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Background: Self-report by questionnaire is one of the main methods to collect data on 
drug utilization. There are several modes of data collection by questionnaire, differing in the 
way of delivering the questionnaire to respondents and in the administration of the questions, 
both influencing the recall and participation rates. The aim of this study was to compare 
different modes of data collection for self-reported use of non-steroidal anti-inflammatory 
(NSAIDs) and analgesic medicines.
Methods: Data on 573 women (38 or 50 years) were retrieved from the Population Study of 
Women in Gothenburg. Data on medicine use were collected using two different modes: (1) 
a self-administered questionnaire with closed-ended medicine-specific questions; and (2) an 
interviewer-administered questionnaire with open-ended questions. Cohen’s kappa statistics 
were applied to assess the agreement of the two modes.
Results: The proportion of participants that reported use of NSAIDs and analgesics was higher 
with the self-administered questionnaire compared with the interviewer-administered question-
naire (69.3% vs 58.5%, p <0.001). The overall agreement between the two modes of data 
collection was fair (Ⱪ=0.27), ranging from none for antimigraine preparations to fair (Ⱪ=0.36) 
for NSAIDs. A higher proportion of the participants aged 38 years reported use of NSAIDs and 
analgesics compared with the 50-year olds. In the regression model using data from the self- 
administered questionnaire, all four categories of bodily pain were significant predictors for use 
of NSAIDs and analgesics. The most severe reported bodily pain was the only significant 
predictor in the model using data from the interviewer-administered questionnaire.
Conclusion: This study showed that use of a self-administered questionnaire with closed-ended 
medicine-specific questions identified more users of NSAIDs and analgesic medicines compared 
with an interviewer-administered questionnaire with open-ended questions. Reported use according 
to the self-administered questionnaire was also more strongly associated with experienced pain.
Keywords: analgesics, medicine use, NSAIDs, population study, questionnaire, self-report, 
women

Introduction
Studies of drug utilization can provide important information about the intended 
and unintended effects of medicines. Drug utilization data, which can be collected 
from biological samples, prescribing or pharmacy records, and questionnaires, form 
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the basis for research, therapy guidelines, and clinical 
decisions. However, these sources can be unreliable in 
terms of whether and to what extent patients actually 
were exposed to the medicine in question.1 Individual 
differences in drug metabolism,2 non-adherence to pre-
scribed or acquired medicines,3 and inaccurate self- 
reporting4 are all factors that may contribute to uncertain 
data and misleading information.

Prescription drug registers are used quite extensively 
for pharmaco-epidemiological research. The Swedish reg-
ister contains a complete collection of pharmacy records 
and includes personal identification numbers that enable 
linkage to other registers.5 However, the use of registers 
has its clear limitations. First of all, data on the acquisition 
of medicines in the pharmacy tend to overestimate actual 
consumption,6 especially in countries with broad reimbur-
sement systems where most of the medicine expenditures 
are not carried by the users themselves. Another limitation 
is the lack of data on acquisition of over-the-counter 
(OTC) medicines.

Regarding OTC medicines, self-report by questionnaire 
is the main method to collect data on their utilization. 
There are several modes of data collection by question-
naire, differing in the way of delivering the questionnaire 
to respondents and in the administration of the questions, 
both influencing the recall and participation rates.7 

Questionnaires can be administered by the respondent or 
by an interviewer (on site or by telephone), whereby the 
latter is preferred in order to maximize completeness.8 

Interviewer-administered surveys conducted in respon-
dents’ homes, where the medicine packages are accessible 
for review, are considered a particularly reliable method 
for the assessment of current medicine use.9 This mode of 
data collection reduces the risk of recall bias (possible 
underreporting) and misclassification and is useful for 
discovering acquired but unused medicines. It is, however, 
resource-demanding and time-consuming; hence, most 
self-reports are conducted at other locations than respon-
dents’ homes. Thus, utilization studies of OTC medicines 
are often completely reliant on respondents’ recall, which 
is known to decline significantly about two-three weeks 
after intake of a medicine.10 While recall may be satisfac-
torily accurate for prescription medicines used for chronic 
diseases, more sporadic use of OTC medicines is often less 
accurately reported,9–11 especially during illness that is 
more acute and during pregnancy.12 There are also pro-
blems regarding what to report, increasing the risk of 
underreporting as well as misclassification. The 

understanding of which products should be classified as 
medicines is far from obvious when regarding OTC med-
icines, which may be placed on the shelves next to other 
types of products and are widely sold by non-pharmacy 
retailers in many countries.

