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Participation in a follow up study of health among

unemployed and employed people after a company
closedown: drop outs and selection bias
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From the Institute ofSocial Medicine,' University ofCopenhagen, Denmark; and the Institute ofSocial Medicine,2
University of Aarhus, Denmark

SUMMARY This article presents an analysis of study loss in a three year longitudinal study of 1816
employees at two Danish shipyards, one of which closed just before the start of the study. The aim of
the study was to elucidate the health consequences of a company closedown and the subsequent job
loss.
The study population responded to an identical questionnaire in 1983, 1984 and 1985. The

participation rate in 1983 was 73%. The percentage ofdrop outs in 1984 and 1985 was 15-20% of the
total numbers responding in the first year. We examined this study loss in relation to the
characteristics of the respondents, using the first round of data collection as a baseline. In a

multivariate analysis, age and seniority at the shipyard were the only variables that were significantly
associated with non-participation in 1984 and 1985.

It is concluded that the drop outs did not appear to introduce a serious risk of selection bias in 1984
and 1985. A comparison between drop outs and late respondents in 1984 and 1985 did not support the
supposition that information about late respondents can be extrapolated to drop outs.

Experience has shown that the rate of non-
participation in studies using several rounds of data
collection can be high. Longitudinal studies on
unemployment and health have reported a study loss
from the initial study population ranging from about a
third' to half or more than half.24

Regardless of the extent, study loss must always give
rise to considerations about selection bias. Several
studies have shown that non-participants can be
markedly different from participants with regard to,
for example, occupation, marital status, age, health
status and lifestyle, eg, alcohol use and smoking.5'-
The information available on this issue is, however,
not consistent. Consequently, non-participants
cannot a priori be considered to be a random sample of
the total study population, even though in practice
most studies have no alternative to this assumption
because the study loss cannot be described more
precisely in relation to the aims of the study, owing to
the lack of information.

Selection bias is only a problem for the calculated
risk estimates if participation is associated with
exposure and outcome variables or with confounding
factors.'2 13 In studies on the health consequences of
unemployment the difference between the health

status of employed and unemployed people can be
misjudged if non-participation is associated with both
health and employment status. If study loss is
especially high among unemployed people in poor
health, this will imply an underestimation of the
difference, whereas if study loss is especially high
among employed people in good health, this will imply
an overestimation of the difference.

In longitudinal studies in which data collection is
based on interviews or questionnaires, study loss can
be divided'3 into non-respondents, who did not
participate in the first round of data collection and
who consequently will not be included in the study;
and drop outs, who participated in the first round of
data collection but not in the subsequent rounds. The
empirical possibilities for examining these two types of
non-participant differ greatly. In the best situation,
non-respondents can be described through the
standard information gained from other data sources,
for example the registers that have provided the basis
for establishing the study population. Typically, one
can describe how the non-respondents differ from the
respondents with respect to sex, age, occupation,
social class and the like. Obviously, information is not
provided on the ways in which non-respondents differ
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from respondents with regard to central variables such
as the outcome variables. The value of such study loss
analyses is therefore limited. Other studies of non-
respondents use different data collection methods,
for example self administered questionnaires
supplemented by telephone interviews or personal
contacts with the non-respondents.

Analyses of drop outs differ in that several items of
information are available from the first round, which
makes it possible to evaluate whether the number and
type of drop out have affected the main results of the
study to any significant degree. Drop out analyses
can, however, only clarify whether drop outs have
introduced any extra bias apart from the bias that may
already exist owing to non-respondents who did not
reply in the first round and who therefore cannot be
incorporated in the study.

This article presents an analysis of drop outs in a

three year longitudinal study of employees at two
Danish shipyards, one of which closed just before the
first round ofdata collection. The aim ofthe study was
to elucidate the health consequences of job loss
following a company closedown. Data collection was
undertaken over a three year period by means of
yearly mail questionnaires. The study loss analyses
presented here concern those people who participated
in the first round (TI) but in only one or none of the
subsequent rounds (T2 and T3). Results from the main
study have been published elsewhere.'4 15 Drop outs
have been compared with participants in relation to a
number of factors central to the aim of the study. A
comparison between late respondents at T2 and T3
and drop outs was carried out as well.

