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SUMMARY

The aim of the study was to assess the reliability of questionnaire information on visits to a physician and the use of antibiotics taken for respiratory infections among
schoolchildren attending a water-damaged school and a reference group of schoolchildren attending an undamaged school. Two similar questionnaires on respiratory morbidity
in two consecutive years were sent to the parents. The information given on the questionnaires was compared with the patient’s records of the local health centre. Although
the overall total numbers of ambulatory visits in the patients’ records and questionnaires seemed to indicate good reliability, a more detailed individual investigation showed
poor recall validity from the questionnaires, including a high percentage of unreported visits to the local health centre from both schools. Underreporting was commoner in the
control school than in index school. Recall was best for the children who had no visits to a doctor. Use of antibiotics had a better recall than ambulatory visits in both schools.
The study indicates that information on health services in questionnaires is not reliable, at least when occurrences in a period of one year or more are evaluated. The use of
patient records as a reference of accuracy is also unreliable, unless all the health care services available to the people in the community are covered.
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INTRODUCTION

Self-administered questionnaires on exposure, morbidity or the
use of health services are commonly used in epidemiological
studies. The reliability of the information collected from question-
naires has been shown to be inaccurate, at least for some variables
in many studies (1-8). The accuracy of recall has been studied
by comparing data obtained from another source of information,
usually medical records (1-7). The visits to a physician, inpatient
hospital nights and medication have been used. The reliability of
inpatient hospital nights seems to be better than that of data on
ambulatory care (1, 2, 4). The validity of ambulatory care is good
when the visits are made within a few weeks of the questionnaire,
but it decreases to only fair within a year (2, 4, 6, 7). The results
of the studies showed both underreporting and overreporting of
ambulatory visits (2, 6, 7). The recall of admissions to a hospital
was found to be excellent when self-reported admissions were
compared with data in a national computerized record of all
hospital admissions (6). The reliability of reported medication
was good for long-lasting medication but worse for periodic me-
dication such as antibiotics or analgesics (1, 4). When the recall
of prescription medication was studied among patients listed
in a pharmacy database and a comparison was made between
information from questionnaires and that in the database, there
was significant underreporting, whereas overreporting was not
significant (9). Some studies have tested the reliability of recall by
repeating the questions after a certain period of time. The repea-

tability was good for inpatient hospital nights, regular medication
and chronic diseases, but worse for other diseases, ambulatory
visits and periodic or irregular medication (1, 4).

We did a study on the effect of water damage in a school
building on respiratory morbidity among children (10). Within
the sphere of this pragmatic study design, we surveyed respiratory
morbidity among the children before and after the renovation of
the school. It was possible to assess the reliability of the ques-
tionnaire data on respiratory infections treated by a physician
and, in addition, to consider the potential recall bias caused by the
known exposure by comparing the information to patient records
in the local health centre and, on the group level, to statistics from
the Social Insurance Institution on visits of 7 to 12-year-olds to
private physicians in this community.

MATERIALS AND METHODS

Subjects

The study population consisted of 397 children who were between
the ages of 7 and 12 years and who attended a water-damaged
school (index school) in a suburban community and a control
group of 192 unexposed children of the same age in a control
school situated 5 km from the index school (Tablel). The health
board of the community approved the study.
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Table 1. Characteristics of the exposed and unexposed groups

Index school | Control school

Number (Q1) 365 176

Boys / Girls 183/182 86/90
Number (Q2) 303 175

Boys / Girls 1471156 80/85
Age range (Q1), years 7-12 7-12
Average age (Sept. 1994) 8.24 8.73
Pets at home, % 47 51
Moisture damage at home, % 96 93
Visible mould at home 7(0.2%) 4(0.2%)
Daily exposure to tobacco, % 3.6 34
Children in families, mean 2.1 3.3
Residence in apartment building, % 30 0

Questionnaire

A questionnaire about respiratory diseases and symptoms was sent
to all parents of the entire study population in the early autumn
of 1995 (10). In all, 92% of both the exposed and unexposed
groups responded, 365 from the index school and 175 from the
control school. At the end of the spring semester of 1996 a se-
cond questionnaire was sent to the parents who responded to the
first questionnaire. Altogether 83% (305) of the exposed group
and 100% (175) of the parents of the control group responded.
The first questionnaire covered morbidity during the school year
1994-1995, and the second covered the school year 1995-1996,
after the renovation of the school building. The questionnaires
covered respiratory symptoms, respiratory diseases (common
cold, tonsillitis, otitis, sinuitis and bronchitis or pneumonia),
ambulatory visits to a physician and prescribed antibiotics.

Medical records

A physician (RS) studied the medical records of the local health
centre from the autumn of 1994 to the summer of 1996 for data
on children whose parents had answered the first questionnaire in
both schools. The diagnoses and the number of antibiotic cour-
ses for a respiratory disease of each child in both schools were
recorded for the study. In Finland antibiotic medication can be
obtained from a pharmacy only with a physician’s prescription.

The health centre of the community in our study was open at all
times for acute illnesses.

