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Abstract
Public Health Questions on Physical Disabilities and Musculoskeletal Conditions. Studies using health surveys
PhDThesis. National Institute of Public Health andthe Environment, Bilthoven,The Netherlands,Wageningen University,Wageningen,The Netherlands.
H.SusanJ.Picavet
For population-based information on physical disability and musculoskeletal conditions
health surveys are the most important source of information. In this thesis studies are presented on the methods of the health survey and on public health questions concerning
physical disabilities and musculoskeletal conditions. Data were used from a national health
survey (the NetHIS, several years, n=±9,000 each year), a general epidemiological study
(MORGEN-project 1993-1997, n=22,415) and adisease-specific health survey (DMC3-study
1998, n=3,664).
First,two studieswere carriedoutconcerning the methodology of the health survey. It was
shown that differences did not exist between respondents to a health mail survey or to a
health interview survey, with one exception: persons with only primary school education
were underrepresented inthe mailedsurvey comparedto the interview survey. Inaddition it
was shown that differences in survey methodology hada substantial effect on prevalence
estimates of disability. In particular the exact wording of the questions affected the results
(up to differences of 16percentage points), but also the method of data collection. Written
questionnaires gave higher prevalences of disability than personal interviews, up to 11
percentage points. Itcanbeconcludedthat itdoes not matter how potential participants are
approached, the same persons participated (with the exception of the lowest educational
groups), but it does matter how data collection takes place and how the questions are
worded.
Second, the public health questions on physical disability and musculoskeletal conditions
were focused on prevalences, trends, risk groups and determinants. The observed
prevalences of self-reported physical disability (12.5% of population of 16years and over)
and musculoskeletal conditions (up to 75% of population aged 25 years and over) were
high,which isthe same inother western countries. Inthe period 1990-1998the prevalence
of physical disability did not change with the exception of the prevalence of disability of
mobility which dropped slightly with 0.2 percentage points per year. Of the total prevalence
of disability of mobility (20.5%) one-third could be attributed to the six following groups of
chronic conditions: musculoskeletal diseases, lung diseases, neurological disorders, heart
diseases, diabetes, and cancer. Musculoskeletal disorders account for the major part. Risk
groupsfor physical disabilities were olderagegroups,women, persons livingalone, persons
who were divorcedorwidowed andpersonswith alow educational level.However, general
socio-demographic characteristics could not be used to identify high risk groups for
musculoskeletal pain, with the exception of persons who are work disabled and women.
There were no differences between the working and the non-working population for the
burden of low back problems. Activities characterised byanawkward posture, bythe same
posture for alongtime or byoften bendingandrotatingthetrunkcontributed significantly to
low back pain inthe population but physical inactivity didnot.
Physical disabilities and musculoskeletal conditions make an important contribution to the
burden of public health.These health problems need increasing attention of epidemiological
research and public health policy, despite the fact that it concerns lessthan perfect defined
health problems ('questionnaire diseases and conditions') based on less than perfect information sources (the healthsurvey).
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Stellingen behorendbij het proefschrift 'Healthsurveyquestionson
physicaldisabilitiesandmusculoskeletalconditions-studiesusing
healthsurveys'van Susan Picavet.

1.

Deprevalentie vanlichamelijke beperkingen bestaat niet.

2.

Schriftelijke surveys leveren hogereprevalenties van
lichamelijke beperkingen opdan mondelingesurveys.

3.

Nederlanders met alleeneen lagere schoolopleiding doen
relatief vaker meeaansurveys waarbij zepersoonlijk
ge'i'nterviewdwordendanaansurveys waarvoor zeeen
vragenlijst moeteninvullen.

4.

Voldoenaande 'Nederlandse NormGezond Bewegen'
vermindert niet het risicoop lagerugklachten.

5.

Onderzoekers gebruiken liever elkaarstandenborstel dan
elkaars (onderzoeks) methodeneninstrumenten.

6.

Hoe hoger de respons, hoehoger de kansop selectievenonrespons.

7.

Rokenverhoogt de kansopnetwerken.

8.

Privehuishoudens ongevraagd benaderen voor commerciele
doeleinden iseenvormvan 'stalking' enmoet strafbaar
wordengesteld.

Wageningen,20april2001
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Chapter 1
Introduction
In the year 2000 Dutch men are expected to live about 75 years and Dutch women
80 years1whereas 100years earlier these figures were 51 and 53.2These increasing
life expectancies are a result of better health circumstances including fewer epidemics of infectious diseases, increasing prosperity, better food, better work circumstances, less heavy physicalwork, better housing, and better health care.3
However, there is also a reverse to this medal: growing numbers of elderly people
and the oldest old lead to an increasing prevalence of 'old age'-problems, an increasing number of physically disabled, partially sighted, cognitively impaired and
hard of hearing persons. In addition, the working population is confronted with
health problems like burn-out, chronic low back pain and Repetitive Strain Injury
(RSI) which could be associated with the new work circumstances (computer and
other monotonous work), and asedentary life style.
Nowadays the health of the Dutch population is, like other Western or developed
countries, characterised by chronic health problems.1 These health problems are for
example cardiovascular diseases, chronic obstructive pulmonary diseases (COPD),
cancer, musculoskeletal conditions, and long-term disabilities. These chronic health
problems require long-term and expensive health care facilities. The major part of
the costs for health care is consumed by the care for the chronically ill.1,4 The future
of the health of the Dutch is not expected to be too rosy either: chronic health
problems will increase due to increasing life expectancies and increasing numbers
of the elderly1,5and so will their impact on health care resources.
This thesis focuses on two major health problems: physical disabilities and musculoskeletal conditions. Physical disabilities refer to problems with routine daily functioning such as walking, carrying, hearing and seeing.6 These are key health indicators for an ageing population because they are very prevalent in the growing elderly
population and they reflect dependency on health care.7 Muscoloskeletal conditions
are an important source of physical disabilities8 and are associated with a large societal burden because of their impact on sick leave and work disability.9 The most
common musculoskeletal conditions are: low back pain, pain of neck and shoulder
and pain of hip and knee.
Both these indicators represent health problems that are mostly not univocally defined by diagnoses nor represented in health information sources like hospital and
mortality statistics. These health problems are characterised by pain and limitations
for which w e often have to rely on self-reports of persons, such as used in a health
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survey. A health survey supplies information on a population by structured questioning of a sample of that population. Sometimes a physical examination can also
be part of the assessments. We used health surveys to answer some public health
questions on physical disabilities and musculoskeletal conditions. Before studying
these public health questions, the methodology of health surveys will be examined,
focusing on non-response bias and the subjective nature of the self-reported information.

Questions on Health Survey methodology
A health survey is a type of population survey that includes measures of health
characteristics, health related behaviour and a variety of demographic and socioeconomic characteristics.'0 If the target population for such a health survey is all
persons living in a certain country, the survey is usually referred to as a national
health survey. If health survey data are collected by face to face interviews, the
survey is commonly referred to as a health interview survey (HIS).
Compared to other information sources of health problems in the population, like
health service registers and death registers, the advantages of health surveys
include (i) the combination of data on socio-demographic and other background
variables, lifestyle and many other possible determinants and health and morbidity
characteristics, (ii) the possibility of assessing subjective data such as pain,
complaints, perceived health, knowledge of health services, coping strategies, and
opinions and (iii) the collection of data on many subgroups in the population
including those who did not have contact with health services.
Disadvantages of health surveys include (i) failure of contacting everybody in the
sample, and therefore introducing possible bias, (non-response bias) and (ii) reliance
on self-reports that may not be valid. These disadvantages are further investigated in
this thesis.
First, the effect of a mail or interview approach on the response (size of response
and characteristics of respondents) is examined. Most health surveys in the
Netherlands are carried out by mail or by home interview. Differences in response
with regard to (socio)demographic, lifestyle and health characteristics are studied for
t w o national health surveys, one using home interviews and one using mail
questionnaires. (Chapter 2.1).
Second, astudy on the effect of differences in survey methodology on the results is
presented. The methodological differences were differences in the method of data
collection (proxy questioning, yes/no; interview versus self administered
questionnaire) and in construction of the questionnaire (wording of introductory text,
of activities, and of response categories). The effect of these differences on
prevalences in three domains of physical disability - activities of daily living, mobility,
and communication (hearing and seeing) -were studied (Chapter 2.2).
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Public Health Questions on physical disability and musculoskeletal conditions
Central public health questions are: What are the prevalences and incidences of diseases? How do these figures change over time? Are there any groups inthe population at higher risk of developing diseases and health problems? What are the risk
factors? How do these factors change over time?
In this study the focus is on prevalences, risk groups and determinants. General sociodemographic characteristics were used to identify high risk groups. These characteristics were: age, sex, marital status, household situation (living alone or with others), region of living, work status and educational level. Identification of high risk
groups in the population is for instance necessary to generate hypotheses or explanations of health differences and for the estimation of the potential health impact of
prevention programs. The existence of differences in health between subgroups in
the population also suggest that there is room for improvements in health.
For physical disability a study was carried out to estimate prevalences, identify risk
groups and analyse time trends (chapter 3.1). In addition it was studied which
chronic conditions are responsible for the burden of physical disability in the population (chapter 3.2).
Chapter 4 presents studies on musculoskeletal conditions, starting with a study on
prevalences and risk groups of musculoskeletal pain of different anatomical sites
(chapter 4.1.1). The next parts of chapter 4 focuses on the most common pain site:
low back pain. The differences in the burden of low back problems between the
working and non-working population are described in chapter 4.1.2. In addition two
studies are presented on determinants of low back pain: one focusing on physical
load in daily life (chapter 4.2.1) and one focusing on physical inactivity (chapter
4.2.2).

Health surveys analysed inthis thesis
Several health surveys were used for the studies presented in this thesis. The main
surveys were the NetHIS, the MORGEN-project and the DMC3-study, all based on
random samples of men and women living inthe Netherlands.
NetHIS11 stands for the Netherlands Health- Interview Survey. It is carried out on a
continuous basis since 1981 by Statistics Netherlands. Approximately 9000'persons
are yearly interviewed at home and are also requested to fill in aquestionnaire. Several years of data of the NetHIS are used for analyses inthis thesis.
The MORGEN-project12 is the Monitoring Project on Risk Factors for Chronic Diseases carried out by the National Institute of Public Health and the Environment in
the period 1993-1997. More than 22 thousand persons aged 20-59 years and living
in 3 towns in the Netherlands (Amsterdam, Doetinchem and Maastricht) participated. The measurements consisted of several self-administered questionnaires and
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a physical examination. The MORGEN project formed also the basis of follow-up
studies inDoetinchem andMaastricht.
The DMC3-study13 is a national health survey on musculoskeletal conditions using
mailed questionnaires. The DMC3-study was carried out in 1998-1999 by the National Institute of Public Health and the Environment in co-operation with Statistics
Netherlands. DMC3 stands for Dutch population-based Musculoskeletal Complaints
and Consequences Cohort. An age-sex stratified sample of the Dutch population
aged25 years and over was approached for this study and3,664persons returned
thequestionnaire.
Table1.1presentsanoverview ofthe healthsurveysanalysedbychapter.
Table1.1 Overview of healthsurveys usedindifferent chapters ofthisthesis
fu—^—T-jAAge
„
Healthsurvey
Chapter
Title
group
(yr.) NetHIS

MORGEN-study DMC,-study

2.1

National healthsurveys bymail
or homeinterview:effects on
response

25+

NetHIS1998,
n=6,061

2.2

Comparing survey data onfunctionaldisability:the impactof
somemethodological differences

55+

5datayears of
NetHIS(1983,
1984,1985,1989,
1990)n=9,814

3.1

Physicaldisability intheNetherlands:prevalences,risk
groupsandtime trends

19+

NetHIS19901998,n=62,352

3.2

Contribution ofsix chronic con- 20+
d'rtionstothe burdenof mobility
disability inthe Dutch population

4.1.1

Musculoskeletal paininthe
Netherlands:prevalences,consequences and riskgroups,the
DMC,-study

4.1.2

Prevalences andconsequences 20-59
of low back problems inthe
Netherlands,workingvs.nonworking population,the MORGEN-study

4.2.1

Physical loadindaily activities
and low back problems,the
MORGEN-study

20-59

MORGEN19931997,n=22,415

4.2.2

Physicalinactivity: ariskfactor
for low back problems inthe
general population?

20-59

Maastricht cohortofMORGENstudy 1994-1997
withfollow-up in
1998,n=3,759

Other surveys

Baseline
Measurement,
n=3,664
4other surveys,
see chapter2.2,
n=10,254

NetHIS19891994, n=26,288

25+

Baseline
Measurement,
n=3664

MORGEN19931995, n=13,822
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Chapter 2.1
National health surveys by mail or home
interview: effects onresponse*
Abstract
Study objective - To study the effect of using a mail questionnaire or home interviews on the size and the selectivity of
response to national health surveys.
Design- The interview survey and the mail survey were both
carried out in the same country (the Netherlands) using the
same sample frame, the same study period (1998) and collected partly the same data on demographic, socio-economic
and health characteristics.
Setting-The Netherlands.
Participants - Dutch non-institutionalized inhabitants aged 25
years and over.
Main results - Response to the mail survey was lower
(46.9%, n=3,664) than to the interview survey (58.4%,
n=6,061). The mail survey gave higher response rates for
women and lower response rates for persons with lower levels of education. Respondents to the mail survey reported
lower rates of smoking but a slightly worse health status and
higher figures on the use of health care services. No differences by method of data collection were found for age, marital status, region, household composition, work status and
categories of body mass index.
Conclusion -Although the response of the mail survey was
lower than the home interview survey, respondents showed
generally small differences, with exception of level of education.

Picavet, HSJ. National health surveys by mail or home interview: effects on response
(submitted).
Part of data also published in: Picavet, HSJ, HWV van Gils, JSAG Schouten. Klachten van
het bewegingsapparaat in de Nederlandse bevolking, prevalenties, consequenties en risicogroepen. CBS/RIVM(RIVMrapportnummer 266807002) Bilthoven,2000.
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Introduction
National healthsurveysarethe mainsourcesfor dataon many (public) health
indicators. Data collection can be carried out by face-to-face interviews, telephone
interviews, mailquestionnaires oracombination of methods. Inthe Netherlands we
often use face-to-face interviews carried out at home or mail questionnaires. The
choice of the mode of data collection is determined by several factors, including
available resources and response expectations. Face-to-face interviews surveys are
much moreexpensivethan mailsurveys.1Severaleffects of modeof data collection
on responseareknown.
First it is generally thought that response rates are better for interview
surveys than mail surveys2, some evidence for elderly is available.3 Second, those
who respondto interview surveys can bedifferent from those who respondto mail
surveys. There is some evidence that lower socio-economic classes are underrepresented in mail surveys compared to interview surveys.4 Third, people can
responddifferently toquestionson paperthantoquestionsaskedbyan interviewer.
For instance, for some disability indicators it is known that systematically higher
prevalences are found using self-administered questionnaires compared to
interviews.5 The same is found for other health indicators" In addition, questions
that can be affected by social desirability, e.g. alcohol consumption, using of car
belts,aresuspectedto dobetter inself-administered questionnaires than inface-toface interviews. However, information on height, household composition, work
status isconsidered nottobeaffected bymodeofdatacollection.9
For this paper we were able to study the response to a health mail survey
and to a health interview survey, both using the same sample frame (population
register),the sametarget population (the Dutch non-institutionalised population) and
mainly the same topics and questions. The question of our study is: does usinga
mailedsurveyoraninterview survey leadto different responsgroups,?According to
the (limited) data inthe literature we expect (a)the response on the mail survey to
be lower than onthe interview survey, (b)that respondents to the mail survey with
lower educational levels are underrepresented and (c)that population estimates on
non-mode-dependent questions such as work status, number of persons in the
household, height andweight, are not affected by mode of data collection, (d) Our
last hypothesis isthat population-based estimates of health indicators basedon mail
survey will represent alessfavourable health status compared to the interview survey.

Methods
Two health surveys carried out in the Netherlands were analysed (1) the
Netherlands Health Interview Survey (NetHIS) of 1998 which uses face-to-face interviews at home carried out by trained interviewers combined with a paper ques-
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tionnaire,and (2)the baseline of the Dutch Musculoskeletal Complaints andConsequences Cohort study (DMC3-study) which uses mail questionnaires. General characteristics of the two studies are presented intable 1. The NetHIS is acontinuous
survey started in 1981 and carried out by Statistics Netherlands. From 1997 the
NetHIS is one module of the integrated system of face-to-face interviews of Statistics Netherlands. The DMC3-study is carried out by the National Institute of Public
Healthandthe Environment incollaboration with Statistics Netherlands. Forthe two
surveys the same sample frame (population register) and sample method were
used, although for the DMC3-studythis was a stratified sample.The sample frame
provides uswith data ondate of birth, sex, marital status andaddress details of the
persons inthe sample. The surveys collected identical information for sociodemographic characteristics, health indicators, risk indicators and the use of health services. We have, however two exceptions: the questions on houshold composition
andoneducational level were much more detailed inthe NetHISthan inthe DMC3study.
The net response was calculated by dividing the number of respondents by
the number of those actually approached excluding those who were known to be
deceased or those whose address was unknown. These figures are presented for
both surveys:forthetotalgroupandbysampleframe characteristics, i.e.agegroup,
sex, marital status and region. For NetHIS two response figures are given: one for
the interview andone for questionnaire. After the interview, which iscarried out by
trained interviewers with laptopcomputersthe interviewees were handedthepaper
questionnaire andaskedtofill it inandsend itbackbyfree post returnenvelope.
Inorderto comparethe results of the surveys, both surveys wereweighted.
Weighting factors were constructed in such away that the distribution of both surveysbyage,sex,regionandmaritalstatuswasequaltothatofthe Dutch population
of 1998.The surveys were then compared for (1) sociodemographic characteristics
(household composition, education, work status), (2) health indicators (perceived
health, limitations in daily life, chronic conditions), (3) risk factors (smoking, body
mass index)and(4)the useof healthcareservices.
Household composition presents the number of persons living inthe household. Level of education was measuredasthe highest level reachedandthensummarised in 4 groups: primary school,junior (vocational) education, secondary (vocational) education,vocational colleges/university. Work status isdefined according to
4 categories: have paid work for more than 12 hours a week, does not have paid
work for more than 12 hours per week but wants to have work for more than 12
hoursaweek, does not have nor wants work for more than 12 hours aweek, and
those who are work disabled or haveapension (at least everybody above 65years
of age). Perceived health was measured with the question, 'How do you rate your
health using a mark for a school-report?' In the Netherlands these marks are between 1and 10with 10asthe best mark.Thefollowing groupswere madeaccordingto other descriptions of health10:mark 1 to 5(badhealth),6to 7(averagehealth),
7.5to 8.5 (goodhealth)andhigher than8.5 (excellent health). Limitations indaily life
was measured byasimple question 'Do you have any limitation inyour dailyactivi-
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ties due to a health problem?' For the assessment of chronic conditions a list of
chronic health problems was used.The majority of the descriptions of chronic conditions were identical for the DMC3-study and the NetHIS. These were: COPD
(Chronic Obstructive Pulmonary Disease), sinusitis , coronary heart disease or other
severe heart disease, hypertension, (consequences of) stroke, peptic ulcer, severe
intestinal disorder, diabetes, thyroid disorders, epilepsy, dizziness and falling, migraine, severe skin disease and cancer.
For smoking 5 fixed response categories were used: every day smokers, occasional
smokers, former every day smokers, former occasional smokers and never smokers. 'Occasional' smokers are those who smoke less than one cigarette aday. Body
Mass Index (BMI) is calculated by dividing weight (in kilogram) by squared length (in
meters) and was categorised as < 18.5 (underweight), 18.5-25 (normal weight), 2530 (moderate overweight) and > 30 (severe overweight).11 The use of health care
services was measured identically in both surveys for contact with general practitioner (GP), medical specialist and physiotherapist. For the GP and the medical specialist two indicators were calculated: contact in the past 2 months and contact in
the past year. For the physiotherapist only contact inthe past year was measured.
Differences in results between the surveys were calculated using the
weighted percentages and the 99% confidence limits were calculated using the
standard errors of the unweighted prevalences.
Table 1 Overview ofsurvey characteristics
DMC,-study

NetHIS

Periodof research

September 1998-January 1999

January-December 1998

Sample

Twophasesamplefrompopulation register,personsof25years and older,
stratified byage(10years groups) and
sex

Two phasesamplefrompopulation register

First contacts

Mail questionnaire with letter signedby
hand

Advance letter andafter aweek visitof
trained interviewer with structured questionnaire programmed inlaptop computer

Extra contacts

1ereminder after3weeks (letter),2e
reminder after 6weeks(response card,
telephone or questionnaire)

Amaximum of3homevisitson different
times,one reminder(letter)forthe questionnaire

Duration

30-60minutesfor completionofquestionnaire

Interview durationof45minutes onthe
average and 15minutesforthequestionnaire

Questionnaire of28pageswith routing
indicated bycolors andfree post return
envelope

Interview and questionnaire of 12pages
(whichwas leftbehindandcould besent
byfree postreturn envelope)

Data collection

Contents

Generalcharacteristics (20%)
Healthcharacteristics (80%)

General characteristics (50%)
Health characteristics (50%)
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Table2 Responsefor DMC3-study(mailsurvey) andNetHIS(interview survey)by demographic
characteristics availablefromthe sampleframe

DMC -study

NetHIS

Response

Sample
Number Number

%

Sample

Response
interview
Number Number
%

Re sponse
questio inairet
Number
%

Total

7818

3665

46.9

10378

6061

58.4

4970

47.9

Men
Women

3942
3876

1641
2024

41.6
52.2

4969
5410

2907
3154

58.5
58.3

2395
2575

48.2
47.6

Age group
25-44yr
45-64yr
65+yr

2552
2741
2613

1178
1348
1139

46.2
49.2
43.6

4760
3629
1989

2799
2130
1132

58.8
58.7
56.9

2288
1795

48.1
49.5
44.6

1338
5172

475
2626

2076
6780

1005
4278

760
548

327
237

35.5
50.8
43.0
43.2

765
737

408
370

48.4
63.1
53.3
50.2

46.4
45.7
46.9
48.9

1130
4641
2192
2410

2432
1414
1518

Marital status
Not married
Married
Widow
Divorced
Regionofliving*
North
West
East
South

872

405

3179
1770
1997

1453

831
976

697

61.7
52.4
64.5
63.0

887

817
3573

284
296

572
2000
1165
1233

39.4
52.7
37.1
40.2

50.6
43.1
53.1
51.2

tThese arethe numbersofthe personswho participated inthe interview andalsoreturnedthe
supplement paper questionnaire.
*The Netherlands isdividedinto 12provinces.Three provinces arecombinedtooneregion.

Results
The responseto the interview of the NetHISwas higher (58.4%)thanthe response of the mailquestionnaire ofthe DMC3-study (46.9%) (table2).Usingaquestionnaire as a second step after the interview survey gave some additional nonresponse, resulting in a net response to the NetHIS questionnaire of 47.9%. The
mail survey gave higher response rates for women than for men whereas the
NetHIS shows nodifferences bysex.Theresponse patterns of the two surveys for
age, marital statusandregionwere similar.Theresponseof personsof 65yearsand
over was slightly lower than of the other age groups. Those who were married
show the highest response andthose who were not marriedthe lowest. By region
of living we found aslightly lower response in the West, which isthe most urbanised regionofthe Netherlands, includingAmsterdam, RotterdamandTheHague.
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Table3 Estimations ofsocio-demographic andhealthandhealth-related characteristics accordingto DMC3-study
andNetHIS,bothsurveysweightedfortheDutchpopulationof 1998,andthedifferences betweenthesurveys,incl.
99%Confidence limits.
Differencet 99% CL
NetHIS
DMC,-study

%
Socio-demographic characteristics
Household composition
Oneperson
Two persons
Morethantwo
Education(highestlevel reached)
Primary school
Junior (vocational) education
Secondary (vocational) education
Vocational colleges,university
Work status
Havepaidwork >12hours/week
Wants paidwork >12hours/week
Doesnotwantpaidwork >12hours/week
Pension,work disabled
Healthindicators
Perceived health (bymark)*
1-5(bad)
6-7 (average)
7,5-8,5(good)
>8,5(excellent)
Limitations indaily life
Chronic conditions*
COPD
Sinusitis
Coronary heartdisease or other severe heart
disease
Hypertension
(consequences of)Stroke
Peptic ulcer
Severe intestinal disorder
Diabetes
Thyroid disorders
Epilepsy
Dizziness andfalling
Migraine
Severe skin disease
Cancer
Riskindicators
Smoking*
Everyday
Occasionally
Former every day
Former occasionally
Never

16.7
40.6
42.7

17.4
39.5
43.2

0.7
1.1
0.5

(-1.3
(-1.6
(-2.2

2.7)
3.8)
3.2)

14.5
34.7
28.3
22.6

21.1
26.0
32.0
20.8

6.6
8.7
3.7
1.8

(4.4
(6.2
(1.3
(-0.4

8.8)
11.2)

55.5

56.0

6.6

14.9
23.2

15.0
22.4

0.5
0.2
0.1
0.8

(-2.2

6.4

(-1.1
(-1.9
(-1.7

3.2)
1.5)
2.1)
3.3)

6.1)
4.0)

6.2

6.3

30.1
40.6
23.2
12.7

24.7
44.1
24.2
16.6

0.1
5.4
3.5
1.0
3.9

(-1.3
(2.8
(0.7
(-1.4
(1.9

1.5)
8.0)
6.3)
3.4)
5.9)

8.1

0.3
2.2
0.8

(-1.2
(0.5
(-0.3

1.8)
3.9)

2.9

7.8
9.6
3.7

11.9

11.1

0.8
1.9
4.0
3.1
2.6
0.6
2.9

0.8
0.1
0.4
1.8
0.1
0.8
0.1
1.1
2.5
0.1
0.3

(-1.1
(-0.5
(-0.4
(0.8
(-1.0
(-0.1
(-0.3
(0.2
(0.9
(-0.7
(-0.4

2.7)
0.7)
1.2)
2.8)
1.2)

2.0
1.6

0.9
1.5
2.2
3.0
1.8
0.5
1.8
7.5
1.9
1.3

24.2

29.4

5.5

5.4

22.2
13.6
34.5

24.2
10.1
31.0

5.2
0.1
2.0
3.5
3.5

(-1.1
(-0.5
(1.6
(0.9

11.8

10.0

(2.8

1.9)

1.7)
0.5)
2.0)
4.1)
0.9)
1.0)

7.6)
1.3)
4.5)
5.4)
6.1)
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(Table3cond.)
DMQ,-study
Body Mass Index
< 18.5
18.5-25
25-30
>30
Useofhealthcareservices
Contactwith GP, past2months
Contactwith GP,pastyear
Contactwith medical specialist,past2months
Contactwith medicalspecialist,pastyear
Contactwith physiotherapist,pastyear
*ln NethHISassessed bypaper questionnaire
tAbsolute difference ofthe prevalences ofthetwo surveys.

NetHIS

1.5

1.7

57.0
33.1

55.9
33.7

8.4

8.8

46.2
76.9
20.3
35.3
22.7

36.6
77.3
16.1
40.8
18.9

Difference!

