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Sixty-four female district nurses between the ages of 25 and 60 in the greater
Stockholm area were subjects in a longitudinal study of psychosocial work
environment and biochemical serum parameters. Each participant filled out
questionnaires and had blood drawn on four different occasions at three-month
intervals during one year. The rating on the fourth occasion showed psychoso-
cial work environment to have deteriorated — social climate and authority over
decisions were significantly inferior to those on previous occasions. These
changes were accompanied by small but significant elevations of serum
cholesterol, calcium and triglycerides. Another pattern was also observed which
was probably due to increased health habit awareness — a progressive decrease
in glycated haemoglobin and gamma glutamyl transferase. No significant in-
teractions were observed with age or smoking habits — old and young subjects
did not differ in their change patterns over time, nor did smokers in respect to
non-smokers.

Key terms: calcium, cholesterol, gamma glutamyl transferase, glycated haemoglobin,
health parameters, triglycerides.

For most people work is an important part of life and everyday living. Work plays a
central role in the individual’s overall health condition and feeling of happiness. The
impact of work on the lives and welfare of people on and off the job and the high cost
of dissatisfied workers to industry and society have become research topics of major interest
(1, 2). Emphasis has been placed on the right of all people to meaningful, healthy and
stimulating jobs (3, 4).

Only recently it has been recognized that long-term stress can seriously affect human
health. It may lead to heart disease, irritable bowel syndrome and mental illness (4, 5).
Health professionals permanently face stressful situations during their working life. It is
therefore important that they be aware of the nature of stress in life and at work and of
its relations to illness (6-8).

The women in the »caring« profession of physicians and registered nurses as compared
to the general population have been reported to be at higher risk of suicide (8-10). On

the other hand registered nurses do not appear to face elevated risk of developing coronary
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heart disease as do other working women, like subordinated auxiliary and enrolled nurses
(11). This may be due to the fact that registered nurses have a better opportunity to
influence their work conditions than auxiliary and enrolled nurses.

Usually operating in people’ s homes district nurses have a special responsibility for
the health and welfare of other people. Because of their central role in primary health
care it was considered worth relating the descriptions of their psychosocial work conditions
to health parameters (12). District nurses have greater responsibility and authority over
decisions than most other registered nurses. The nature of their work, which implies
responsibility for life and death, calls for special emotional involvement (12-14).

District nurses are likely to report psychosocial work conditions and emotional climate
accurately. It is a group that is sensitive to changes in authority over decisions. Such
changes have been discussed and instituted in Sweden on a large scale in primary health
care so they were likely to be experienced during the study period (12).

The present study was designed to test three hypotheses:

— Changes in psychosocial work conditions on a group level go along with changes
in biochemical parameters.

~ Subjectively perceived psychosocial work conditions correlate with biochemical pa-
rameters.

— District nurses are particularly sensitive to information about health and more than
others are likely to be influenced by repeated measurements of health parameters. Accor-
dingly, during the repeated observations we also noted changes in health parameters
caused by increased health awareness. For instance, by measuring serum liver enzymes
and reporting pathological levels to the individual district nurses we made some of them
reduce alcohol consumption and dietary intake (15).

Thus, in the present longitudinal study two types of changes in biochemical parameters
may be expected to take place: those induced by stress and those due to health habits.
By analysing the change patterns it is possible to draw conclusions about the relative
contribution of each mechanism.

The aim of the present study was to describe the associations between the psychosocial
work environment and the changes perceived in the environment on the one hand and
biochemical and health parameters on the other.

SUBJECTS AND METHODS

The subjects eligible for the study were female district nurses in the county of Stockholm.
A stratified sample of 64 district nurses aged between 25 and 60 years was selected from
employment lists. One district nurse among the selected refused to participate. The yo-
ungest age category below 30 years of age (29.7+0.9) numbered 11 district nurses. In the
4045 (43.2+1.9) age group there were 32 randomly selected district nurses and in the
55-60 (57.7+1.6) group 20 district nurses were selected. The total mean age of 63 subjects
was 45.4+9.9 years.

The study followed a longitudinal design: each district nurse was asked to participate
four times during a year. This afforded the opportunity of studying changes in selected
parameters.

Measurements were taken for each district nurse and each variable about every third
month during the year. Accordingly, there were three or four measurements depending
on how often the district nurse came to be examined. For the psychosocial questionnaire
occasional observations are missing. All blood tests were performed four times for each
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subject. The participation rate in the psychosocial part of the study was 98 per cent at
the first test and 92 per cent at the fourth test.

