Model: + 0.4914 - O.0508(EOUC) + O.1947(CHRCONO) +
O.0684(SAHS 1 ) + O.3892(SAHS2 ) + 1.2417(SAHSJ )

Goodness of fit chi-square statistics:
Hosmer-Lemeshow 9.561 OF'" 8 P =:: 0.297
CC Brown 0.882 OF"" 2 P =:: 0.643

0.8498
0.9567
0.4328
0.7488

o
o

15
15

poor
poor

excellent
excellent

Examples of predicted probabilities:
SAHS EOUC CHRCONO probability

(number)
o
7
o
7

Fiqure 4.25 Physicians - ACCMCP - females - predicted
probability of being inaccurate for visits (accurate
versus less accurate and not accurate)
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Model: - 2.5298 + O.7036{SEX) + O.27';2(CHRCOND) +
O.3108(SAHS1 ) + 0.6792(5AH52 ) + 1.2203(511.H53 )
- O.066J(EMO'r1 ) + O.2651(EMOT2 ) + O.9864(EMOTJ )

Goodness of fit chi-square statistics:
Hosmer-Lemeshow 8.126 OF = 8 P = 0.421
CC Brown 3.906 OF.:: 2 p _ 0.142

0.5940
0.9089
0.0738
0.3520

poor
poor
excel
excel

poor
poor

e>.:cel
eKcel

Examples of predicted probabilities:
SAHS EMOT SEX CHRCOND probability

(number)
o
7
o
7

Figure 4.26 Physicians - ACCMCP - predicted probability of
being inaccurate for visits (accurate and less accurate
versus not accurate)



Model: - 3.2209 + Cl.0187(AGE) + O.2320(CHRCOND) +
O.2595(SAHS1 ) + 0.5225(SAHS2 ) + 1.2561(SAHS3 )
- O.1.274(EMOT1 ) + O.3741(EMOT,1 .. L8872(EKOTJ I

Goodness at: t:it chi-square statistics:
Hoslller-LemE!9how 11..329 OF. 8 P - 0.184
CC Brown 7.892 OF - 2 p" 0.019

P1qure Physicians - ACCMCP - males - logistic
regression model for predicted probability of being
inaccurate for visits (accurate find lep~ accurate versuo
not accurate)

1.2.:"



o.._""~",m"
0.6 _. = :mIllFiiiii

0"
0.2-

o .
good

SAHS

Chronic condition.

_none _, 02 .3 m4 Os me _7

Model: - 1.8176 + O.2648(CHRCOND) +
O.321l(SAHS1 } + O.7651(SJlJiS2 ) + 1.084J(SAHS3 )

Goodness of fit chi-square statistics:
Hosmer-Lemeshow :2.639 OF - 8 P '" 0.916
CC Brown 3.730 DF = 2 p'" 0.155

0.3245
0.7540
0.1397
0.5090

poor
poor

excellent
excellent

Examples of predicted probabilities:
SAHS CHRCOND probability

(number)
o
7
o
7

FigurfJ •• 28 Physicians - ACCMCP - females - predicted
probability of being inaccurate for visits (accurate and
less accurate versus not accurate)



DISCUSSION

The most significant finding from this analysis is the

reassuring fact that people in general are mostly accurate

when reporting hospitalizations that have occurred in a 12

month period immediately prior to an interview. For the

whole popUlation surveyed, 97.3% gave the correct information

on such hospitalizations. When the non-hospitalized are

excluded from the survey group, the percentage falls to 78.6%

which equates to only one in four hospitalized SUbjects

giving erroneous information.

The values for under- and overreporting Clf 7. J%: and

16.2% for hospitalizations are similar to those found by

Schach at a1. (1972) and Bellae (1954); there are slightly

fewer underreports and more overreports than either of these

groups found. The study by Schach et al. is the most

comparable to this stUdy since it was carried out in

Saskatchewan where a universal medical insurance plan is in

effect and all hospitalizations are recorded by the

Provincial government. Their values of 11% underreports and

14% overreports differ slightly from those found here. The

percentage in agreement for those where hospitalizations were

reported is the same in the two stUdies, 78% for Schach et

al. and 78.6% in St. John's.