0.2
1.1
0.6
0.4

99%CL

(-0.5
(-1.6
(-2.0
(-1.2

9.6 (6.9
0.4 (-1.8
4.2 (2.1
5.5 (2.8
3.8 (1.6

0.9)
3.8)
3.2)
2.0)

12.3)
2.6)
6.3)
8.2)
6.0)

Table 3 presents the estimations of different characteristics of the Dutch
population aged25yearsandoveraccordingtothetwo surveys.These estimations
were almost identical for household composition and work status, but for level of
education we found that those with only primary school were underrepresented in
the DMC3-studywith 14.5%comparedto 21.1% inthe NetHIS. If this figure isestimated on the basis of those who participated in the NetHIS and also returned the
questionnaire, we get apercentage of those with only primary school of 19.5%. Of
the NetHIS respondents who did not return the questionnaire 28.4% (p<.01) had
only primary school. Forthe other characteristics there was no difference between
the respondents of NetHIS who did and who did not return the questionnaire (not
shown).
For the health indicators we see that estimated proportions of the extreme
values of subjective/perceived health (bad and excellent) were the same for both
surveys but that there was asmall shift to better health in the NetHIS. In contrast
withthatthe NetHIS reportedahigher prevalenceof personswith limitations indaily
life (16.6% versus 12.7%), suggesting a worse health for the respondents of
NetHIS.The estimated prevalences of 14chronic conditions were the same in both
surveys orslightly higher inthe DMC3-study.Thelatterwastruefor: sinusitis,severe
intestinal disorder, dizzinesswithfalling,andmigraine.
The DMC3-studygavealower figure for every daysmokers thanthe NetHIS,
24.2% versus 29.4% butthe estimations of BMI-categorieswere the samefor both
surveys.The useof health care services (GPor specialist) duringthe past 2 months
and contact with the physiotherapist duringthe past year was more often reported
by the respondents of the DMC3-study. The percentage persons with contact with
GP during the past year was the same for both studies and the percentage with
contact with medical specialist duringthe pastyear was relative lower inthe DMC3study.
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Discussion
In this study we found that a health mail survey had a lower response rate
than a health interview survey but that the differences in the respondents by mode
of data collection were small with exception of educational level.
Other studies also reported higher response rates for interview surveys than
mail surveys.3 However it is very difficult to make absolute statements about this
because many other factors could have affected response such as study design
differences. In our study one important drawback of the mail survey was the length
of the questionnaire. The questionnaire was rather long, with 28 pages. However,
the questionnaire was divided in a few parts indicated by coloured paper and if a
screening question was negative many pages could be skipped. There is some
evidence that long questionnaires affects response negatively1213, although one
study did not found a difference in response by using a 4 page or 16 page
questionnaire.14 We think that the response of the mail survey would have been
higher if we had used a much shorter questionnaire but then the amount of
information gathered would have been much less.
In both surveys analysed in this paper, high risk groups for low response
were: higher age groups (65 years and over), and those who were not married
(anymore), and this was found before.13,17 Usually men were also underrepresented
but w e did not found this in the NetHIS. We found no differences between the mail
survey and the interview survey with regard to age, marital status and region of
living. Other studies also reported no difference by region18although rural areas had
a slightly higher response than urbanised areas.13 For the demographic
characteristics, w e conclude that our national mail and interview surveys with
respect to health-related topics have similar, slightly selective, response.
An under-representation of lower socio-economic groups in the mail survey
has been found before, regardless the indicator being income levels1719 or level of
education.1420 However, also examples exist with no differences in response by income groups.21 Because level of education is in general such an important determinant of health22 and health-related behavior23 it was important to look for response
bias due to educational level. Unfortunately there is no other source than population
surveys for the information on the distribution by level of education in the Netherlands. So it is impossible to say whether or not the estimations of the surveys represent an under- or overestimation. This study indicates that those with only primary
school were less likely to respond to a mail questionnaire than to an interview survey.
For a health survey it was also important to identify response bias due to
health. What are the health characteristics of respondents and non-respondents? In
general it is suggested that respondents to health surveys are the 'worried well' 24 :
healthy individuals who see their doctor regularly and follow healthy life-style
practices. Our study showed that the mail survey gave higher rates of health care
utilisation and a lower prevalence of smoking compared to the health interview
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survey. The overestimation of the utilisation of health services by mail surveys was
found before25,26 and the same was true for the underestimation of smokers.20,27 The
mail survey gave a slightly more unhealthy picture of the population than the
interview survey, based on subjective health and a few chronic conditions.
However, in contrast to what we expected 5the prevalence of limitations in daily life
was higher in the interview survey than in the mail survey. Examples of studies on
non-response bias with respect to health characteristics are mail surveys among the
very elderly and non-response bias was often found 9 due to bad health and
diminished cognitive functioning28, affecting health-related estimations more than
factual information.9 Elderly non-responders also had higher death rates.924 In general
w e can expect that health surveys miss the very unhealthy part of the population
and that respondents of mail surveys can be described as the 'worried well'. It was
important to note however that although some of the differences between the
NetHIS and the DMC3-study are statistically significant the differences in terms of
percentage points are small. A lack of differential non-response in comparing mail
surveys and interview surveys was also found inother studies.2'29
A limitation of this study is that both surveys have a rather low response.
Surveys inthe Netherlands are in general confronted with lower response rates than
health surveys elsewhere in Europe30, or compared to mail surveys published in
medical journals31 despite intensive efforts to reduce non-response. General
guidelines to increase motivation for participation32 were used where possible,
including an interesting topic (health), confidentiality, a good reputation of the two
organisations responsible for the surveys, approval by official institutions, use of
advance letters in the home interview survey, repeated contacts (with a maximum
of three), use of trained interviewers and attractive questionnaires. Systematic
differences in health and health-related topics between those participating and not
participating in health surveys - whether or not by mail or interview -are possible. If
such extreme groups exist we are never able to investigate them but they do not
differ in terms of sociodemographic characteristics and they do hardly differ
between a mail or interview survey.
An additional limitation is the difference in time period of data collection
between the NetHIS (all year in 1998) and DMC3-study (september-december 1998).
In 1998 the response to the NetHIS per month varied from 55.7% (June) to 64.1%
(October). Response figures of the NetHIS does not differ per trimester, except that
the response to the NetHIS is somwhat lower in the summer months due to
holidays. There is also no systematic variation in health prevalences by month or
season.10
Differences in sponsorship or themes of the surveys can also contribute to
the response. Statistics Netherlands was involved in both studies and inthe DMC3study also the National Institute of Public Health. Both organisations are national
government-associated non-profit organisations. We do not think that differences in
the perception exist or should haveaffected response rates. Because the focus of
the DMC 3 -study was on musculoskeletal health problems, and the NetHIS was a
general health survey, the response could have been higher for those with muscu-
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loskeletal health problems than for those without musculoskeletal health problems.
Because musculoskeletal health problems are very common this would not have
affected the response rate but an overrepresentation of musculoskeletal health
problems can be expected. For limitations indaily life, however, we found a higher
prevalence inthe NetHIS than inthe DMC3-study.
Our comparisons showed that the response was lower on the mail survey
than the interview survey, that responders with lower educational levels are underrepresented inthe mail survey, and that estimates of questions such as work status,
number of persons in the household, height and weight, are not affected by mode
of data collection. Our fourth hypothesis, stating that population-based estimates of
health indicators based on mail survey will represent a less favourable health status
compared to the interview survey, is not confirmed for all health indicators. In general, w e can conclude that the differences in respondents between interview surveys or mail surveys are no reason for great concern.

Acknowledgements
The Dutch population-based Musculoskeletal Complaints & Consequences Cohort
(DMC3-study) was financially supported by the Ministry of Health, Welfare and Sport
of The Netherlands and the National Institute of Public Health and the Environment
and carried out in collaboration with Statistics Netherlands. The author wish to thank
HWV van Gils from University of Maastricht and Statistics Netherlands for the analyses of NetHIS and dr. JSAG Schouten for help in the design of the study and colleagues for useful suggestions for the text.

References
1. OToole Bl, Battistutta D, Long A, Crouch K. A comparison of costs and data quality of
three health survey methods: mail, telephone and personal home interview. Am J
Epidemiol1986;124:317-328.
2. Dillman DA. Mailandtelephonesurveys. JohnWiley & Sons New York, 1978:325.
3. Mallinson S.The Sort-Form 36 and older people: some problems encountered when usingpostaladministration.J EpidemiolCommunityHealth1998;52:324-328.
4. Eastwood BJ, Gregor RD, Maclean DR,Wolf HK. Effects of recruitment strategy on response rates and risk factor profile in two cardiovascular surveys. Int J Epidemiol
1996;25:763-769
5. Picavet HSJ, Bos GAM van den. Comparing survey data on functional disability: the impact of some methodological differences. J Epidemiol Community Health
1996;50:86-93.
6. Weinberger M, Oddone EZ, Samsa GP, Landsman PB. Are Health-related quality-of-life
measures affected bythe mode of administration? J Clin Epidemiol1996;49:135-140
7. Lyons RA, Wareham K, Lucas M ef al.SF-36 scores vary by method of administration:
implication for study design.J PublHealthMed 1999;21:41-45

Mailvs home interview surveys 25
8. McHorney CA, Kosinski M, Ware JE. Comparisons of the costs and quality of norms for
the SF-36health survey collected by mailversus telephone interview: results froma
nationalsurvey. Med Care 1994;32:551-567.
9. Herbert R, Bravo G, Komer-Bitensky N,Voyer L. Refusal and information bias associated
with postal questionnaires andface-to-face interviews invery elderly subjects. JClin
Epidemiol1996;49:373-381.
10. Sonsbeek Jvan. Vertelme wat eraan scheelt.Betekenisenmethodischeaspectenvan
enquetevragennaargezondheid[Tell me what is the matter. Meaning and methodological aspects of health survey questions}. PhD Thesis Nijmegen. Statistics
Netherlands,Voorburg, 1996:300.
11. World Health Organization Expert Committee. Physical status: Theuseandinterpretationofanthropometry.Geneva Switzerland:World Health Organization, 1995. (WHO
technical report series854).
12. Lund E, Gram IT. Response rate according to title and length of questionnaire. ScandJ
SocMed 1998;26:154-160.
13. Eager S, Bergstrom R, Bergstrom A, et al.Response rate to mail epidemiologic questionnaires: a population-based randomized trial of variations in design and mailing
routines.Am J Epidemiol1998;147:74-82.
14. Hoffman SC, Burke AE, Helzlsouer KJ, Comstock GW. Controlled trial of the effect of
length, incentives, and follow-up techniques on response to a mail questionnaire.
Am JEpidemiol1998;148:1007-1011.
15. Cote P, Cassidy JD, Carroll L. The Saskatchewan health and back pain survey, the
prevalence of neck pain and related disability in Saskatchewan adults. Spine
1998;23:1689-1698.
16. Pope D, Croft P.Surveys using general practice registers: who arethe non-responders?
J PublicHealthMed 1996;18:6-12.
17. Dengler R, Roberts H, Rushton L. Lifestyle surveys—thecomplete answer?JEpidemiol
CommunityHealth1997;51:46-51.
18. Barton J, Bain C, Hennekens CH et al. Characteristics of respondents and nonrespondents to amailquestionnaire.AmJPublicHealth1980;70:823-825.
19. Siemiatycki J. A comparison of mail, telephone, and home interview strategies for
household health surveys.Am JPublicHealth1979;69:238-245.
20. Bostrom G, Hallqvist J, Haglund BJ et al.Socioeconomic differences in smoking in an
urban Swedish population. The bias introduced by non-participation in a mail questionnaire. ScandJSocMed 1993;21:77-83.
21. Siemiatycki J,Campbell S.Nonresponse biasandearlyversus allresponders inmailand
telephone surveys.Am JEpidemiol1984;120:291-301.
22. Mackenbach JP, Kunst AE, Cavelaars AE et al. Socioeconomic inequalities in morbidity
and mortality inWestern Europe.The EUWorking Groupon socioeconomic inequalities inhealth. Lancet1997;340:1655-1659.
23. Droomers M, Schrijvers CT, Mheen Hvander, Mackenbach JP. Educational differences
in leisure-time physical inactivity: adescriptive and explanatory study. SocSci Med
1998;47:1665-1676.
24. Paganini-HillA, Hsu G, Chao A, Ross RK. Comparison of early and late responders toa
postal health survey. Epidemiology1993;4:375-379.
25. Etter JF, Perneger TV.Analysis of non-response bias inamail health survey. J Clin Epidemiol1997;50:1123-1128.
26. Reijneveld SA, Stronks K.The impact of response bias on estimates of health care utilisation in a metropolitan area: the use of administrative data. Int J Epidemiol
1999;28:1134-1140.
27. Macera CA, Jackson KL, Davis DR ef al.Patterns of non-response to a mail survey. J
Clin Epidemiol1990;43:1427-1430.

26 Chapter 2.1
28. Launer LJ,Wind AW, Deeg DJ. Nonresponse pattern and bias in a community-based
cross-sectional study of cognitive functioning among the elderly. Am J Epidemiol
1994;139:803-812.
29. Bongers IM, Oers JA van. Mode effects on self-reported alcohol use and problem
drinking: mail questionnaire and personal interviewing compared. J Stud Alcohol
1998;59:280-285.
30. Hupkens CLH, Berg J van den, Zee J van der. National health interview surveys in
Europe:anoverview. HealthPolicy1999;47:145-168.
31. Asch DA, Jedriewski MK, Christakis NA. Response rates to mail surveys published in
medicaljournals.J Clin Epidemiol1997;50:1129-1136.
32. Kessler RC, Little RJA, Groves RM. Advances in strategies for minimizing and adjusting
for survey non-response. EpidemiolReviews1995;17:192-204.

27

Chapter 2.2
Comparing survey data on functional
disability: the impact of some methodological differences*
Abstract
Study objective - To examine the impact of some differences in
survey methodology on the prevalences of functional disability in
population based surveys of the elderly.
Design and methods - Nine surveys of Dutch people aged 55 years
and older were compared to investigate differences in the method of
data collection (proxy questioning, yes/no; interview versus self
administered questionnaire) and construction of the questionnaire
(wording of introductory text, activities, and response categories). The
effect of these differences on prevalences in three domains of
functional disability - activities of daily living, mobility, and
communication - were studied. Both univariate analyses and
multivariate logistic regression were used to quantify the
methodological influences.
Results - No effect of proxy questioning could be shown. Self
administered questionnaires yielded higher prevalences of disability
than interviewer administered questionnaires - in particular for mobility
(odds ratio 1.4, 95% confidence interval 1.3, 1.6) and communication
(OR=1.7, 95%CI 1.5, 1.9), resulting in prevalence differences of 9 and
11 percentage points respectively. Seemingly minor differences in the
structure and wording of the questionnaires resulted in major
differences (up to 15.6 percentage points) in prevalence estimates of
functional disability. These differences were associated with the
severity level of the disability indicated by the wording of the
questions.
Conclusions - Differences in survey methodology have a substantial
effect on prevalence estimates of disability in the elderly. These
differences should be taken into account when making international
comparisons and studying time trends based on survey data.
'Published as: Picavet, HSJ & GAM van den Bos. Comparing survey data on functional disability in the elderly, the impact of some methodological differences. J Epidemiol Community Health 1996;50:86-93.
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Introduction
Information on disability is used increasingly to monitor and evaluate public health
because disability figures reflect the burden of health problems in relation to chronic
diseases and the ageing of the population. The main source of disability data is still
the population survey (household survey, health interview survey),1 by means of
which information on a target population is obtained by structured questioning of a
sample. Nowadays, many countries have experience with population based surveys2
and questions on disability are included in most of the health interview surveys in
the European region, USA, Canada, Australia, and Japan.3 Survey data on disability
are used to describe the health of a population both as prevalences of disability and
as "disability free life expectancy", a public health measure that combines disability
prevalences and mortality figures.4
The availability of these data tempts researchers and policy makers to make comparisons -arethere any differences in the prevalences of disability between regions,
between countries, or over time? 56 To be able to attribute differences in disability
prevalences and/or disability free life expectancy between countries and in time to
real health differences, however, it is necessary to understand the comparability of
survey data on disability prevalences. 7 Surveys that provide the figures on disability
may differ considerably in their methodological procedures, and these differences
probably affect the interpretation of differences in the prevalences of disability. Little
is known about the size of these methodological effects. Furthermore, where systematic methodological effects can be identified these findings can be used to make
different surveys more comparable.
Over the past years a number of population surveys have been carried out in The
Netherlands, each providing data on functional disability in the Dutch population
aged 55 years and more. These surveys differ in their methodology and w e wished
to determine whether or not differences in the estimated prevalences of disability
were due to these methodological differences and what size these differences are.
Differences in methodology that can affect the comparability of data from population
based surveys areto befound in:
• Sampling methods,
• Methods of data collection; and
• Instruments used
A sample that represents (a part of) the population of a country can be drawn by a
variety of methods such as address or postal files, electoral registers, population
registers, or telephone directories. In many cases at least two sampling stages can
be distinguished. The sample design can have a major impact on the prevalence of
disability as a result of unequal probabilities in selecting the sample unit.8 When
these unequal probabilities are known, the results of the survey can be weighted in
order to obtain a data set that is representative for the target population. These
weighting procedures are analogous to the procedures that are used to adjust for
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age differences. Most sample frames for health surveys exclude people living in institutions such as nursing homes, which implies the exclusion of agroup of probably
severely disabled elderly. This should be taken into account when data from a survey which excludes institutionalised people is compared with a survey that includes
people in institutions. The same is true when comparing surveys that provide data
on target populations for which very different criteria for nursing home admission
are present, particularly when data from different countries are compared.
The method of data collection refers to the choice of using either interviewer administered techniques, self completion, or both, and whether to use proxies. The
validity of proxy responses has been investigated before.9"12 For the assessment of
functional disability a proxy effect for minor disabilities (under-reporting by proxy)
might be expected but not for obvious and long standing disabilities. There is some
evidence that self administered (written) questionnaires show systematically higher
prevalences of disability than interviewer administered questionnaires.1314
It is indisputable that different instruments may yield different results. Often, however, there is a high similarity between instruments designed to measure the same
concept of "functional disability" with only slightly different wordings of the actual
questions or adifferent number of activities, or both. It is important to know the extent to which these seemingly unimportant differences between instruments affect
the estimation of prevalences of functional disability, even more so because it has
already been shown that activities of daily living (ADL) prevalences differ substantially between surveys inthe USA.15
In this paper, w e will describe the impact of some differences in the construction of
the instruments and differences in the method of data collection on the prevalences
of functional disability.

Methods
The material
Nine different surveys concerning elderly Dutch people provide unique material with
which to study the effect of methodological differences. The data consist of a number of years of the continuous Netherlands health interview survey (HIS: 1983,
1984, 1985, 1989, 1990) and three multipurpose surveys: the continuous Netherlands quality of life survey (QLS: 1989, 1990), the quality of life survey of the elderly
of 1982 (QLE82), and the public service survey of 1987 (PSS87). Like the HIS, these
multipurpose studies collect information on health characteristics.
The general characteristics of the surveys are summarised in table 1. All the surveys
provided data on a probability sample of the non-institutionalised population aged 55
years and older. The exclusion of people living in institutions - mainly homes for the
elderly and nursing homes, but also prisons - is acommon procedure in health interview surveys. Because the prevalence of functional disability among the institution-
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alisedpopulationwill berelatively large,the prevalences basedonthesesurveys will
bean underestimation of the total absolute prevalences inthe population. Because
all the surveys excluded the institutionalised population of the same target population, however, itwill notdistortthecomparisons.
Table 1 Characteristics ofthesurveys
General
Names/years
Netherlands healthinterviewsurvey 1983-1990(HIS)
Qualityoflife survey ofthe elderly 1982 (QLE)
Public services survey 1987(PSS)
Qalityof lifesurvey 1989-1990(QLS)
Population
Non-institutionalised Dutch population: the analysis relates to the elderly,
i.e.thoseaged55years andolder
Sample method
Twostage sample ofhouseholds ortwo stagesampleof individuals
Response
±60%
Respondents 55+
numbers between 1040and4283,totalmorethan25000elderly
Measurement offunctional disability
ADL
difficulty or needing help with> eating and drinking, getting in/out of a
chair, getting in/out of bed,(un)dressing,transferring from one room to another onthe same level,walking stairs,entering/leaving the house,transferringoutdoors,washing handsandface,washing entirely
Mobility
Carrying an object of 5kg -for instance a shopping bag- for 10m,bending
down and picking something fromthe floor,walking 400mwithout standing
still
Communication
Hearing what is said in a normal conversation with 3 or more other persons/with one person, eyesight good enough to read ordinary newspaper
print/toseetheface of someonefrom4m
Different levelsof disability arerepresented indifferent response categories

All surveys were carried out by trained interviewers/pollsters who visited people at
home, and used questionnaires, part of which, in some cases, was left behind and
collected later.Thus, partof the datacollection was oraland some written. Noneof
the surveys usedtelephone interviews orself-administered postalquestionnaires.
Functionaldisability
Using a list of activities (or functions), functional disability was measured by asking
the respondents to state whether they had difficulty carrying out the acitivity,
needed help, or were unable to carry out the activity. The list of activities was
adapted from the OECD indicator for long term disability16'7 to which some ADL
items hadbeenadded.Theoriginal OECDindicator aswell asthe ICIDH18hadbeen
constructed onthe basisof the concepts described byWood.19Questions onmobility,egwalking,communication,eg hearingandseeing,andADLactivitiesarepartof
the most essential questions on disability to be used insurvey research.20Thenumberof activities differed persurvey (seetable2).
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Methodologicaldifferences
Ingeneral,the survey designs were very similar sowe hadthe unique possibility of
quantifying the effects of the seemingly minor differences insurvey characteristics.
The methodological differences that could be studied were: differences in the
methods of datacollectionandintheconstruction ofthequestionnaires.
Data collection -Two aspects of the method of data collection could be studied:allowing a proxy to be interviewed and the use of interviewer administered versus
self administered questionnaires. Insome data years of the HIS,the use of proxies
for peoplewho were not at homeorwere unableto respondwasastandard procedurefor the interview administered questionnaire. In 1989and 1990aself administered questionnaire was usedaswell as the interview, andthis was left behind by
the interviewer andcollected later. Becausethe ADL questions were part of theinterview inthoseyears (andtherefore possiblyanswered byproxies)andthe mobility
questions were partof the written questionnaire (andthusanswered bytherespondent) it was possible to compare the prevalence of disability reported by proxies
withthat reportedbythe peoplethemselves.
Questionnaire construction - With regard to the construction of the instruments,
three aspects were studied.Thefirst concerns the possible effect of usinganintroductory text to the questions on disability. Some surveys included an introductory
text to the questions on mobility and communication which emphasised that the
questions referredto longstandingdisability.Although the original OECD instrument
aimed to assess long term disability, temporary problems were not necessarily excluded.The introductory text aimedtherefore to prevent the reporting of temporary
activity limitations. Comparison of the estimated prevalences in the surveys concerned should give an indication of the effect of the introductory text. If temporary
disability isreported,the prevalence islikelyto behigher.
Thesecondaspect concernsthe effect ofthe wording of theactivites, howtheyare
described.Withinalldomainsof disabilitysome itemsarephrasedslightly differently
across the surveys. These differences in wording will be described in detail in the
results section. The original questions were, of course, phrased in Dutch. The
translations used inthis article areas literal as possible anddo not necessary represent normal phrasings inthe Englishlanguageorshouldgivethesame results when
used inthesetranslations.Theresultsshouldbeseenasanillustration of thepotentialeffect of differences inwordingoftheactivities.
Thethirdaspect of questionnaire construction concerns the responsecategories.All
surveys usedquestions ondisability with response categories which included levels
of severity -for example, "with difficulty", "needing help", or "unable to carry out the
activity" (the Dvariant (of Difficulty)). The effects of differences within this Dvariant
were studied.The response categories for the disability for hearing and seeing are
either phrased as a Dvariant or in terms of the evaluation of the ability to hear or
see: <cansee/hear>,well, moderately, badly,notatall(the E variant (of Evaluation)).
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Analysis
Univariateandmultivariate statistical analyseswere performedaswasvisual inspection of the data. For each survey, the estimated prevalences of functional disability,
per item as well as aggregated per domain of disability, are presented in table 2.
These prevalences were adjusted for differences inthe age-sex composition of the
respondentsandfor differences insampledesign. Insuchatable it isnotfeasible to
present the statistical differences between every two surveys. In all cases a difference of 5 percentage points was statistically significant (p<0.01). In most casesa
lesser difference approaches statistical significance. Differences between prevalences were described asthe absolute difference in percentage points (prevalence
difference) and as the ratio between the two prevalences. Multiple logistic regressionwas usedto calculate the relative effects of some of the methodological differences.

Results
The methodological differences and prevalences per disability item and aggregated
per domain of disability are presented intable 2. Forthe three different domains of
disability, the aggregated prevalences differed significantly per survey. The percentage of people of 55 years and older who reported at least minor difficulty with at
least one ADL item ranged from 21.9% to 34.5%. These figures were 38.4% and
54.8% for disability in terms of mobility, and 18.9% and 38.3% for problems with
hearingand/orseeing.
When surveys used identical methods, however, the estimated prevalences were
very similar. This is true for the survey pairs HIS84 and HIS85, HIS89 and HIS90,
QLS89andQLS90,andforalldomainsof disability.
The great variations in disability prevalences across surveys that used different
methods and similar prevalences for surveys with identical methodology reflected
the impact of methodological differences.
Proxyquestioning
Interviews involving proxies are acommon feature of the Netherlands health interview survey. Forthe elderly population,the percentage of proxies isabout 21% for
men and 5% for women, which is much lower than the percentage for the entire
population, which is 30%. The main reasons for proxy interviews were "not at
home" (because of work, shopping, hobbies, or other activities) (more than 70%)
and"unableto"because of illness (at home or in hospital). Becausethe proxy group
consisted of apparently healthy persons on the one hand and severely disabled on
the other, it is not known what the expected mean health status of this group is
comparedwith the non-proxygroup.Table3presentsthe prevalences of disabilityin
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termsofADLandmobilityforallpersonsfor whom aproxywas interviewed andfor
all persons who were interviewed themselves. The average health status seemed
to be better inthe proxy than inthe non-proxy group.This held true for disability in
ADL, which can represent aproxy effect, and italso heldtrue for disability inmobility, which cannot represent aproxy effect. At anaggregated level,there was noindicationof under-reporting orover-reporting of disabilities bythe useofproxies.

Table 3 Reporting of disability inactivities of daily living (ADL) andinmobility by proxy and non-proxy group (which
only countsforADL)
HIS89/90respondentesfor ADL
Non-proxy
Proxy
Noofpeople
3156
462
ADL(interview)
31.1%
22.7%
Mobility(self administered)
42.9%
27.1%
HIS=Netherlands healthinterview survey

Interviewerversusselfadministeredquestionnaires
To measure the effect of interviewer versus self administrated questionnaires,
HIS83andHIS84/85,andQLE82andPSS87werecompared.Separatecomparisons
were necessary because HIS83-85 and QLE82/PSS87 used different response
categories. The differences are summarised intable 4. For all domains of disability,
self administered questionnaires showed systematically higher prevalences, with
disability in mobility andcommuncation showing higher differences than disability in
ADL. In most cases the prevalence difference of the aggregated prevalences was
higher than the mean prevalence difference of the single items. The effect of the
method of data collection seemed to accumulate in the aggregated prevalences.
Using self administered questionnaires increased the measured aggregated prevalence of disability in communication by an absolute difference of 11.0 percentage
points (that is,arelative increase of 42%) andfor the prevalence of disability inmobility by an absolute difference of 9.0 percentage points (that is, a relative increase
of 20%). For disability inADL these figures were 3.4 (13%) and 2.6 (12%) respectively for the two methods (HIS83 versusHIS84/85 and QLE82 versusPSS87 respectively).
Emphasisonlongduration ofdisabilityinanintroductorytext
The effect of mentioning explicitlya long duration of disability on prevalences was
studied for disability in mobility and incommunication bycomparing HIS89/90(duration emphasised) with HIS84/85 (not emphasised) (seetable 5). Becauseof the five
year gap between the two surveys, real changes in prevalences can not be ruled
out. Since very large changes in prevalences are unlikely over such a period, however, the dramatic decrease in prevalence was mainly due to the difference in
methodology, inparticularfor disability inmobility.
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Theuseofthe introduction loweredthe estimatedprevalenceof disability inmobility
by 13.7 percentage points. Where there was no emphasis on the long duration of
disability, upto 26%of the reporteddisability inmobility could beattributedto temporary disability. Thisfinding heldtrue for the separate mobility items, although the
comparison for the item "walking" was hampered by differences in wording of the
function (seebelow).Whenthe durationof the disability isnot emphasised,temporary problems with mobility can also be reported. The lack of effect on the prevalences of problems in hearingandeyesight of emphasising the long duration ofdisability, indicated that these problems are of apermanent nature when they are reported.
Differencesinwordingof the functions
The effect of differences inthe wording of the function was studied for five itemswalking stairs, dressing, seeing, hearing, and walking a certain distance. For the
item "walkingstairs"the wording in HIS83and HISS4/85was: "Canyou walk upand
down astaircase of 15steps without standing still?". Inthe other surveys; "walking
stairs"was part of the ADL list, which is more generally phrased. HIS83andHISS9/
90were comparable becausethey bothassessedthis disability byself administered
questionnaire. The phrasing in HIS83 resulted ina slightly higher estimation of disabilities than the general wording.Thiswastrue, inparticular, for severe disabilities:
the percentage of the elderly who reported inability to climbthe stairs was 7.3% in
HIS83, while in HIS89/90 the mean percentage of elderly who reported that they
were ableto climb stairs only with help was 3.4% (prevalence difference: 3.9,95%
CI 2.6, 5.2). The addition of the phrase "without standing still" in HIS83 probably
madethefunction moredifficulttoperform.
Unlikeallother surveys, QLEand PSSincudedthe phrase "putting on shoes"inthe
item "(un) dressing" which might have made it a more difficult activity to perform.
Forthese surveys the mean prevalence of disability with dressing was 7.7%, for all
other surveys itwas 7.2%. The main problem inthis comparison was that QLEand
PSS also used different response categories which probably resulted in lower
prevalences (see next paragraph), indicating that the extended phrasing of the item
resulted in(relative) higher prevalences.
To investigate problems with eyesight, the two questions most commonly used
were: "Is your eyesight good enough to read ordinary newspapers print?" and "Is
your eyesight good enough to recognise aface at acertain distance?". Forthe recognition of aface atacertain distancethere were two mainways of asking-seeing
at aspecific distance (4 metres, onthe other side of the room) andjust "seeing on
the street". The mean prevalences for thesetwo variants were 9.2% (HISandPSS)
and 13.4% (QLE and QLS) respectively (prevalence difference 4.2, 95% CL 3.2,
5.2). Within the elderly, in particular, problems with eyesight are very diverse.This
diversity can lead to serious problems when disability in seeing is to be assessed
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with such global questions. The observed differences in prevalences when questions have different wording illustrate this.
Three methods were used to assess problems with hearing. PSS and QLS simply
asked whether the hearing of a person was good, moderate, or bad, on the basis of
which a mean of 22% of the respondents reported problems. The HIS questionnaires included two questions on the degree of difficulty, that is, "Canyou hear what
is said in a normal conversation with three or four other persons?" and the same
question with one other person (both despite hearing aid, if usually worn). Of the
elderly, 19.9% reported problems with one or both of these hearing functions.
Whether or not the wording of the function or the construction of the response
categories had any effect on prevalence is unknown because both differed and
could have hadan (adverse) effect.
The greatest variation in the phrasing of questions on functional disability between
the surveys concerned the function of walking. Differences included the wording of
the time of walking, the distance (400 metres or one block), the use of an aid such
as a cane, and the level of difficulty. Comparing these was quite problematic because apart from these differences the method of data collection and the duration of
the disability also played a part. As an illustration, the five versions of the question
on walking disability and the prevalences are presented in table 6. The absolute difference can be as big as 15.3 percentage points when two self administered surveys are compared: HIS85 versus PSS87 (95% CI 12.9,17.7). Even for the estimation of the elderly population with the most severe disability in mobility ("not able to
walk") the prevalences varied from 4.2% to 15.9%.
Differences in response categories
In the response categories, the level of difficulty with an activity may be indicated
(the D variant) or the activity can be evaluated in terms of "good, moderate, bad" (E
variant). With regard to the D variant, which is used with the ADL questions in all
surveys, t w o differences are studied: the distinction between minor and major difficulty and the distinction between "unable to" and "needing help" as the most severe
level of disability.
In the HIS (all years) and the QLS, a distinction between minor and major difficulty
was made, whereas no such distinction existed in QLE82 and PSS87. Where this
distinction was made, higher prevalences were found for almost all ADL items,
comparing the percentage reporting at least "minor difficulty" with the precentage
reporting at least "difficulty". Furthermore, it can be shown that the percentage who
reported "major difficulty" was systematically lower (see figure 1).This indicates that
the response category "with difficulty" does not cover "minor and major" difficulty but
represents something in between. As a consequence these absolute prevalences
have become incomparable.
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Table6 Prevalences ofwalking disabilityforfivevariants inwording ofthequestionand/or differences in
methodofdata collection,non-institutional population 55+,the Netherlands
QLE82, interview
Howlongcanyouwalkwithout help?
>40minutes
30-39min
20-29min
10-19 min
< 10minutes
Notable

71.0
5.5
5.3
7.4
6.6
4.2

PSS87,self administered
Walkingfortenminuteswithout standing still
Without difficulty
With difficulty
Onlywith help

81.9
14.0
4.1

HIS83,interview
Canyouwalk400metreswithout standingstill?
Without difficulty
With minor difficulty
With major difficulty
Notable

72.9
9.2
5.1
12.8

HIS85, self administered
Canyouwalk400mtreswithoutstanding still?
Without difficulty
With minor difficulty
With major difficulty
Notable
HIS89, self administered
<Emphasising longdurationof disability
Canyouwalk400metreswithout standingstill(usingacane if necessary)?
Withoutdifficulty
With minor difficulty
With major difficulty
Notable

66.6
12.4
5.1
15.9

76.6
10.2
3.5
97

HIS=Netherlands health interview survey;QLE=qualityoflifesurvey oftheelderly;PSS=public services
survey

Theotherdifference inthe responsecategoriesfortheADLcouldbefoundinthe
wording of the most severe responsecategory. HIS83-85 used"unableto",
HIS89/90,QLE82,and PSS87used"onlywith help",andQLS89/90 usedboth.
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-•—Including minor
difficulty
-•—With difficulty
-±— Includingmajor
difficulty

•&
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<&
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Figure 1 Prevalences ofactivities indaily living(ADL)disability inrelationto different response categoriesfor each
ADLitem.The prevalencesforthe disability levels "including minor difficulty" and"including major difficulty" were
basedonthe Netherlands healthinterview survey 1989/1990;dataforthe disability level"with difficulty" were derivedfromthe quality of lifesurveyoftheelderlyof 1982andthe public services surveyof1987.