On the four measurement occasions during the study year, blood samples were taken
at the district nurse’s outpatients clinic. The sampling took place between 7:00 and 9:00
am. after overnight fasting. All samples were drawn by the principal investigator who
was a registered nurse and deep-frozen within three hours. Immediately after blood
sampling a short physical examination was carried out by the principal investigator. The
subjects had their height and weight recorded with light clothing on. The body mass
index was calculated according to equation: BMI= weight(kg)/height(m)? and overweight
was defined by values exceeding 24 for women (16).

Blood samples were taken for the assessment of calcium, gamma glutamyl transferase,
cholesterol, triglycerides and glycated haemoglobin. Serum cholesterol (reference interval:
<6.7 mmol/L)) was analysed by means of an oxidase method (17) in relation to cardiovas-
cular risk (18). It is known to be influenced by diet (19) and to a small degree also by
long-lasting stress (18-20). Serum gamma glutamyl transferase (GT) (reference interval
for women: 0.13-0.58 ukat/L) (21) concentration tends to be elevated in subjects who
consume excessive amounts of alcohol but also in other conditions that affect liver function
e.g. abuse of certain drugs such as salicylates. Serum triglycerides (reference interval:
<2.3 mmol/L) were measured by means of an enzymatic method (22). They are reported
to be influenced by stress (19, 20, 23) and also by diet (16). Serum calcium (reference
interval: 2.20-2.60 mmol/L) (24) was measured because there is evidence that the para-
thyroid hormone is influenced by psychological factors and that this is reflected in changes
in calcium concentration. Blood glycated haemoglobin (HbA;C) (reference interval: 4.4—
6.2%) (25) increases in subjects with a long-lasting elevation of blood glucose concentration.
The levels are sensitive to stress (26), but this component is primarily used in health care
to monitor the treatment of diabetes. Short-term changes in blood glucose concentration
are likely to have minor effects on HbA;C.

Health habits including the smoking habit were recorded by means of a special health
questionnaire.

For psychosocial variables a self-administered questionnaire was used which comprised
several groups of questions. The measures of psychological job demands, intellectual dis-
cretion and authority over decisions were initially introduced by Karasek (27) on the basis
of factor analysis of the American Quality of Employment Survey in 1977. A Swedish
modification of Karasek’s short questionnaire was administered to the subjects in this
study (28, 29).

According to the initial hypothesis formulated by Karasek the influence on health of
excessive job demands is amplified by the concomitant lack of intellectual discretion and/or
authority over decisions. To test this hypothesis we calculated ratios between psychological
demands and each one of these two »control« dimensions. The ratios were labelled strain
1 (demands divided by intellectual discretion) and strain 2 (demands divided by authority
over decisions). The demand dimension was constructed from five questions concerning
psychological work demands. Each question had four response categories ranging from
1-no, practically never to 4 - yes, often. A total score accordingly ranged from 5 to 20.
Intellectual discretion was constructed in an analogous way, with four questions regarding
possibilities to learn new things and to experience creativity at work, resulting in a total
score ranging from 4 to 16. The dimension authority over decisions, finally, was constructed
from two questions concerning the possibility of one’s influence over how to do something
and what to do. The total score ranged from 2 to 8. Social climate was described by means
of an index labelled »positive factors« (11). The index consisted of six questions (pleasant
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atmosphere, cohesiveness, work mates supportive, understanding offered on a bad day,
agreement with superiors and satisfaction with colleagues and subordinates). Those were
scored from 1 (not true) to 4 (altogether true). The total score ranged from 4 to 24.

The first survey took place in February and March, the second in May and June, the
third from mid-August to mid-October and the fourth from mid-November until the end
of January next year

Statistical methods used were those described by Siege! and Castellan (30) and Lofgren
(31). Conventional comparisons of group means were made for all variables studied. ANO-
VA for repeated means was used to examine whether there were significant changes
between test occasions. A series of ANOVA analyses using age and smoking subgroups
aimed at investigating possible interaction of smoking habits and age with changes in
biochemical parameters. A series of multiple regression analyses were performed using
the physiological variables as depending and the psychosocial ones as explaining variables.
Analyses were always made for the first and fourth tests and for the difference between
the tests.

RESULTS

Table 1 shows the results of one-way analyses of variance. Analysis of the psychosocial
work environment characteristics shows that authority over decisions and positive factors
as well as the ratio between demands and authority over decisions varied greatly between
the tests. Accordingly, at the fourth test the psychosocial work environment deteriorated
— the possibilities to influence decisions were fewer, the psychosocial climate was poorer
and the ratio between demands and authority over decisions turned out to be less favo-
urable.