Methods

The study population was established on the basis of
personnel registers from Helsing0r and Dannebrog
Shipyards. Helsing0r Shipyard closed down in 1983,
whereas Dannebrog Shipyard is still operating. The
study population from Helsing0r Shipyard comprised
all the salaried staffand all the male wage earners who
in 1982 had been employed at the shipyard for at least
6 months. The study population from Dannebrog
Shipyard comprised all the male wage earners who
were employed in September 1983.

Questionnaires in Danish were dispatched to the
study population, which only comprised people with
Danish citizenship. (More than 10 different
nationalities were represented at the two shipyards in
1983.) The final study population in the first round
(TI) in 1983 consisted of 2504 people, 1816 of whom
responded to the questionnaire. The participation rate
was 73%. The number of non-respondents among the
wage earners at Helsing0r Shipyard was particularly
high. The 1816 respondents were then included in the

second and third rounds in 1984 (T2) and 1985 (T3)
respectively. This population comprised several
subpopulations, as it included male salaried staff
(273), male wage earners (1328), female salaried staff
(61) and people outside the labour market (154,
primarily early retirement pensioners and students).
We chose to carry out study loss analyses of the

male salaried staff and wage earners at Tl (1601), as
the group of female salaried staff was quite small and
the group of people outside the labour market had no
relevance to the aim of the study. Table 1 shows the
size of the study population at each round of data
collection, and the participation rate. Before each
round people who in the intervening period had either
retired or left the labour market for other reasons (eg,
emigrated or died) were excluded. It can be seen that
the 1601 participants in 1983 were reduced to 1594 in
1984 and finally to 1532 in 1985, the participation rate
being 83-6% in 1984 and 80-4% in 1985.

Table I Study population, respondents and participation
rate in 1983 (Ti), 1984 (T2) and 1985 (T3)

Study Participation
population Respondents rate (%

TI 1983 1601 1601 -

T2 1984* 1594 1333 83-6

T3 1985t 1532 1231 80-4

* Excluded in 1984: emigrated (2); died (5); total 7
tExcluded in 1985: retired (25); students (13); others (14); unknown (3);
Emigrated (1); died (6); total 62

In November 1983, 1984 and 1985 a questionnaire
was dispatched, consisting of about 70 questions on,
for example, employment status, health (eg, chronic
self reported health problems, psychological well
being, psychosomatic symptoms and cardiovascular
symptoms), social support, life events, alcohol use and
drinking problems, tobacco use and use of doctor and
hospital.

Psychological well being was measured through the
12 item version of the General Health
Questionnaire.16 17 The questions concerned
conditions such as self confidence, ability to
concentrate, depression and lack of initiative. The
total score for all 12 questions can range from 0 to 36.
The score was dichotomised at 0-14 and 15-36 points.
A low score represents positive well being.
Psychosomatic symptoms were limited to headaches,
stomach complaints and sleeplessness. Life events
cover 17 different events such as a seriously ill spouse
or child, death of a close family member and serious
conflicts in the family or at work. Social support was
measured through five questions: whether the person
lived with someone else, whether he had frequent
contact with family and friends and whether he had
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someone to confide in. A social support variable has
been established that includes both quantitative and
qualitative aspects of social support. The variable
assumes a value of 1 ifa person lives with someone else
or has frequent contact with family and friends
(several times a week), and if he has someone to
confide in. If none of these conditions are fulfilled, the
social support variable assumes a value of 0.15
At each data collection round two postal reminders

were dispatched at two week intervals, enclosing an
additional questionnaire, a prepaid reply envelope and
a request from the participant's union representative
to join in the study.

STATISTICAL ANALYSIS
We have used the x2 test with Yates' correction for
continuity and Cochrane's test for trends in the
bivariate analyses. Logistic regression has been used
for the multivariate analyses.

Results

It can be seen from table 2 that age, seniority at the
shipyard, duration of unemployment in 1983 and
financial difficulties were associated with lower
participation in 1984. In 1985, non-participation was
further associated with occupation, social support and
alcohol problems. Participation in 1984 and 1985 was
not associated with psychological well being,
psychosomatic symptoms, chronic health problems or
number of doctors' consultations in 1983.