There was considerable variation inthe estimates of the sizeof the group of elderly
suffering from the most severe ADL disabilities (not shown). These different
phrases used to describe the most severe ADL disabilities were not interchangeable,which wasalso illustrated bythe observation inQLS89/90that both categories
were "filled". Exclusion of oneof these responses might have hampered theclassification of severity and it might also have affected the interpretation of the other responsecategories.
The Dvariant and Evariant can be compared for the questions on disability inseeing. QLE82, QLS89/90 and PSS87 used response categories in evaluative terms.A
comparison of the prevalences on the basis of PSS87 and HISS9/90 (both self administered questionnaires) showed that the E variant leadto lower prevalences than
the D variant. This is particularly true for the most severe category: the estimated
prevalence among those whose eyesight was too badto read ordinary newspaper
print (despite glasses) was 5.1%for HIS89 and 1.4% for PSS87 (p<0.01). The figures for recognising aface were 2.9% and 0.4% respectively (p<0.01). These different response categories yielded different, and therefore incomparable, prevalences.
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Table 7 Multivariate logistic regression: the effects ofthe main methodological differences onthe aggregated
prevalencesofdisability*
Oddsratio(95%CI)
Model forADL disability
Method ofdata collection
1.17(1.09,1.27)
Responsecategories
Differences indifficulty
1.53(1.39,1.69)
Includingcategory "notableto"
1.22(1.09,1.37)
Includingcategory "onlywith help"
1.44(1.28,1.62)
Modelfordisabilityinmobility
Methodofdatacollection
Introductorytext

1.44(1.29,1.60)
1.74(1.59,1.91)

Modelfordisabilityincommunication
Methodofdatacollection
1.67(1.49,1.87)
Introductorytext
1.13(1.03,1.24)
Response categories
1.19(1.07,1.32)
*Themethodological characteristicswere includedinthemodelsasfollows:formethodofdata collection:1 =
selfadministered,0=interviewadministered,for response categories inthedisability incommunicationmodel:
1=Dvariant,0=Evariant,fortheothermodels:1 =characteristic presnt,0=characteriseabsent.

Multivariate analyses
The results of the multivariate logistic regression are presented intable 7. The main
methodological differences were included inthe model as dummy variables. The
methodological effects that were identified bythe univariate analyses were still present inthe multivariate analyses.The results can be summarised asfollows: written
self administered surveys provided consistently higher aggregated disability prevalences than interviewer administered surveys and differences inthe actual instrument (introductory text and response categories) had significant effects on the estimated prevalences.
In addition to this we observe that for disability in ADL and disability in mobility, the
effects of differences in the construction of the instrument were more important
than those related to the method of data collection. For disability in communication,
the effect of differences inthe method of data collection was more pronounced.

Discussion
The finding that different surveys yield different estimates of the size of the (elderly)
population with disabilities had already been reported for ADL disabilities on the basis of surveys carried out inthe USA.15 Our study shows that the prevalences of disability in mobility and communication can be added to the list of disability prevalences that differ across surveys, although this held true only for surveys that differ
in methodology. Identical surveys yielded the same prevalences for functional disability, both for the aggregated prevalences and the prevalences per item. All methodological differences studied in this study were shown to affect appreciably the
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prevalences of disability, with exception of the proxy effect. At the aggregated level
w e could not show that the use of proxies yielded higher disability prevalences, a
finding which had previously been reported.9"12
The finding that self administered questionnaires yielded higher prevalences than
interview questionnaires is consistent with published reports.13"14 Prevalences for
disability in ADL, mobility, and communication based on self administered surveys
are 13%, 20%, and 42% respectively higher than those in interview based surveys,
resulting in prevalence differences of up to 11 percentage points. Self administered
instruments and interviewer instruments are therefore not equivalent, although
more research is needed to determine which of these isthe most valid.
The use of an introductory text which emphasised the long duration of the disability
reduced the prevalences of some of the disabilities, as would be expected if temporary disability were reported when the introductory text was omitted. More than
25% of the estimated elderly population with disability in mobility can be due to reporting of temporary disability.
The most striking result of this study was the major difference in estimated prevalences due to seemingly minor differences in instruments (wording of activities and
of response categories). This was mainly due to the assessment of the degree of
difficulty in performing the activity, which was defined by the exact wording of the
activity and the wording of the response categories. The actual wordings of the disability questions define the threshold for the disability that will be identified. When
there are differences in the wording of these questions, even seemingly minor
ones, different prevalences of disability result.
These results were based on comparing data that were already available and were
not collected for the purpose of investigating methodological differences. The design is not therefore ideal for the study of methodological influences on the outcome of surveys. Alternative factors that could have contributed to the differences
between the surveys are differences in the selectivity of the relative high
non-response and/or large shifts in the real prevalences of disability per year. However, the systematic similarity of the results of surveys that used identical methodology makes these hypotheses very unlikely.
To quantify health differences between groups, we need comparable data of the
prevalences of health problems. For the quantification and monitoring of health
problems in an ageing population, data on functional disability and chronic conditions
based on population surveys are increasingly used. Our study illustrates the size of
the influences that methodological differences in surveys can have on the estimated
absolute prevalences of functional disability in the elderly, which w e consider as
alarmingly large. No true disability prevalence exists: the prevalence is very sensitive
to characteristics of the survey and depends, in particular, on the severity of disabil-
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ity as is indicated by the actual wording of the questions and response categories.
For international comparisons, agreement on instruments in population surveys
such as health interview surveys are a prerequisite. Our findings also imply that
consistency in methodology is necessary if the assessment of time trends on the
basis of series of surveys is required. These requirements seem to conflict with one
another because adaptation of survey methodology to meet international agreements implies interruption of time trend assessment in those countries which already have series of surveys. For the interpretation of the results from regional surveys or surveys within a specific patient population it may be necessary to compare
these with reference values from other surveys, surveys concerning other regions,
or other patient categories or even national population based surveys. Such comparisons are only possible when surveys use the same methodological procedures
as the "comparison standard". The design and execution of a population survey or
the assessment of health characteristics require many decisions on instruments and
methodological procedures. The potential effects of methodological characteristics
on the outcome of surveys and the implication of these for comparisons with other
surveys should be taken into account during this decision phase.

Acknowledgements
The authors wish to thank Jan L A van Sonsbeek and the Netherlands Central Bureau of Statistics for their expert advice and provision of the data for this study. We
also wish to thank Louise Gunning-Schepers, Rob Spruijt, and Wien Limburg for
their comments on earlier versions of this manuscript.

References
1World Health Organization. Healthforallindicators:disability. Report on aWHO meeting.
Copenhagen:WHO RegionalOffice for Europe(EUR/ICP/RHB023), 1991; 12.
2 NCHS. International health data reference quide 1993.Hyattsville: US Department of
Healthand Human Services (DHHS Pubication no(PHS)94-1007),1004; 118.
3 Evers, SMAA. Health for All indicators in health interview surveys. Health Policy,
1993;23:205-18.
4 Boshuizen HC, van de Water HPA. An internationalcomparisonof healthexpectancies.
Leiden:TNO Health Report (TNO PG94.046), 1994;145.
5 EUROSTAT. Disabledpersons statistical data.Vol 1. Germany, Greece, France, Luxembourg, The Netherlands and Portugal, 1991.Volume 2: Belgium, Denmark, Spain, Ireland, Italyandthe United Kingdom. Luxembourg: Eurostat, 1992.
6 Heikkinen E, Waters WE, Brezezinski ZJ, eds. Theelderly in eleven countries, asociomedical survey. Copenhagen: WHO Regional Office for Europe (Public Health in
Europe 21), 1983:231.
7 Robine JM, Mathers CD, Bone MR, Romieu I, eds. Calculation of healthexpectancies:
harmonization,consensusachievedand future perspective. (Colloque inserm, vol 22
6). Montrouge:John Libbey, 1993;388.

44 Chapter 2.2
8 Locker D,Wiggins R, SittampalamY, Patrick DL. Estimating the prevalence of disability in
the communirv: the influence of sample design and response bias. J Epidemiol Community Health1981;35:208-12.
9 Mosely II RR,Wolinksy FD.The use of proxies in health surveys, substantive and policy
implications. Med Care 1986;24:496-510.
10 Nelson LM, Longstreth WT, Koepsell TD,van Belle G. Proxy respondents in epidemiologicalresearch. Epidemiolffev1990;12:71-86.
11 Rothman ML, Hedrick SC, Bulcroft KA, Hickam DH, Rubenstein LZ. The validity of
proxy-generated scores as measure of patient health status. Med Care
1991;29:115-24.
12Tennant A, Badley EM,Sullivan M. Investigating the proxy effect andthe saliency principle in household based postal questionnaires. J Epidemiol Community Health
7991;45:312-6.
13Anderson JP, BushJW, Berry CC.Classifying function for health outcome andquality of
life evaluation.Self-versus interview modes. Med Care 1986;24:454-69.
14 Cook DJ, Guyatt GH, Juniper E, ef al.Interviewer versus self- administered questionnaires in developing a disease specific, health-related quality of life instrument for
asthma.J Clin Epidemiol1993;46:529-34.
15Wiener JM, Hanley RJ,Clark R,van Nostrand JF. Measuring the activities in daily living:
comparisons across nationalsurveys.J Gerontol1990;45:s229-37.
16 McWinnie JR. Disability assessment in population surveys: results of the OECD commondevelopment effort. RevEpidemiolSante Publique 1981;29:413-9.
17 McWinnie JR. Measuringdisability. OECD Social Indicators Programme (Special Studies
no5).Paris:OECD,1982:44.
18 World Health Organization. International classification of impairments, disabilities,and
handicaps - a manual relating to the consequences of disease. Geneva, WHO,
1980:208.
19Wood PHN. Classification of impairmentsandhandicaps. Reviews/Conference Series No
75/13. Geneva:WHO, 1975.
20 Charme M. Survey design strategies for the study of disability. World Health Stat Q
1989;42:122-40.

45

Chapter 3.1
Physical disability in the Netherlands:
prevalence, risk groups andtimetrends+
Abstract
Background - Physical disability is an important health indicator
of Western populations. In this paper an overview of the
prevalence of physical disabilities in the Netherlands is given
with afocus on risk groups and time trends.
Methods - Cross-sectional national health survey data (NetHIS)
of nine years 1990-1998 presenting data on 62,352 persons of
16 years or over were used. Visual, hearing, mobility and ADL
disability were analysed.
Results - About one-eighth of the research population had a
physical disability, i.e. had at least major difficulty with one or
more functions such as walking, seeing, hearing and washing.
This figure increased from 1.7% in the age group of 16-24 yr. to
4 4 . 1 % in the age group of 75 yr. or older. Risk groups were
women, those living alone, those who were divorced or
widowed and those with a low educational level. In the period
1990-1998 the prevalence did not change with the exception of
the prevalence of mobility disability which dropped slightly with
0.2 percentage points per year due to decreasing prevalences
among men.
Conclusion - Prevalence of disability is high and stable, and expected to increase in the future due to the ageing of the population.

f

Picavet HSJ, and N Hoeymans. Physical disability in the Netherlands: prevalence, risk
groups andtrends (submitted)
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Introduction
Data on physical disability are increasingly used to describe the health of the population1"12 sometimes in combination with mortality figures to produce disability free life
expectancies.13 It is a generic health indicator: it informs us about the meaning of
health problems for daily functioning and is usually based on disabilities in walking,
lifting, bending, hearing and seeing, and personal care activities such as washing
and (un)dressing, the so-called disabilities inActivities of Daily Living (ADL).2
The attention for physical disability is growing because of several developments.
First, it is increasingly recognised that health problems should not only be viewed in
terms of diseases and clinical parameters but also in terms of its consequences for
daily life.2 Physical disabilities, sick leave, work disability, and the need for health
services are important consequences. Especially for chronic diseases for which full
recovery is often not possible, such consequences should be kept to an minimum.
Chronic conditions are also the main causes of physical disability.14 Second, physical
disabilities can express the combined effect of several diseases, which is important
since comorbidity is very common 15 especially among the elderly15,16 and numbers of
elderly are growing in Western societies both in size and proportion. In the year
2000 the Netherlands consist of almost 16 million persons of whom 13.5% is 65
years or older. " In the year 2025 the population is expected to grow to 17 million
persons with 19% elderly.
In this paper w e present data on physical disabilities in the Dutch population based
on the national Health Interview Survey of the Netherlands. We focus on risk groups
as identified by general socio-demographic characteristics and on time trends.

Methods
Material
In this paper w e used the Netherlands Health Interview Survey (NetHIS), which presents data on the non-institutionalised population of the Netherlands. The NetHIS is
a continuous survey that started in 1981 and is carried out by Statistics Netherlands.
From 1997 the NetHIS is one module of an integrated system of face-to-face interviews of Statistics Netherlands. Home interviews are carried out by trained interviewers with laptop computers. During the interview a paper questionnaire was left
behind with afree post return envelop. Until 1996 the sample frame of NetHIS was
a list of all addresses in the Netherlands, from 1997 the population register which
gives a sample of individuals. Addresses belonging to an institution, homes for the
elderly, homes for the (severe) disabled or mentally ill and jails, were excluded. The
response to the NetHIS isaround 60% each year.
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Measurement of disability
Several indicators for physical disability were analysed. Measurement of physical
disability was based on the OECD disability indicator18 and measured among persons of 16 years or over in the paper questionnaire. Visual disability was defined as
major difficulty or not able to read normal letters of ordinary newspaper print and/or
to recognise a face on a distance of 4 meters. Hearing disability was defined as
major difficulty or not able to have a conversation within a group of 3 or more persons and/or to have aconversation with one person.
Mobility disability was defined as major difficulty or not able to carry 5 kg for 10 meters and/or bending and picking something from the floor and/or walking 400 meters.
ADL-disability was defined as major difficulty or not able to do one of the following
10activities of daily life:eating and drinking, getting in/out of achair, getting in/out of
bed, (un)dressing, transferring on one level, walking stairs, entering/leaving the
house, transferring outdoors, washing face and hands and washing entirely. These
ADL-problems were only measured for persons of 55 years or older and were part
of the face to face interview. In presenting the data for persons of 16 years or over
w e assigned zero prevalence to those below the age of 55.
Physical disability was defined as major difficulty or not able to carry out one or more
of all the activities mentioned above.
Measurement of back ground variables
Data on disability were analysed by age, sex, marital status, household composition
and level of education.
Household composition presents the number of persons living in the household.
Level of education was measured as the highest level reached and then summarised in 4 groups: primary school,junior and secondary (vocational) education, higher
vocational education and university.
Statistical analysis
For the disability prevalence and risk groups we used NetHIS data from 1997 and
1998. Two data years were combined to increase power, n=15,425. In order to
present estimations for the Dutch population, weighting factors were used to make
the distribution by age, sex, region and marital status equal to the average of the
Netherlands of 1997 and 1998. Multivariate logistic regression was used to identify
risk groups. Trend analyses were carried out using nine years of NetHIS data on disability, from 1990 to 1998. Age-sex specific rates per year were applied to the agesex distribution of the Dutch population of 1995. Statistical significance of trends
was tested for the total population and for subgroups, using regression analyses
adjusted for age and sex.
All analyses of data were performed using SAS version 6.12.
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Results
Prevalenceandriskgroupsofphysicaldisability
About one-eighth of the Dutch population (12.6%) aged 16years or over was estimatedto haveaphysicaldisabilityof vision, hearing,mobilityorADL(table 1).
Mobilitydisabilitywas most prevalent with 7.4% followed byvisualdisability (4.0%),
ADL-disability(3.6%)andhearingdisability(2.5%).
With the exception of hearing disability, physical disability was more common
among women than among men. More than twice as much women than men reported disability in mobility or ADL. The prevalence of physical disability increased
with agefrom 1.7% intheagegroupof 16-24yrto 44.1% intheagegroupof 75yr
orover.Theincreasebyagewasevidentforalldisabilitytypes.

Table1Prevalence ofphysicaldisability,percentageand95%confidence limits,theNetherlands,standardised
bythepopulationof1997/1998(Source:NetHIS 1997/1998).
Totalphysical
Hearing
Mobility
ADL
Visual
disability
disability
disability
disability
disability
(n=12,378)
(n=12,449)
(n=15,425)
(n=12,453)
Total
Sex
Men
Women
Agegroup
16-24
25-44
45-64
65-74

75+
MaritalStatus
Married
Divorced
Widowed
Nevermarried
Householdcomposition
Oneperson
Twopersons
Morethan2
Educationallevel
Primaryschool
Junior andsecondary
(vocational)
Vocational
University

4.0 (±0.3)

2.5 (±0.3)

7.4

(±0.5)

3.6 (±0.3)

12.6

(±0.6)

3.1 (±0.4)
5.0 (±0.5)

2.7 (±0.4)
2.2 (±0.4)

4.1

(±0.5)
(±0.8)

2.2 (±0.4)
5.1 (±0.5)

8.9

10.6

16.0

(±0.7)
(±0.9)

0.9
1.0
6.7
7.5

0.3
1.2
2.6
6.0

(±0.5)
(±0.3)
(±0.8)
(±1.5)
(±3.0)

(±0.3)
(±0.3)
(±0.5)
(±1.3)
(±2.3)

0.6 (±0.4)
2.5 (±0.4)
8.5 (±0.9)
17.8
36.7

(±2.1)
(±3.7)

(±0.4)

7.2

(±1.1)
(±2.1)
(±0.4)

10.2
31.9

1.5 (±0.4)

2.6
2.1
8.1
1.2

2.6

(±0.6)
(±2.4)
(±3.6)
(±0.5)

7.0 (±1.2)
4.8 (±0.6)
2.5 (±0.4)

4.6 (±1.0)
3.2 (±0.5)
1.3 (±0.3)

15.8

(±1.7)

9.5 (±1.2)
3.9 (±0.6)

6.5 (±1.0)
2.1 (±0.5)

19.0

2.4 (±0.5)
2.3 (±0.6)

1.6 (±0.4)
1.1 (±0.4)

18.9

4.1 (±0.4)
7.0 (±2.0)
12.8

(±2.6)

10.4

9.5 (±0.8)
3.1 (±0.4)

7.9

(±1.6)
(±0.9)

4.0 (±0.6)
2.5 (±0.6)

1.7 (±0.6)
4.2 (±0.5)

2.3 (±0.5)
12.0
28.6

(±1.8)
(±3.5)

2.7 (±0.4)
4.2 (±1.6)
0.7

(±3.4)
(±0.3)

11.4

(±1.5)

25.0

4.2 (±0.6)
0.4 (±0.2)

15.0
25.6
44.1

(±1.1)
(±2.5)
(±3.8)

12.1
17.3
41.1

(±0.7)
(±3.0)
(±3.8)
(±0.7)

4.9
24.0
14.9

(±2.0)

6.3

(±1.0)
(±0.6)

2.9 (±0.6)

28.8
12.4

(±1.9)
(±1.1)

1.6 (±0.4)
0.9 (±0.4)

7.4
5.3

(±0.8)
(±0.9)

10.4

(±1.3)
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Figure 1 The prevalenceof physical disability inthe period 1990-1998:standardised to
the population of 1/1/1995,NetHIS.

Table2 Odds ratios (95%confidence interval)for physical disability bysocio-demographic characterisitics
adjustedfor age andsex(Source: NetHIS 1997/1998).

Marital Status
Married
Divorced
Widowed
Never married
HousholdComposition
Oneperson
Two persons
Morethan2
Educational Level
Primary school
Junior/secondary
(vocational)
Vocational
University

Visual
disability

Hearing
disability

Mobility
disability

ADL
disability

1
1.6 (1.1-2.3)

1
0.6 (0.3-1.2)

1
1.0 (0.7-1.4)

1
1.4 (0.8-2.3)

1.2

(0.9-

1.0 (0.7-1.5)
0.6* (0.4-0.9)

0.8
0.7

(0.5-1.3)
(0.5-1.1)

1.0 (0.8-1.4)
0.6* (0.5-0.8)

1.4
0.9

1.1
0.7

1.5)
(0.9-1.4)
(0.6-0.9)

1.2 (0.9-1.8)
1
0.9 (0.7-1.2)

1.8* (1.1-2.9)
1
0.8 (0.6-1.1)

1.4 (1.1-1.9)
1
0.7 * (0.6-0.8)

1.5* (1.0-2.3)
1
1.0 (0.7-1.5)

1.3* (1.1-1.7)
1
0.8* (0.7-0.9)

2.3* (1.7-3.1)
1.2 (0.9-1.8)

3.8* (2.5-5.9)
1.9* (1.2-3.0)

4.2* (3.2-5.6)
2.5* (1.9-3.4)

3.0* (2.0-4.5)
1.7* (1.1-2.6)

3.4* (2.7-4.1)
2.0* (1.6-2.4)

1.0 (0.7-1.4)
1

1.5 (1.0-2.3)
1

1.8* (1.3-2.4)
1

1.7* (1.1-2.7)
1

1.5* (1.6-2.4)
1

(0.9-2.1)
(0.7-2.0)

Total physical
disability

1
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Those who were widowed had the highest disability prevalences followed by the
divorced,thosewhowere marriedandthosewhowere never married.Adjustments
for differences byageandsex gaveonly asignificant lower prevalence invisualand
mobility disability for those who were never married compared to those who were
married(table2).Visualdisability isrelativelyoftenfoundamongthedivorced.
Forhouseholdcompositionthe highest prevalences of physicaldisabilitywere found
for those living alone, which persisted for hearing and ADL disability after adjustmentforageandsexdifferences.
For all types of disability clear differences by level of education were found, with
thosewith lower educational levels havingthe most unfavourabledisabilitystatus.
Timetrendsofphysicaldisability
Standardised to the 1995 Dutch population we found fairly stable disability prevalences during the last decade (figure 1).A slight decrease is seen during the latest
years. The decrease in physical disability prevalence is statistically significant with
0.2 percentage points, mostly due to the decrease inthe prevalence of mobilitydisability (table3).
Table3 Trends in physical disability in period 1990-1998 by socio-demographic characterisitics in percentage
pointsincrease ordecrease peryear and95%confidence limits,adjustedfor ageandsex,* p<0.05,(Source: NetHIS
1990-1998).

Total

Sex
Men
Women
Age group
16-24
25-44
45-64
65-74

75+
Marital status
Married
Divorced
Widowed
Never married
Household composition
One person
Two persons
Morethan2
Educational level
Primary school
Junior and secondary
(vocational)
Vocational
University

Total Physical
disability

Hearing
disability

0.0

(±0.1)

0.0

(±0.1)

-0.2*

(±0.1)

0.0

(±0.1)

-0.2 *

(±0.1)

-0.1

(±0.1)
(±0.1)

0.0
0.0

(±0.1)
(±0.1)

-0.2 *
-0.1

(±0.1)
(±0.1)

0.0
0.0

(±0.1)
(±0.1)

-0.2*
-0.1

(±0.1)
(±0.2)

(±0.1)
(±0.1)
(±0.2)
(±0.3)
(±0.5)

0.0
0.0
0.1
0.2

(±0.1)
(±0.1)
(±0.1)
(±0.2)
(±0.4)

0.0
0.0

(±0.1)
(±0.1)
(±0.2)
(±0.4)
(±0.6)

0.0
0.0

(±0.1)
(±0.1)
(±0.2)
(±0.5)
(±0.7)

0.0
0.0
0.0
-0.1

0.0
0.0
-0.1
-0.1

-0.3

0.0

0.1
-0.2*
-0.5*

0.0
0.3*

0.1
0.0

(±0.1)
(±0.3)
(±0.6)

-0.3*
-0.1
-0.7 *

(±0.1)
(±0.3)
(±0.5)
(±0.1)

-0.2*
-0.5

-0.2
-0.3 *
-0.1

(±0.3)
(±0.2)

(±0.3)
(±0.2)

0.0

-0.1

(±0.1)
(±0.5)
(±0.6)
(±0.1)

0.0
0.0
0.0

(±0.2)
(±0.1)
(±0.1)

-0.1
-0.1
-0.1 *

(±0.3)
(±0.2)
(±0.1)

0.3 *
-0.1

0.0

(±0.2)
(±0.1)
(±0.1)

0.0

(±0.2)
(±0.1)
(±0.0)

(±0.3)
(±0.2)

0.3 *

(±0.2)

0.0

0.0

(±0.1)

-0.1

0.0

(±0.1)
(±0.1)

-0.1

0.2
-0.1 *

-0.1
-0.1

-0.2*
-0.2

disability

(±0.1)
(±0.2)
(±0.4)
(±0.1)

0.3
0.0

(±0.1)
(±0.4)
(±0.4)
(±0.1)

Mobility
disability

ADL

Visual
disability

0.4

0.1

(±0.2)

0.0

(±0.1)

0.1
0.0

(±0.2)

-0.2 *

(±0.1)

-0.1

0.0
0.1

(±0.1)
(±0.1)

0.0
0.0

(±0.1)
(±0.1)

-0.2 *

0.0

(±0.1)
(±0.1)

-0.1
0.7 *
-0.1 *

-0.1

0.2
-0.1

0.0

(±0.1)
(±0.6)
(±0.6)
(±0.1)

(±0.1)

(±0.1)
(±0.2)
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The prevalence of hearing disability is most stable over the last decade with no differences in any subgroup. For visual disability a statistical significant decrease was
found for those who are living with two persons in the household and those with
junior and secondary (vocational) education. For ADL-disability an increase was
found for those aged 65-75 yr, those who were widowed, those who were living
alone and those with only primary school. A significant decrease in ADL-disability
was only found for those who were never married.
The prevalence of mobility disability was statistical significantly decreased for men,
those aged 45-64 yr, those who were married or divorced, those living with more
than 2 persons in the household and those having had vocational educational training.
Taking all disability types together we found adecrease inthe prevalence and mainly
for men and two age groups: 45-64 yr and 75 yr or over.