Table 2 shows the results of one-way analyses of the biomedical and health parameters,
and body mass index. Gamma GT and HbA,C levels significantly decreased during the
study period. Decrease in HbA,C was continuous whereas that of gamma GT was most

Table 1

Means and standard deviations of psychosocial work environment indices

Index between tests Test 1 Test 2 Test 3 Test 4 Df  F-test P
Demand index 11.84+246 12.14+2.13 11.73+232 12.09+2.13 3/165 | 0.35

f)‘:";g‘;‘:}:‘al discreti- 15944144 12072128 1223+155 1236112 3165 074 053

ﬁ‘ﬁ‘x"“ty decision (01,120  663+098 663+105 634+118 3/165 346  0.02

ggj‘t“’e factors in- 190,316 19.86+285 19.86+247 18.95+335 3/165 285  0.04

Demand/Intellect. 97,000  101+0.18 0974022 099+0.19 3165 120 031
discret. index

Demand/Authority  ;o0. 051 1874042 181044 196047 165 301 003

decision. index
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Table 2
Means and standard deviations of biochemical parameters and body mass index

Test 1 Test 2 Test 3 Test 4 Df F-test P
Calcium mmol/L 235+£0.14 231+0.11 235%+0.11 240+0.12 3/180 6.34  0.0004
Hbaj C, percent 579+0.62 5.75+0.63 546+052 5.23+041 3/174 19.72  0.0001
Cholesterol, mmol/L, 571121 5.57*1.24 5.63x143 597123 3/180 2.67 0.0491
Triglycerides,*
10 log(10x) 0.92 0.96 0.95 1.02 3/180 9.64  0.0001
Antilog mean mmol/L 0.84 0.90 0.89 111
Antilog range = ISD  0.60-1.15  0.66-1.24  0.62-1.28  0.72-1.32
Gamma GT*
10 log(10x) 0.52 0.38 0.33 0.38 3/177 9.35  0.0001
Antilog mean ukat/L 0.33 0.24 0.21 0.23

Antilog range = ISD ~ 0.11-055  0.12-047  0.11-042 0.13-0.44
Body mass index** 23.13+2.86 22.83+2.85 2290+2.86 22.80+274 3/183 0.95 0.42

*Logarithms of measured values were used in the statistical analyses.
**Body mass index [(BMI = weight(kg)/height (m)?]

Table 3

Significant multiple regression results of changes in biochemical parameters

Test 1 Test 4 Tests 14
Gamma GT*10 log(10x) ukat/L***
Age P=0.02**
Demand/Authority decisions index P=0.03**
Hba;C/ percent
Age P=0.004 (+) P=0.005 (+)
Years in nursing P=0.001 (+) P=0.02 (+
Cholesterol mmol/L
Years in nursing P=0.04 (+)
Intellectual discretions index P=0.03 (+)
Demand index P=0.03 (+)
Triglycerides*10 log(10x)mmol/L***
Positive climate P=0.04 (+)

** The higher the index value the higher the concentration.
#** Logarithms of measured values were used in the statistical analyses.

Non-stegwise multiple regression with each one of gamma GT*10 log(10x), Hb A1C, cholesterol,
triglycerides*10 lo, GOX) and calcium as dependent variables and age, smoking habits (yes/no), psy-
chological demands, intellectual discretion, authority over decisions, Psychosgcial climate, years in
nursing and years in district nursing as explaining variables. The table displays significantly explaining
factors and the corresponding level of statistical significance indicates a positive relationship — the
higher the index the higher the concentration.
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pronounced from the first to the second test. There were no changes in serum triglycerides
and calcium levels between the first three tests but a sharp increase was observed at the
fourth test. A similar pattern was noticed for serum cholesterol. The body mass index did
not show any major changes between the tests.

Two-way analyses of variance demonstrated strong effects of age on all biochemical
parameters except gamma GT No statistically significant interactions were observed be-
tween the test results and age. Accordingly, the subjects in the three age groups did not
differ with regard to the way in which the biochemical parameters changed over time.
Analysis for smoking/non-smoking allowed to conclude that there were no statistically
significant interactions between smoking habits and test, i.e. smokers varied across tests
in the same way as non-smokers.

Table 3 shows the results of multiple regression analyses i.e. beta coefficients and cor-
responding significance levels for the associations between each one of the variables: age,
number of years in a caring occupation, number of years as district nurse, smoking habits
(yes/no) and the psychosocial work environment variables described above as explaining
factors and each one of the biochemical factors (test 1, test 4 and the difference between
tests 4 and 1) as dependent variables. Only the results that indicated significant associations
with work conditions (P<0.05) are presented.

Body mass index, calcium and HbA;C showed no significant associations with the psy-
chosocial work environment variables. Gamma GT was correlated in the fourth test with
the ratio between demand and authority over decisions — the higher the ratio the higher
the gamma GT level. No such observations were made in the first test.