Methodological studies addressing the effect of ques-
tionnaire design on the recall of medicine use show that 
closed-ended, medicine-specific questions and questions 
regarding indication for use increase the prevalence esti-
mates for use compared with open-ended questions.13–15 

Furthermore, the order in which the responses are pre-
sented has been shown to influence recall,16 even when 
closed-ended questions asking for specific medicines are 
used.17 Lunet et al found that for self-administered ques-
tionnaires, respondents were more likely to begin proces-
sing the first response option presented (primacy effects), 
while in face-to-face or telephone interviews, respondents 
began with the final option offered (recency effects).17 

Factors that have been associated with sensitivity of recall 
are respondents’ age,11,13 educational level,11–13 self- 
reported health status,13 type of medicine,13 and duration 
of use.13

In several of the above mentioned studies,11,13 drug 
utilization data from questionnaires were compared with 
pharmacy records. Despite the risk of overestimation, the 
latter is often used as control, and the studies suggest that 
self-reported drug exposure may be considerably under-
reported. Since comparison with pharmacy records is not 
possible in studies that include OTC medicines, comparing 
self-reported data collected by different means is the most 
reliable approach, but such research is scarce. Ademi et al 
used self-reported data from a prospective, population- 
based cohort study in Finland to compare three different 
ways of asking respondents about prescribed and OTC 
analgesic use.18 Their study demonstrated considerable 
variability in the results for different measures, ie, 
a higher prevalence of reported use for an open-ended 
question (“name any analgesic that you have been using 
during the previous week”) when compared with questions 
about frequency of use and when asking about use for 
a stated pain condition. In none of the questions were 
specific medicine names mentioned for the respondents.18 

It is obvious that more research is needed in the strive for 
a golden standard for high quality and valid measures of 
OTC medication use.

In the Population Study of Women in Gothenburg, data 
on drug utilization were collected by two different modes 
of self-report, which makes it possible to compare the 
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different methods and investigate possible associations 
with data on experienced pain. The aim of this population- 
based study was to compare different modes of data col-
lection, ie, question design and administration, in relation 
to reported use of non-steroidal anti-inflammatory 
(NSAIDs) and analgesic medicines.

Methods
Setting
The Population Study of Women in Gothenburg was 
started in 1968.19 The main purpose of the study is to 
examine determinants that have importance for the devel-
opment of physical and mental disease among middle- 
aged women. The collected data provide the opportunity 
to study both longitudinal trends (change in individuals 
over time) and secular trends (changes in the population 
over time).20 Since its start, approximately 3000 women 
aged 38, 46, 50, 54, 60 and 75 years have participated in 
the study. Six repeated data collections have been con-
ducted on the original and new cohorts of women aged 38 
and 50 years old. Each round of data collection has con-
tained questionnaires on risk factors, lifestyle, symptoms 
and medicine use, and physical examinations at a study 
clinic at the University of Gothenburg.

During the three first examinations (1968–69, 1974– 
75, 1980–81), a self-administered questionnaire was 
used to collect information on the use of medicines. At 
the later examinations (1992–93, 2004–05), a different 
questionnaire was used, and the questions about medi-
cine use were posed by a research assistant (a nurse) at 
the study clinic. In the last data collection in 2016–17, 
both modes of data collection on medicine use were 
applied, providing a possibility to compare the informa-
tion about medicines obtained from two different modes 
of data collection.

The response rates for the studies have decreased since 
the first cohort was recruited, from 90% in 1968 to 69% in 
2016–17.