Discussion
This paper shows that disability iscommon among the Dutch population.About oneeighth of the population of 16years or over had a physical disability, i.e. had at least
major difficulty with mobility, hearing, seeing or ADL, and for those older than 75 yr
this was even 44%.
Some population-based disability prevalences of other countries are presented to
illustrate that physical disability is a common problem in many western countries.
One of the few studies presenting the different disability types at the same time isa
study among Canadian elderly, which also showed that mobility disability is the
most common type of disability.5 In contrast to what we found their results showed
higher prevalences for hearing disability than for visual disability. The same was true
for a study among the US elderly of 70 years or over.6 An Italian study on elderly
reported a self-reported prevalence of hearing impairment of around 9%7, a
population-based study in Sweden among the non-institutionalised population of 1685 yr reported aprevalence of hearing problems of 10.7%, varying from 2.4% in the
youngest age group to 30% on the oldest age group.8 Based on US national survey
data a prevalence of hearing impairment of 33% among elderly of 70 years or over
was reported. 6 We found somewhat lower prevalences, with 2.5% for the total
population of 16 years or over, which increased from 0.3% in the youngest age
group to 10.4 % in the oldest age group. It is commonly found that the prevalence
of hearing disability is higher among men than women in contrast to other disability
types. We found only a slight and non-significantly higher prevalence among men
compared to women.
For visual disability w e found a prevalence of 4.0% that increased from 0.9% in the
youngest age group to 18.9% in the oldest age group. Some published data on selfreported visual impairment refer to the US elderly with 18.1%among those of 70
years or over6 and around 13% for those aged 50 years or over.9 The last figure was
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based on a similar definition of visual disability as ours using the question 'difficulty
seeing words and letters in ordinary newspaper print'.
For 43 year old men and women of the UK a prevalence of disability concerning
physical movement of 7% was reported10, 25% of British men aged 52-73 yr
reported locomotor problems" and a similar figure was found for difficulty walking
among persons aged 50 years or over in the US.9 We found a prevalence of 7.4 %
for the population aged 16 years or over which varied from 0.6% in the youngest
age group to 36.7% inthe oldest age group.
In our study ADL-disability prevalence was estimated as 12.0% and 28.6% for the
age groups 65-74 yr and 75+ respectively. A study among non-institutionalised
Italian elderly found similar figures for ADL disability with 9% and 31% for the same
age groups respectively.12
Absolute prevalences of disability are hard to compare between studies and
countries due to methodological differences becauseeven minor differences in
methods can affect the results severely.19 Based on a European panel study it was
shown that the Netherlands has the highest prevalences of physical disability,
together with Portugal and Germany.20
We have presented the disability prevalences by subgroups in the population both
with and without adjustments for age and sex differences. Adjusted results give an
idea of potential causal mechanisms and are therefore popular. However, from a
public health point of view it is also important to know which subgroups in the
population have most health problems, independent from its causes. We used
some simple socio-demographic characteristics to define subgroups in the
population.
The higher age groups, women, those living alone, and the lower SES groups are
high risk groups in our study, also after adjustment for age and sex differences and
these risk groups are commonly found for physical disability.5,9"12 The increasing
prevalences of physical disability with increasing age isof extra concern because the
continuing ageing of the population17 will lead to increasing numbers of persons with
physical disability. The higher prevalences of health problems among women
compared to men are often described as: 'men are more likely to die than women
and women suffer from higher levels of morbidity than men'. 21 Identifying those
living alone as a high risk group for physical disability is important, because they are
probably more likely to use professional care services in absence of potential help
from a housemate. Socio-economic differences in health are commonly found for all
health indicators and in most European countries22 and this is confirmed for physical
disability with our data. For marital status it is usually found that those who are
married are healthier than those who are never married, divorced or widowed. 23
However, adjusted for age w e found hardly any differences in disability prevalences
by marital status, except that the lowest prevalences of hearing- and mobility
disability were found for those who were never married.
Interpreting our data w e should take into account the limitation of our data due to
the high non-response, around 40%, also relatively high compared to other
countries in Europe.24 Strength of the NetHIS data, however, is the availability of
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many years of data gathered with the same methods which gives usthe possibility
tocalculatetimetrends.Wefoundfairlystableage-sexspecific prevalences duringa
9 year period and if there was a change it was a decline in disability prevalence
mainly dueto declines in mobility disability among men. Most publishedtime trend
data refer to the USpopulation. Based on the US National Health Interview Survey
(NHIS) a slight increase in disability prevalence was found between 1966-1976.1
More recent US NHIS data showed disability declines during the 1980s.3 On the
basis of the USNational LongTerm Care Surveys, presenting data on USelderly of
65 years or over, also a decline in (ADL) disability prevalence between 1982-1994
was found:4 a decline of 9.8% to 8.4% in the age group 65-74 yr, of 24.7% to
21.4% intheagegroup75-84yrandof 57.3%to 52.7% intheagegroupof 85yror
over. Analysis of data of the Canadian Health andActivity Limitation Survey (HALS)
showedanincrease indisability prevalence between 1986and 1991.5
Several developments could have hadaneffect onthe prevalence of disability over
the years including (i) methodological changes, (ii) changes in self-perception of
disability,and(ii)realchanges inthe healthofthepopulation.
(i) Statistics Netherlands has standardised their survey methodology but several
changes could have affected the data ontime trends. First, during the 1990s there
wasachange insample methodology duetothefactthatthe NetHISbecameapart
of an integrated system of surveys. It is not likely that the transition from asample
fromaddressestoasampleof individualschangedthe response group becausethe
content of the NetHIS and response figures are the same in the different years.
Changes inthe sizeandcharacteristics ofthe institutional population couldhavehad
a greater impact because the policy of the 1980s and 1990s was to stimulate the
independent livingoftheelderlydespiteseveredisability.Thiscouldhaveresultedin
higherdisability prevalences inthe non-institutionalised population,especially among
the older agegroups.We did notfindan increase indisability butthis development
could have masked a (greater) decrease in disability prevalence. During 1990 to
1999 the institutionalised population showed a decrease in the absolute size from
278thousand (1.9% of the total population) to 231 thousand (1.4%).Thischange is
in particular substantial for the age group 75years or over because around 60% of
those in institutions is 75 years or over. In this age group the percentage of
institutionalisation hasdecreasedfrom 17%to 14%inthe period 1995-1999;for the
period 1990-1994these data were not available. If this development inthe second
half of the 1990swasthe same inthefirst halfofthe 1990sthis could have masked
agreater decline in disability prevalences than we already found for the persons of
75 years or older. However, to give a definite answer of time trends in this age
group isnot possible becausethe non-response to the NetHIS dueto severe health
problems,willalsobehighinthisagegroup.
(ii) Self-report of physical disability canbeaffected by individuals expectations about
their ability and functioning.9 Colvez & Blanchet1 mentioned this to explain the
increase in disability prevalence during the 1980s in the USA. We also think that
social and economic developments can affect self-evaluations of health. It is
possible that the economic prosperity during the 1990s in the Netherlands with
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improved financial and material circumstances for most Dutch inhabitants could
have ledto lower prevalences of self-reported disability.
(iii) Real trends in disability prevalences can be due to changes in biological ageing,
due to healthier cohorts, better health care or other circumstances affecting health
status. In the 1990s, the age-sex specific disability prevalences seemed to have
been quite stable. The increasing life expectancies were not accompanied by a
more unhealthy population. However, due to the increase of the population,
especially of the elderly, a continuation of stable disability prevalences will result in
increasing numbers of persons with disabilities.
Acknowledgements
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Chapter 3.2
The contribution of chronic conditions to
the total burden of mobility disability in
the Dutchpopulation*
Abstract
Objectives. To assess the proportions of the burden of
mobility disability in the Dutch population that are attributable
to six common chronic conditions.
Methods. National survey data were analysed using an
elimination technique which combines the results of logistic
regression analysis andthe disease prevalence.
Results. Of the total prevalence of disability (20.5%) 33.7%
can be attributed to the six chronic conditions.
Musculoskeletal disorders account for the major part,
whereas the contribution of cancer isvery small.
Conclusions. The potential benefits of effective curative
and/or preventive treatments of chronic conditions, in terms
of reduction of the disability burden in the population, are
limited.

"Published as: Picavet, HSJ& GAM van den Bos.The contribution of six chronic conditions
to the total burden of mobility disability in the population. Am J Pub Hlth 1997;87:16801682.
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Introduction
The burden of disability represents an important public health problem because of
the agingofthe population1andbecauseofthe associations between burdenofdisability and increasing health care demand,2"6 ensuing costs,7 and increasing mortality.8The most important determinants of disability are chronic conditions, which are
highly prevalent in today's Western societies, especially in old age.1 Many studies
have shown the highassociation between specific chronic conditions anddisability,
using both cross-sectional9"17and longitudinal18"21designs. Only a few studies have
analyzedthe impact of individual chronic conditions onthe total burden of disability,
which is determined not only by the strength of the association of each chronic
condition with disability but also by the prevalence of the condition.6,1216These few
studies have shown that musculoskeletal diseases (including arthritis) are the leading cause of disability for both men and women, for both the total population6and
the elderly.12,16 In this study we assessed the proportion of the total burden of disability in the Dutch population that can be attributed to six main groups of chronic
conditions.

Methods
Data were derived from the continuous Netherlands Health Interview Survey,22
which provides information on atwo-stage probability sample of Dutch households.
For the present study we used data on persons aged 16 years and older, because
no data on disability are collected for younger persons. Data from 4 years (1989
through 1992) were aggregated to provide a substantial recent database (n =
26.288). Inthose years the nonresponse ratewas about 40%, mainly because people refusedto participate,were not at home (inspite of revisits), or were "unable to
participate." Inspiteofthis nonresponse rate,the sampleappearsto beafairlyaccuraterepresentation ofthe Dutchpopulationonthe basisof figures onage,sex,maritalstatus,andregion.22
Mobility disabilitywasdefinedasthe presenceof at least minordifficulty with
walking, carrying, and bending, based on questions derived from the Organization
for Economic CooperationandDevelopment (OECD) long-termdisability indicator.23
Respondents were askedwhether they hadhadeachof 24conditions inthe
12 months prior to interview. For this report we selected six major clusters of
chronic conditions: musculoskeletal diseases, lungdiseases, neurological disorders,
heart diseases, diabetes, and cancer. These conditions have been given priority in
research bythe DutchAdvisory Councilon HealthResearch.24
Multiple logistic regression was used to assess the association of the separate chronic conditions and age with disability. Age was included as a continuous
variable representing seven (almost equal)age groups.Thecoefficients of the logistic model and the actual presence of the individual conditions among respondents
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were then used to recalculate the prevalence of disability by averaging the predicted
probability of having adisability for all respondents, by the formula
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- proportion of the population age 16years and over with disability
= total number of respondents (=24,191)
= age group (1to 7)
= number of respondents inage group i
=2.71828
= Constant of the logistic model
= The estimated logistic coefficients for disease 1to disease 6
= Prevalences of disease 1to 6 inage group i.

(Note: If the coefficients of the logistic model are estimated by the method of
maximum likelihood, there is no need to actually calculate Pmas indicated, because
in that case Pmis simply the observed proportion of disability. Thus Pm- .205 from
Table 1. The formula must be used for eliminated-condition estimates, or for P„
when other methods of parameter estimation are used.)
This procedure was repeated after eliminating one disease at a time by setting the presence of the disease to 0 among all respondents. The difference between the resulting prevalence and the calculated total prevalence is a measure of
the contribution of the individual chronic condition to the total prevalence of disability. The method we used is very similar to the method of calculating the attributable
fraction or population attributable risk.25We were reluctant to follow Guccione et al.12
in using the odds ratio to estimate the relative risk (RR) in the formula pc(RR- D/RR,
because our data violate the rare-disease assumption in the outcome variable, that
is, disability, the prevalence of which is over 20%. Assuming a relative risk of 2 and
a prevalence of 20% gives an odds ratio of 2.7. Using this odds ratio as an estimation of the relative risk results inan overestimation of the population attributable risk.

Results
Reflecting the Dutch noninstitutionalized population aged 16 years and older, our
sample shows a slightly higher proportion of women than men and decreasing
numbers of respondents with increasing age (Table 1). Almost 80% of the population had intact mobile function. Of the selected chronic conditions the musculoskeletal disorders were most frequent, reported by 17.5% of all persons aged 16
years and older. Lung diseases were second at almost 6%.
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Allchronic conditions showsignificantassociationwithdisability (seeodds
ratios inTable2),with musculoskeletal disordersandneurologicaldisordersthe
most important ones (withodds ratiosof 5.8and3.5, respectively).When boththe
associationwithdisabilityandthe prevalenceofthechronic conditionaretaken into
account,the most important diseasegroup ismusculoskeletal diseases.Almost
26% ofthe disability inthe populationcanbeattributedto musculoskeletaldiseases,4%to neurologicaldisorders,2.4%to lungdiseases, 1.6%to heartdiseases,
1.1 %todiabetes,and0.2%tocancer.Although heartdiseasesaremore strongly
associatedwith disabilitythan lungdiseases,thecontribution of lungdiseasestothe
totalburdenof disability-whichtakesbothoddsratiosandthediseaseprevalence
intoaccount-ishigher.Thesixselectedchronic conditionsaccountfor33.7%of the
totalprevalenceof disability.
TABLE 1 - Age andsex distribution ofthe sample (n=24.191)* and prevalence of disability and chronic conditions:
Netherlands Health Interview Surevy,1989trough1992

no.

(%)

Total

24191

(100)

Men

11856
12335

(49)
(51)

75+

10199
8088
5118
1575

(40.8)
(32.4)
(20.5)
(6.3)

DISABILITY IN MOBILITY4
nodisability
disability

19231
4959

(79.5)
(20.5)

4233
1427

798
556
556
193

(17.5)
(5.9)
(3.3)
(2.3)
(2.3)
(0.8)

6798
1185

(26.1)
(4.9)

Women
Age,years
16-35
35-54
55-74

CHRONICCONDITIONS1
Musculoskeletal
Lungdiseases
Neurologicaldisorders
Heartdiseases
Diabetes
Cancer
Oneormoreconditions
Comorbidity(twoormore)

This nrepresentsthosewhomalldata ondisabilityandchronic conditionsareavailable;itissmallerthanthetotal
surveyn(26.288)because ofitemnonresponse.
'Disabilityisdefinedasthepresence ofatleastminordifficultywithwalking,acrrying,orbending.
'Musculoskeletal diseases are defined as "severe back problems, longer than three months or slipped disc";
"osteoarthritisofknees,hipsorhands";"arthritis,rheumatoidarthritisofhandsorfeet";and"otherchronicarthritis
of joints." Lung diseases are defined as "asthma, chronic bronchitis or chronic obstructive pulmonary disease
(COPD)".Neurologicaldiseasesaredifinedas"epilepsy";"dizzinesswithfalling";and "stroke." Heartdiseasesare
definedas"severe heartproblem"and"myocardialinfarction."

C h r o n i c c o n d i t i o n s a n d disability 6 1
TABLE 2 - The proportions of disability attributable to chronic conditions in the Dutch population, Netherlands
Health Interview Survey1989-1992.

CHRONIC CONDITIONS
Musculoskeletal
Lung diseases
Neurological disorders
Heartdiseases
Diabetes
Cancer
All chronic conditions

Adjusted OR"(95%CL)for
mobility
disability

Prevalence of
disability given
eliminationof
specified disease"

Population

5.8(5.4-6.3)
1.7(1.5-2.0)
3.5(3.0-4.2)
1.9(1.5-2.3)
1.6(1.3-1.9)
1.3(1.1-1.6)

14.5
19.1
18.8
19.2
19.3
19.5

25.6%
2.4%
3.9%
1.6%
1.1%
0.2%

12.9

33.7%

'Attributable' Risk
Percentage'

1

Multiple logistic regression results cotrollingfor age asacontinuous variable representing seven age groups(1624,25-34,35-44,45-54,65-74and75+years)
"SeeMethodsforformula used.Theoriginal calculated prevalence ofmobility disability is19.5%.
c
Represents the percent reduction in the prevalence of mobility disability due to the elimination of the specified
chronic conditions.

Discussion
The proportion of disability in the population that can be attributed to a chronic condition is a function of both the prevalence and the strength of its association with
disability. A substantial proportion of disability in mobility was found to be associated
with the selected chronic conditions, musculoskeletal diseases being the most important.
Several studies have investigated the contribution of chronic conditions to the
total burden of disability inthe population.The comparability of our results with
those of other studies is, however, limited, owing to differences in population, in the
kind, number, and measurement of chronic conditions and disability, and in analytical
strategies.
Our results are limited to disability in mobility, including a rather mild severity
level. Further research could take different disability cutoff points into account. The
contribution of chronic conditions to other forms of disability-disability in activities of
daily living, social disability, mental disability-will also be different and needs further
study.
One limitation of our study is that the data on chronic conditions were based
on self- report. We do not know whether the reported condition was diagnosed bya
physician or whether undiagnosed or latent diseases were present. The association
of a chronic condition with disability is also dependent on duration and severity of
the condition, for which no information was available in our sample. Another limitation of our study is the exclusion of the institutionalized population. This implies, at
least, an underestimation of the total prevalence of disability and chronic conditions,
especially within the older age groups for whom institutionalization is relatively high
(in the Dutch population the percentage of institutionalization among those aged 55
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years and older is around 7%; for those aged 80 years and older, around 33%).
Whether the associations found between chronic conditions and disability are affected by this selection bias is not known.
The analyses described here provide insight into the potential health benefits
of eliminating chronic conditions. The highest reduction in the disability burden in
the population could be achieved if effective curative or preventive treatments or
both for musculoskeletal diseases could be developed. However, even if we could
eliminate the consequences of all the selected disease groups, the total burden of
disability in the population would be only moderately reduced. Two thirds of the
burden of disability in mobility is due to other diseases or medical conditions or to
old age. However, w e should keep in mind the effect on life expectancy, because
when we are really able to eliminate certain chronic conditions, postponement of
death is likely to occur. However, this has no implications for our findings with regard to nonfatal diseases (e.g., musculoskeletal diseases), because these diseases
do not affect life expectancy.26 Eliminating fatal diseases such as cancer is even less
promising with regard to the burden of disability, because the elimination of such
diseases would leadto an increase in life expectancy with disability.26
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Chapter 4.1.1
Musculoskeletal pain in the Netherlands:
prevalences, consequences and risk
groups, the DAAC3-study*
Abstract
Objective -To present estimates on the prevalence of musculoskeletal pain of
five different anatomical areas and ten anatomical sites, and their
consequences and risk groups inthe general Dutch population.
Methods - Cross-sectional data from a population-based study of a sex-age
stratified sample of Dutch inhabitants of 25 years and older were used. With a
postal questionaire data was assessed on musculoskeletal pain, additional
pain characteristics (location, duration, course), its consequences (utilisation of
health care, sick leave and limitation in daily life) and general sociodemographic characteristics.
Results -The top three of self-reported musculoskeletal pain (point prevalence
(Pp) with 95% confidence interval (CI)) was: 1. low back pain, Pp =26.9%
(95%CI 25.5-28.3), 2. shoulder pain, P p =20.9% (95%CI 19.6-22.2) and 3. neck
pain, P p =20.6% (95%CI 19.3-21.9). In most cases the pain was described as
continuous or recurrent and mild. In every 3 out of 10 cases the complaints
about pain were accompanied by limitations in daily living. Between 33% and
42% of those with complaints consulted their general practitioner about their
pain. With the exception of persons who are work disabled, general
sociodemographic characteristics cannot be used to identify high risk groups.
Conclusions - Musculoskeletal pain is common in all subgroups of the population and has far-reaching consequences for health, work and the use of health
care.

"Picavet, HSJ,JSAG Schouten. Musculoskeletal pain inthe Netherlands: prevalences, consequences andriskgroups,the DMC3-study. (submitted)
Part of data also published in: Picavet, HSJ, HWV van Gils, JSAG Schouten. Klachten van
het bewegingsapparaat in de Nederlandse bevolking, prevalenties, consequenties en risicogroepen. CBS/RIVM(RIVM rapportnummer 266807002) Bilthoven,2000
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Introduction
Musculoskeletal disorders and complaints comprise an important public health
problem due to high impact on disability,1,2 sickness absence and work disability,3,4
and health care costs 5. Population-based data on these health problems are scarce
as mentioned in the framework for the Bone and Joint Decade 2000-2010.6 Most
available data refer to the working population,7 specific professions such as nurses8
or refer only to complaints of specific anatomical sites such as lower back9, shoulder'0and neck." For some countries population-based data on not further specified
musculoskeletal pain are available 12"14but national data on musculoskeletal pain on
different anatomical sites are scarse.Some data are available onthe USA with data
from the HANESof 1971-197515,16for Norway for three anatomical areas.17 More examplesof studiesfocussing onmorethanone painsiteareavailable butonly limited
toaspecific regionwithinonecountry.18"25
Inorder to provide insight inthe prevalence of musculoskeletal health problems of
different anatomical siteswe havecarried out apopulation-based survey onmusculoskeletal pain in the Netherlands. In this paper figures on prevalences, consequences (utilization of health care, sick leave and limitation in daily life) and risk
groups (onthe basisof general socio-demographic characteristics) arepresented for
fivedifferent anatomicalareasandtenanatomicalsites.

Methods
Baseline data of the Dutch population-based Musculoskeletal Complaints and Consequences Cohortstudy (DMC3-study)wereanalysed.

Studypopulation
The Dutch population of 1998 consists of over 15 million inhabitants of whom over
10millionare25years andolder.A random samplestratified by 10years agegroup
and sex of 8,000 persons aged 25 years and over (numbers of equal size per agesex band) was taken from the population register of 1998, identical to general surveys of Statistics Netherlands.25 Data on sex, age,address, and marital status were
availableonthe basisofthe population register. Thedataonthe 12provinces based
on address were also usedto construct four regions of living: north,west, east and
south.

Questionnaire
We used a 28-pages full-colour questionnaire that consisted of general questions
and health questions. Pages of 5different colors corresponded with one of the followingfiveanatomical areas 1. neck,shoulder or higher partof the back,2.elbowor
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wrist/hand, 3. lower part of the back, 4. hip or knee, 5. ankle and foot. Every colouredarea started with ascreening question: Didyou have had pain in onatomical
area> during the past 12 months? Screenpositives were asked to answer all the
questions of the relevant colorfocussingon:theanatomical site,whether or notthe
pain still exists, the duration and severity of the pain, the course of the pain, selfreported causes, specific complaints (such as radiation to the legs for back pain),
and some consequences of the painfor health care utilization,work and health duringthe 12months beforethe survey:contactwith generalpractitioner, medicalspecialist or physiotherapist, use of medicines, work leave, limitations in daily life and
work disability.
Peranatomical area seven different descriptions were usedto assessthe courseof
the pain.The description included 'single complaint'and every combination of recurrency (continous, frequently recurrent oroccasionally recurrent) andseverity of pain
(severeormild).
Sociodemographic characteristics that were used to identify high risk groups were:
sex, age, marital status, region of living, household composition, educational level
and work status. Self-reported information on current marital status was used.
Household composition presents the number of persons living in the household.
Level of education was measured as the highest level reached and then summarized in 4 groups: primary school, junior (vocational) education, secondary (vocational) education,vocationalcolleges/university. Work status isclassified in4categories:25have paid work for more than 12 hours aweek, does not have but wants to
havework for morethan 12hoursaweek, does not have norwants work for more
than 12hours aweek, andthose who arework disabled or haveapension (at least
everybodyabove65yearsofage).
Mailingprocedure
The questionnaire was sent by post with a hand signed cover letter and free post
return envelop.After 3weeks afirst reminder (aletter) was sent andafter 6 weeks
a second reminder: either a letter with response card or acomplete questionnaire,
or a telephone interview. With the response card or telephone interview persons
could indicate whether or not they wanted to receive another questionnaire incase
of a lost questionnaire. Persons who did not want to participate were asked to return the response card with information on the reason for non-participation and
whether or notthey hadmusculoskeletal paincomplaintsfor the 10painsites (both
12-monthsperiodandpoint prevalencewereassessed).
Statisticalanalysis
The net response was calculated by dividing the number of respondents by the
number of those actual approached excluding those who were known to be deceasedorthose whose address was unknown.Alldatawere enteredtwice anddiscrepancies corrected followed by an additional range check. In order to presentestimations for the Dutch population, weighting factors were used to makethedistri-
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bution by age, sex, region and martial status equal to that of the Netherlands of
1998.
For the five anatomical areas the 1year-period prevalence was calculated and for
the 10 pain sites also the point prevalence and the prevalence of chronic pain
(=current painlastingmorethan3months).
Multivariate logistic regression was usedto identify risk groups.Allanalyses of data
were performed usingSASversion6.12.

Results
Response
Of the original sample of 8,000, one hunderd and eighty-two were identified as not
livingattheaddresstowhichthe questionnaire was sendorwere died.These were
excluded from the sample. The net response of the DMC3-study was 46.9%,
n=3664. The response was slightly higher for women, for those inthe middle age
groups (45-64 yr) and for those who were married (table 1). The small number of
missingvaluesforthepainquestionswere recodedasnothavingpain.

Table 1 Description ofthe sample andrespondents of DMC,-study (%)
Sample
Response
(n=7,818)
(n=3,664)
Unweighted
Weighted*

Sex

Men

50.4
49.6

44.8
55.2

49.1
50.9

32.3
34.7
33.1

32.1
36.8
31.1

47.0
34.6
18.4

Unmarried
Married
Widow
Divorced

17.1
66.2

13.0
71.7

20.1
65.3

9.7
7.0

8.9
6.5

6.9
7.7

North
West
East
South

11.2
40.7
22.6
25.5

11.1
39.6
22.7
26.7

10.6
44.0
20.6
24.7

Women
Agegroup

25-44
45-64

65+
Maritalstatus

Regionofliving

•Respondentsareweightedto presentadistributionofsex,age,maritalstatus and
regionof livingequaltothatofthe Netherlands in1998.
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Table 2Prevalencesof musculoskeletal pain(%) inthe Dutchpopulation,byanatomical area andsite,including
95%confidence range,DMC,-study
Painof

Neck
Shoulders
Higher back

Periodprevalence Period prevalence
Pointprevalence
(12-months)
(12-months)
Screening

44.5

(±1.6)

31.4
30.3
18.8

(±1.5)
(±1.5)
(±1.3)

11.2
17.5

(±1.0)
(±1.2)

Prevalence of
chronic pain

(±1.3)
(±1.3)
(±0.9)

14.3
15.1

6.2

(±1.1)
(±1.2)
(±0.8)

12.5

(±0.9)
(±1.1)

5.3
9.3

(±0.7)
(±0.9)

20.6
20.9

9.1
7.5

Elbow
Wrisl/hand

23.2

Lower back

43.9

(±1.6)

43.9

(±1.6)

26.9

(±1.4)

21.2

(±1.3)

Hip

28.0

(±1.5)

12.8
21.9

(±1.1)
(±1.3)

9.1

(±0.9)
(±1.2)

7.4

15.2

11.7

(±0.8)
(±1.0)

9.2
9.4

(±0.9)
(±0.9)

4.9
6.5

(±0.7)
(±0.8)

3.5
5.0

(±0.6)
(±0.7)

25.5
24.5
29.4
20.6

(±1.4)
(±1.4)
(±1.5)
(±1.3)

46.1
24.1
20.3

(±1.6)
(±1.4)
(±1.3)
(±0.9)

55.6
21.6
15.6

(±1.6)
(±1.3)
(±1.2)
(±0.8)

(±1.4)

Knee
Ankle
Food

14.9

(±1.2)

Nopain
Onesite
2-3sites
4or more

9.5

7.2

Prevalence ofpain complaints
Almost three-quarter (74.5%) of the Dutch population aged 25 years and over reported any musculoskeletal pain during the past 12 months, 53.9% reported musculoskeletal painduringthe survey (point prevalence) and44.4% reported musculoskeletal pain lasting longer than 3 months (table 2).The ranking of most frequently
reported pain sites (based on the point prevalence) was: 1. lower back, 2. shoulder
3.neck,4. knee,5.wrist/hand,6.higher back,7.hip,8.elbow, 9.ankleand 10.foot.
The majority of those reporting pain, reported pain at more than one site, roughly
two-third for the period prevalence and more than half of the point prevalence and
the prevalence of chronic pain(table2).Within oneanatomicalareaoften morethan
one pain site was mentioned. Between the anatomical areas the overlap was also
considerable and there was also clustering: the prevalence of the combination of
paincomplaintswasalways higherthanexpected onthe basisof independence (not
shown).
Prevalences by age group are presented infigure 1. For pain in neck, shoulders or
higher back,of elboworwrist/handandof ankleorfoot the prevalenceswere stable
over the different age groups. For low back pain we see a slight decline with increasingage,andfor painof hipor kneeaslightincrease.

70 Chapter4.1.1

-Neck, shoulders orhigher
back
-Elbow or wrist/hand
- Lower back
- Hiporknee
-Ankle orroot

25-34

35-44

45-54

55-64

65-74

75+

Age group

Figure 1Periodprevalenceofmusculoskeletalpainbyagegroupandarea ofpain.

Course of pain
A very small proportion of those reporting musculoskeletal pain indicated their pain
as a non-recurrent/single complaint, theproportion varied from 4.8% to 11.6%depending onthepain area (table 3).Forrecurrency w esee that roughly 30% of the
complaints were described ascontinuous pain and55% asrecurrent pain. For severity, w e seethat roughly 15% reported severe pain and70% mild pain. Differences between thepain areas were notlarge. Between 5.3% and 9.7% ofthe pain
sufferers indicated amore than one category, which wasinmost cases acombination ofcontinuous mild pain and recurrent severe pain.