The differences in under- and overreporting

hospitalizations by sex is worth noting; females are much



less likely to both under- and overreport than males. This

is contrary to Cannell et a1. (1977) who found minimal

differences between the sexes for either hospital or

physician visits. The difference found in this survey may be

in part due to the fact that females are much more likely to

go to hospital than males (because of pregnancy and related

conditions) and hence they have more events to recall.

For physician visits, the observed agreement is not so

marked, possibly because 1) the occurrence of a visit to a

physician is not so memorable as a hospitalization, and 2) in

our case, the data are less robust than they are for

hospitalizations. 84.1\ of the total surveyed population

gave correct information on physician visits. underreports

of 10.0% and overreports of 9.7% for physician visits is: much

less than those found by Andersen et ai. (1979) and Jobe at

ai. (1990). Both these two comparison papers deal with the

US population where there is no universal medical insurance

and where the verification of data is much more complex and

often impractical to complete, even though the recall of

visits by an individual may be more thorough since payment

should help in making the event more memorable.

As with hospitalizations, females have a lower value for

both under- and overreporting physician visits than males.

The reasons for this are not so apparent as for

hospitalizations since nearly all sUbjects visit the
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physician at least once a year. One possible reason is that

males Ilay be more likely to suppress the information and

hence underestimate the number of visits since they do not

place as much significance on them as do feJ:lales. The

overall Kappa value of 0.48 for physician visits implies only

moderate agreement.

Analyses like those undertaken by 'laffe et al. (1978),

Green et .-:1. (1979) and Coulter et al. (1985) on the type of

physician/hospital visit or the occurrence of a surgical

procedure during hospitalization are not possible on the data

collected for this analysis. The data for hospitalizations

do not contain any information on surgical procedures and the

physician visit data do not contain any code for place or

reason of Visit. Diagnoses for hospitalizations are only

available for those recorded in the official database (those

in agreement a.nd the underreporters) and the number at

disagreement, where diagnoses are available, (Le. the

underreporters - 23) is too small to make any useful analysis

by diagnosis.

It has been shown that physician underreporting is

related to the number of visits that occurred (Mechanic and

Newton, 1965; Cleary and Jette, 1984). This is apparent in

this analysis too, in that for the )-5 visit group 6.2%

underreport by three or more visits, while for patients with

eight or more visits, 56.6% underreport the number. These
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values are considerably less than those found by Mechanic and

Newton (1965) but their data are restricted to male college

students so are not directly comparable. The corresponding

values for overreporting by three or more visits range from

5.6\ for those who reported 0-2 visits to a high of 14.7% for

those in the 6-7 visit group.

Andersen et al. (1979) had found that infrequent users

of physician services tended to underreport While those who

used the services more tended to overreport; this is not

apparent for the st. John's data where the percentage

underreporting by two or more visits rises dramatically with

the number of visits recorded while there is no trend to be

seen for the overreporters (Table 4.30). When the tolerance

in the number of visits is reduced to one, the percentage

underreporting ranges from 24.9% to 77.6%, and the

overreporting from 38.1% down to 20.4%.

comparing the percentages who underreport for various

numbers of hospital stays these data show that 7.7% of those

lrIith one stay underreport, and 5.9% of those with three or

more visits underreport; this is less than the values of 17%

and 24% found in one study in the USA (NCHS, 1965). The

lower values seen in these data could be due to the fact that

the SUbjects have to think of fewer providers and only nrll~

insurance SCheme for hospitalizations so lapses in memory may

be less than SUbjects living in large cities in the USA. The
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study by the HCHS sampled known hospital users froll a group

of hospitals and excluded any female who was a1mitted only

for normal delivery in the reference year. They state that

pregnancy visits are mostly recalled correctly so by

excluding them one would expect to find higher rates of

underreporting. Many studies have found that the longer the

length of stay the more likely the hospitalization is to be

reported and that more underreporting occurs with shorter

length of stay; this is not apparent in our data. There is

a trend for higher underreporting in the shorter lengths of

stay (1-2 days), but it as high in those hospitalized for

over 15 days. The percentages of agreements also follow a

trend for the groups under 15 days, but the figure for 15 and

over does not follow the trend.