We compared the data of the medical records of the local health
centre to the individual replies concerning respiratory infections
on the two questionnaires from the same time periods (1994-1995
and 1995-1996). Overreporting in this study means that more
infections or medication are reported in the questionnaires than
found in the medical records at the individual or school level.
Underreporting is the opposite, fewer reported infections or less
medication than found in medical records.

Private Sector

According to the statistics of the Social Insurance Institution on
visits of 7’ to 12-year-olds to private physicians in this community,
there would have been altogether about 140 visits (115 in the index
school and 25 in the control school in the first semester and 112
and 32 visits, respectively, in the second semester) to the private
sector because of respiratory infections among the study groups.
These visits were included in answers in the questionnaires, but
not included to the patients’ records in the health centre.

In our study, visits to hospitals were not taken into account
because of an agreement between the nearest hospital of the
community and all surrounding communities requiring that acute
respiratory diseases be treated, at least primarily, in the local
health centres.

RESULTS

Physicians’ Visits

In the first questionnaire 460 visits to a physician because of
respiratory infection were reported, 7% more than the number
found in the patients’ records. For the second questionnaire, the
corresponding number was 309 visits, 14% more than the number
recorded in the health centre. The numbers of reported visits and
recorded visits to the health centre are shown in Table 2. There was
a clear difference in reporting between the schools, underreporting
being commoner in the control school (Table 2).

Comparison at the individual level revealed that the number of
reported visits to a physician because of respiratory infection in
the questionnaire equalled the number of recorded visits to a local
health centre for 61% of the children in the first questionnaire and
66% of the children in the second questionnaire. Eighty percent
of these children had no reported visits in the first questionnaire,

Table 2. Reported visits in the first and second questionnaires and recorded visits to the health centre according to school because of respiratory infection and the percentage of reported visits

compared with recorded visits

First questionnaire Children i|\1, I::::srtfg::;(r’e at\{::itrsl,eraeltct:)zrtjre Ireizrr)gx ei:::sit(s%)
Index school 365 362 313 116
Control school 176 98 15 85
Al 541 460 428 107
Second questionnaire
Index school 305 233 179 130
Control school 176 76 92 83
Al 481 309 21 14
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Table 3. Number of visits o the health centre not reported in the first and second questionnaires and their percentage of the total number of recorded physicians’ visits in the health center and
the number and percentage of children who reported fewer visits than were found in the patients records (forgotten visits)

First questionnaire Children Forgotten visits Children with forgotten visits

N N % N %
Index school 365 139 444 85 233
Control school 176 60 522 21 15.3
Al 541 199 465 12 20.7

Second questionnaire

Index school 305 75 49 52 17.0
Control school 176 48 522 32 18.2
Al 481 123 454 84 175

Table 4. Reported use of antibiotics in the first and second questionnaires, recorded use of antibiotics in patients records of the health centre and the number and percentage of courses of
antibiotics recorded by the health centre but not reported in the questionnaires (forgotten medication)

First questionnaire Medicatior} repqned in Medic?tion ’recorded in Reported medi.catilon Forgotten medication
questionnaire patients’ records Irecorded medication

N N (%) N (%)
Index school 241 158 153 53 33
Control school 73 06 " 24 36
Al 314 224 140 m 34

Second questionnaire
Index school 148 88 168 26 29
Control school 58 57 102 27 47
Al 206 145 142 53 37
and the patients’ records showed no visits to a physician in the DISCUSSION

health centre because of respiratory infection. The corresponding
percentage in the second questionnaire was 87%.

According to the patients’ records there were 199 visits among
112 (21%) children that were not reported in the first questionnaire
and 123 among 84 (18%) in the second questionnaire. In other
words, for the preceding year 46% (first questionnaire) and 45%
(second questionnaire) of the visits to a health centre were not re-
ported in the questionnaire (Table 3). The percentage of forgotten
visits was higher for the control school in both questionnaires.

Use of Antibiotics

In both schools the use of antibiotic medication was overreported,
as were Vvisits to a physician when the data were compared only
with information from patients’ records in the local health centre.
The antibiotics prescribed by private physicians were reported in
the questionnaires, but they were not found in the patients’ records
of the health centre. Again the overreporting was higher in the
index school than in the control school for both questionnaires
(Table 4).

According to the individual comparison, 34% of the antibiotic
medication recorded in patients’ records was not reported in the
first questionnaire of the same child, the corresponding figure
being 36% for the second questionnaire. The percentages of those
who reported less antibiotic medication than recorded in the pa-
tients’ records were lower than the underreporting of ambulatory
visits (Table 4). The percentage of forgotten antibiotics was higher
in the control school for both questionnaires.

According to the questionnaire results of our study, the study
groups were comparable with regard to age, passive smoking,
previous allergic diseases, and ownership of pets (Table 1) (9).
In an earlier report based on a logistic regressional analysis we
showed children in the index school had a significantly increased
risk of having to visit a physician (OR 1.82, 95% CI 1.23-2.69)
(9). The other predictors (sex, age, earlier allergic diseases, pets,
passive smoking, moisture damage at home, number of siblings
and residence in apartment building) did not prove to be signifi-
cant. There was no indication of selection with regard to allergic
heredity in any of the study groups (9). Accordingly there was
no marked comparability bias. On the other hand, when the first
questionnaire was sent, the water damage in the index school was
obvious, and the parents were aware of it. This situation could
have caused recall bias and could have weakened the comparabi-
lity of the questionnaire concerning ambulatory visits and the use
of antibiotics between the index school and the control school.