Consequences of pain
About half of those reporting musculoskeletal pain reported also contact with an
health professional because of their specific musculoskeletal pain during the last
year (table 4). Roughly between 30% and40% reported contact with the general
practitioner, between 20% en30% contact with a medical specialist and between
20% and 30% acontact with thephysiotherapist. Theuse of medicines duringthe
last year was reported by 17.6% of those with pain of elbow orwrist/hand andby
27.4% of those with pain of neck, shoulder or higher back. For theother areasthe
use ofmedicines was reported by aproportion between those extremes.
Roughly 3 0 % reported limitation in daily life dueto their musculoskeletal pain.For
those who had paid work, themajority with pain didnotreport work leave because
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of their pain complaint. The highest percentage with work leavewasfound for low
back pain:almost aquarter (24.4%) of those with low back pain reported sick leave
in the past year. For pain of ankle or foot and neck, shoulder or higher back work
leavewasalsorelatively common butfor painof elbow orwrist/handandpainof hip
or kneesickleavewas lessfrequent.

Table3Courseofmusculoskeletal pain(%),byanatomical area,DMC,-study
Amongpersons with painof
Lower back
Neck,shoulder
Elbowor
or higher back
wrist/hand

Hip or knee

Ankle or foot

Continuous severe pain
Continuous mildpain

3.1

4.0

3.5

5.2

6.1

25.9

29.2

20.2

27.8

29.8

Recurrentsevere pain*
Recurrent mild pain*

8.3
46.7

11.0
43.3

15.4
47.7

10.1
46.0

12.4
34.8

Non-recurrent

6.3

7.5

4.8

4.8

11.6

Complaintvaries**

9.7

5.0

8.3

6.2

5.3

* forthe'recurrenf-category'frequently recurrent' and'occasionally recurrent"were combined
* * for anumber of respondents morethan oneofthesevencourse descriptionswereticked,thiswas oftenacombination of continuous mildpainandrecurrentsevere pain.

Table 4 Consequences of musculoskeletal pain (%) during 12 months before survey, by anatomical area, DMC3study
Among personswith painof
Neck,shoulder
Elbowor
or higher back
wrist/hand

Lower back

Hipor knee

Ankle or foot

Contactwith:
General Practitioner
Medical Specialist
Physiotherapist
Oneofthe above

40.8
29.9
32.8
53.4

33.8
27.4
21.6
47.0

31.6
19.8
26.3
42.2

32.6
25.0
20.9
43.7

39.7
30.1
18.2
50.7

Useof medication

27.4

17.6

24.5

22.1

22.7

Limitationindaily life

29.4

32.1

32.6

29.9

*

72.4

77.5

69.3

79.3

70.9

7.7
7.7
5.9
6.2

4.8
5.9
5.3
6.4

8.4
9.9
6.1
6.3

4.6
4.2
4.0
8.0

8.1
6.8
7.5
6.7

Work leave (among those
with paidwork)
Never
Lessthanoneweek
1-4 weeks
Morethan4weeks
Not applicable
1

Not available
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Risk groups
In a multivariate logistic regression model including all general sociodemographic
characteristics there were two variables consistently associated with musculoskeletal pain: for all anatomical areas we found that women had the highest prevalences
of pain, with ORs between 1.3and 1.8compared to men, and that those who were
work disabled more often had pain, with ORs between 2.2 and 2.8, compared to
those who were not work disabled.
Corrected for the other variables the middle age group of 45 to 64 year is a high risk
group for elbow or wrist/hand, hip or knee and ankle or foot. Marital status and geographic region are not relevant indicators to define high risk groups for musculoskeletal pain. Educational level and work status played only a role for low back pain
and pain of hip and knee but for educational status in an opposite direction: those
with secondary (vocational) or vocational education reported relatively high prevalences of low back pain and relatively low prevalences of hip or knee pain. Household composition showed that those living alone are at high risk for complaints of
the upper extremities and that living with more than two is protective for the lower
extremities.
Non-response bias
With respect to the general data from the population register respondents and nonrespondents hardly differ. For a small proportion of the non-respondents (n=729,
17,6%) w e collected data on the prevalence of musculoskeletal pain for the 10 pain
sites, by means of the response card. The period prevalence is consistently lower
among the non-respondents, between 2 and 8 percentage points lower (not
shown). The point prevalence is similar for respondents and non-respondents (not
shown).

Discussion
This paper shows that musculoskeletal pain and its consequences are very common
in the Dutch population of 25 years and over and that we can not clearly identify
high risk groups on the basis of general sociodemographic characteristics, with exception of those who are work disabled and women.
While interpreting the results of the DMC3-study some limitations should be taken
into account, including the possibility of selective non-response and limitations concerning the measurement of musculoskeletal pain. Like other population-based
studies in the Netherlands this study also had a relative high non-response.27 However, based on the general characteristics from the population register respondents
and non-respondents did not differ.
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Table 5. Odds ratios (+ 95% confidence interval) for musculoskeletal pain in the Dutch population by sociodemographiccharacteristics,byanatomicalarea,DMC,-study(statisticalsignificantORsareprintedbold)
Painof
Neck,shoulder
or higher back

Sex
Men
Women
Age group
25-44
45-64

65+
Marital status
Unmarried
Married
Widow
Divorced
Regionof living
North
West
East
South
Household composition
One person
Two persons
Morethan2
Educational level
Primary school
Junior (vocational)
Secondary (vocational)
Vocational
University
Work status -1
Without work
Work disabled
Notoneofthese
Work status -2
Havepaid work
> 12hours
Wants paid work
> 12hours
Does notwant paid
work >12hours
Pension,work disabled

ilbow or
wrist/hand

Ankleorfoot

Hiporknee

1
1.8

(1.5-2.1) 1.8

1
1.0
0.9

(0.9-1.2) 1.5
(0.6-1.4) 1.2

(1.2-1.8) 1.0
(0.8-2.0) 1.0

(0.8-1.2) 1.4
(0.6-1.4) 1.5

(1.2-1.8) 1.5
(1.0-25) 1.6

(1.1-1.9)
(0.9-2.8)

(0.8-1.2) 1.0

(0.7-1.3) 0.8

(0.6-1.0) 0.8

(0.6-1.3) 1.4

(1.0-1.9)

(0.5-0.9) 0.7
(0.7-1.3) 1.2

1
(0.5-1.0) 0.9
(0.8-1.6) 1.1

1
(0.7-1.3) 0.9
(0.8-1.4) 1.0

1
(0.7-1.3) 0.8
(0.7-1.4) 1.0

(0.5-1.2)
(0.7-1.6)

0.8
1
1.0
0.9

(0.7-1.1) 0.9

(0.7-1.2) 1.0

(0.8-1.3) 0.9

(0.7-1.2) 0.8

(0.6-1.2)

1

1
(0.8-1.2) 1.0
(0.8-1.2) 1.1

1
(0.9-1.2) 0.9
(0.9-1.3) 0.9

1
(0.8-1.1) 1.0
(0.8-1.2) 0.9

(0.7-1.2)
(0.7-1.2)

1.6
1
1.0

(1.2-2.0) 1.4

(0.9-1.4) 1.2

(0.9-1.5) 1.3

(0.9-1.7)

(0.8-1.2) 0.9

1.1
1
(0.7-1.2) 0.9

1
(0.8-1.2) 0.8

1
(0.6-1.0) 0.7

(0.5-1.0)

1.2
1.2
1.1
1.0
1

(0.8-1.7)
(0.9-1.7)
(0.8-1.6)
(0.8-1.5)

(0.7-1.6)
(0.8-1.7)
(0.7-1.6)
(0.8-2.0)

1

1.2
1.2
1.5
1.5
1

1.6
2.4
1

(1.0-2.5) 1.6
(1.8-3.1) 2.2

(1.0-2.6) 1.1
(1.7-2.9) 2.6

1.0
1
0.7
1.0

1

1

Lower back

1

1

(0.8-1.2) 1.0
(0.7-1.0) 1.0

1

1.0
1.1
1.1
1.3

1

1
(1.5-2.1) 1.3

(1.1-1.5) 1.5

1

1

(1.-1.9)

1
(15-1.8) 1.4

(0.8-1.7)
(0.9-1.8)
(1.0-2.1)
(1.0-2.1)

0.7
0.7
0.6
0.6
1

(0.7-1.8) 1.4
(2.0-3.5) 2.8

(1.1-1.7)

1

1.0
1.1
1.1
1.5
1

(0.6-1.6)
(0.7-1.7)
(0.6-1.7)
(0.9-2.4)

(0.9-2.4) 1.3
(2.1-3.7) 2.4

(0.7-2.3)
(1.8-3.3)

(0.5-1.0)
(0.5-1.0)
(0.4-0.9)
(0.4-0.9)

1

1

1

1

1

1

1

1

1.2

(0.8-1.6) 1.1

(0.7-1.5) 1.0

(0.7-1.3) 0.8

(0.6-1.2) 1.4

(0.9-2.1)

0.8

(0.7-1.0) 1.0

(0.7-1.2) 0.8

(0.6-1.0) 0.8

(0.6-1.0) 1.1

(0.8-1.5)

0.9

(0.6-1.3) 1.2

(0.8-1.8) 0.7

(0.5-1.0) 1.3

(0.9-1.8) 1.1

(0.7-1.8)

More important the comparison of the pain prevalences of our respondents with
those of the group of non-respondents based on the response card, suggests that
the DMC3-study gives aslight overestimation of the pain prevalences of the period
prevalence. For low back pain itwas found before that prevalence figures in survey
responders may overestimate the true population prevalence.9 In addition we have
made acomparison between the response of the DMC3-studyandthe response of
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the Netherlands Health Interview Survey (NethHIS), using socio-economic, health,
health care and lifestyle data as described in a separate paper.23 We concluded that
although the response to the mail survey (DMC3-study) was lower than to the NethHIS respondents hardly differed with exception of a lower partcipation among persons with only primary school as educational level.
The prevalence of health problems based on population-based surveys, are highly
determined by the methods used and the exact definition of pain and the exact
wording of the questions in the questionnaire.10,29'30 However, especially for pain assessment, self-reports are unavoidable.
High prevalences of musculoskeletal pain are commonly found in many countries. In
the Ontario Health Survey of Canada the prevalence of a musculoskeletal health
problem was 29% among those aged 16 years and over.12 According to the US
Health and Retirement survey 62% of those age 51 to 61 years reported at least
one musculoskeletal health problem.13 Also in the German population musculoskeletal pain was the most reported pain complaint.14 An overview of prevalences of
musculoskeletal pain based on population-based surveys focussing several anatomical sites is presented intable 6.
Table 6Overview of prevalences of musculoskeletal pain based on population-based surveysfocussing on several
anatomicalsites
Country,study
USHANES,
National,1971-1975,
interview.
(Cunningham etal
1984),s

(Miles etal 1993)"

UK, NorthEngland,
1986,
postal survey
(Badleyetal1992f

Age group
(yrj
25-74

Number
studied
6,913

Descriptionof Prevalence
pain
painonmost
Back
daysduring at
Knee
leastamonth
Hip
Fingers
Shoulder
Elbow
Ankle
Foot
Wrist
Any

%
17.2
13.3
8.2
6.8
6.7
4.2
4.3
3.2
3.1
32.6

55-74

1,126

painonmost
daysduring at
leastamonth

Neckor back
Knee
Hip
Other

45.6
33.1
22.4
35.7

16+

21889
households
repr.
42,826
people

sufferfrom any
pain,swelling
or stiffness

Knee
Back
Shoulder
Hand
Neck
Hip
Foot
Ankle
Wrist
Elbow
Any

10.1
10.0
6.9
6.6
5.9
5.2
4.8
4.1
3.3
3.1
24
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Table6cond.
Country,study
UK,urban area.
Postal survey
(Urwin 1998)"

!group
(yr.)
16-75

Number
studied

Description of
pain

Prevalence

3,999

painfor more
than one week
duringthe past
month

Back
Knee
Shoulder
Neck
Hand

23
19
16
14
12
9
6
47

Hip
Elbow

Any
UK,North-east Scotland,postal survey
(Elliott etal1999r

25+

3,605

Sweden,southerndis- 25-74
trict,1988,postal survey
(Anderssonetal1993f

chronic painof
atleast3
months

Back
Arthritis
Any chronic pain

painof more
than3months

Low back
Shoulder,upper arm
Neck,backof head
Knee
Hand,wrist
Shank,foot
Elbow,forearm

Sweden,middle Sweden,postal survey
(Linton etal1998f

35-45

2,305

spinal pain
during past12
months

Low back
Neck
Upper back
Totalspinalpain

Sweden,acounty,
postalsurvey
(Brattberg etal1989)23

18-84

827

painordiscomfort(a),
longerthan6
months(b)

Lower back
Shoulders,arms
Neck
Legs
Hips
Upper back
Anypainordisc

Norway,national,
Interview survey 1995
(Brage& Bjerkedal
1996)"

16-66

6,681

Painduringthe
last14days
andatleasta
lottroubled

Cervical/upper limb
Back
Lower limb

Norway,2counties,
postal survey
(Hagenetal1997f

20-79

Netherlands,onevillage 20+
1975-1979,selfadministered questionnaire
(Valkenburg 1979f

11,780

painduring
Back
previous.month Neck/shoulder
Both

6,584

Painatmomentofinvestigation

Back
Neck
Knee,right/left
Shoulder,right/left
Handorwrist, right/left
Hip,right/left
Elbow,right/left
Ankleorfoot, right/left

16.0
15.8
50.4

M

V

23.8
17.7
14.5
14.2

8.6
9.6
8.3

22.8
22.3
19.1
12.7
16.8
11.9
11.9

(a)

56
44
15
66
(b)

31.3
30.7
26.2
25.2
14.4
13.4
65.9

20.3
23.2
19.3
20.1
10.4
10.2

12.5

9.9
7.7

21.6
15.4
17.0

M

V

23.6

32.5
18.2
11.8/11.1
11.7/9.9
9.1/8.9
5.2/5.6
5.3/4.8
5.0/5.1

9.8
6.7/6.1
6.0/6.2
4.0/3.3
3.1/2.9
3.4/2.9
3.0/3.0
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In presents one study of the USA, 3 of the UK, 3 of Sweden, 2 of Norway and one
from the Netherlands. Two of the studies were based on interviews and the rest on
postal or self-administered questionnaires. The assessment and definition of the
anatomical locations and pain varied and also the results in terms of the absolute
prevalences. The prevalences are high and in particular for the back, neck, shoulders
or knee.
Most available population-based studies focussed on one anatomical site. There are
many studies on low back pain31,32 and the range of prevalence of low back pain is
between 8% and 82%. As an illustration we can present some data for other anatomical sites.A chronic neck disorder was reported by 9% of the men and 12.5% of
the women in a Finish study.11 More than half of the population in an English study
among persons of 18to 78 years of age reported shoulder pain according to at least
one defintion of shoulder pain.10 One of the few population-based studies on knee
pain found a prevalence of 28.7%. 33 This was a study in England in the age group of
40-79 years and no differences by sex were found, which is the same in our study.
The last illustration isa study of foot pain inthe USA among women of 65 years and
older.34 Chronic and severe pain of at least one foot was reported by 14% of the
women.
This overview of the literature shows that musculoskeletal pain is highly prevalent in
all Western countries but at this point in time w e are unable to evaluate the
prevalence of musculoskeletal pain in the Netherlands as relative high or low
compared to other countries. Our observation that low back pain, neck pain and
shoulder pain are the most prevalent complaints is in agreement with results of
other studies. The considerable overlap between pain experienced at different sites,
as was reported by more than half of the respondents reporting pain, has also been
found previously.18 This was also put aptly by Croft in 'the epidemiology of pain: the
more you have, the more you get'.35 Future research on musculoskeletal conditions
should consider to include all pain areas and should not focus on one pain site,
because multiple site pain can have implications for etiology and consequences of
pain.
The comparison of different studies is limited due to differences in questions and
definitions. In the DMC3-study we have measured many additional characteristics to
get a broad picture of musculoskeletal pain. International consensus on instruments
or definitions for measuring these health problems does not yet exists but should
contribute to better international comparisons inthe future. The results of the DMC3study suggest that measuring the self-reported course of pain should be considered
for such international consensus. Seven descriptions were used to describe
'course'. Only a small part of the pain complaints was described as a single complaint. Most pain complaints were continuous or recurrent. Additional analyses are
needed to identify which characteristics of the self-reported course of pain are associated with the use of health services, limitations of daily life, work leave and work
disability.
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Per anatomical area we have asked in our study some global consequences of the
specific pain in terms of contact with health care professionals, use of medicines,
disability and work leave. The presented figures represent the year before the survey. Our figures on consults with health care professionals seem rather low: only a
minority of 50% or less reported a consult. Data of the Ontario Health survey
showed ayearly consultation rate among those with any musculoskeletal disorder which was 30% of the population - of more than 70%. 2 This implies that more than
2 0 % of the population yearly consult a health professional for a musculoskeletal
health problem. Our study gives even a higher percentage because the last year
more than 40% of those with musculoskeletal pain, which was more than 70% of
the population, consulted a health professional. This means that on a yearly basis
28% of the population consults a health care professional because of musculoskeletal pain, which can be considered asvery high.
However, a considerable proportion of those with musculoskeletal pain does not
consult a health professional and this was already shown for chronic low back pain
patients in the UK.36 This implies at least two things: (changes in) treatments of
musculoskeletal pain do not reach those persons and registers within the health
care will not be adequate to get a complete picture of musculoskeletal health problems inthe population.
Musculoskeletal pain is not necessarily a problem of the older age groups. In contrast to many health problems, musculoskeletal pain is also very prevalent among
the younger age groups. Women reporting higher rates of musculoskeletal pain than
men is also commonly found. In contrast to most health problems and also to other
findings on musculoskeletal pain18 we found no effect of socio-economic status (as
measured by educational level) on the pain prevalence. On the basis of the general
sociodemographic characteristics only those who are work disabled were found to
be a high risk group for musculoskeletal pain. This is not unexpected because musculoskeletal health problems are an important reason for work disability. For the
Dutch population it was calculated that more than one-third of those who were work
disabled were so because of low back problems.37 Identification of high risk groups
in the population is necessary to generate hypotheses or explanations of health differences and for the design of prevention programs. The existence of differences in
health between subgroups in the population also suggest that there is room for improvements in health.
In conclusion, the results of this study show that musculoskeletal pain is very common among every subgroup in the population. It supports the effort within the
framework of the Bone and Joint Decade 2000-2010, that asks for more attention
for research, treatment and prevention of musculoskeletal conditions and for the
care for those who suffer from them.
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Chapter 4.1.2
Prevalence and consequences of low back
problems in the Netherlands, working versus
non-working population, the MORGEN-study*
Abstract
Objective - To study the burden of illness of low back problems - prevalence and consequences - inthe working and the non-working population.
Methods - Data from the Monitoring Project on Risk factors for Chronic
Diseases, the MORGEN-study, were used.This project provided data on a
probability sample of the general population aged 20-59 years in the Netherlands. Cross-sectional questionnaire data on 6317 men (24% nonworking) and 7505 women (47% non-working) gathered in the period
1993 to 1995 were analysed.
Results - The 12 month period prevalence of low back problems for the
working and non-working population was 44.4% and 45.8% for men, and
48.2% and 55.0% for women. Larger differences were found for chronic
low back problems, and activity limitation and use of health services due
to low back problems. More than one-third of those who were disabled
were so because of low back problems. Excluding the work disabled, the
prevalence and consequences of low back pain were still higher in the
non-working group in comparison with the working population. Most of
the non-working women were housewives and this group was both large
in size and hada high prevalence of low back problems.
Conclusions - Among men studied, more than a quarter of the total burden of low back problems in those aged 20-59 years was found in the
non-working population, among women this was 50%. Both research on
causes and determinants of low back pain and the development of preventive actions - now being extensively focused on the working population - should also be translated to the non-working population.

' Published as: Picavet HSJ, JSAG Schouten, HA Smit. Prevalences and consequences of
low back problems in the Netherlands, working vs non-working population, the MORGENstudy. Public Health 1999;113:1-5.
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Introduction
Research on high risk groups for low back pain has mainly been focused on subgroups of the working population. M Evidently, low back pain is a key research topic
among the working population because the suspected work-related determinants of
low back pain and because the increasing responsibilities of employers for the
health of their employees. However, to assess the total public health impact of low
back problems, those belonging to the non-working population have also to be taken
into account. The role of subgroups, that is,working and non-working population for
the total burden of low back problems in the population is determined by (i) the size
of the subgroup and (ii) the subgroups' prevalence of low back problems.
The size of the non-working population is substantial in many western countries, also among those belonging to the working-age group, that is those between
around 15 and 64 yr. of age. According to the definition of the International Labor
force, the unemployed for instance comprise figures as 8% (The Netherlands), 13%
(France) or even 24% (Spain).5 Besides the unemployed, housewives, students and
those who are work disabled belong to the non-participants of the work force in the
working-age group. In addition, it is well-known that subgroups of the non-working
population have more health problems than those of the working population,6,7 and
this is also true for low back pain problems.8'9
In this paper we quantify the role of the working and non-working population
for the burden of illness of low back problems (LBP) using population-based health
survey data. In addition to the prevalence of LBP, we analyse the consequences of
LBP which is described in terms of activity limitation, use of health services and
some (former) work-related consequences.

Methods
For this study we used data from the Monitoring Project on Risk Factors for Chronic
Diseases (the MORGEN-study), a cross-sectional study of age stratified probability
samples of men and women aged 20-59 yr. who are living in three towns located in
different regions in the Netherlands. The municipal population registers were used
as the sampling frames. Data collection has started in 1993 and continued until
1997. It comprises questionnaires and medical examination at the regional Public
Health Service (PHS) in each town. In this paper we will present analyses of data
collected inthe years 1993-1995.
Persons inthe sample received asigned invitation letter, aflyer introducing the
study and a response card. To stimulate participation the results of physical examination data (blood pressure, cholesterol, blood glucose values and quetelet index)
were reported to the participants by letter. The response card was sent back by
70%, and 50% completed the full assessment (several questionnaires and physical
examination). The total number of respondents in 1993-1995 was 13,927.
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Data on sociodemographic variables, such as employement situation, lifestyle
and the presence of chronic conditions were assessed by questionnaire. For low
back problems ascreening question was used: 'Have you had trouble, discomfort or
pain with the lower part of the back during the last 12 months?' The region of interest was illustrated by a drawing of a complete human figure indicating the area between L1 and the gluteal folds (painted black) as the area of interest. The answers
to the questions were checked by a research assistant during the PHS-visit and
those with low back problems were given a supplementary questionnaire. This supplementary questionnaire comprised questions on low back pain characteristics (duration of LBP, with/without radiation to extremities, frequency), its consequences
unrelated to work (limitation of normal activities, use of health care) and its consequences related to (former) work (work absenteeism, work disability, changes in
work due to LBP). This questionnaire was designed from experiences of other
studies using questionnaires to assess low back pain characteristics.10"
The low back pain parameters under study were: (1) having or have had low
back problems during the past year, (2) having chronic low back problems (longer
than 3 months), (3) having or have had low back problems with radiation to the
leg(s).
The working population is defined as those who have wage-earnings and
those who own a business. Other studies use the term labour force participation or
employement status. The non-working population consists of housewives, unemployed, the early retired, those having a disability pension and 'other'. The 'other'
group subjects such as students.
For men and women the weighted estimates of prevalence and consequences of LBP will be presented by working status, including 95% confidence estimates. Data were weighted so the age-sex distribution is equal to that of the
Netherlands population aged 20-59 years of 1994: presented prevalences can be
interpreted as estimates for the population prevalences. Confidence estimates are
calculated on the original respondent distribution. The effects of differences in residence, marital status, age and education on these prevalence are studied using logistic regression analysis. To assess the relative importance of subgroups for the
total burden of low back problems in the population w e calculated a combination
score including the subgroup prevalence and the size of the subgroup. The combination score is calculated by multiplying the size of the subgroup (in %) and its LBPprevalence and dividing it bythe total LBP-prevalence.
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Table1 Descriptionofthepopulationbywork-status,MORGEN-populationaged20-59years,unweightedand
weightedfortheage-sexdistributionoftheDutchpopulationaged20-59in 1994.
Weighted
Unweighted
NonWorking
NonWorking
working
population
working
population
population
population
Number(abs)*
Sex(%male)

°//

8482

5340

56.2

43.8

60.0

34.4

18.2
27.6
32.4
21.9

16.1
16.9
26.2
40.9

27.6
32.0
27.1
13.3

27.8
21.4
23.6
27.3

32.6
30.3
37.2

33.6
27.3
39.1

32.1
30.0
37.9

34.7
25.8
39.5

29.7
62.7

23.4
64.1

36.8
56.9

33.9
56.0

0.9
6.2

2.8
9.4

0.6
5.1

1.9
7.9

7.2

20.1
42.8
22.6
14.4

6.0
33.8
33.0
27.2

16.5
38.8
28.8
15.9

Age
20-29years
30-39years
40-49years
50-59years
Placeof residence
Amsterdam
Doetichem
Maastricht
Maritalstatus
unmarried
married
widow
divorced
Levelof education
primary school
junior (vocational) education
Secondary(vocational) education
Vocational colleges university

35.2
30.1
27.5

* Thetotal number(n=13,822)isslightly lowerthanthetotalnumber ofrepondents oftheMORGENstudy(n=13,927)dueto missingvaluesforwork status(0.8%).

Results
Of the MORGEN population almost 60% belonged to the working population. The
non-working population consisted of more women, more persons in the highest age
group, that is 50-59 y, and more persons with lower education (Table 1). Weighting
by age and sex changed the distribution by age and marital status as expected.
However the distribution by place of residence and level of education did not
change.
Higher prevalence of LBP and its consequences were found in the nonworking population than in the working population, which held true for both men
and women (Table 2) and also when adjustments were made for differences in age,
marital status, educational level and residence (not shown). The largest differences
were found for the more severe low back problems, that is chronic low back prob-
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lems and LBP with radiating pain to the leg(s). Chronic LBP was reported by 16.0%
and 2 3 . 1 % of the working and non-working men respectively and 17.9% and
27.4% of the working and non-working women.
Consequences of low back pain were also reported more frequently by those
belonging to the non-working population than by those belonging to the working
population. Activity limitation due to low back pain was reported by 11.8% and
18.6% of the working and non-working men and 11.6% and 18.2% for the working
and non-working women. For the use of health services due to low back pain these
figures were 18.1% and 22.6% (men), and 19.4% and 25.0% (women). A small
proportion of the working population was (partially) work disabled, whereas 1 3 . 1 %
of the non-working men and 6.2% of the non-working women was (partially) work
disabled due to low back problems. Adaptation of the workplace or change of job in
the past due to low back problems was reported more frequently by those belonging to the non-working population than by those belonging to the working population.
Among the non-workers those who were work disabled reported, not surprisingly, the highest proportion of low back problems. Furthermore, more than onethird of those who were work-disabled and non-working were work disabled because of their low back problems. The unemployed and the women who were
housewives had also substantially more low back problems than those who were
working.
Translating our findings to the total population in the age group 20-59 yr. w e
see that almost a quarter of the burden of low back problems among men was
found in the non-working population. For women this proportion was 50% (Table 3).
Between 7 and 15% of the burden of low back problems in the population was attributed to the population which was work disabled and between 3 and 7% to the
unemployed. Among women the major burden was found in the group of housewives (between 28 and 34% ).