The same length of stay as that given by the

hospitalization records ",as reported by 27.61; of SUbjects,

29.61; recalled a shorter stay than the verification data and

42.81; recalled more. The percentage recalling longer stays

is very similar to that found by Andersen et al. (1979) but

the percentages claiming a shorter stay are less than they

found. Those who agreed with the hospital records comprised

39.91; of the Andersen et al. stUdy.

In our study, of those who overreported their lengths of

stay, 61.1% erred by 1-2 days and 18. J\ by six or more days.

Of those who underreported their lengths of stay, 66.71;
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overreported by 1-2 days and 21.8% by six or more days.

These figures show the same trend but a wider range them

Andersen at a1. (1979).

The average reported length of stay was 10.9 days

compared to 10.6 for the official records. This 0.3

difference equates to a 2.8% increase in the length of stay

for the interview reported information. This is comparable

to Simmons and Bryant's (1962) value of 2%.

The 'heaping effect' found by Cannell et a1. (1965) tor

reported longths of stay to be in multiples of 5 days was not

found in our study, the peaks in our frequencies are at 7

days and mUltiples of this, and for physician data the

largest peak is found at 12 visits per year. Our SUbjects

seem to consider hospitalizations in weekly units, and

physician visits in months.

Simmons and Bryant (1962) found that there were

considerably more hospitalizations recorded for the most

recent six months before the interview than in months 7-12.

This is not the case with the present data where there are

152 visits in months 1-6 and 145 for months 7-12. There is

no decline even as the 12th month is approached; there are as

many visits in months 10, 11 and 12 as in the first three

months.

As the months increase there is more underreporting,

ranging from 2.5% in the first three months to 15.2% in
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months 10-12. This is much less than Cannell et al. (1977)

who found the percentage of underreports to range from St for

less than two months to 50t near the 12th month.

Por the hospitalizations, the overreporters were fairly

reliable with th!\ nUliber of days reported and that recorded

even though the hospitalizations the sUbject were recalling

ranged from one to four years before the interview. Fifteen

sUbjects who overreported hospitalizations were not

hospitalized according to our records in the four years prior

to the interview; of these 15, 11 reported stays of one day.

These could be emergency or outpatient clinic visits reported

as admissions in the interview. If overnight accommodation

were provided in the emergency department this would not have

been recorded as a hospital admission and therefore not

included in the data obtained. For the overreporters, nine

had visits in the 13th and 14th month before the interview;

of these, six were for diagnoses of a chronic condition and

therefore more likely to be prone to forward telescoping

(Means and Loftus, 1991).

Comparing the over- with tho underreporters, the

overreporters are younger but there was no difference in sex,

education or the health status variables. Cleary and Jette

(1984) also found that younger people tend to report too many

visits. On the other hand, those who agreed on having been

hospitalized in the recall period are significantly younger,
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more educated, more likely to be female and likely to suffer

from fewer chronic conditions than the underreporters. This

implies that the older, the males, the less educated and

those with more chronic conditions underreport tIIore than

other sUbjects; these are similar findings relative to socio

demographic variables as previous studies (Cannell et al.,

1965; Cannell et al., 1977; NCHS, 1965) with the exception

that these authors found no effect of sex on underreporting.

No significant differences found between the

overreporters and those in agreement on being hospitalized.

within the agreement on hospitalization group, those who

reported the length of stay accurately to within one day are

more likely to be females, younger, with higher education,

better self-assessed health status, fewer chronic conditions

and better elllotional health than those who show more

discrepancy. This follows the premhe that the older and

less educated subject is less accurate in recall than others.