In earlier epidemiological studies concerning the effects of
water damage on the respiratory health of residents or workers,
no corresponding recall bias validation has been done. Strachan
compared the prevalence of respiratory symptoms in relation to
the subjective assessment of exposure and objective findings of
the respiratory system (11). He concluded that the awareness of
dampness or mould at home may be a determinant of parental
reporting of symptoms.

Our study illustrates the difficulties in assessing the reliability
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of information in the use of health care services. We found evi-
dence of recall bias since the questionnaire recall of visits to a
physician and the use of antibiotics was better among the exposed
group than among the unexposed group. This difference could
indicate a tendency towards better recall among the parents of
children exposed to health risks in the water damaged school
building than among parents of the children with no obvious health
risk. However, this tendency towards recall bias did not affect
the results in our earlier studies because a statistical difference in
respiratory diseases was found for both the patients’ records and
the diseases reported in the questionnaires (10).

The estimation of overreporting in our study was not accurate
because the information on individual visits in the private sector
or hospitals was not available because of Finnish legislation on
privacy. The limitation of estimating overreporting for ambulatory
visits because of a lack of information from the private sector has
been discussed earlier (2). With our study design visits reported in
the questionnaires but not shown in patients’ records represented
either overreporting or visits to private physicians. If the estima-
ted visits to the private sector because of respiratory infections
would be included, there would have been 14% underreporting
in the index school, 30% underreporting in the control school and
altogether 19% overreporting on the first questionnaire instead of
7%. The corresponding percentages for the second questionnaire
would have been 20% for the index school and 39% for the control
school and 25% altogether instead of 14%. The same problem
in our study applies to the use of antibiotics. The problem of
possible overreporting exists for all countries with at least two
parallel health service systems. In our study, recall based only
on the total numbers of visits seemed to be satisfactory only be-
cause both under- and overreporting occurred, as the individual
analyses showed.

The number of forgotten visits to the health centre was reliably
obtained from patients’ records. There was less underreporting
of both ambulatory visits and the use of antibiotics in the index
school than in the control school. This result may indicate a
tendency towards better recall among the parents of exposed
children. The best agreement, according to our study, occurred
for those who reported no visits and who had no visits recorded
in the patients’ records.

Our findings agree with those of earlier studies in that infor-
mation based only on questionnaires may not be reliable, at least
when occurrences in a period of one year or more are studied
(2,4, 6, 7). Despite certain limitations, questionnaire studies are
widely used because of their cost-effectiveness and relatively
good repeatability. The use of medical records as a reference
of accuracy is also unreliable when overreporting is estimated
if all the patients’ records, including those in the private sector,
are not available.

REFERENCES

1. Harlow SD, Linet M: Agreement between questionnaire data and medical
records. Am J Epidemiol. 1989;129:233-49.

2. Roberts RO, Bergstralh EJ, Schmidt L, Jacobsen SJ: Comparison of
self-reported and medical record health care utilization measures. J Clin
Epidemiol. 1996;49:989-95.

3. Stange KC, Zyzanski SJ, Smith TF, Kelly R, Langa DM, Flocke SA,
Jaen CR: How valid are medical records and patient questionnaires for
physician profiling and health services research? A comparison with direct
observation of patients visits. Med Care. 1998 Jun;36:851-67.

4. Kelly J, Rosenberg L, Kaufman D, Shapiro S: Reliability of personal
interview data in a hospital-based case-control study. Am J Epidemiol.
1990;131;79-90.

5. Bellon JA, Lardelli P, Luna JD, Delgado A: Validity of self reported
utilisation of primary health care services in urban population in Spain.
J Epidemiol Community Health. 2000 ;54:544-51.

6. Norrish A, North D, Kirkman P, Jackson R: Validity of self-reported hospi-
tal admission in prospective study. Am J Epidemiol. 1994;140;938-42.

7. Daly KA, Lindgren B, Giebinks GS: Validity of parental report of child’s
history in otitis media research. Am J Epidemiol. 1994;139:1116-21.

8. Tomaskova H, Lifestyle and socio-economic status, verification of data
reliability from questionnaire surveys: Centr Eur J Publ Health. 2003;11;
73-8.

9. West SL, Savitz DA, Koch G, Strom BL, Guess HA, Hartzema A: Recall
accuracy for prescription medications: Self-reported compared with
database information. Am J Epidemiol. 1995;142:1103—12.

10. Savilahti R, Uitti J, Laippala P, Husman T, Roto P: Respiratory morbidity
among children after the renovation of a water damaged school building.
Arch Environ Health. 2000;55:405-10.

11. Strachan DP: Damp housing and childhood asthma: validation of reporting
of symptom. BMJ. 1988;297:1223—6.

Received August 6, 2004
Received in revised form and accepted December 30, 2004

77