Methods
Data collection for this study was conducted from 
October 2016 to June 2017. The first questionnaire was 
filled in by the respondents at home before their first 
appointment at the study clinic. Most respondents visited 
the clinic 1–3 weeks after they received the survey in the 
mail. At the clinic, the questionnaire was checked for 
completeness and, if necessary, completed with the assis-
tance of the research assistant. The questionnaire was 
comprehensive, including topics such as living conditions 
during childhood, working life, sick leave, previous and 
current illnesses, pain conditions, medicine use, hospitali-
zation and surgical interventions as well as eating and 
sleeping habits. Sixteen items concerned current medicine 
use, four of which regarding NSAIDs and analgesics. 
These items were phrased as closed-ended questions; the 
wording after translation into English is presented in 
Table 1. Questions regarding bodily pain during the past 
4 weeks were taken from the Short Form (36) Health 
Survey and scored according to the instructions.21

The second data collection was conducted at the study 
clinic. The questionnaire was brief, consisting of open- 
ended questions regarding medicine use (see Table 1 for 
the wording after translation into English). Four research 
assistants were involved in collecting data. A total number 
of medicines in current use per respondent was calculated 
based on the collected data from this questionnaire.

Analyses
All medicines were coded according to the ATC 
(Anatomical Therapeutic Chemical) classification system. 
Reported use concerned the following ATC groups: M01A 

Table 1 Wording of the Questions Regarding Medicine Use in the Two Questionnaires

Self-Administered 
Questionnaire

Interviewer-Administered 
Questionnaire

Medicine use Are you using (daily, weekly or 

monthly) 

… tablets with salicylates*? 
… tablets with NSAIDs**? 

… other painkillers***? 

… antimigraine tablets?

Considering any medicine you have been 

prescribed by a doctor or purchased without 

a prescription in a pharmacy, what are you 
using?

Notes: *Examples of products containing acetylsalicylic acid were given. **Examples of products containing naproxen, ibuprofen and diclofenac were given. ***Examples of 
products containing paracetamol and morphine were given.
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(non-steroid anti-inflammatory and antirheumatic drugs 
(NSAIDs)) and N02 (analgesics).

Pearson’s chi-square tests were used to check for dif-
ferences in reported prevalence between the two modes of 
data collection before Cohen’s kappa statistics were 
applied to assess the agreement between the two modes. 
In this study, Ⱪ values > 0.80 were interpreted as very 
good, 0.61–0.80 as good, 0.41–0.60 as moderate, 0.21– 
0.40 as fair and ≤ 0.20 as minimal agreement.

Pearson’s chi-square tests and one-way ANOVAs were 
used for analyzing possible differences between the two 
age groups (5% level of significance).

Logistic regression was performed to examine possible 
associations between age and reported bodily pain during 
the past 4 weeks and reported use of NSAIDs and analge-
sics for the two modes of data collection. The scores on 
bodily pain, which ranged from 0 (the most severe pain) to 
100 (no bodily pain), were divided in four categories (0– 
25, 26–50, 51–75 and 76–100). Age 38 years and the 
highest score of bodily pain (76–100) were chosen as 
reference categories in the analyses. Hosmer-Lemeshow 
tests were used for testing goodness of model fit. The 
results are presented as odds ratios (ORs) with 95% con-
fidence intervals (CIs).

Statistical analyses were performed using IBM SPSS 
Statistics for Windows, Version 25.0.

Ethical Considerations
The prospective Population Study of Women in 
Gothenburg was approved by the ethics committee of the 
University of Gothenburg and the Regional Ethical 
Review Board in Gothenburg from 1968 onwards includ-
ing all later follow-ups (latest DNr 258–16, 20160411). 
Informed written consent was obtained from all partici-
pants. The study was conducted in accordance with the 
Declaration of Helsinki.