Several of these variables are interrelated. This
applies, for example, to age and seniority. It was
tterefore necessary to carry out a multivariate
analysis, with the aim of estimating the significance of
each individual variable in relation to participation
after adjusting for the other variables. The variables
we chose for this analysis were ones that on a bivariate
level proved to be significantly associated with
participation. In addition, we chose variables that
were considered particularly essential in relation to the
aim of the study. This applies especially to the
outcome variables "psychological well being" and
"psychosomatic symptoms" in 1983, which were not
associated with responding to the questionnaire in
1984 or 1985.
Table 3 shows that the relative risk of non-

participation in 1983 was significantly higher for
people with under 10 years of seniority (odds ratio
[OR] = 1 57), 11-12 months' unemployment in 1983
(OR = 2 15) and aged 30-49 years (OR = 1 63). In
1985 the significance of seniority increased
considerably whereas the significance of
unemployment decreased. Furthermore, the risk of
non-participation increased significantly for wage
earners (OR = 1-57) and people lacking social support
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(OR = 1 54). The outcome variables "psychological
well being" and "psychosomatic symptoms" did not
appear to play any role with regard to non-
participation in the multivariate analyses.

DROP OUTS COMPARED WITH LATE
RESPONDENTS
Extrapolating from late respondents to non-
respondents has been referred to on occasion as an
indirect method for investigating study loss. It has
been assumed that characteristics of late respondents
can, to a certain extent, also be used to characterise
non-respondents. To test this assumption in
connection with longitudinal studies, the
questionnaires that were returned in 1984 and 1985
were divided into three categories according to the
date of return (1-2 weeks, 3-4 weeks and 5 + weeks
after being dispatched to the participants). In 1984 no
significant differences from 1983 could be established
with regard to late return of questionnaires on
questions concerning occupation, seniority,
unemployment, financial difficulties, psychological
well being, psychosomatic symptoms and alcohol
problems. In 1985 there was a significantly greater
number of late respondents among people who in 1983
had low seniority, alcohol problems and low scores for
psychological well being.
The only factors common to both non-response and

late response in 1984 and 1985 were the presence of
alcohol problems and low seniority. The other
variables associated with late response were not
associated with a similarly increased rate of non-
response in the two data collection rounds. There was
no simple correlation between those who became late
respondents and those who became drop outs.
Consequently, this study cannot support the
assumption that information about late respondents
can be extrapolated to non-respondents.

Discussion

In this study the number of drop outs in the second
and third rounds represented 15-20% of the total
number of respondents in the first round. Information
from the first round was used as a baseline for
describing drop outs. In a multivariate analysis age
and seniority were the only variables that proved to be
significantly associated with participation rate in the
second and third data collection rounds. Other studies
have also found that the older participants are more
willing to reply.5
The picture of study loss that emerges shows that

drop outs in 1984 differed from respondents in that
they were younger, had relatively low seniority at the
shipyard and had more frequent and longer periods of
unemployment. Their attachment to the shipyard and
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Table 2 Participation rates in T2 and T3 distributed according to selected variables from Ti (n = 1601)

T2 (1984) T3 (1985)

% of initial % of initial
n participation p value n participation p value

Shipyard
Helsingor
Dannebrog

Occupation
Salaried worker
Wage earner

Seniority at shipyard
0-9 years
10-19 years
20+ years

Employment status
Employed
Unemployed

Unemployment in 1983
0- 2 months
3-10 months
11-12 months

Age
16-29 years
30-49 years
50-72 years

Social support
Good (score 1)
Poor (score 0)

Life events in 1983
No (0)
Yes (I +)

Financial difficulties
No
Yes

Chronic health problems
No
Yes

Psychological well being
No (0-14 points)
Yes (15-36 points)