Discussion
The results of this study indicate that LBP isamajor health problem in both the nonworking as well asthe working population, and 30% (men) and 50% (women) of the
total burden of the low back problems isfound inthe non-working population. This
held true for both the prevalence and consequences of LBP. Besides those who
were work disabled, groups of concern are the unemployed and housewives.
For analyses in this paper it is essential to have information on the general
population, which is available in the MORGEN-study. The MORGEN-study has also
some limitations including the LBP measurement, problems in the classification of
non-working subgroups and the possibility of non-response bias.
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Thedata on LBPwere basedon self-reports using ascreening question with
a very low severity level. Self-report is the only source to assess information on
health problems like LBP, but under- or overreporting may be introduced. For instance, awareness of occupational hazards may result in overreporting among
workers who have increased awareness of such hazards.12 Such response tendencies seem relevant for comparisons between subgroups in the working population
but are not likely to differ between the working and non-working population, sobeing of less relevance inthis analyses. The low severity level of the screening question, using also terms such as 'trouble' and 'discomfort' is responsible for the high
(in absolute terms) 12 month period prevalence of LBP, although even the chronic
LBPprevalence canberegardedashigh. Other questions andother instruments will
give different absolute figures but the observed differences between the working
and non-working population were consistent for different severity levels of LBPas
characterised by radiation,duration,and itsconsequences. Unfortunately the MORGENstudy lacksdata onthe severity of painamongthose with LBPandoncurrent
LBP(otherthanthosewithchronic LBP),sothesefigurescouldnotbeanalysed.
Thequestiononemployement status inthe MORGENstudy hasresulted in a
relatively high group (8.7%) of people not specified in asubgroup, inthis paper referred to as 'other'. This group consists mainly of students (full-time education was
not aseparate category) andthose who regardthemselves belonging to more than
onecategory (3.1 %ofthe total MORGEN population). Becausethis 'other' category
is an unknown mix of apparently relatively healthy subjects (students) and probably
relatively less healthy subjects, such as persons who are partly work disabled, we
cannotadequately interpretthe prevalencefigures inthisgroup.
The relative high non-response of the MORGEN-study is equivalent to the
non-response of other populations surveys in the Netherlands. This is in general
lowerthanobserved inother countries.13This low responsewas partlyintroducedby
using different phases in the study. In the first phase persons were asked to indicate their agreement to participate in the study by sending back a response card.
Agreement ledto completion of apostal questionnaire (thesecond phase) andthen
invitation and avisit to the Public Health Service (third phase). In addition, high demandswere putonthe respondents. Participants hadto cometothe regional Public
Health Service onweekdays between nineandfive for their examinations including
the collection of blood. For those who did not want to participate in the study and
gave their reasons on the response card, these reasons were mainly 'no time'
(39%), 'no interest' (25%) and'already havingamedicalcheck-uponaregular basis'
(18%).
Selection biaswith respect to LBPis unlikely becausethe MORGEN study is
a general health study not presented as a specific LBP-study. If reasons for nonparticipation differs between the working and (subgroups of) the non-working
population more severe selection bias is introduced. Although this bias cannot be
measureddirectly some indicationcanbegiven bycomparing ourfigures of working
and non-working population by those of other sources. Inthe MORGEN-population
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76% of the men and 53% of the women belonged to the working population. Figures reported by Statistics Netherlands are 7 1 % and 42% for men and women respectively and concern the population of 15 to 64 y.5 Our figures are slightly higher
which is at least partly due to differences in age range. These findings indicate no
reason to suspect selection biasfor employement status.
The prevalence of LBP being higher inthe non-working population than in the
working population has been indicated by other studies, although those studies did
not account for the size of the non-working population. Data from the NHANES-II
(USA)8 show low back pain prevalence of the working and the non-working population of 14.7% and 21.4% (prevalence odds ratio (OR) =1.6) respectively. Low back
pain figures from the Ontario Health Survey (Canada)9 for the working and nonworking population were 7.3% and 10.8% respectively (OR=1.5).
Explanations for these findings include the 'healthy worker' selection process
and both groups being exposed to risk factors of low back problems. The healthy
worker selection process, also called the healthy worker effect, refers to the process that those who remain employed tend to be healthier than those who leave
employment. 14 The causes of the low back problems of those belonging to the nonworking population can be found inthe former working situation.This will be true for
a substantial part of those who are work-disabled but possibly also for those who
are unemployed. This phenomenon can, however, not explain the high prevalence
of low back pain among housewives because most of them have no long employement history. In particular inthis subgroup etiologic factors of LBP should be investigated.
Although in most cases the causes of low back pain are unknown, rather undisputed risk factors for low back problems are physically strenuous activities such
as heavy lifting, twisting, working in an awkward position, frequent lifting in nonneutral postures, static postures, especially prolonged sitting, and motor-vehicle
driving.^ 18 Such activities are, of course, also not unknown in leisure time and
household activities. Further research is needed to identify differences and correspondences of the aetiology of low back problems in the working and the nonworking population.
The identification of subgroups in the population that have high risks for low back
pain is necessary to identify risk factors for low back pain and to identify target
groups for (cost-effective) preventive actions. The importance of subgroups in the
population for public health lies in the focus of intervention and prevention. If these
actions are only focused on the working population, the largest part of the burden of
low back problems is not eligible, because these are found in the non-working
population. At this moment substantial effort is put into interventions to reduce the
problem of low back problems in the workplace. These interventions include specific exercise, ergonomic adaptation of the work place, and education (back

90 Chapter 4.1.2
school).19"22 Knowledge on these issues should also be translated to the non-working
population.
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Physical load in daily life and low back
problems in the general population - the
MORGEN-study*
Abstract
Background. We studied the contribution of physical load in
daily activities, including activities in work, house keeping and
leisure time, to the burden of low back problems (LBP) in the
population.
Methods. Logistic regression models were used to calculate
the association between physical load and several LBPparameters as assessed by questionnaire in a cross-sectional
study on 22,415 randomly selected men and women in The
Netherlands controlling for well-known LBP determinants.
The population attributable risk percentage (PAR) was estimated with the elimination-method using the logistic model.
Results. Half of the population reported LBP during the past
year and 19% chronic LBP. Activities characterised by an
awkward posture, by the same posture for a long time or by
often bending and rotating the trunk, increased the risk for
LBP, with ORs between 1.1 and 1.6. More than 13% of the
1-year period prevalence of LBP could be contributed to
these activities. This PAR was higher for those belonging to
the working population, for women and for the more severe
LBP-parameters.
Conclusion. Because LBP present such a large public health
problem, the estimated potential impact of eliminating (the
unhealthy effect of) physical load is substantial. To assess the
real health gain, more insight is necessary in the causality of
the relationship and in effective preventive measures.

"Picavet, HSJ,JSAG Schouten. Physical load indaily lifeand low back problems inthe generalpopulation -the MORGEN-study. Preventive Medicine2000;31:506-512.
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Introduction
Low back problems (LBP) represent a major public health problem in Western countries due to its high prevalence and due to its major consequences for the individual
and society including disabilities and work leave.1 Although the etiology of most LBP
is poorly understood, some specific physical activities are well-known risk indicators
for LBP.1"8 Lifting, twisting, lifting while twisting, pulling, pushing, carrying and lowering, bending, and bent or twist posture are identified as LBP risk factors in the
work situation of the general working population2,3and within specific working areas
or specific professions, e.g. nurses,4"6salespeople7 and construction workers 8 . These
physical exposures are usually referred to as occupational activities, work load,
physical work exposures, which all emphasize the work environment. These exposures of physical load also occur outside the work situation but have not been studied inthe general population.
To assess the contribution of physical load to the total burden of LBP in the
population w e need adequate estimates of the prevalence of exposure to physical
load, and the exposure dependent risk of LBP. Such a population attributable risk
(PAR) provides insight into the proportion of LBP that, in theory, would be prevenTable if the unhealthy effect of physical load can be eliminated.
The basic elements for calculating the PAR for the total population are not
easily derived from literature. First, figures on the exposure to physical load (and the
LBP-risks) are only available for the working population and in most cases only for
specific occupations. But many persons do not belong to the working population
and exposure to physical load can also take place outside the workplace. Secondly,
comparison of the available studies on physical load exposure and related LBP risk,
is highly limited due to differences inthe instruments and methods used and due to
differences in the study population characteristics (e.g., differences by age group,
sex, socioeconomic status, type of industry, and country). In particular there is no
internationally accepted instrument for the measurement of LBP. In general it is important to distinguish divers LBP parameters, including a time dimension (duration
and recurrence) and severity (severity of pain, sign of root compression, disability).
Thirdly, most relative risk (RR) estimations are based on odds ratios (OR) calculated
using cross-sectional designs. The OR is a poor estimator of the RR when the rare
disease assumption is not met. In most populations low back pain - with one year
prevalences upto 75% 9 - is not a rare disease.
The objective of the current study is to estimate the contribution of physical
load in daily activities to the burden of LBP in the population. We analyzed crosssectional population-based questionnaire data on physical load in daily activities including work, leisure and household activities in both the working and the nonworking population, in relation to LBP.
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Methods
Material
For this study we used data from the Monitoring Project on Risk Factors for
Chronic Diseases (the MORGEN study): a cross-sectional study of probability samples of men and women aged 20-59 years, stratified by 10-year age groups (samples of equal size), living in three towns (Maastricht, Amsterdam, Doetinchem) located in different regions inThe Netherlands. The data collection years were 1993 to
1997. The municipal population registers were used as sampling frames. After an
agreement to participate on the basis of a postal invitation, respondents received
various questionnaires and made an appointment for a medical examination at the
Public Health Service (PHS) of each town. Of those approached 75% responded:
50% completed the total survey including questionnaires and a medical examination, 20% refused to participate and 5% agreed to participate but could not make an
appointment for investigation at the PHS. Of the "passive" non-responders, who
amounted to 25%, it is estimated that 30% is due to errors in the address registers
(address does not exist, addressee is unknown, moved or died). Data were available
for 22,415 persons.
Data on sociodemographic variables, on physical load in daily activities and the presence of chronic conditions were assessed by self-administered questionnaire. The
questionnaire on physical load consisted of 9 items of specific physical activities and
postures. The questions were preceded by a title "Strain in daily activities" and a
text explaining that "daily activities" refer to activities during paid work, housekeeping, school, leisure time and voluntary work. The form of the questions was: In daily
life, do you often do activities inan awkward posture? (yes/no). It was designed asa
screening questionnaire for physical load in different professions. The validity study
showed that the physical load ranking of different professions on the basis of the
questionnaire was similar to the ranking based on observation techniques.
For LBP a screening question was used: Have you had trouble, discomfort or
pain with/in the lower part of the back during the last 12 months? The region of interest was illustrated by adrawing of acomplete human figure indicating the area of
interest in black.
The answers to the questions were checked by a research assistant during
the PHS-visit and those with LBP were given a supplementary questionnaire. This
supplementary questionnaire comprised questions on low back pain characteristics
such as duration of LBP, radiation to extremities, contact with physician because of
the LBP and activity limitation. This questionnaire was designed using experiences
of other studies using questionnaires to assess low back pain characteristics.10,11
Several low back pain parameters were analyzed:
(1) 1 year period prevalence of LBP - those who reported having had low back
problems during the past 12 months.
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(2) LBP with radiation - those who reported having had low back problems during
the past 12 months with radiation to the leg(s). This parameter indicates the
possibility of root compression, and presents therefor a measure of a specific
subtype of LBP sufferers and severity.
(3) Chronic LBP - those who reported having had low back problems during the
past 12 months longer than 3 months.
Data were also analyzed for working men and women and nonworking men and
women. The working population was defined as those who are wag-earners and
those who own a business. The nonworking population consists of housewives, the
unemployed, the early retired, those having adisability pension, students etc.

Analyses
Multiple logistic regression was used to estimate the association between
physical load parameters and LBP. Adjustment was made for some well-known risk
factors for LBP,12 i.e. age, sex, height, smoking, socioeconomic status, obesity and
marital status. ORs were calculated two ways: per individual activity including all
other risk factors (model 1) and also including all other physical load parameters
(model 2).
The PAR presents the proportion of the prevalence of LBP that can be attributed to a risk factor. In its most basic form the formula is PAR = (p-pj/p, with p representing the prevalence of LBP and pethe prevalence of LBP when the specific risk
factor is not present in the population or not a risk factor. The PAR is usually calculated using the formula PAR = pr(RR-1)/(pr(RR-l)+l) with RR representing the relative risk on LBP of the exposed versus the non-exposed and pr representing the
proportion exposed inthe population.13Although the odds ratio (OR) is often used as
estimation of the RR, this was not possible in this study due to the high prevalence
of LBP, which violates the rare disease assumption. An alternative method was estimating pe by calculating the average probability of having LBP in our population
with the original estimates found using the logistic model and by eliminating the risk
factor.14 This is the same as setting the exposure to its target value, i.e., nonexposure.15 The coefficients of the logistic model and the actual exposures among
the respondents were used to recalculate the prevalence of LBP by averaging the
predicted probablity of having LBPfor all respondents, by formula:

where p is the predicted proportion of the population in the agegroup 20-59 years
with LBP, n is the total number of respondents, e is the basis of the natural logarithm (approximately 2.71828), c is the constant of the results of the logistic regression, fy is the coefficient belonging to exposure or confounder j, g is the value of
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exposure or confounder / f o r respondent i,and /is the total number of exposures or
confounders inthe model.
Repeating this calculation and setting the coefficient of exposure y to 0 gives
the predicted proportion of the population with LBP when exposure j is eliminated.
This calculation method also takes into account the effects of other risk factors if
one risk factor is eliminated. A PAR was only calculated for the physical load parameters that were statistically significant associated with LBP independently of the
other physical load parameters. Analyses are performed using SAS,version 612.

Table1 Descriptionofthepopulation,MORGEN project1993-1997
N

22,415
%

Sex(% male)

45.2

Age

20-29years
30-39years
40-49years
50-59years

17.5
23.9
30.7
28.0

Placeofresidence

Amsterdam
Doetichem
Maastricht

33.5
29.5
37.0

Maritalstatus

Unmarried
Married
Widow
Divorced

28.6
61.7
1.6
8.0

Education(highest
Levelachieved)

primaryschool
junior(vocational)education
secondary(vocational)education
vocationalcolleges,university

11.7
36.6
27.8
23.9

Workstatus

paidjob
nopaidjob

62.6
37.4

Smoking

Current

35.6'

Obesity

BodyMassIndex >30kg/m2

10.4

Lowbackproblems

12monthsperiod
withradiation
Chronic

50.3
16.6
19.1
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Results
General characteristics of the study population are summarized in Table 1.
LBP during the 12 months before interview were reported by 50.3%. LBP that were
accompanied with radiation to the legs were present among 16.6% of the population. Chronic LBPwere observed inalmost one-fifth of all respondents.
Physical load was reported frequently, especially "often bending and twisting
the trunk" (40.6%), "often keeping the same posture for a long time" (32.6%), "often making regular short movements" (30.2%) and "often lifting, carrying, pushing
and pulling" (30,4%) (Table 2). Without controlling for the other physical load parameters, all physical load parameters were associated with LBP with ORs ranging
from 1.29 to 2.01 (model 1). These ORs were almost the same as the univariate
ORs. The ORs were also in the same order of magnitude for the different LBPparameters (not shown). Including all parameters in the model (model 2) yielded
only a few activities being statistically significantly associated with LBP. "Often
awkward postures" was most strongly associated with the period prevalence of
LBP (OR= 1.64, 95% Confidence limits (CL) 1.50 1.79). Other independent negative
effects on LBP were found for "often keeping the same posture for a long time",
"often bending and twisting the trunk", "often and for a long time keeping a twisted
trunk" and "often lifting, carrying, pushing and pulling".
Of the 12 months period prevalence of LBP 13.3% is attributed to the 5 statistically significant associated physical load parameters (Table 3). The total PARs for
the more severe LBP parameters are higher, 18.3 and 15.6% of LBP with radiation
and chronic LBP respectively. "Often awkward postures" has the largest contribution of the physical load parameters.
Table2 Prevalence ofphysicalloadandassociationwithlowbackproblems,12monthperiodprevalence ofLBP,
OddsRatio(OR)and95%Confidence Limits(CL), MORGEIMproject1993-1997
(95%CL)
AssociationwithlowbackproblemsOR41
Prevalence

Univariate

Model1

Model2

1.64 (1.501.79)
1.17 (1.101.25)

(%)

Mechanicalvibration
Oftenawkward postures
Oftenkeepingthesameposturefora
longtime
Oftenmakingregularshortmovements
Oftenbendingandtwistingtrunk
Oftenandforalongtimekeepinga
twistedtrunk
Oftenhaveyoursarmselevated
Oftenworkingkneeledorsquatted
Oftenlifting,carrying,pushing,pulling

6.8
18.7
32.6

1.25 (1.121.39)
1.93 (1.80 2.07)
1.14 (1.071.20)

1.32 (1.181.48)
2.01 (1.87 2.16)
1.30 (1.231.38)

30.2

1.39 (1.311.47)

1.43 (1.341.52)

40.6
23.9

1.48 (1.411.57)
1.38 (1.291.47)

1.52 (1.441.61)
1.45 (1.361.55)

16.8

1.26 (1.181.36)
1.56 (1.421.72)
1.45 (1.371.54)

1.29 (1.191.39)
1.55 (1.41 1.71)
1.48 (1.401.58)

8.9
30.4

1.18 (1.101.27)
1.10 (1.021.19)

1.16 (1.081.25)

*Model 1:including age,sex,workstatus,marital status,education,smoking andobesity, Model 2: same asmodel
1includingallotherphysicalloadvariables
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Table3 Estimated PopulationAttributable Risk(PAR)for physical loadexpressed asthe percentage of the
prevalence of LBP,MORGEN-project 1993-1997
LBPparameter [PAR(%»*
LBPwith radiation
Chronic LBP
Period prevalence
Mechanical vibration
Oftenawkward postures
Oftenkeepingthe same posturefor alongtime
Oftenmakingregular short movements
Oftenbending andtwisting trunk
Oftenandfor alongtime keepingatwisted trunk
Oftenhaveyours arms elevated
Oftenworking kneeledor squatted
Oftenlifting,carrying,pushing,pulling

4.3
2.4

3.2
1.0

8.6
3.2
2.7
5.6

-

9.5

5.3
1.9

2.3

Total PARt

13.3
18.3
Results ofelimination modelbasedonlogistic modelincluding allother physical loadvariables andage,sex,work
status,maritalstatus,education,smoking andobesity
tOnlybasedonthestatisticalsignificantload parameters

Exposureto physical loadwas moreoften reportedbytheworking population
than by the nonworking population (figure 1). Among the working population only
mechanical vibration is more often reported by man than by women. Among the
nonworking population there were some more differences between men and
women. Only the physical load parameter "often awkward postures" is, for all
groups, systematically associated with increased risk for low back problems (Table
4). "Often bending and twisting the trunk" isonly a risk factor for women and "often lifting,carrying ,pushing and pulling" onlyfor the working population (especially
among working women). The PARs differ by substantially by subgroup: higher
among women than among men and the PARs were higher among the working
thanamongthe nonworking population.

Discussion
This study showed that eliminating the (health consequences of) physical
loadcantheoretically reducethe burden of low back pain by 13-18%.This PARcan
be regarded as substantial because LBP is a prevalent public health problem,
strongly associated with work disability, health care utilization and high costs. Our
analysis showed that we should focus on the prevention of regular exposure to activitiescharacterized byawkwardpostures, bendingandtwisting andthe prevention
of keeping the same posture for alongtime. Physical loadcan be either part of the
work situation orof leisuretime expenditures.

15.6
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In a recent review study "frequent bending and twisting" and "manual materials handling" (similar to "lifting, carrying, pulling, pushing") were regarded as established risk factors (in the work situation) with ORs ranging between 1.29-8.09
and 1.12-3.07 respectively.16 Our ORs were in the lower range compared to those
found in other studies. In contrast to our study the review revealed "static work
posture" (similar to "same posture for a long time") as no being a risk factor for low
back problems, and "whole-body vibration" (OR range 1.47-9.00) as being one.
In order to calculate a PAR estimate, information on the prevalence of the risk
factor is needed, but most papers do not present these figures. Some data are
available: The Ontario Health Survey 1990 showed for different occupational groups
a range of 7-31% reporting "working with back in awkward position" (similar to
awkward posture) and 2-33% reporting "operating vibrating vehicles and equipment". 2 Of a Danish working population 4 0 % reported "frequent bending and
twisting" and 6% "mechanical vibration"," which was very similar to our data
(40.6% and 6.8% respectively). This study is the only one also presenting an estimation of the PAR for the 12 month prevalence of low back pain with "mechanical
vibration" contributing 0.4% and "frequent bending and twisting" 6.5%.
While interpreting the PAR estimations w e should take some limitations into
account: measurement issues, the cross-sectional nature of the data and the possibility of non-response bias. In general, poor reproducibility and validity figures are
reported for self-reported physical activities related to postural load compared to
measures requiring more effort, measures using log books and measures using systematic observation.18,19 Such detailed assessments are necessary to study postural
load as etiologic factors for LBP, including the quantification of the exposure-effect
relationship.20 However, for large-scale population surveys like the MORGEN study
w e are limited to questionnaire gathered information for which only broad/gross
postural activities can be assessed. For analyses as presented we are limited to
broad categories of activities, which introduces less specificity and therefore lower
associations between the measured physical load and low back pain. The measurement of LBP can only be carried out by self-reports. Reporting bias cannot be excluded and is unknown. The prevalences we found are high and are due to the low
severity level of the screening question, using also terms as "trouble" and "discomfort". More severe LBP subgroups were analyzed using additional severity characteristics. These more severe LBP parameters gave the same results.
The MORGEN project was also used to estimate the sizes of specific risks on
LBP because (prospective) epidemiological studies on LBP risks related to the exposure levels in daily life are not available. The causality of the found association cannot be proven although physical load represents well-known risk factors for LBP on
the basis of both cross-sectional and longitudinal studies on physical load in the
work situation.2"82122 Because the associations are based on cross-sectional data the
calculated PARs are more likely to be an underestimation than an overestimation, so
the "true" PARs will be even higher.
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The relative high non-response is equivalent with the non-response of other
populations surveys in the Netherlands which is in general higher than observed in
other countries.23 Because the MORGEN study is a general health survey and not
presented as a study into the relationship between physical load and LBP no response biastowards this relationship is suspected.
Apart from these limitations the MORGEN study had some advantages for
this analyses. First, we could analyze the impact of physical load for low back problems among the nonworking population. Our study showed both the prevalence of
physical load and its association with low back problems being different for working
men and women and nonworking men and women. The largest health benefits can
be found if the unhealthy effects of the physical load parameters among the working population can be prevented, but the effect among the nonworking women
(mainly housewives) should not be neglected. Second, we could take into account
different LBP parameters. A larger part of the more severe LBP parameters could be
attributed to the physical load parameters. Third, PARs were estimated using a
method that was not affected by the fact that we are dealing with a common disease.'4 Using the OR as an estimate of the RR, in order calculate the PAR with the
usual method, is not valid because the rare disease assumption is not met.
Identifying physical load as a risk factor for LBP provides opportunities for
preventive possibilities, which can include the application of ergonomics principles24
and exercise programs. 2 " 7 Also, employee education programs that teach safe lifting
and handling are well-known, although the effect is recently questioned.28Our analyses show a substantial potential impact of reducing the burden of LBP when effective preventive actions regarding physical load can be developed and implemented
in daily activities. In further research into the causality of the relationship and into
effective preventive measures, attention should also be paid to the exposure to risk
activities outside the work place, e.g. household activities, do-it-yourself activities.
Other research should focus on the background of the more than 80% of the burden of LBP which cannot be explained by physical load.
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Chapter 4.2.2
Physical inactivity: a risk factor for low
back problems mthe general population?*
Abstract
Objectives. To determine whether physical inactivity predicts low
back problems 1to 4 years later inthe general population.
Methods. We analyzed prospective questionnaire data of a
population-based survey of persons aged 20-59 years in the
Netherlands, n=3759.
Results. Of the population 50% spent on the average less than
Vi hour/day on moderate intensity physical activities and 2 3 %
was physical inactive (< Vi hour/week). Half of the population
had low back problems the previous year and 20% reported
chronic low back problems. Having low back problems is predicted by low back problems 1 to 4 years before (ORVyear =5.7,
95%CI 4.9-6.7, ORchranic =8.6, 95%CI 7.0-10.6) but not by physical
inactivity.
Conclusion. Being physically active according to health promotion guidelines is not associated with a lower risk of low back
problems.

" Picavet HSJ,JSchuit. Physical inactivity: arisk factor for low back problems inthe general
population? (submitted)
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Introduction
Low back conditions present a large public health problem in all Western countries
due to its high prevalence and its responsibility for (work) disability1 and the use and
costs of health care services.2 One of the often studied determinants is physical activity. Both extremes of the physical activity continuum are suspected to be associated with low back conditions. On the one hand, heavy physical work load, frequent
lifting, frequent bending and twisting and extreme sports activities are established
risk factors for low back problems.3"5 Lack of physical activity, on the other hand, is
also often seen as a risk factor, especially for the development of chronic low back
conditions. M However, intervention studies often fail to demonstrate a positive effect of regular exercise on new episodes of low back pain.9
Evidence of the effect of physical inactivity is based on occupational populations,
cross-sectional community-based studies 35 and randomized controlled trials investigating exercise therapy for low back sufferers.9 Prospective community-based
studies investigating the relationship between regular exercise and low back conditions are lacking. In addition it is unknown if physical activity according to the health
promotion guidelines10 has an impact on low back pain. For adults the guideline is: at
least Vi hour of moderate activity per day for at least 5 days a week, preferably all
days10, which is also adapted by the prevention organisations in the Netherlands.11
From a public health point of view it is important to get insight inthe potential health
effect of health promotion campaigns for physical activity on the burden of low back
conditions.
In this paper w e used prospective population-based data to investigate the relationship between physical activity, defined according to the guidelines, and low back
pain.

Methods
For this study w e used data from the cohort of the Monitoring Project on Risk Factors for Chronic Diseases (the MORGEN-study), living in Maastricht, a town in the
south of the Netherlands. The baseline study consisted of data collected in 1993 to
1997 using age-sex stratified probability samples in the age group of 20-59 years,
drawn from the municipal population register every year. Measurement consisted of
several questionnaires and a physical examination in the Municipal Health Service
(n=8291, respons=50%). All those who participated in the baseline study were send
a short follow-up questionnaire in 1998, under the condition that they were still alive
or had no objections against another approach, n=7611. Of those 66% responded,
complete follow-up data is available for n=5007. For the analyses in this paper we
excluded the respondents in year 1993 because the measurement of physical activity changed after the first year, leaving n=3759.
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MeasurementofphysicalactivityDuring baseline measurement anextented version
of avalidated questionnaire on physical activity was used.12 For several activities it
was measured how muchtime personsspentdoingthe activity.Theactivitieswere:
work (sitting, standing, hand labor, heavy labor), walking, biking, gardening, do-ityourself, house work and sports. The kind of sports was also specified. Respondents hadto indicate the average hours per week inan average week spent inan.
activity.Two parameters werecalculated usingthis data:(i)ontheaverage lessthan
Vihours per day doing activities of at least moderate intensity, which is most close
to being not active enough accordingto the guidelines10and (ii) onthe average less
than Vihours per week doing activities of at least moderate intensity, which isdefinedasbeingtotally inactive. Information onthe intensity of the activities werederived from Ainsworth et al13 and only activities with an intensity of at least 4 metabolic equivalents (MET) were defined as at least moderate intensity. MET iscalculatedasthe ratioofthe metabolic ratefor anactivity dividedbythe resting metabolic
rate, equalto about 3.5 ml 02kg"1min"1for aperson weighting 60 kilo.The intensity
of 4 MET is equivalent to briskwalking. Ordinary walking was not consideredto be
of moderate intensity. Times spent on biking, sports and heavy work determined
98% of reachingthe level of the guidelines inthis population. Inthe baseline measurement we did not have information whether the activities are carried out every
day, or preferably all days of the week, as described inthe definition of the guidelines.Thereforwedidnotusethecutoff pointof 2.5 hoursperweek spentonactivities of moderate intensity but 3.5 hours per week, which is equalto anaverage of
0.5 hours perday.
Measurement of low backpainThe 1-year prevalence of low back pain was measuredwiththe question 'Haveyou hadtrouble,discomfort orpain inthe lower partof
the back during the last 12 months?' that was based on the Nordic questionnaire.14
Additional data on duration was used to calculate chronic low back pain, i.e. low
backpainlasting morethan3months.
Analysesareperformed usingSAS612.