An accuracy variable was computed from a combination of

1) whether the SUbject was in agreement with official

records, an under- or overreporter, together with 2) the

degree of accuracy of reporting - including the number of

months between the reported and recorded visit and the

difference in the length of stay reported and recorded. This

variablf;! shows that the less accurate SUbjects are older,

less educated, have lower self-assessed health status, a
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higher number of chronic conditions and a lower emotional

By sex, males show stronger associations for age,

education and number of chronic conditions, and females for

satisfaction with physical condition. When those

hospitalized for pregnancy conditions are excluded the

females approach the males in their associations for age,

education and number of chronic conditions, and the

association is stronger for self-assessed health status.

Logistic regrtlssion analysis re-emphasized the facts

that 1) those who are more likely to disagree on

hospitalizations having occurred are the less educated and

those with a higher number of chronic conditions; 2) when the

non-hospitalized are excluded from the analysis, males are

more likely to disagree than females; J) older sUbjects are

more likely to underreport than the younger; and 4) for the

accuracy variable, those with a higher number of chronic

conditions, less education and a lower emotional score are

more likely to be inaccurate.

Logistic regression in these analyses is not being used

to predict outcome (as in questions such as "Will a sUbject

cease smoking or not lO ) and therefore odds and odds ratios are

not applicable. Also, with very large numbers in one group

of the dependent variable, the predictive powers of the

program are not very robust and analysis of the groups
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excluding the large group (I'::!.g. excluding those not

hospitalized in the recall period) may be more meaningful.

For physician visits, as would be expected, those who

were hospitalized in the recall period made more visits to

the physicians than those who were not hospitalized. Over

half of all sUbjects made between zero and three visits in

any year and almost three-quarters made between zero and six

visits. As the number of visits increase so does the

difference between the reported and recorded number, this may

be due to 'generic memory' for events and the SUbjects simply

getting more confused as the numbers of visits increase.

Females make more visits than males; this is to be expected

and has been shown many times in the literature. The

difference is reduced if pregnancy related visits are

excluded. The increase in the number of visits with

increasing age and less education for males is not apparent

for females, this could be because females visit physicians

more in their younger years for consultations related to

pregnancy which evens out with the known increase in visits

with advancing age. Since age and education are correlated

one would expect an increase in visits to be seen beth in the

older and less educated SUbjects.

Both overreporters and underreporters for physician

visits are more likely to be male, have better self-assessed

health status, fewer chronic conditions and have a better
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emotional health than those in agreement; in addition,

overreporters are more likely to be younger and have Illore

education, and underreporters are more satisfied with their

physical condition.

For accuracy of recalling the number of physician

visits, 49\: are accurate within one visit, but it must be

remembered that over half the population make fewer than

three visits in any year so it would be anticipated that they

would rememher reasonably accurately. The percentage

overreporting is fairly constant irrespective of the number

of visits made but there is an increase in underreporting and

a correspondinq decrease in those in agreement as the number

of visits rises. using a decomposition method (Jobe and

Mingay, 1989) when a larger number of visits is reported may

help with accuracy but its use would have to be weighed

against the increase in the interview time and related costs.

Males are 1I0re accurate in recalling the number of

visits than females, but they also make fe....er visits and so

have fewer errors since increasing number of visits is

related to decreasing accuracy.

The computed accuracy variable for physician visits

shows that there is decreasing accuracy in those older, less

educatC!d, lower self-assessed health status, a higher number

of chronic conditions and a lower emotionl:ll scar!!; age l:Ind

chronic conditions are more l:Issocil:lted in males than females.
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These are the same circumstances as found for accuracy in

hospitalization reporting.

Logistic regression for physician visits shows that

increasing disagreement is related to higher self-assessed

health status, fewer number of chronic conditions and being

male. The underreporters have a lower education and fewer

chronic conditions than the overreporters. Those in

agreement have a lower self-assessed health status, higher

education and chronic conditions than the

underreporters. As stated above, it is expected that those

with a higher number of chronic conditions, lower self

assessed health status and a lower emotional score would be

more likely to visit. a physician and hence more likely to be

in agreement on at least having had one visit. For accuracy

of number of visits, being a female, having low self-assessed

health status, lower education and a higher number of chronic

conditions are all indicators of potential inaccuracy. This

also follows the premise that all these states lead to an

increase in the number of visits made and hence to more

inaccuracy in the reported number.

comparison between the accuracy variables for

hospitalization and physicians shows a good association,

particularly for males if those not hospitalized in the

r~call period are excluded. Whereas, the division of

subjects into those in agreement, the and
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underreporters shows no association between hospitalizations

and physician visits.