Results
In all, 573 women, 38 or 50 years of age, participated in 
the 2016–17 data collection. Table 2 shows the partici-
pants’ education and experience of bodily pain during the 
past 4 weeks in relation to age. The mean score of the 
domain bodily pain was 74.6 (sd: 23.2). There was no 
significant difference in mean reported bodily pain (76.6 
vs 72.9, p = 0.052) between the age groups. A higher 
proportion of participants aged 38 years, compared with 
the 50-year olds, reported headache during the past three 
months (71.9% vs 61.8%, p = 0.011), while the prevalence 

Table 2 Distribution of the Study Population’s Age in Relation to Education, General Health, Bodily Pain During the Past 4 Weeks, and 
Reported Pain Conditions in Previous 3 Months (n=573)

Age

38 Years (n = 263) 50 Years (n = 310) p-value*

Educational level
High school examination or less 68 (26.5%) 122 (39.7%) 0.001
University studies 189 (73.5%) 185 (60.3%)

Bodily pain during the past 4 weeks**

None 73 (27.9%) 74 (24.1%) 0.279
Very mild to moderate 178 (67.9%) 212 (69.1%)

Severe or very severe 11 (4.2%) 21 (6.8%)

Pain that interfered with normal work during the 

past 4 weeks**
Not at all 146 (55.7%) 160 (52.1%) 0.340
A little bit to moderately 101 (38.5%) 120 (39.1%)

Quite a bit to extremely 15 (15.7%) 27 (8.8%)

Type of pain during the past 3 months***

Headache (incl. migraine) 187 (71.9%) 189 (61.8%) 0.011
Joint pain 50 (19.3%) 113 (36.9%) <0.001
Back pain 120 (46.2%) 130 (42.3%) 0.363

Pain in legs or knees 50 (19.2%) 93 (30.3%) 0.002

Notes: *Pearson’s chi-square. **From the domain “Pain” in the Short Form (36) Health Survey, self-administered questionnaire filled in at home before the first clinic 
appointment. ***From the interviewer-administered questionnaire with closed-ended questions. Bold text: Significance at a 5% level.
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of joint pain and pain in legs or knees was higher among 
those aged 50 years than those aged 38 (36.9% vs 19.3%, 
p <0.001, 30.3% vs 19.2%, p = 0.002, respectively). The 
reported total number of medicines in current use ranged 
from zero to eight with a mean of 2.1 (sd: 1.8). The mean 
was 1.9 (sd: 1.5) for the 38-year olds and 2.3 (sd: 1.9) for 
the 50-year olds (p < 0.001; data not shown).

The proportion of participants that reported use of 
NSAIDs and analgesics was higher when derived from 
the self-administered questionnaire compared with the 
interviewer-administered questionnaire (69.3% vs 58.5%, 
p <0.001). As shown in Table 3, the overall agreement 
between the two modes of data collection was fair. The 
highest level of agreement was for reported use of 
NSAIDs (Ⱪ=0.36). For antimigraine preparations, the 
agreement was no better than chance (Ⱪ=0).

A higher proportion of the participants aged 38 years 
reported use of NSAIDs and analgesics compared with the 
50-year olds (Table 4). In the regression model using data 
from the self-administered questionnaire, all three categories 
of bodily pain during the past 4 weeks were significant 
predictors for use of NSAIDs and analgesics. The most 
severe reported bodily pain was the only scoring category 
predicting the use of NSAIDs and analgesics in the model 
using data from the interviewer-administered questionnaire.

Discussion
This study identified significant intra-individual variability 
in self-reported use of NSAIDs and analgesics depending 

on mode of data collection. The use of a self-administered 
questionnaire with closed-ended medicine-specific ques-
tions gave higher reported prevalence rates of NSAID and 
analgesic use compared with an interviewer-administered 
questionnaire with open-ended questions. Reported use 
according to the self-administered questionnaire was also 
more strongly associated with experienced pain. The parti-
cipants had the possibility to fill in the self-administered 
questionnaire at home, whereas the interviewer- 
administered questionnaire took place at the clinic where 
a nurse asked the questions orally. Several factors probably 
contributed to the difference in reported use. Firstly, the 
presence of an interviewer may have introduced a social 
desirability bias, in the sense that participants may have 
underreported the use of medicines, a phenomenon that is 
particularly prevalent regarding use of medicines that are 
described negatively in media (in this case, eg, paracetamol 
and opioids). Secondly, the participants did not have their 
medicines available on site, and this combined with being in 
a study situation with associated stress might have impaired 
their recall. Another potential source of bias related to 
interviewer-administered questionnaires is that questions 
may have been asked in slightly different ways, with 
some interviewers being more helpful than others. 
Furthermore, the participants were asked to report prescrip-
tion drugs at the same time, which may have taken the 
focus away from the OTC medicines. Since some OTC 
analgesics can be bought from non-pharmacy retailers, the 
phrasing of the question in the interviewer-administered 