Results
Thestudy population consisted of slightly morewomen than menandthe response
forthe oldertwo agegroupswas higherthanfor the two younger agegroups (table
1).The 1year prevalence of low back problems during baseline was 53.7% andof
chronic low back problems 19.3%. During follow-up these figures were slightly
lower with 41.2%and 13.9% respectively. Although the association between baseline and follow-up was high, still considerable numbers recovered from their low
backproblemsandviceversa (table1).
Not reaching the guideline levels for physical activity was estimated for almost half
of the population (49.1 %) andthe percentage persons that were totally physicalinactivewas22.4%.
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Table 1 Descriptionofthestudy population,MORGEN-Maastrichtcohort1994-1998.
Number (abs)

3759

Men

%
45.0

Age (baseline)

20-29years
30-39years
40-49years
50-59years

14.4
22.2
31.5
32.0

Baseline measurementyear

1994
1995
1996
1997

22.0
29.7
25.8
22.5
62.1

Working
Levelof education

primary school
junior (vocational) education
secondary (vocational) education
vocational colleges,university

10.9
35.2
28.4
25.5

Low back problems
(1 year prevalence)

Baseline andfollow-up
Baseline butnotfollow-up
Notbaseline butfollow-up
Notbaseline nor follow-up

31.7
22.0

Baseline andfollow-up
Baselinebutnotfollow-up
Notbaseline butfollow-up
Notbaseline nor follow-up

8.0

74.8

Accordingto guidelines (<Vihour/day)
Total(<Vihour/week)

49.1
22.4

Chronic low back problems

Physical inactive

9.5
36.8

11.3

5.9

Low back pain after 1-4 years was highly determined by low back pain at baseline
but not by physical inactivity during baseline, independent from the definition used
(table 2). Cross-sectional there was also no association between physical inactivity
and low back problems (not shown). If we analyze the different types of activities
that contribute totheguidelines thenwe seethat bikingandsport activities atbaseline were not associated with low back painafter 1-4 years. Heavy work at baseline
was associated with increased chronic low back pain after 1-4 years (OR=1.47,
95%CI 1.05-2.05).
The results did not differ by numbers of years of follow-up, nor by different subgroups, i.e. men/women, different agegroups,working/non-working or educational
level (notshown).
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Table2Baselinedeterminants oflow backpainafter 1-4year,OR+95%confidence interval*
Lowback painafter 1-4year
Period prevalence
Age(per 10years)
Sex(womenvsmen)
Lowbackpain(period prevalence)
Chronic lowback pain
Physical inactive accordingto guidelines
Totally physicalinactive
Typeof physical activity contributingto guidelines
Biking
Sports
Heavywork

0.86 (0.80-0.92)
1.77 (1.53-2.04)
5.74 (4.95-6.67)
0.99 (0.86-1.14)
0.88 (0.74-1.05)
0.99 (0.85-1.17)
0.95 (0.80-1.14)
1.22 (0.95-1.58)

Chronic LBP
1.11 (1.61-2.49)
2.00 (1.61-2.49)
8.66 (7.04-10.6)
1.07 (0.87-1.32)
1.09 (0.86-1.39)
0.98 (0.79-1.22)
0.96 (0.74-1.23)
1.47 (1.05-2.05)

*AIIlogistic regression modelsincluded age,sex,low backpainatbaseline andthespecific physicalinactivityparameter

Discussion
In our study physical inactivity is not a risk factor for low back pain. Being physical
active according to the guidelines does not give a lower risk on low back problems
oneyearorafew years later. Nohealtheffects intermsofareduction inthe burden
of low back conditions in the general population can be expected if we could successfullystimulate physicalactivitytoguidelines levels. Furthermore,even complete
inactivity is not associated with increased low back pain prevalences, neither crosssectional nor longitudinal. This lack of association is remarkably consistent among
subgroups in the population. In addition, reaching the quidelines including heavy
work activities is associated with increased risk on chronic low back pain 1 to 4
years later.
Low levels of physical activity areoften found not to be associated with new or recurrent episodes of low back pain3,5,6,8andwe confirm this finding using prospective
population-based dataanddefinitionsof physicalactivity basedonthe healthpromotion guidelines. Incontrast to what others reported5,7,8we did notfoundapreventive
effect of physicalactivityforthosewho hadexperienced low backpainatbaseline.
Of course, the comparability of studies is limited due to differences in design, in
measurement of low backpainandinmeasurement of physicalactivity.
The measurement of LBP isalways carried out by self-reports but questions do often differ and this will affect the results. The observed prevalences were high and
this is due to the low severity level of the screening question, using also terms as
'trouble' and 'discomfort'. Forour results with respect to the association with physical activity we found no differences for the two LBP parameters, although chronic
LBPwas better predicted bychronic LBP1 to4yearsago.
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Themeasurement of physicalactivity isalsobasedonself-report. Around half ofour
population of 20 to 59 years of age met physical activity levels according to the
guidelines.10This isasomewhat morefavorable figure than those for the USadults
of 18years or over for whom the estimates were between 32% and 38%.15 However, these physical activity estimates arealso affected bythe methods used.16We
analyzedonlyaglobalmeasureof physicalactivity.
An additional limitation of our data is the relative high non-response which is
equivalent with the non-response of other populations surveys in the Netherlands
which is in general higher than observed in other countries.17 Because the MORGEN-study isageneral health survey and not presented asastudy intotherelationship between physicalactivity and LBPno response biastowards this relationship is
suspected. However, respondents of health surveys can be described as the worriedwell18andifthis isalsothe caseinour studywe expectthe inactivegroupto be
a selective one. It is possible that the non-active responders have more health
problems,andinparticular more low backconditions that makethemworry. Butwe
didnotfindanassociation.
In conclusion, inthis study we found no proof that prevention programs based on
guidelines for physical activity could be effective in reducing LBP.This does, however, not give us a reason to stop facilitating an increase in (leisure-time) physical
activity levels within the population because there are enough other reasons to do
so.
Low back pain- being amajor public health problem- needs attention from preventive researchandpractise. First,therecouldbeafocusonpreventive possibilities of
specific physical activities andthis asksfor more research. Second,amajor change
inthe management of an acute episode of low back pain is the promotion of continuing normal activities and to avoid bed rest (to prevent chronic low back pain).20
This is now a standard in General Practitioner (GP) guidelines.21 Maybe this is not
onlyatask for GP's but alsofor public health services because it isalso known that
many persons with low back problems does not (again) consult their GP despite
continuation of low back problems.22 Public health prevention programs couldfocus
on patients beliefs about physicalactivity and low back painwhich has been proven
toaffect recoveryandimprovement.23
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Chapter 5
General discussion
This thesis focused on public health questions on physical disabilities and musculoskeletal conditions. Both physical disabilities and (most) musculoskeletal conditions
represent health problems characterised by pain and limitations andoften withouta
clear diagnosis.Although people seldom diefromthese health problems,they have
a high impact on quality of life, society and health care. For information on physical
disabilitiesandmusculoskeletal disorderswe haveto relyonself-reports.Thehealth
survey isthereforethe mainsourcefor population-baseddata.
Inthisthesis, studieswere presentedonthe qualityof health surveysandonpublic
health questions concerning physical disabilities and musculoskeletal conditions.
The public health questions focused on prevalences, time trends, risk groups and
determinants.
Inthe general discussion of this thesis first the main findings will be summarised.
Thereafter the following themes are discussed: health survey questions, standardisation of survey methods, non-response bias,the public health impact of musculoskeletal conditions, prevention of physical disability, prevention of musculoskeletal
conditionsandendingwithsome remarksonthefutureof healthmonitoring.

Mainfindings
With respect to the methodology of health surveys, we found no differences
between respondents to a health mail survey or to a health interview survey, with
oneexception:personswith only primary schoolwere underrepresented inamailed
surveycomparedtoaninterview survey. Inaddition itwasshown that differences in
survey methodology hadasubstantial effect onprevalence estimates of disebility.In
particular the exact wording of the questions affected the results, but also the data
collection method.Written questionnaires gave higher prevalences of disability than
personal interviews.
Itcanbeconcludedthat it makes nodifference whether personsareapproachedfor
aninterview orwith amailquestionnaire,the sametype of persons participate (with
exception of the lowest educational groups). However, it does make a difference
howthedatacollectiontakes placeandhowthequestionsareconstructed.
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The observed prevalences of the self-reported physical disability and musculoskeletal conditions are high. In table 1 estimations are given of the numbers in the
Dutch population affected by physical disability or musculoskeletal pain using
specific definitions and research methods. According to these estimations for 1998,
more than 900 thousand non-institutionalised persons suffered from disability of
mobility in the Netherlands and 4.7 million suffered from chronic musculoskeletal
pain. These prevalences are also high in other Western countries.
Table 1. Estimated number of persons in the general population with physical disability or with musculoskeletal
pain*
Dutchpopulation (x1,000)
1998
Total Institutionalised'

0-16yr.
16-24yr.
25-44yr.
45-64yr.
65-74yr.
75+yr.

2,861.4
1,953.4
5,032.0
3,636.5
1,183.3
900.5

17.7
12.1
31.2
22.5
19.8
133.6

Disability of mobility
(NetHIS97/98)'
% Number in
the Dutch
population
(x1,000)

na
0.6
2.5
8.5
17.8
36.7

11.6
125.0
307.2
207.1
281.5

Chronic musculoskeletal
painfDMC,-study)'
% Number in
the Dutch
population
(x1,000)

na
na
38.9
51.6
48.8
43.7

1,945.3
1,864.8
567.8
335.1

total

15,567.1
4,713.0
237.0
932.4
* Calculated asthe product of estimated prevalence (in %)using healthsurveys andthe numbers inthe population
inthe specific agegroup excludingthe institutionalised population.
' For the age groups below 65 yr. we only had the total number of those who were institutionalised: equal
percentages peragegroupwere usedtoestimatethe numbers per agegroup.
' Mobility disabilitywas definedasmajor difficulty or notableto carry5kgfor 10meters and/or bending and picking
somethingfromthefloor and/orwalking400metersandwasmeasured byself-administered questionnaire.
' Pain during at least 3 months of neck, shoulders, higher back, elbow, wrist/hand, lower back, hip, knee or
ankle/foot measured byself-administered questionnaire.
na = not available, NetHIS = Netherlands Health Interview Survey, DMC3-study = Dutch population-based
Musculoskeletal Complaints andConsequences Cohort.

Inthe period 1990-1998 the prevalence of physical disability did not change with the
exception of aslight drop inthe prevalence of mobility disability.
One-third of the total prevalence of disability in mobility could be attributed to the
following six groups of chronic conditions: musculoskeletal diseases, lung diseases,
neurological disorders, heart diseases, diabetes, and cancer. Musculoskeletal disorders accounted for the major part.
Risk groups for physical disabilities were older age groups, women, persons living
alone, persons who were divorced or widowed and persons with a low educational
level. General socio-demographic characteristics could not be used to identify high
risk groups for musculoskeletal pain, with the exception of being work disabled or
women. Among both the working and the non-working population, the burden of
low back problems is high.
Activities characterised by an awkward posture, by the same posture for a long time
or by often bending and rotating the trunk contributed significantly to low back pain
inthe population, but physical inactivity did not.

General discussion 117

Healthsurveyquestions
For physical disability it was shown that the observed prevalences based on the
health surveys are highly dependent on the implicit or explicit severity levels as
worded inthequestionsandresponsecategories.Thereforethe exact prevalenceof
disability is unknown. Physical disability refers to a continuous spectrum of health
problems from very mild disability to very severe and the cut-off points depend on
thewordingofthesurveyquestions.
For musculoskeletal painthe prevalence isalsoaffected bythewordingof thequestions.12 Inthe MORGEN study and inthe DMC3-studywe therefore tried to assess
as much as possible of the continuous spectrum of musculoskeletal pain byincluding many additional characteristics and consequences, see table 2. This additional
information isneededtofullycharacterisethe burdenofcomplaints.
Table2.Overview of characteristics of musculoskeletal painasassessed inthe MORGEN-studyandDMC,-study
TheMORGEN-study
TheDMC,-study
Anatomical location
Complaint characteristics
current pain
frequency
duration
severity of pain
course of pain
radiating pain(where applicable)
self-reported causes
time ofdaywith mostpain
ageof onsetoffirst pain

2areas

10sites

X
X

X
X
X
X

Complaint-specific consequences
limitations indaily functioning
X
work leave
X
work-disability
X
change or adaptationof work
X
medicaltreatment
X
contact general physician
contactmedical specialist
contact physiotherapist
useof medicines
location-specific disability
MORGEN-study=Monitoring ProjectonRiskFactorsfor Chronic Diseases
DMCj-study=Dutch population-based Musculoskeletal Complaints andConsequences Cohort.

x
x
x
x
x
x
x
x
x

Inthe DMC3-study we used pain as the central concept to assess musculoskeletal
health problems. In Canada and USA the term arthritis is commonly used for musculoskeletal disorders, often focusing on rheumatoid arthritis and osteoarthritis and
thus excluding back and neck/shoulder conditions.3,4 To establish the prevalence of
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arthritis in the population, the consensus of a working group of experts was that
'symptomatic arthritis rather than radiographic evidence of arthritis should be used
to measure prevalence. Symptomatic includes both self-reported arthritis aswellas
reportedpaininthejoints.'5
The often used clinical classification of low back pain is based on the duration of
pain: acute low back pain (lessthan 6 weeks), subacute low back pain (between 6
weeks and3months), andchronic low backpain (morethan3months).67 However,
inour study, most casesof low back painwere describedasrecurrent, andthiswas
not only true for low back pain but also for the other musculoskeletal pain complaints. Aclassification ondurationalone is probably not enoughto fully assess the
burden of health problems. It should befurther studied how the course of low back
paincan better be incorporated inpublic health surveys, epidemiological studyclassificationsandclinicalclassifications.8
Manypersons report painondifferent sites.Thetypicaloverlapof sitespecific pains
(for example back pain) with pain at other sites indicates that strictly "local"
concepts may be misleading.9 Future research on musculoskeletal conditions
should consider to include all pain areas and should not focus on one pain site,
because multiple site paincan have implications for aetiology andconsequences of
pain.

Standardisationofsurveymethods
We have shown that differences in methodology of surveys can highly affect the
results of these surveys. Standardisation of survey methods and questionnaires is
therefore a prerequisite for the analyses of time trends and (inter)nationalcomparisonsof prevalences of health problems onthe basisof health survey data. Duringa
part of the 1980s and the 1990s Statistics Netherlands standardised most of their
survey methods. Therefore the analysis of time trends of physical disability was
possible over that period,as illustrated inchapter 3.1. However, changes over time
other than survey methods can affect the interpretation of time trends, such as
changes inthe policy regarding institutionalisation or cultural and economicaldevelopments.
Standardisation is also needed for comparisons between regions in one country.
Standardisation of health surveys carried out by regional Public Health Services
(PHS)isalreadyforseveralyearsatopic of debate inaspecial PHSworkinggroup.
Although standardisation isalsoaprerequisite for valid international comparisons, it
is even more complicated because differences in languages will have an impact on
the results of health surveys. Inthe Seven Countries Study among elderly men,for
instance, it was shown that the category 'less than moderately good health' was
much more prevalent in Finlandthan inother countries10andthere was noother explanationthandifferences inmeaningof thewordings.
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For physicaldisabilities oneof thefirst attempts of standardisation wasthe scalefor
Activitiesof DailyLiving(ADL)"andfor healthinterview surveys inEuropeitwasthe
OECD-indicator.12 Nowadays, physical disability is often measured by the SF36,13
which was used in the MORGEN-study (in the last three study years: 1995-1997)
and in the DMC3-study. A short form of the SF36, which consists of 12 items"is
recommendedtobecome partofthe NetHIS,starting in2001or2002.
For musculoskeletal complaints no international agreements exist onthe most relevant definitions and additional severity characteristics. International agreements
should lead to better international comparisons. However, "standardisation" can
also have drawbacks. The often used Nordic-questionnaire on musculoskeletal
complaints15restrained research progress because some important complaint characteristicswere notapartofthe Nordic-questionnaire.16
Comparison of prevalences is not possible without standardisation of health survey
methods. However, theanalysesof riskgroups, riskfactorsandother studiesof the
relation between variables measured by health surveys is often thought to be less
affected bydifferences insurveymethods.

Non-responsebias
For every study it is important to evaluate the generalisability of the results. The
question is whether or not the research findings can be translated to other populations than the respondents. The surveys used inthis thesis were designed to produceestimatesforthe non-institutionalised Dutchpopulation.
For all these surveys random samples of the population were drawn, most of the
time using population registers. The major drawbacks of all these surveys are the
low participation rates, with ±60% (HIS) and ±50% (MORGEN and DMC3-study),
despite many response improving strategies including advance contact (where applicable), handsignedandcarefully constructed letters andapproval by medicalethical committees. National surveys in the Netherlands are, unfortunately, confronted
with relatively high non-response rates incomparison with other countries17, and in
comparison with studies published inmedicaljournals.18
The rather low response rate in the MORGEN-study could be due to the several
stages in approaching people and the high respondent burden. The low response
rate in the DMC3-study could be due to the long length of the baseline questionnaire.Of the respondents who returnedthe replycardinthe DMC3-study 10% mentioned 'to many questions' asareasonfor non-participation. Probably abetter strategy would have beento use ashort screening questionnaire followed by additional
questionnaires for those with specific health problems and those who wanted to
participate again.Thisstrategy was,for example, used inasurvey on musculoskeletal complaints in England,19 resulting in a response rate of 78.5% in the screening
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stage. Using this strategy and afollow-up after a period (e.g. 6 months), would lead
to at least 3 times of approaching people, and the rule of Statistics Netherlands is
that persons should not be approached for more than two times in order to reduce
respondent burden. This rule was also used for the DMC3-study, resulting in the
large questionnaire that probably reduced the response rate.
However, every survey based on samples has non-response and the possibilities of
non-response bias should be evaluated for every survey. The reason is that the potential non-response bias could be large, even for surveys with an accepted high20
response rate of 80%. Some subgroups in the population can be described as hardto-reach segments of the population21 and are generally underrepresented. For instance, ethnic subgroups are usually underrepresented inthe general health surveys
and specific surveys are necessary.22
There are several ways to identify non-response bias: (i) comparison of respondents
and non-respondents using data known from the sampling frame (ii) analyses of
reasons of non-participation, (iii) intensified data collection among non-respondents
and (iv) comparison with data of other registers. Some examples of these analyses
aregiven below.
(i) For the surveys analysed in this thesis only minor differences were usually found
between respondents and non-respondents using characteristics as age, sex, region
of living and marital status. This is reassuring but no guarantee for the absence of
non-response bias.
(ii) If persons do not participate because of health problems this is a major problem.
For those who did not want to participate in the MORGEN-study and gave their reasons on the response card or participated in the non-response study, the main reasons for non-participation were: 'no time or interest' (50%), 'I am healthy there is no
reason to participate' (16%), and 'already having a medical check-up on a regular basis' (25%).23 For the DMC3-study the main reasons were: no specific reason in relation to health (no interest or time, no reason, privacy, too many questions) (52%)
and 'not healthy enough' (10%).24 On the reply card of the DMC3-study almost nobody gave 'a good health' as reason for non-participation. However, the results of
both studies cannot be compared because the age range differed and the MORGEN-study used precoded response categories and in the DMC3-study an openended question was used. But the analyses of reasons for non-participation illustrates that in most cases non-health related factors are the main reasons for nonparticipation, although this probably does not held for the elderly in which health
problems will be more important.
(iii) Another way to obtain information about non-response bias is to take a random
sample of the respondents and to use every effort to get the relevant information
from them. This strategy has not been explored in the MORGEN or DMC3-study.
During the HIS of 1984 a specific non-response study was carried out using telephone interviews and additional home visits. These efforts resulted in the meas-
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urement of 25% of the non-respondents. This group did not differ from the original
respondentsonhealthrelatedindicators.25
(iv) Some examples exist where data from other registers were used to check for
non-response bias. Inchapter 4.1.1 itwas shown that 76%of the menand 53%of
the women belongedtotheworking population inthe agegroup20-59yr.according
tothe MORGEN-study (of 1993to 1995). Figures reported by Statistics Netherlands
are 7 1 %and 42% for men and women respectively and refer to the population
aged 15to 64yr.26The MORGENfigures areslightly higher which isat least partly
due to the difference in age range because the percentage working in the age
groups 15-19yr. and60-64yr. will be lower than inthe 20-59yr. agegroup. These
findings indicate noreasontosuspect selection biasfor employment status.
A study comparing survey data with health insurance registers showed that health
careutilisationof respondentswasslightly higherthanamong non-respondents(e.g.
utilisation of specialist medical care 37.2% versus 32.2%), whereas general sociodemographic characteristics didnot differ.27
Inthisthesis we presented ananalysis of the response group of amailedandaninterview survey. The observed difference in participation by educational level between mailed and interview surveys needs also further study because educational
level isan important indicator for socio-economic status andthis isan important determinant of health including disability and musculoskeletal diseases.28,29Although it
is suspected that the mailed survey gave an underrepresentation of the lower SES
group it isalso possiblethat the interview survey gavearelative overrepresentation
of the lower SESgroup.
Until now, there is no proof of large differences between respondents and nonrespondents. However, 'the absence of proof of bias is not proof of itsabsence'.30
More researchshouldbecarriedouton non-response biasandit shouldbeexplored
whether or not some minimum standard procedures should be used in order to
make ajudgement aboutthe quality of the survey response.This isalso neededfor
studies with 'acceptable' response rates. It ispossiblethat if non-respondents area
selective group, increasingefforts to improve response ratecaneven leadtoamore
selective non-responsegroup,andleadingto more biasedestimates.

The public health impact of musculoskeletal chronic conditions
The importance of diseases andconditions for public health can be evaluated indifferent ways. Rankings can for instance be based on incidence and prevalence, potential years of life lost, the impact ondisability, health care utilisation and expected
future developments. These are also the criteria used in the Dutch Public Health
Status and Forecasts (PHSF) on the health, prevention and health care inthe Netherlandsuntil2015,3'which issummarised intable3.
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Neckandbackconditions belongtotheconditionswiththe highest annual incidence
and prevalence. Osteoarthritis belongs to the second highest group of most prevalent conditions. Musculoskeletal conditions are notacause of death,so itscontribution to the numbers of death andyears of life lost is small,which isalso shown by
the low rankingsfor potentialyearsof life lost intable3.
Musculoskeletal conditions are, however, the leading cause of disability in the
Western populations as observed in the studies presented in this thesis and by
other population-based surveys.34,32 In addition, musculoskeletal conditions are one
of the leading causes for a poor quality of life.33According to the PHSF rheumatoid
arthritis and osteoarthritis rank second in the disability top six, which is based on
Years Lived with Disability (YLDs).The highest ranking number disability isgiven to
mental disorders, chronic non-specific lung diseases and visual and hearing impairments. Inthe Burden of Disease study of the World Bank34 musculoskeletal conditions rankedsecondfor itscontribution totheYLDsinthedevelopedcountries,after
neuro-psychiatric conditions.
The absolute prevalences of physical disability and musculoskeletal conditions depend highly onthe definition used.The proportion of disability attributed to musculoskeletal conditions will also depend on the domains and severity of disability and
the musculoskeletal diseasesandcomplaintsthataretaken intoaccount.
As agroup, musculoskeletal conditions are the second leading group of conditions
for the costs spent on health services in the Netherlands.35 Per disease category
neck and back conditions belong to rank 2, whereas dementia and intellectual disability were given rank 1.31 However, the societal costs for musculoskeletal conditions including losses of productive years due to sickness absence36,37 are much
higher. Sickness absence due to musculoskeletal conditions is high in western
countries, such as illustrated for Sweden,38and the increase in sick leave between
the mid 1980sto the mid 1990sinthe UKis inparticularly dueto 'diseases of musculo-skeletalsystem'.39
Based on the expected growth of the population the prevalence of almost all diseases will increase, see the last column of table 3. The musculoskeletal conditions
belong to the diseases with the highest expected increase in prevalence in the
coming 15 years. Other changes can however also affect prevalences, such as
demographic changes (the number of the unemployed, the educational level, living
conditions)40 and health (care) changes (new epidemics, changes in preventive
and/or curative possibilities).
Duringthe 1990sthe sex-ageadjusted prevalences for physicaldisability prevalence
seem to have been stable. Analyses of time trends of musculoskeletal conditions
and related consequences in the Netherlands are not yet available. In contrast to
physical disability,the prevalence of low backproblems seemedto have risen inthe
period 1980-2000inthe UK.41These UKresearchersthought that the most probable
reasonwasthat'(...) culturalchangeshaveledtoagreater awarenessof minor back

Generaldiscussion 125
symptoms and willingness to report them.This shift may also have rendered back
painmoreacceptable asareasonforabsenceattributedtosickness.'41
Because of its high impact on disability, sick leaveand useof health care musculoskeletal complaints cannot be dismissed as minor or trivial health problems.42 Research and funding of these areas have been neglected for many years but are
nowadays much more recognised.The importance of research on musculoskeletal
conditions is also recognised internationally as illustrated by the Bone and Joint
Decade2000-201043'44initiative.

Preventionofphysicaldisabilities
Prevalences of physical disability are high and age-sex specific prevalences were
stable duringthe lastdecade. Expected demographic changes will therefore leadto
anincreasing prevalence ofdisability.Animportant question is:what isthe bestway
to prevent and postpone disability, to maintain independence, mobility and societal
participation ofanageingpopulation?45
Allfactors that canbeof importance inthe development of disease-hereditaryfactors, lifestyle habits, living conditions and environmental factors - may also playa
role inthe onsetofdisability,eveninthe presenceof achronicdisease.
Forprevention,morestudies areneededto evaluatethe possible impact of possible
modifiable life style habitsondisability.A recent review on riskfactors for functional
decline in non-institutionalised elderly people revealed besides diseases, factors
suchaslow levelof physicalactivity, smoking,low frequency of socialcontacts, low
and high body mass index and no alcohol use versus moderate alcohol.46 Often
these effects areextremely difficult to study because 'someof these problems may
bedueto aprogressive lossof musculoskeletal function caused bydecades of sedentary livinghabits.'47
Therelativecontribution of eachofthesefactors isnotwell-known. Inthisthesisthe
relativecontributionof chronic conditionstothe burdenof disability inthe population
was studied. It was shown that the group of musculoskeletal conditions, including
osteoarthritis and backand neck/shoulder problems, made the largest contribution.
For the maximum prevention of physical disability in the population we therefore
shouldfocus onmusculoskeletal conditions.
However, stillalargepartof disabilities cannot beattributedtochronic conditionsor
injuries. Many physical disabilities are by people themselves viewed as inevitable
infirmities of oldage,48but prevention may be possible.The importance of research
onthe prevention of disability is mentioned manytimes49but it isstill poorlyfunded.
Oneofthe reasonsaccordingtoaLancet editorial isbecause 'research intodisability
and rehabilitation has no goodtrack record'.50It is, however, achallenging research
field.
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Preventionofmusculoskeletalconditions
Musculoskeletal conditions are a real public health challenge and preventive actions
should be considered.
The focus of research of potential risk factors is often on physical load and physical
activity51 and these factors were explored in this thesis in relation to low back problems. Activities characterised by an awkward posture, by the same posture for a
long time or by often bending and rotating the trunk, are well-established risk factors
and w e have estimated that 17% of chronic low back pain can be attributed to these
physical load activities. This is much lower than previous estimations of up to 50%. 52
Effective preventive activities on physical load will be useful in reducing low back
problems although its maximum impact on the burden of low back pain is probably
only moderate.
Prevention programmes using the ACSM/CDC t quidelines53 on physical activity (at
least V2 hours a day activities of a moderate activity level on at least 5 days of the
week) will have no impact on the burden of low back pain. In the USA the growing
attention for musculoskeletal conditions has resulted in a National Arthritis Action
Plan54 and chronic back conditions for the first time mentioned in Healthy People
201055In the draft for public comments of the Health People 2010 Objectives it was
said that the prevention of chronic low back pain 'for the overall population, the emphasis should be on physical activity (..)' x but this was removed from the final text.55
According to our results this removal seems appropriate. This implies that the prevention of low back pain cannot coincide with the current prevention programmes
for cardiovascular conditions focusing on physical activity.
However, it is still possible that physical activity could be a part of a complex of preventive measures for low back pain. More research is needed on what activities
(specific sport activities, walking, biking) with what frequency and intensity will be
beneficial. Maybe persons who are active for V2 hour per day but have a sedentary
life style for the rest of the day (sitting at work, in the car from work to home,
watching television all evening) may be at risk. One of the factors that can play a role
is acontinuous active lifestyle starting in early childhood. The effects of such lifelong
exposures are, however, extremely difficult to investigate.
Besides physical load and physical activity often studied potential modifiable risk factors for musculoskeletal pain are: smoking57 and obesity.58The contribution of these
factors seems, however, modest.57,58
For preventive research in musculoskeletal conditions not only the role of risk factors for the occurrence of pain or disease should be investigated but also the factors
associated with other characteristics of health problems like recurrence, intensity of

1

ACSM=American Collegeof Sports Medicine, CDC=Centre for Disease Control
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pain or duration. Moreover research could alsofocus more on determinants of consequences likesickleave,disabilityandthe useof healthcare.
In addition, we should search for new possibilities of preventive actions including
the search for new risk factors. In the search for new factors that are associated
with the development of chronic low back pain or other musculoskeletal pain, and
related disability, anew promising concept is 'fear-avoidance'.59This concept refers
to an unhealthy coping strategy. Certain persons have such a high level of fear of
pain, that in case of a pain period, avoidance behaviour (in particular avoidance of
movements and physical activity) is generated that will lead to continuation of the
painanddisability.Thisresults inavicious circle leadingtochronic pain.Inrehabilitation, successful treatments have been developed based on this model and trials in
primarycareareunderway. If itcanbeshownthattheconceptof 'fear-avoidance' is
also arelevant factor for chronic pain syndromes inthe general population,this will
give an idea of promising prevention perspectives. For low back pain these prevention initiatives should target on beliefs about low back pain, in particular coping
strategies.60