Cholesterol was correlated with intellectual discretion in the first test — the lower the
intellectual discretion level the higher the cholesterol and with demand in the fourth test
— the higher the demand the higher the cholesterol. Triglycerides were correlated with
positive factors in the first test — the better the psychosocial climate the higher the tri-
glycerides level. No such associations were observed in the fourth test. Neither the diffe-
rence in psychosocial work environment variables between the fourth and the first tests
nor age and number of years in nursing and district nursing could explain any of the
biochemical differences between the first and the fourth tests.

DISCUSSION

This study has shown that the significant changes observed in repeated measurements
of psychosocial work environment parameters during the year of study were associated
with a number of significant changes in the biochemical parameters.

Compared to the results from a previous study (15) the changes in the serum concen-
tration of liver enzymes in the present sample were pronounced compared to those ob-
served in other occupations. In a small sample of female physicians included in the previous
study, however, the effects were similar.

The observed changes in gamma GT and HbA,C, were consistent with increased awa-
reness of health habits. After each test the district nurse received written information
regarding all the blood tests. It is therefore likely that the health awareness effect was
stronger in this health care occupation than in the general Population.

Triglycerides, calcium and cholesterol concentrations were increased in the fourth test.
This could have been caused by deterioration in psychosocial work environment. Thus,
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in the fourth test the district nurses reported that authority over decisions and psychosocial
climate had greatly deteriorated. At the same time the demands were reportedly higher
although this difference was not statistically significant. Thus the changes in lipid levels
and calcium may have been consequences of psychosocial stress.

It was not possible to predict changes in the biochemical parameters from the first to
the fourth test on the basis of changes in psychosocial work environment over the same
period. This failure may indicate that although the relationship between psychosocial and
biochemical changes was valid on a group level the individuals that reported changes in
work problems did not necessarily demonstrate biochemical changes. A feasible explana-
tion in the present study may lie in the anxiety which was prevalent in the district health
care system in the Stockholm region during the study period because of a prospect of
dramatic organizational changes (12). This for instance may have accounted for the de-
crease in authority over decisions in the studied group on the occasion of the fourth test.

Another expected observation was the association between a high cholesterol concen-
tration and a low level of intellectual discretion. This could be interpreted to be the effect
of chronic stress on lipoprotein metabolism (16, 22). Marked elevations of serum cholesterol
have been observed in connection with unemployment in a recently published longitu-
dinal study of the effects of unemployment in Swedish workers (32).

An observation which was unexpected and bore no relationship to current theories
was the association between a good psychosocial climate and a high triglycerides con-
centration.

Two of our hypotheses were supported by the results of the study. Changes in psy-
chosocial work environment went along with changes in certain stress parameters and
we also observed changes that could have been due to increased awareness. This pattern
was distinct from the stress pattern.
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SaZetak

PSIHOLOSKI I SOCIJALNI ASPEKTI RADNE SREDINE I BIOKEMIJSKI PARAMETRI U
MEDICINSKIH SESTARA

Longitudinalno istraZivanje odnosa psiholosko-socijalnih aspekata radne sredine i biokemijskih
parametara provedeno je medu podru¢nim patronaZnim medicinskim sestrama u Sirem gradskom
Eog:lruéju Stockholma. Ispitanice su bile 64 patronazne medicinske sestre starosti izmedu 25 i 60 godina,

oje su Zetiri puta u raznllacima od'tri mjeseca |tij?kom jedne godine popumk? upitnike i dale uzorke
kevi. Prema njihovim ocjenama pri getvrtom ispitivanju pstholo$ko-socijalni aspekti radne sredine
pogorsali su se — druStvena klima i odgovornost pri oJluéivanju bile su znacajno nepovoljnije nego
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li pri prethodnim ispitivanjima. Promlene u radnoj sredini bile su popracene malim ali znacajnim
orastom koncentracije kolesterola, kalcija i triglicerida u serumu. Primijeéeno je i progresivno sman-
jenje glikoliziranog hemoglobina i gama glulamil transferaze do kojeg je vjerojatno doslo zahvaljujudi
Eoveéano' svjesnosti ispitanica o zdravstvenim navikama. Nisu primije¢ene interakcije izmedu ovih
iokemijskih parametera i dobi i navike puSenja — u promjenama registriranima tijekom istraZivanja
nije bilo razlika izmedu starijih i mladih ispitanica kao ni izmedu pusadica i nepusacica.

Nacionalni institut za psihosocijalne {rzktore i zdravlje 1 Odjel za klinicku kemiju,
Karolinska bolnica, Stockholm, Svedska

Kljuéne rijedi: gama glutamil transferaza, glikolizirani hemoglobin, Kalcij, kolesterol, trigliceridi, zdravstveni
parametri.
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