The reassuring underlying result from this study is that

Ilost people report their hospitalizations and physician

visits for the previous 12 months with a high degree of

accuracy. certain population groups are more incl lned to

inaccuracy and for these groups lIore detailed probing for the

information might be benef.icial. To increase the number of

questions, and hence time taken for the interview, for all

SUbjects in a general population survey would probllbly not be

cost-effective.

The selection, training and supervision of interviewers

is closely associated with response errors. Instructing

interviewers to adhere strictly to the way questions are

worded should help to achieve uniformity in the presentation

and interviewer - respondent inter-reaction. careful and

accurate recording and coding of responses should be

emphasized. Quality checks carried out by a supervisor

should pick up possible error sources early in the survey.
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Table Al
Frequency distributions of socio-demographic

variables

SEX
male 1349 45.1
female 1645 54.9

AGE (grouped)
20 - 44 1992 66.5
45 - 64 682 22.8
65+ 320 10.7

EDUCATION (,';Jrouped)
less than high school 899 30.0
high school 426 14.2
college/diploma 820 27.4
university - no degree 401 13.4
university - with degree 442 14.8
missing information 6 0.2
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Table A2
Frequency distributions of health

status variables

SARS - self-assessed health
status

excellent
good
fair
poor

CHRCOND - number of chronic
conditions

none
1
2
3
4
5
6
7
8

PHYSCOND - satisfaction with
physical condition

very satisf ied
satisfied
not too sntisf ied
not at all satisfied
missing information

EMOT - emotional status
excellent
good
fair
poor
missing information

l55

824
1616
50.

45

1291
855
482
212
103

J1
14

5
1

544
1901
'96

52
1

13B1
1316

248
3.
10

27.5
54.0
17.0
1.5

43.1
28.6
16.1
7. \
3.'
1.0
0.5
0.2
0.0

18.2
63.5
l6.G
1.7
0.0

46.1
44.0
8.3
1.3
0.3



Table A3
Hospitalizations - listing of overreports

where subject was not hospitalized at any
time in the 5 years previous to the interview

ID Age Sex Educ Days reported
(yrs) (yrs) in hospital

161102 59.9 M 7 1
304101 34.2 F 13 3
450102 36.1 M 10 "525101 63.4 F 7 1
645101 70.5 F 10 1
729102 40.2 M 13 1
788101 41.7 F • 7
803501 29.0 F 12 2
862205 23.7 F 12 1
920101 42.8 F 11 1
965203 25.0 M 12 1
978102 41. 6 M 13 1

1112102 25.6 M 15 1
1475403 25.7 F 13 1
1674601 49.7 M 12 1
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Table A4
Hospitalizations - listing of underreports

1D Age Sex Educ No. days Length Diagnosis
eyrs) eyrs) before of

interview stay

155102 65.1 M 11 -355 11 Atherosclerosis
192101 70.4 F 3 -313 ,. Intestinal obstruction
202102 52.6 M 5 -346 28 Alcohol dependency syndrome
328403 24.5 F 15 -325 12 Gall bladder
491202 25.9 M 12 -395 2 Cardiac dysrhythmia
537102 34.1 M 13 -154 3 Vasoplasty
564101 66.7 F 11 -292 1 Injury - face/neck
574102 52.~ M • -338 , Brc,lchitis
620102 66.2 M 5 -200 2 Genitourinary - phimosis
730102 66.7 M 11 -2J.O 3 Chronic 6.irway obstruction

i "
-277 12 Abdominal aneurysm
-306 • Heart failure

798101 76.2 F • -342 12 Gastr ic ulcer
916601 69.3 F • -349 • swelling in head/neck
943101 33.6 F 15 -'3 1 Excessive menstruation