Futurehealth monitoring
'Bytheyear2000 it ispossibletodescribethe healthstatus ofthe Dutch population
in more than only mortality figures' was written in de 1986 public health policy report of the Dutch ministry of public health.61 Other health indicators are morbidity
anddisability. Inthisthesisastudywas madeof public healthquestions onphysical
disabilities and musculoskeletal conditions, using datafrom anational health survey
(the NetHIS), a general epidemiological study (MORGEN-project) and a diseasespecific healthsurvey(DMC3-study).
Physical disabilities and musculoskeletal conditions provide a large contribution to
the burden of public health. These health problems need therefore continuous attention of public health and epidemiological research, despite the fact that it concerns lessthan perfect defined health problems ('questionnaire diseases andconditions') and less than perfect instruments (the health survey) to assess the information needed.Theart of epidemiology is perhaps not in undertaking the (impossible)
'perfect' study but in understanding the imperfections in studies, both selfconducted and reported by others, and hence achieving a reasonable interpretation
oftheavailabledata.62
The future developments in research on the prevention of physical disability and
musculoskeletal conditions, with increasing attention due to The Bone and Joint
Decade,shouldbeaccompanied byappropriate monitoring initiatives.
Mail surveys with good short, well designed,questionnaires may befor monitoring
purposes acheaper and equally good alternative for the expensive home interview
surveys. There should be less attention for precise estimations of prevalences and
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more attention for those factors for which developments can or will be expected, for
instance for severity characteristics and consequences of health problems. If
preventive measures are carried out focusing on the chronicity of low back pain,
monitoring systems should not only focus on the incidence or prevalence of low
back pain but on the duration of low back pain. In addition health surveys should
incorporate the information for which the health survey is the only source of
information such as behavioural factors that are increasingly proofed to be of
importance inchronic health problems.
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Summary
Many changes duringthe past century in life circumstances, work, food, prosperity
andhealthcarehaveresulted ingreatchanges inthe healthofthe Dutchpopulation.
Life expectancy is high and still increasing but has also resulted in increasing 'oldage' problems such as mobility disabilities and problems with hearing or seeing. In
addition, nowadays prevalent and sometimes 'new' health problems like burnout,
Repetitive Strain Injury (RSI)andchronic low back painareassociated with the new
workcircumstances (computer andother monotonous work),andlifestyle.
Inthis thesis several studies were presented on public health questions concerning
physical disability and musculoskeletal conditions and on the methodology of the
health survey, the most important source of information for these health indicators.
Central public health questions are: What is the prevalence of health problems?
How dothese prevalences change over time? What arethe high riskgroups? What
arethe determinants or riskfactors of health problems?
Inthe introduction (chapter 1)it was described that physical disability and musculoskeletal conditions represent problems that are mostly not univocally defined bydiagnoses nor represented in health information sources like hospital and mortality
statistics.These health problems arecharacterised by painand limitationsfor which
we often have to rely on self-reports of persons, such as used in a health survey.
Physical disabilityis key health indicator for an ageing population.Muscoloskeletal
conditionsareanimportant sourceof physicaldisabilities andareassociated withan
enormous societal burden because of its impact on sick leave and work disability.
The introduction was endedwith adescription of the research questions of thisthesis and a summary of the health surveys that were analysed. The most important
surveys were: the national health interview survey (the NetHIS, n=±9000 each
year), ageneral epidemiological study (MORGEN-project, n=22 415) and adiseasespecific health survey using mail questionnaires (DMC3-study, n=3664). All these
surveys provide data on random samples of men and women from the noninstitutionalised Dutchpopulation.
Inchapter 2 studies onthe methodology of health surveys were presented.Toexamine the effect of using a mail questionnaire or home interviews on the sizeand
the selectivity of response to national health surveys, the NetHIS and DMC3-study
were compared (chapter 2.1). Both surveys were carried out in the same country
(the Netherlands), using the same sampling frame, the same study period (1998)
and collected partly the same data on demographic, socio-economic and health
characteristics. Response to the mail survey was lower (46.9%, n=3665) than to
the interview survey (58.4%, n=6061).The mail survey gave higher response rates
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for women and lower response rates for persons with low levels of education. Respondents to the mail survey reported lower rates of smoking but a slightly worse
health status and more use of health care services. No differences between the
two methods were found for age, marital status, region, household composition,
work status and categories of body mass index. The conclusion was that, although
the response of the mail survey was lower than the home interview survey, respondents showed generally small differences, with exception of level of education.
In chapter 2.2 the impact of some differences in survey methodology on the
prevalences of functional disability in population based surveys of the elderly were
investigated. Nine different surveys of Dutch people aged 55 years and older were
compared to investigate differences in the method of data collection (proxy
questioning, yes/no; interview versus self administered questionnaire) and
construction of the questionnaire (wording of introductory text, activities, and
response categories). The effect of these differences on prevalences in three
domains of functional disability - activities of daily living, mobility, and
communication -were studied. No effect of proxy questioning could be shown. Self
administered questionnaires yielded higher prevalences of disability than
interviewer administered questionnaires - in particular for mobility (Odds Ratio (OR)
= 1.4, 95% Confidence interval (CI) 1.3-1.6) and communication (OR = 1.7, 95%CI
1.5-1.9). Seemingly minor differences in the structure and wording of the
questionnaires resulted in major differences in prevalence estimates of functional
disability, up to differences of 16 percentage points. These differences were
associated with the severity level of the disability indicated by the wording of the
questions and response categories. The effect of methodological differences on
prevalence estimates of disability differences should be taken into account when
making international comparisons and studying time trends based on survey data.
Public health questions on physical disability were the topics of chapter 3. In
chapter 3.1 an overview of the prevalence of physical disabilities in the Netherlands
was given with a focus on risk groups and time trends. Cross-sectional national
health survey data (NetHIS) of nine years 1990-1998 presenting data on 62 352
persons of 16 years or over were used. Visual, hearing, mobility and ADL disability
were analysed. About one-eighth of the research population had a physical
disability, i.e. had at least major difficulty with one or more functions such as
walking, seeing, hearing and washing. This figure increased from 1.7% in the age
group of 16-24 yr. to 44.1% in the age group of 75 yr. or older. Risk groups were
women, persons living alone, persons who were divorced or widowed and persons
with a low educational level. In the period 1990-1998 the age-sex adjusted
prevalence did not change with the exception of the prevalence of mobility disability
which dropped slightly with 0.2 percentage points per year due to decreasing
prevalences among men. The prevalence of disability was high and stable, and is
expected to increase in the future due to increasing life expectancy and the ageing
of the population.
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In chapter 3.2 a study was presented to assess the proportions of the burden of
mobility disability that areattributable to six common chronic conditions. Thepopulation attributable risk percentage (PAR) was calculated using the NetHIS (19891992) concerning 21 191 respondents of 16years and over. About one-fifth of the
population reported disability of mobility, that is at least minor difficulty with walking, bending and picking something from the floor andcarrying. Of the total prevalence of disability 33.7% could beattributed tothe six chronic conditions. Musculoskeletal disorders account for the major part, whereas the contribution of cancer
was very small.The potential benefits of effective curative and/or preventive treatmentsof chronic conditionsondisability inthe populationarelimited.
In chapter 4 some public health questions on musculoskeletal conditions wereaddressed. Firstapresentationwasgivenonthe prevalenceof musculoskeletal painof
five different anatomicalareasandtenanatomicalsites,andtheir consequencesand
risk groups in the general Dutch population (chapter 4.1.1). Cross-sectional data
from apopulation-based study of asex-age stratified sample of Dutch inhabitants of
25 years and older were used, the baseline measurement of the DMC3-study
(n=3664). Musculoskeletal pain, additional pain characteristics (location, duration,
course), itsconsequences (utilisation of health care,sick leaveand limitation indaily
life) andgeneral socio-demographic characteristics were assessed byapostalquestionnaire.Thetopthree of self-reported musculoskeletal painsites (point prevalence
(Pp) was: 1. low back pain (26.9%), 2. shoulder pain (20.9%) and 3. neck pain,
Pp=20.6%. In most cases the pain was described as continuous or recurrent and
mild. In every 3 out of 10 cases the complaints about pain were accompanied by
limitations in daily living. Between 33% and 42% of those with complaints consultedtheir general practitioner abouttheir pain.Withtheexception of persons who
arework disabled,generalsociodemographic characteristics cannot beusedto identify high riskgroups.Musculoskeletal pain iscommon inallsubgroups ofthepopulationandhasfar-reachingconsequencesfor health,work andthe useof healthcare.
Information on riskfactors, prevalences andconsequences is often basedon studies concerning the working population. In chapter 4.1.2 astudy was presented on
the burden of illness of low back problems in the working and the non-working
population. Data from the Monitoring Project on Riskfactors for Chronic Diseases,
the MORGEN-study (1993 to 1995) on 6317 men (24% non-working) and 7505
women (47% non-working) were analysed. The prevalence of low back problems
was higher in the non-working than in the working population, especially for the
more severe low back pain parameters (chronic low back problems, and activity
limitation or use of health services due to low back problems). Excluding the work
disabled,the prevalenceandconsequences of low backpainwere still higher inthe
non-working group in comparison with the working population. Most of the nonworking women were housewives andthis group was both large insize and had a
high prevalence of low back problems.Among men, morethan aquarter of theto-
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tal burden of low back problems inthose aged 20-59 years was found inthe nonworking population, among women this was 50%. Both research on causes and
determinants of low back pain and the development of preventive actions - now
being extensively focused onthe working population -should also betranslated to
the non-workingpopulation.
Activities that can be described as physical load, such as lifting heavy objects and
working inanawkward posture,areestablished riskfactors for low back problems.
Inchapter 4.2.1astudy isdescribed onthe contribution of physical load indailyactivities, including activities in work, house keeping and leisure time, to the burden
of low back problems (LBP) inthe population.The PARswere calculated using the
MORGEN-study (1993-1997), n=22 415, controlling for well-known LBP determinants. Activities characterised by an awkward posture, by the same posture for a
long time or by often bending and rotating the trunk, increased the risk for LBP,
with ORs between 1.1 and 1.6. Morethan 13%of the 1-year period prevalence of
LBP could be contributed to these activities. This PAR was higher for those belonging to the working population, for women and for the more severe LBPparameters. Because LBP present such a large public health problem, the estimated potential impact of eliminating (the unhealthy effect of) physical load issubstantial.Toassessthe real healthgain, more insight is necessary inthe causality of
the relationshipandineffective preventive measures.
It is suspected that anadequate amount of physical activity isone of the few possibilitiesto prevent (chronic) low backproblems. Inchapter 4.2.2 itwas determined
whether physical inactivity predicts low back problems 1 to 4 years later in the
general population.Thiswas studied usingthe 3759 menandwomen ofthe Maastricht cohort ofthe MORGEN-study whowere measuredtwo timeswith an interval
of 1-4years. Of this population 50% spent onthe average lessthan Vihour/day on
moderate intensity physical activities and 23% was physical inactive (<V2
hour/week). Half of the population had low back problems the previous year and
20% reported chronic low back problems. Having low back problems is predicted
bylow backproblems 1 to4years before,with odds ratios higherthat 5,but notby
physical inactivity. Being physically active according to health promotion guidelines
is not associated with alower risk of low back problems, sothe prevention of low
backproblemsdoesnotcoincidewithcardiovascular preventive measures.
Inthe general discussion (chapter 5) of this thesis the results of all the studies are
summarisedanddiscussed.
For the Dutch population of 1998we estimated that more than 900 thousand noninstitutionalised persons suffered from mobility disability and 4.7 million suffered
from chronic musculoskeletal pain. These health indicators represent huge public
health problems and deserve systematic attention from research, prevention and
health politics. In order to monitor the developments of the prevalence and
consequences of physical disability and musculoskeletal conditions adequate
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information systems should be developed. In the design of such information
systems increasing attention should be paid to the relevance of characteristics
measuredandtothe proceduresto excludeorquantify non-responsebias.
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Samenvatting
De afgelopen 100jaar hebben veranderingen in leefomgeving, arbeid,welvaart en
gezondheidszorg tot enorme veranderingen in de gezondheid van de Nederlandse
bevolking geleid.We levensteeds langer maardaardoor worden we ook meer met
'ouderdoms' gezondheidsproblemen geconfronteerd dan vroeger. Voorbeelden
hiervan zijn lichamelijke beperkingen, verminderdgezichtsvermogenen slechter gehoor. Andere 'nieuwe' en/of veelvuldig voorkomende gezondheidsproblemen zoals
burn-out, RSIenlagerugklachten worden inverbandgebracht met deveranderingen
inhetwerk (computers, hogewerkdruk) enleefstijl.
Indit proefschrift werd verslaggedaanvanenkelestudies waarin volksgezondheidsvraagstukken zijn onderzocht op het gebied van lichamelijke beperkingen en klachten van het bewegingsapparaat envanenkele studies naarde gezondheidsenquete
die de belangrijkste gegevensbron is voor deze gezondheidsindicatoren. Centrale
volksgezondheidsvraagstukken zijn: hoe vaak komt een gezondheidsprobleem voor
(prevalence)?Wat zijndeveranderingen indetijd (tijdtrends)? Bijwie komendiegezondheidsproblemen vooralvoor (risicogroepen)? Zijnerfactorente identificeren die
vaninvloedzijnophetvoorkomenvandegezondheidsproblemen (determinanten)?
In het inleidend hoofdstuk werd aangegeven dat lichamelijke beperkingen en klachtenvanhet bewegingsapparaat belangrijke gezondheidsproblemen zijndievaak niet
eenduidig via diagnostisch onderzoek zijn vast te stellen noch in veel gegevensbronnen eenduidig worden vastgelegd. Ze worden gekenmerkt door pijn en be'i'nvloeding van het dagelijks leven van mensen en dit isvooral vast te stellen door de
zelf-rapportagevanpersonenzoalsmet behulpvaneengezondheidsenquete.
Lichamelijkebeperkingenvormen een goede indicator voor de beschrijving van de
gezondheidvaneenvergrijzende samenleving. Klachten van hetbewegingsapparaat
verwijzen naargezondheidsproblemen dieweliswaar ook bij het oudere deelvande
bevolkingvanbelangzijn, maartevens bijdejongere leeftijdsgroepen omdatzevoor
een groot deel verantwoordelijk zijn voor ziekteverzuim, arbeidsongeschiktheid en
hetgebruikvanzorgvoorzieningen.
Tot slot werd in hoofdstuk 1een opsomming gegeven van de vraagstellingen van
dit proefschrift eneenoverzichtvande belangrijkste gezondheidsenquetes die indit
proefschrift zijn geanalyseerd. Deze enquetes zijn: de gezondheidsenquete van het
Centraal Bureauvoor de Statistiek (CBS)dievanaf 1981continu wordt gehouden bij
circa 9000 personen per jaar, de MORGEN-studie (MOnitoring Risicofactoren en
GEzondheid inNederland) dievan 1993-1997 isverricht door het Rijks Instituut voor
Volksgezondheid en Milieu (RIVM) bij ruim 22 duizend personen van 20-59jaar, en
de eerste ronde van de landelijke studie naar Klachten en Aandoeningen van het
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Bewegingsapparaat (n=3665 personen van 25 jaar en ouder) - kortweg de KABstudie - die in 1998 is uitgevoerd door het RIVM in samenwerking met het CBS. Al
deze onderzoeken betreffen aselecte steekproeven van mannen en vrouwen uit de
Nederlandse niet-institutionele bevolking.
In hoofstuk 2 werd de methode van de gezondheidsenquete onder de loep genomen. Ten eerste werd onderzocht of de methode van dataverzameling - postenquete of een persoonlijk interview - van invloed is op kenmerken van de respondenten
(hoofdstuk 2.1). Resultaten van de KAB-studie (postenquete, n=3664) en de CBS
gezondheidsenquete (persoonlijk interview, n=6061 en een schriftelijke vragenlijst,
n=4970) werden vergeleken. Deze beide enquetes verstrekken gegevens over dezelfde bevolking (Nederlandse niet-institutionele bevolking), hanteren dezelfde gegevensbron voor het nemen van de steekproef (het bevolkingsregister vastgelegd in
de Gemeentelijke Basis Administratie (GBA)) en verzamelen voor een belangrijk deel
dezelfde demografische, sociaal-economische en gezondheidsgegevens. De respons op de interview enquete bleek hoger (58,4%) dan die op de postenquete
(46,9%), alhoewel een aanvullende schriftelijke vragenlijst bij de interview enquete
de respons verlaagde tot 47,9%. Erwerden verrassend weinig verschillen tussen de
enquetes gevonden voor: demografische gegevens op basis van de GBA en sociaaldemografische en gezondheids-gerelateerde gegevens op basis van de enquetes.
De enige uitzondering vormden de personen met alleen een lagere school opleiding.
Deze namen relatief minder vaak deel aan de postenquete. De conclusie was dat
het uitvoeren van een gezondheidsenquete per post of interview niet leidt tot een
verschillende samenstelling van de responsgroep, behalve dat personen met alleen
een lagere school ondervertegenwoordigd zijn inde postenquete.
In hoofdstuk 2.2 werd nagegaan of aspecten van de methode van dataverzameling
(zoals interview versus schriftelijke vragenlijst) en de constructie van de vragenlijst
(zoals formulering van de vragen) van invloed zijn op de schattingen van de omvang
van lichamelijke beperkingen op basis van enquetes. Hiertoe werden de resultaten
van negen verschillende enquetes vergeleken die alien de Nederlandse bevolking
van 55 jaar en ouder betroffen. Deze enquetes verschaften in totaal over meer dan
25 duizend personen gegevens. Het effect op de prevalentie schattingen van beperkingen in Algemeen Dagelijkse Levensverrichtingen (ADL), mobiliteit, horen of
zien werd onderzocht. Het hanteren van een schriftelijke vragenlijst leverde systematische hogere prevalenties van beperkingen op dan het hanteren van mondelinge
interviews. Dit gold met name voor beperkingen in mobiliteit (Odds Ratio (OR)=1,4,
95% betrouwbaarheidsinterval (Bl) 1,3-1,6) en in beperkingen van horen of zien
(OR=1,7, 95%BI 1,5-1,9). Ogenschijnlijk kleine verschillen in formulering van de enquetevragen en antwoordmogelijkheden hadden grote invloed op de prevalentie
schattingen, die resulteerde in prevalentieverschillen tot 16 percentage punten. De
richting van de prevalentie verschillen hield verband met het impliciete of expliciete
ernstniveau van de beperkingen zoals geformuleerd in de vraag of antwoordcategorieen. Er werd geconcludeerd dat de absolute prevalentie van gezondheidsproble-
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men op basis van een gezondheidsenquete voor een groot deel bepaald wordt door
de formulering van de vragen in de enquete en de gehanteerde waarnemingsmethode.
In hoofdstuk 3 werden enkele volksgezondheidsvraagstukken uitgewerkt voor lichamelijke beperkingen. In de eerste plaats werd een overzicht gegeven van de
prevalentie van lichamelijke beperkingen (beperkingen in de ADL, de mobiliteit, het
gezichtsvermogen en het horen), de risicogroepen op basis van algemeen sociaaldemografische kenmerken en van de trend in de tijd (hoofstuk 3.1). Voor deze analyses werd gebruik gemaakt van CBS gezondheidsenquete in de periode 19901998, n=62 352 personen. Circa eenachtste van de personen van 16 jaar en ouder
bleek een lichamelijke beperking te rapporteren, d.w.z. tenminste grote moeite met
functies zoals lopen, zichzelf wassen, zien of horen. De prevalentie nam toe van
1,7% in de leeftijdsgroep van 16-24 jaar tot 44,1% in de leeftijdsgroep van 75 jaar
en ouder. Risicogroepen voor lichamelijke beperkingen zijn vrouwen, alleenwonenden, ongehuwden, personen uit lage sociale klassen en personen uit de nietwerkende bevolking. De voor leeftijd- en geslachtverschillen gecorrigeerde prevalentie van lichamelijke beperkingen bleek over de periode 1990-1998 nauwelijks te veranderen. Dit bleek evenmin het geval voor de verschillende subgroepen in de bevolking, met uitzondering van de prevalentie van beperkingen in de mobiliteit bij mannen, die met een gemiddelde van 0,2 percentage punten per jaar daalde. De conclusie was dat lichamelijke beperkingen veel voorkomen en dat de prevalentie in de jaren '90 weinig veranderde. Bij een toenemende levensverwachting en vergrijzing
van de bevolking zal het absolute aantal personen met lichamelijke beperkingen
sterktoenemen.
In hoofdstuk 3.2 werd verslag gedaan van een studie naar de vraag welke chronische aandoeningen 'verantwoordelijk' zijn voor de omvang van beperkingen in mobiliteit in de bevolking. Het populatie attributieve risico (PAR) werd berekend voor
zes (groepen van) chronische aandoeningen: aandoeningen van het bewegingsapparaat, longaandoeningen, neurologische aandoeningen, hartaandoeningen, diabetes
en kanker. Gegevens waren afkomstig van de CBS gezondheidsenquete van de jaren 1989-1992 betreffende 21 191 personen van 16 jaar en ouder. Circa eenvijfde
van de bevolking rapporteerde beperkingen in de mobiliteit, d.w.z. tenminste enige
moeite met lopen, bukken en iets van de grand pakken of iets dragen. Ongeveer
eenderde (33,7%) van deze beperkingen kon worden 'toegeschreven' aan de genoemde chronische aandoeningen en met name aan aandoeningen van het bewegingsapparaat. De conclusie was dat indien er effectieve behandelingen van chronische aandoeningen zouden worden ontwikkeld dat dan de potentiele gezondheidswinst intermen van vermindering van lichamelijke beperkingen beperkt is.
In hoofdstuk 4 kwamen enkele volksgezondheidsvraagstukken met betrekking tot
klachten en aandoeningen van het bewegingsapparaat aan de orde. Gestart werd
met een overzicht van de prevalentie en risicogroepen van pijnklachten van het be-
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wegingsapparaat (hoofdstuk 4.1.1). Hiervoor werd gebruik gemaakt van de KABstudie die gegevens verschaft over de Nederlandse bevolking van 25jaar en ouder,
n=3664. De meest gerapporteerde klacht is die van de lage rug (26,9%), gevolgd
door schouderpijn (20,9%) en nekpijn (20,6%). Inde meeste gevallen werd de pijn
beschreven als een milde maar wel chronische of vaak terugkerende klacht. Circa
40% van de personen met klachten consulteerde voor hun pijnklacht de huisarts.
Verder bleekdat klachten van het bewegingsapparaat inalle lagenvan de bevolking
veelvoorkwamenendat m.u.v.vrouwen enarbeidsongeschikten er geen duidelijke
risicogroepen op basis vansociaal-demografische kenmerken te onderscheiden waren.
Kennis over risicofactoren, prevalenties en consequenties van lagerugklachten zijn
met nameverkregen inonderzoek bij (subgroepen van) de werkende bevolking.Op
basis vande grootte vande groep enwellicht de omvangvande lagerugproblematiek is het niet-werkende deel van de bevolking vanuit volksgezondheidsoogpunt
niet te verwaarlozen. Dit werd verder uitgezocht in hoofdstuk 4.1.2. Hiervoor werden gegevens van het MORGEN-project geanalyseerd uit de jaren 1993-1995, die
6317 mannenen7505vrouwen inde leeftijd van20-59jaar betreffen.Vandezeonderzoekspopulatie behoorde respectievelijk 24% en 47% tot de niet-werkende bevolking: huisvrouwen, werkelozen, arbeidsongeschikten, vutters, en anderen (o.m.
studenten). Zowel de prevalenties als de consequenties van lagerugklachten kwamenvakervoor bijde niet-werkende danbijdewerkende bevolking.Verschillen bleven bestaan na correctie voor verschillen in leeftijd, burgerlijke staat, opleidingsniveau en woonplaats. Van de niet-werkende bevolking namen de arbeidsongeschikten weliswaar de hoogste prevalenties en consequenties voor hun rekening, maar
werkelozen en huisvrouwen waren eveneens groepen waarbij lagerugklachten veel
voorkwamen. Onderzoek naaroorzakenvanlagerugklachten endeontwikkeling van
preventieve strategieen zullen niet alleen gericht moeten zijn op het werkende deel
vande bevolking, maar dienen vanuit volksgezondheidsoogpunt ook gericht te wordenopsubgroepen uitdeniet-werkendebevolking.
Een aantal fysiek belastende activiteiten, zoals vaak tillen, worden doorgaans aangemerkt als risicofactoren voor lagerugklachten. Om een indruk te krijgen van de
bijdrage van deze risicofactoren aande problematiek van lagerugklachten in deNederlandse bevolking werd inhoofdstuk 4.2.1 een schatting gemaakt van hetpopulat e attributieve risico (PAR).Deze PARswerden berekend op basisvangegevens uit
de MORGEN-studie (1993-1997), n=22 415 personen (20-59 jaar). Activiteiten die
gekenmerkt worden door een ongemakkelijke houding, langdurig dezelfde houding
en het vaak buigen of draaien van het bovenlichaam waren geassocieerd met een
verhoogd risicoop lagerugklachten. Meer dan 13% vande 1-jaarperiode prevalentie
vanlagerugklachten konworden 'toegeschreven'aandezeactiviteiten. DePARwas
hoger voor het werkende deel vande bevolking,voor vrouwen envoor deernstigerevormenvan lagerugklachten. De PARslijken laagmaar omdat de lagerugklachten
een groot volksgezondheidsprobleem vormen, zullen effectieve preventieve maat-
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regelen gericht op fysiek belastende activiteiten tot substantiele gezondheidswinst
kunnenleiden.
Erwordt verondersteld dat voldoende lichamelijke activiteit een van de weinig mogelijkheden is voor de preventie van (chronisch) lagerugklachten. De vraagstelling
vande studie in hoofdstuk 4.2.2 was: is het niet voldoen aande norm voor gezond
bewegen (tenminste 1/2 uur matig-intensieve activiteiten op tenminste 5dagen per
week) een risicofactor voor (chronische) lagerugklachten? Dit isonderzocht bij 3759
mannen en vrouwen (20-59 jaar) van het Maastricht-cohort van het MORGENproject, die twee maal met een interval van 1tot 4 jaar zijn ondervraagd. Bijna de
helft (49%) van de onderzoekspopulatie voldeed niet aan de richtlijn voor gezond
bewegen en 22% was als inactief te omschrijven. Het hebben van lagerugklachten
werd goed voorspeld door het hebben van lagerugklachten 1tot 4 jaar eerder, met
een odds ratio van meer dan 5, maar niet door lichamelijke inactiviteit. Geconcludeerdwerd dat niet voldoenaande richtlijn voor gezond bewegen geen risicofactor
is voor lagerugklachten. Om de rol van lichamelijke (in)activiteit voor preventieprogramma's voor lagerugklachten verder te onderzoeken zalgekeken moeten worden
naarspecifieke lichamelijkeactiviteiten.
Ineenafsluitend hoofdstuk (hoofdstuk 5)werden de bevindingen uit dit proefschrift
samengevat en kritischbesproken.
Voor de Nederlandse bevolking in het jaar 1998 werd geschat dat 900 duizend
personen lichamelijke beperkingen hadden en 4,7 miljoen personen chronische
klachten van het bewegingsapparaat. Deze gezondheidsindicatoren vertegenwoordigen omvangrijke volksgezondheidsproblemen en verdienen dan 00k systematische aandacht vanuit onderzoek, preventie en gezondheidsbeleid. Voor het
monitoren van ontwikkelingen in de prevalentie en consequenties van lichamelijke
beperkingen en klachten van het bewegingsapparaat moeten goede
informatiesystemen worden ontworpen. Daarbij zal de aandacht onder meer
moeten worden gericht opde relevantie vandegemetenfactoren enop procedures
voor het uitsluiten,danwel kwantificeren vannon-responsebias.
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lemand zei ooit: alsje je proefschrift al half af hebt, dan moet je hem ook afronden,
omdat het je anders de rest van je leven blijft achtervolgen. Vanaf dat moment
speelde het weer door mijn hoofd: zal ik het dan toch maar doen? "Over de helft"
bleek overigens een rekbaar begrip: jarenlang dacht ik "over de helft te zijn" en na
ruim 10jaar is het dan toch zover gekomen. Een 'echte' onderzoeker moet immers
gepromoveerd zijn.
Onderzoeksbevindingen uitgewerkt op drie verschillende werkplekken (AMC, CBS
& RIVM) bleken voldoende aan elkaar gelijmd te kunnen worden om als 'proefschrift' verder door het leven te gaan. Zeer veel mensen hebben direct of indirect,
lang geleden of zeer recent bijgedragen aan het tot stand komen van dit proefschrift.
Allereerst wil ik promotor Daan Kromhout bedanken voor het feit dat hij 1,5 jaar geleden vierkant achter de inhoud van het proefschrift ging staan en mijn promotor
wilde zijn. Beste Daan, bedankt voor het enthousiasme en vertrouwen. Ten tweede
wil ik copromotor Jan Schouten bedanken. Beste Jan, enkele jaren heb ik in samenwerking met jou het onderzoek naar klachten en aandoeningen van het bewegingsapparaat op het RIVM vorm mogen geven. Inspirerende en soms ook eindeloze discussies hebben we gehad, waar ik heel veel van heb geleerd. Ik hoop dat je
ook in de toekomst een discussiepartner blijft, ook al zit je inmiddels ver weg in
Maastricht.
Ik ben veel dank verschuldigd aan Jaap Seidell en Jet Smit die mij als enige niet geregistreerde epidemioloog van alle sollicitanten aannamen bij het RIVM voor de
functie van epidemioloog. Jullie hebben me de gelegenheid gegeven op een geweldig leuke afdeling onderzoek te verrichten. Ik ga fluitend naar Bilthoven voor het
werk en de gezelligheid van de collega's, in het bijzonder Sandra, Nancy, Angelika,
Tommy, Saskia, Claudia, Margje, Caroline, Peggy, Rob, Marja, Jantine, Jeanne, Els,
Thelma, Ineke, Edith, het vrolijke secretariaatstrio Els, Cecile en Lydia en voorheen
de collega's Lenore, Michael en Caroline.
De CBS-ers Jan van Sonsbeek, Jaap van de Berg, Agnes de Bruin en Vincent van
Gils wil ik heel erg bedanken voor de reeds jaren bestaande plezierige samenwerking.
Ooit is het allemaal begonnen op het Instituut voor Sociale Geneeskunde van het
AMC te Amsterdam met onder meer Trudi van den Bos en Louise Gunning, die ik
beiden wil bedanken voor hun inzet en enthousiasme bij mijn eerste stapjes op het
gladde onderzoeksijs. Ook daar was het een uniek gezellige onderzoeksgroep met
onder meer AnneMarie, Rutger, Wien, Miene, Perla, Annemieke, Wilma en Nancy.
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Indit proefschrift zijngegevens geanalyseerd van intotaal ruim 100duizendpersonen, mensen die ongevraagd benaderd werden voor onderzoek voor nietcommerciele doeleinden enonbezoldigd daaraandeelnamen.Aldie mensen enook
diegenen die bijgedragen hebben aan het verzamelen van de gegevens ben ikveel
dankverschuldigd.
Zeergelukkig benikmet mijn, eigenlijkdrie, paranimfen.Nancy Hoeymanswasmijn
eerste keusparanimf,omdatzealvelejaren eenzeer plezierige collega is (zowelop
het AMC alsop het RIVM) maarzebleekzwanger en uitgerekend kort na mijnpromotie datum. Sterkte! Sandra Kalmijn, collega en onverwachte 'soul mate', is haar
vervanger. Leuk dat je naast me staat. Aan de andere kant Ruben Picavet, mijn
broertje. Aaneen half woord hebbenwe vaakalgenoeg dusvanzelfsprekend staje
naastme.
Tot slot wil ik, bijvoorbaat, mijn vrienden,familie, kennissen encollega's bedanken,
die hetfeest ter gelegenheidvan mijn promotie (deenige echte reden) ongetwijfeld
tot eensucceszullenmaken.