Table 3 NSAIDs and Analgesics in Current Use According to Data from Self-Administered Vs Interviewer-Administered 
Questionnaires (n=573)

Use of Medicines as Reported by Different Modes of Data 
Collection

Type of medicine (ATC code) Self-administered 
questionnaire (closed-ended 

questions)

Interviewer-administered 
questionnaire (open-ended 

questions)

n (%) n (%) Cohen’s Ⱪ p-value

NSAIDs and analgesics (M01A, N02) 393 (69.3%) 335 (58.5%) 0.27 <0.001

NSAIDs (M01A) 296 (52.4%) 191 (33.3%) 0.36 <0.001

Analgesics (N02) 319 (56.3%) 234 (40.8%) 0.24 <0.001
Opioids (N02A)* – 13 (2.3%)

Other (N02B)* – 219 (38.2%)

Salicylates (N02BA) 90 (16.0%) 25 (4.4%) 0.18 <0.001
Paracetamol (N02BE)* – 203 (35.4%)

Antimigraine preparations (N02C) 42 (7.4%) 12 (2.1%) 0.00 0.835

Notes: *Reported as “other analgesics” in the self-administered questionnaire; separate values not available. Bold text: Significance at a 5% level.
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questionnaire (ie, purchases in a pharmacy) might have led 
to underreporting. Although pharmacies are the preferred 
retailer for OTC medicines among Swedish adults, espe-
cially women, sales partly take place in grocery stores and 
similar localities.22,23

In this study, the effect of using a self-administered vs 
interviewer-administered questionnaire cannot be sepa-
rated from the effect of asking open-ended vs closed- 
ended questions. That closed-ended questions increase 
the reported prevalence rates of medicine use has been 
confirmed in several studies.13–15 For instance, Klungel 
et al showed that the sensitivity of medicine-specific ques-
tions was almost twice as high when compared with open- 
ended questions for recall of prescription medicine use.13 

Furthermore, as previously mentioned, participants may 
not know what to count as medicines when this involves 
those sold without prescription. Hence, providing exam-
ples may contribute to more accurate reporting. A Swedish 
study showed that consumers varied in their ability to 
identify the active substances in commonly used OTC 
analgesics. When confronted with the names of four active 
ingredients and a short list of brand names, only one-third 
were able to match at least three active substances to the 
correct brand.24 This is in line with the results of West 
et al, which showed that only 30% of NSAID-users were 
able to recall the generic or brand name of the medicine.11

The participants in this cohort were middle-aged 
women (38 or 50 years of age) whose average score on 
general health (SF36 domain) was higher than that 
reported in a previous population-based study from 
Gothenburg,25,26 indicating a rather healthy study 

population. Three-quarters reported having experienced 
bodily pain during the past 4 weeks, ranging from very 
mild to very severe, and the mean score on bodily pain 
was 74.6, which implies less pain when compared with the 
results of the previous study (mean: 69.5).25 However, the 
mean age in the previous study was higher (62.8 years) 
and 23% were men.

There was a higher prevalence of reported NSAID and 
analgesic use among younger women (38 years) compared 
with older women (50 years), which cannot be explained 
by more bodily pain during the past 4 weeks, according to 
Table 2. However, a part of the explanation may be men-
strual pain, and that a higher proportion of the 38-year olds 
reported having headaches. Both menstrual pain and head-
aches, regardless of the underlying causes, are often 
relieved by OTC NSAIDs and analgesics. The pain more 
prevalently experienced by the 50-year olds, ie joint pain 
and pain in legs or knees, is more likely relieved by 
prescribed analgesics.