-297 , Normal delivery
1139102 69.1 M 8 -144 8 Fracture of ankle
1284101 25.4 F 10 -389 , Bronchitis
1397101 25.3 F 12 -276 , Normal delivery
1436102 80.8 M , -300 20 Gall bladder
1492601 69.3 F 8 -239 " Genitourinary - fistula

-350 " colostomy
1595102 62.7 M II -276 5 Inguinal hernia
1738203 21.0 M 12 -82 7 Ulcer of lower limb
1854303 72.0 F 8 -292 • Disease of salivary glands
1961102 70.5 M 11 -25':- 3 Senile cataract
2041102 50.4- M 13 -131 21 Alcohol dependency syndrome
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Table AS
Hospitaliz.ations - listing of overreports where sUbject was hospitalized

sometime in the 5 years previous to the interview
(where more than one visit, most recent one listed)

10 Age SeK Educ Days Length of stay Diagnosis
(yrs) (yrs) difference hasp interview

4101 31.3 F 10 -409 • 3 Normal delivery
90102 25.2 M 10 -1152 2 2 (not available)

219101 62.5 F 10 -414 2 3 Hernia
244101 73.5 F 9 -399 4 7 Diabetes
303101 25.1 F 9 -443 25 30 pre-eclampsia
411101 68.0 F 6 -908 21 33 Gallbladder
481102 63.9 M 8 -1207 ,. • Fracture of ankle
525601 38.1 M 5 -769 12 30 Orchitis
622205 22.4 F 8 -1471 5 3 IntI. dis pelvic organs
671.303 69.9 M 8 -500 11. 120 Acq. deformity of toe
693102 34.2 M 13 -911 8 1 Frac. of tibia/fibula
723101 30.3 F 12 -825 4 1 Ectopic pregnancy
a08102 46.6 M 12 -655 3 3 Salmonella
818203 20.7 M 10 -379 • 4 Regional enteritis
872601 73.6 F 11 -381 9 20 * Phlebitis
993203 31. 3 M 6 -443 2 3 Ureter ic stone
993205 22.3 " 6 -749 7S 7S Intercranial hemorrhage

1011101 68.4 F 6 -585 2 1 Dysphagia
1019101 64.2 F 3 -393 21 21 Chr. isch. heart dis.
1034502 21.5 F 13 -381 7 7 Ovar ian cyst
1061101 58.7 F 5 -477 12 I. Cbr. iscb. heart dis.

* ., ,..1nco hncn,t-",1 .,.",t-,nnc ro",rlm,t't'orl "'Ft'or <;, rl",vc· t'nt'", 1 rl",vc .,., ... Q :c 11
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Table AS - continued
Hospitalizations - listing of overreports where subject ....as hospitalized

sometime in the 5 years previous to the interview
(visit closest to interview)

ID Age Sex Educ Days Length ot stay Diagnosis
eyrs} (yrs) difference hos interview

1191202 :<:4.0 F 11 -606 13 22 Disproportion (preg)
1245102 53.6 M • -411 32 2. Atherosclerosis
12621::01 11.2 M • -585 4 • Diabetes
1275502 20.5 M 13 -639 1 2 Aortic valve disorders
1333204 20.7 M 8 -504 4 2 Inguinal hernia
1510101 26.9 F 11 -424 4 4 Premo rupt. membranes
1519201 20.9 F 13 -620 2 1 Asthma
1578101 33.7 F 11 -947 4 5 Tonsillitis
1581102 25.7 M 12 -436 • 7 Anomaly of jaw
1596101 34.2 F 12 -1068 4 1 Abdominal pain
1753102 31.2 M 11 -826 7 7 Pneumonia
1820601 87.2 F 11 -602 5 4 Hemorrhoids
1839102 37.4 M 10 -730 2 2 (not available)
1680101 36.9 F 12 -615 5 7 Dysmenorrhea
1925101 52.6 F 12 -566 2 2 Abdominal pain
1941101 49.3 F 11 -1062 5 ,. Ovarian cyst
1959601 76.8 F 12 -777 3 4 Polyp on uterus
1977101 35.0 F 12 -940 • 2 Diabetes compo preg.
20241.01 28.2 F 12 -611 9 7 ureteric stone
2044101 35.0 F 15 -917 8 1 uter. scar -prev. surq.
2081501 21.3 F 13 -624 3 2 Tonsillitis