Psychosomatic symptoms
0-2 symptoms
3-6 symptoms

Alcohol problems
No
Yes

Number of doctor consultations
0
1+

x2 test with Yates' correction for continuity
t Cochranes test for trend

1153 82-9
441 85-5

272 87-1
1322 82-9

804 80-5
281 84-7
489 88-3

1017 83-9
577 83-2

1015 84-9
475 82-7
97 74-2

412 79-9
724 82-5
458 88-9

1330 83-5
263 82-1

1059 84-1
464 83-8

1312 84-9
211 79-1

1097 83-3
478 84-5

1388 83-8
200 83-0

1208 83-4
376 84-3

1466 83-7
92 84-8

1111 83-4
424 84-7

1118 80-9
024* 414 79-0

265 87-2
0 10* 1267 78-9

<O-Olt

623 84-8
233 92-7
415 95-4

983 80-8
0-78* 549 79-6

831 90-4
381 900

O-Olt 70 82-9

<O-Olt

0.73*

0.94*

0-04*

0-60*

392 72-7
717 80-2
423 87-7

1275 82-2
249 71-5

1022 80-6
442 81-9

1261 82-5
203 71-9

1058 79-9
456 81-4

1331 80-8
0 86* 196 77-6

1162 80-6
0.93* 361 79-2

1410 81-2
0.90* 90 72-2

0.56*
1077 80-9
398 79-6

the labour market was therefore not as strong as that
of the respondents, which presumably affected their
motivation to participate in a study of this type.
At the next round of data collection in 1985 the

difference between drop outs and respondents was
even greater in that there was a larger number of drop
outs who were wage earners and who had poor social
support. This could indicate a more general selection

process. If further data collection rounds had been
undertaken this difference would presumably have
been even more apparent.
Our purpose in carrying out these study loss

analyses was to examine whether non-participation
was associated both with exposure variables, such as
unemployment in 1983, and with outcome variables,
such as psychological well being and psychosomatic
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041*

<0.01*

<O-Olt

0.63*

0-22t

<O-Olt

<0.01*

0.62*

<0.01*

0.55*

0.34*

0.70*

0.05*

0-60*
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Table 3 Predictorsfor 1983for non participation in 1984 and 1985 (men, n = 1432). Logistic regression: odds ratio and 95%
confidence interval

1984 1985

Odds 95% confidence Odds 95% confidence
Predictors in 1983 ratio interval ratio interval

Shipyard
Dannebrog I I
Helsingor 1 43 0 97-2 12 1 11 0 77-1 59

Occupation
Salaried worker I I
Wage earner 1 43 0 92-2 23 1 57 1[00 2 46

Seniority at shipyard
20+ years I I
10- 19 years 1t15 0711-89 088 053 148
0- 9 years 1 57 1 03--2 41 1 86 1 23-2 82

Unemployment in 1983
0- 2 months I I
3--10 months 1 13 0 79-162 093 065 1-33
11-12 months 215 122-379 171 097-301

Age
50+ years I I
30-49 years 1-63 1 07-2-48 1 65 1-08--2 51
16-29 years 162 097-271 168 103- 276

Social support
Good I I
Poor 0 98 0-66-1 45 1 54 1-09-2 19

Financial difficulties
No I I
Yes 1 18 077 -180 142 095 2 11

Psychological well being
Good I I
Poor 104 065-1 66 109 070- 1 69

Psychosomatic symptoms
0-2 symptoms I I
3-6 symptoms 092 064-1 32 094 0 70-1 26

Alcohol problems
No I I
Yes 074 039-144 1 15 065 202

Basic odds (1984) 0 05, (1985) 0 06. Model specification: G2 (1984) 357, (1985) 385; Df (1984) 345, (1985) 342; p (1984) 0t32, (1985) 0 05.

symptoms. If that was the case, there would be a

serious risk of selection bias. However, no such
association could be established in 1984 or 1985, as in
neither round were outcome variables associated with
non-participation.

In our estimation drop outs did not appear to
introduce any serious bias in our results on the health
consequences of job loss. Our assessment is in
agreement with other studies on similar problems. 1-3

This conclusion must, however, be modified with
respect to two points. In the first place we have
examined the study loss at T2 and T3 using TI as the
starting point. Circumstances-both with regard to
employment and health-could have changed for part
of the study population by the time of the next data
collection rounds, and we do not know whether drop
outs experienced particular changes in relation to
participants, and whether these changes had any

bearing on whether a person participated at T2 and
T3. Secondly, it is important to point out that we
analysed only about half of the total study loss. We
know very little about the initial 27% study loss at TI,
and the bias that may thus have been introduced is not
modified by the fact that later drop outs probably did
not introduce any further significant bias. It should
also be mentioned that our study did not support the
use of the indirect method by which drop outs are
described by extrapolating from information on late
respondents. Late respondents (5+ weeks after
dispatch) did not significantly differ from early
respondents (1-4 weeks after dispatch), and the
method did not provide any basis for identifying the
groups that had a lower response rate at T2 and T3.