NSAIDs and analgesics constitute a group of medi-
cines that are used extensively throughout the world. 
Since much of the consumption stems from non- 
prescription purchases, there is less insight about the 
use of these medicines compared with those sold by 
prescription only. Prescription-free medicines are often 
perceived by consumers as less risky than other 
medicines,27 while they in fact may have serious con-
sequences, even in therapeutic doses, for individuals 
with certain conditions.28–30 Good methods to study the 
use of these medicines are therefore needed. The high 
extent of intra-individual variability in reported medicine 

Table 4 Adjusted Odds Ratios (ORs) for the Reported Use of NSAIDs and Analgesics by Different Modes of Data Collection in 
Relation to Age and Experience of Pain During the Past 4 Weeks (n=573)

Self-Administered 
Questionnaire*

Interviewer-Administered 
Questionnaire**

n % OR 95% CI n % OR 95% CI

Age 38 years (Ref) 191 73.5 1.0 170 64.6 1.0

50 years 202 65.8 0.6 0.44–0.89 165 53.2 0.6 0.42–0.83

Score on bodily pain (past 4 weeks)*** 76–100 (Ref) 193 59.6 1.0 180 55.2 1.0

51–75 115 77.2 2.5 1.66–3.75 90 60.4 1.3 0.87–1.92

26–50 60 90.9 4.0 2.15–7.26 43 64.2 1.5 0.87–2.63

0–25 25 92.6 7.6 2.56–22.63 21 77.8 3.1 1.22–8.02

Notes: *Hosmer-Lemeshow test of model fit: Chi-square: 0.75 (p=0.945). **Hosmer-Lemeshow test of model fit: Chi-square: 0.86 (p=0.930). ***Domain from the Short 
Form (36) Health Survey, self-administered questionnaire filled in at home before the first clinic appointment. Bold text: Significance at a 5% level.
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use shown by the two modes in the current study under-
lines the need for careful consideration of questionnaire 
design and the wording of specific questions. This may 
be particularly relevant in large studies employing var-
ious questionnaires and clinical examinations, where 
medicine use may not receive sufficient attention in 
study design.

If an interviewer-administered approach is chosen, it is 
also important to provide clear interview instructions so 
that the data collection is conducted as uniformly as pos-
sible, especially if several interviewers are involved. As 
shown by the current study, we need to consider whether 
the same questions have been asked, when we combine or 
compare results from different data collections.

Several of the weaknesses discussed regarding differ-
ent ways of collecting data on medicine use also affect 
the validity of the current methodological study. Clearly, 
the questions were differently phrased, for instance in 
terms of time frame. In the self-administered question-
naire, the participants were asked to report “use” (ie any 
use daily, weekly or monthly), whereas the interviewer 
just asked “what are you using”, allowing the participants 
to interpret the meaning of “use” themselves. Another 
difference was that the participants were asked by the 
interviewer to report OTC use together with prescription 
medicine use.

In future population-based studies, researchers should 
keep in mind that different modes of data collection yield 
different results on self-reported medicine use. Ideally, we 
should collect data using complementary methods. If this 
is not possible, due to for instance resource restraints, 
practical challenges or ethical considerations, the results 
of this study suggest that a self-administered questionnaire 
that can be filled in at home where the participants have 
their medicines available would result in a higher preva-
lence of self-reported use of NSAIDs and analgesic med-
icines compared with an interviewer-administered 
questionnaire conducted at the study site. Items in self- 
administered questionnaires should be self-explanatory, 
preferably closed-ended, and supplemented with 
examples.

Conclusion
This study among middle-aged Swedish women showed 
that different modes of data collection yielded large varia-
tions in self-reported use of NSAIDs and analgesic medi-
cines. The use of a self-administered questionnaire with 
closed-ended medicine-specific questions identified more 

users of NSAID and analgesic medicines compared with 
an interviewer-administered questionnaire with open-ended 
questions. Reported use according to the self-administered 
questionnaire was also more strongly associated with 
experienced pain.

Data Sharing Statement
The datasets used and/or analyzed during the current study are 
available from the corresponding author on reasonable 
request.
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