Table 1.6
Hospitalizations - underreports,

health status variables

All under- Excluding Excluding all
reporters vasoplasty sensitive

and alcohol diagnoses
cases

SAHS

• 2.2 2.2 2.2
SO 1.0 1.0 0.'
SE 0.2 0.2 0.2

cn) (23) (20) (18)

CIIRCOND

• 2.2 2.2 2.2
SO 1.7 1.6 1.6
SE 0.' 0.' 0.'

Cn) (23) (20) (18)

PHYSCOND

• 2.1 2.1 2.1
SO 0.7 0.7 0.7
SE 0.1 0.2 0.2

Cn) (23) (20) (18)

EMOT

• 2.0 1., I.,
SO 0.8 D.' 0.'
SE 0.2 0.2 0.2

Cn) (21) (18) (17)

SAHS: self-assessed health status
CHRCOND: number of chronic conditions
PHYSCOND: satisfaction with physical condition
EMOT: emotional status
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Table A7
Hospitalizations - overreports.

health status variables

All over- Those in Those never
reporters hospital in hospital

since 1981 since 1981

SAMS

• 2.1 2.1 2.1
SO 0.7 0.8 0.7
SE 0.1 0.1 0.2

CHRCONO

• 1.6 1.5 1.7
SO 1.6 1.5 1.9
SE 0.2 0.2 D.5

PHVSCOND

• 2.D 2.D 2.1
SO D.7 D.7 D.7
SE 0.1 D.1 0.2

EMOT

• 1., 1.9 1.7
SO D.7 D.7 D.7
SE D.1 D.1 D.2

(n) (57) (42) (15)

SAlIS: selt-assessed health status
CHRCOND: number of chronic conditions
PHVSCOND: satisfaction ~ith physical condition
EMOT: elllotional status
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Table AS
Hospitalizations - overreports where sUbjects were

hospitalized sometime prior to year before interview,
health status variables

All over
reporters

Those in
13th or 14th

month

Those in 15th
or greater

month

SlIHS

• 2.1 2 •• 2.1
SO 0.8 0.5 0.8
SE 0.1 0.2 0.1

CHRCOND

• 1.5 1.8 1.5
SO 1.5 1.6 1.5
SE 0.2 0.5 0.3

PflYSCOND

• 2.0 2.1 2.0
SO 0.7 0.6 0.8
SE 0.1 0.2 0.1

EMOT

• 1.' 2.1 1.8
SO 0.7 0.6 0.7
SE 0.1 0.2 0.1

(nl (42) (9) (33)

SAns: self-assessed health status
CHRCOND: number of chronic conditions
PHYSCOND: satisfaction with physical condition
EMOT: emotional status
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Table A9
Physician visits - frequency distribution for
official record of physician visits (N=2994)

Number of
visits

o
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

Number of
subjects

560
417
352
314
225
189
173
106
117

86
83
62
45
58
41
17
25
22
22
15
12

6

Number of
visits

22
23
24
25
26
27
28
29
30
31
32
3J
34
3.
37
38
39
41
44
47
70

104

Number of
sUbjects

7
2
5
3
5
4
1
1
2
2
3
1
1
1
2
1
1
1
1
1
1
1

Table A10
Physician visits - percentage of sUbjects at various

levels of discrepar.cy for different levels
of recorded visits

NUMBER OF RECORDED VISrfS

o - 3 4 - 6 7 - 15 16+ Total

ACCURACY OF
REPORTING

Underreport <!:1 vis
Agreement
Querreport <!:1 vis

24.9 65.4
36.9 10.1
38.1 24.6
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69.9 77.6 44.7
4.9 2.0 23.4

25.2 20.4 31.9
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