This study was supported by grants 12-4218 and
14-3616 of the Danish Medical Research Council,

400 Lars Iversen and Svend Sabroe

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jech.bm
j.com

/
J E

pidem
iol C

om
m

unity H
ealth: first published as 10.1136/jech.42.4.396 on 1 D

ecem
ber 1988. D

ow
nloaded from

 

http://jech.bmj.com/


Participation in a followup study of health in unemployed and employed people

jointly with the Danish Science Research Council,
together with grant 11/30.84 of Sygekassernes
Helsenfond.

Address for correspondence and reprints: Associate
Professor Lars Iversen, Institute of Social Medicine,
University of Copenhagen, Panum Institute,
Blegdamsvej 3, DK-2200 Copenhagen, Denmark.

References

1 Cobb S, Kasl SV. Termination. The consequences of job
loss. Washington, USA: Department of Health,
Education and Welfare, 1977.

2 Banks MA, Jackson PR. Unemployment and risk ofminor
psychiatric disorders in young people: Cross-sectional
and longitudinal evidence. Psychol Med 1982; 12: 789-98.

Warr P, Jackson P. Adapting to the unemployed role: a
longitudinal investigation. Soc Sci Med 1987; 25: 1219-
24.

4 Schaufeli WB. Perceiving the causes ofunemployment: An
evaluation of the Causal Dimensions Scale in a real-life
situation. J Pers Soc Psychol 1988; 54: in press.

Sheikh K, Mattingly S. Investigating non-response bias in
mail surveys. J Epidemiol Community Health 1981; 35:
293-6.

6 Bergstrand R, Vedin A, Wilhelmsson C, Wilhelmsen L.
Bias due to non-participation and heterogeneous sub-
groups in population surveys. J Chronic Dis 1983; 36:
725-8.

7 Janzon L, Hanson BS, Isacsson S-0, Lindell S-E, Steen B.
Factors influencing participation in health surveys.
Results from prospective population study "Men born in
1914" in Malm0, Sweden. JEpidemiol Community Health
1986; 40: 174-7.

8 Walker M, Shaper AG, Cook DG. Non-participation and
mortality in a prospective study ofcardiovascular disease.
J Epidemiol Community Health 1987; 41: 295-9.

Vernon SW, Roberts RE, Lee ES. Ethnic status and
participation in longitudinal health surveys. Am J
Epidemiol 1984; 119: 99-113.

Ohlsson C-G, Ydreborg B. Participants and non-
participants of different categories in a health survey.
Scand J Soc Med 1985; 13: 67-74.

1 Criqui M, Barrett-Connor E, Austin M. Differences
between respondents and nonrespondents in a
population-based cardiovascular disease study. Am J
Epidemiol 1978; 108: 367-72.
MacMahon B, Pugh TF. Epidemiology. Principles and
methods. Boston: Little, Brown and Company, 1970.
Greenland S. Response and follow-up bias in cohort
studies. Am J Epidemiol 1977; 106: 184-7.

14 Iversen L, Sabroe S. Plant closures, unemployment and
health: Danish experiences from the declining ship-
building industry. In: Schwefel D, Svensson PG, Z0ollner
H, eds. Unemployment, social vulnerability and health in
Europe. Berlin: Springer-Verlag, 1987: 31-47.

15 Sabroe S, Iversen L. Unemployment, social support,
psychological well-being and psychosomatic symptoms.
In: Cullen J, Wintersberger H, Svensson PG, eds.
Unemployment, poverty and quality of working life.
Vienna: European Centre for Social Research Training
and Research; and Copenhagen: WHO Regional Office
of Europe, in press.

16 Goldberg D, Hillier VF. A scaled version of the General
Health Questionnaire. Psychol Med 1979; 9: 139-45.

7 Banks MH, Clegg CW, Jackson PR, Kemp NJ, Stafford
EM, Wall TR. The use of general health questionnaire as
an indicator of mental health in occupational studies. J
Occup Psychol 1980; 10: 187-94.

Acceptedfor publication July 1988

401

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jech.bm
j.com

/
J E

pidem
iol C

om
m

unity H
ealth: first published as 10.1136/jech.42.4.396 on 1 D

ecem
ber 1988. D

ow
nloaded from

 

http://jech.bmj.com/

