
Eur Arch Psychiatry Clin Neurosci (1995) 245:11-19 �9 Springer-Verlag 1995 

Marianne Cederblad �9 Lisa Dahlin �9 Olle Hagnell 
Kjell Hansson 

intelligence and temperament as protective factors for mental health. 
A cross-sectional and prospective epidemiological study 

Received: 9 May 1994 / Accepted: 10 November 1994 

Abstract  The Sj6bring system of personality dimensions 
measuring intellectual capacity, activity, impulsivity and 
sociability was used to study possible "salutogenic" (i.e. 
causes of health) effects. The study comprised 590 sub- 
jects investigated in 1947, 1957, 1972 and 1988-1989 in 
the Lundby project, an epidemiological study in Sweden. 
Psychiatric diagnoses were made in 1947, 1957 and 1972. 
Mental health was estimated in 1988-1989 using the con- 
cept "love well, work well, play well and expect well". 
The Sj6bring dimensions were clinically assessed in 
1972. Both in the concurrent study in 1972 and in the 
prospective study in 1988-1989 "super capacity" (high 
intellectual function), "super validity" (high activity level) 
and "super solidity" (tow impulsivity) were statistically 
associated with lower frequencies of certain psychiatric 
diagnoses and a higher frequency of positive mental health. 
These variables are proposed to increase coping capacity, 
and therefore increase stress resilience. 
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Introduction 

This paper presents one part of an extensive, prospective, 
longitudinal and cross-sectional population study on men- 
tal health in early and late adult life investigating different 
possible "salutogenic" (i.e. causes of health) factors (An- 
tonovsky 1987). In research reports on stress resilience in 
children who have grown up under adverse conditions, 
the various factors proposed as promoting resilience can 
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be divided into two categories, individual dispositions and 
environmental factors. This paper deals with individual fac- 
tors. Young subjects who were resilient have been described 
by different authors as co-operative and socially open, 
with a kind and calm behaviour (Rutter 1979; Garmezy 
and Rutter 1983; Garmezy 1981). Werner (1989), study- 
ing children in Kauai, described those who were resilient 
in high-risk environments as good-natured with an affec- 
tionate disposition, responsive to people and positive in 
social orientation. Several authors have considered intelli- 
gence as a protective factor (Garmezy 198t; Offord 1974; 
White 1985; Anthony 1974). Good impulse control has 
also been mentioned (Garmezy 1981; Wemer 1989). Wer- 
net also noted that a high activity level was a protective 
factor. 

These behaviours, apart from intelligence, could be la- 
belled temperamental dispositions. When reviewing the 
works of different researchers on temperament, the previ- 
ously mentioned resilience factors reappear in the descrip- 
tion of various temperament dimensions (Table 1). Most 
research on temperament has been focused on disposi- 
tions increasing the risk of behaviour problems. The sys- 
tematic studies that have been made on temperament vari- 
ables as protective factors (Rutter 1979; Wemer 1989; 
Wertlieb et al. 1987) have used the "easy child" concept 
according to Thomas and Chess (Thomas et al. 1968; 
Thomas and Chess 1977). This concept is characterized 
by a moderately low activity level, a high level of adapt- 
ability and low reactivity to emotional arousal. Buss and 
Plomin (1984) developed a different system of measuring 
temperament, which they consider to be highly geneti- 
cally based. They described an "easy child" as a child 
with a moderately high activity level, low emotionality 
(i.e. low arousal to emotional stimuli) and high sociability. 
Both these groups of researchers have studied mainly 
children and adolescents. Cloninger (Cloniger et al. 1988, 
1991) has developed a model of temperament integrating 
concepts of the neuroanatomical and neurophysiological 
underpinnings of behavioural tendencies, styles of learn- 
ing and adaptation. His concepts consist of harm avoid- 
ance, reward dependency and novelty seeking. Recently, 
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Table 1 Comparisons of "salutogenic" factors from studies on stress resilience and characteristics of the "easy child" or "optimal char- 
acter development" from different models of temperament as well as certain concepts of the Sj6bring model of temperaments 

"Salutogenic" factors 

Thomas and Chess (1977) 

Buss and Plomin (1984) 

Cloninger et al. (1988, 
1991-1993) 

Socially open, coop- 
erative, affectionate 
High level of adaptation 
(in social interaction) 
High sociability 

High reward dependency 

Sj6bring (1973) Sub-stability 

Persistence, good impulse- High activity level, Intelligence 
control, kind behaviour high energy level 
Low reaction to emotional Moderately 
arousal; low distractability low activity level 
Low emotionality Moderately high 
(low arousal to activity level (energy) 
emotional stimuli) 
Moderately low harm High exploratory 
avoidance, low impul- activity 
sivity, high persistence 
Super-validity, super-solidity Super-validity Super-capacity 

Cloninger (Cloninger et al. 1992, 1993) has added a fourth 
factor: persistence. Cloninger has suggested that "optimal 
character development" is facilitated by a combination of 
temperaments characterized by moderately low harm 
avoidance, high reward dependency and persistence, and, 
as far as the dimension of novelty-seeking was concerned, 
high exploratory activity but low impulsivity. 

In the present study the subjects were rated according 
to the Sj6bring system of personality dimensions (Sj6- 
bring 1973; Essen-M611er 1980; Nyman 1956) during in- 
vestigations in 1957 and 1972. This system, which also 
measures temperament, was widely used in Sweden at that 
time. It has many similarities to Cloninger 's model, al- 
though the latter is more elaborate. The Sj6bring model 
consists of  four dimensions measuring degrees of  the de- 
scribed phenomena from low to high. The first dimension, 
capacity, describes a level of general intelligence, where 
"sub-capacity" means low intellectual capacity and "su- 
per-capacity" means high intellectual capacity. The sec- 
ond dimension, validity, describes the level of energy where 
the "sub-valid" person (i.e. low energy level) is character- 
ized as cautious, careful, often tense, uncertain and hesi- 
tant. The "super-valid" person (i.e. high energy level), is 
active, self-assured, energetic, effective, enterprising, full 
of initiative, persevering and tenacious. The third dimen- 
sion, solidity, measures degrees of flexibility. A "sub- 
solid" person (i.e. extreme level of flexibility), is charac- 
terized as lively and agile, impulsive, superficial, needing 
novelty and avoiding monotony. The "super-solid" person 
(i.e. low level of  flexibility) is characterized as being reli- 
able, balanced, consistent and persistent with good im- 
pulse control. The fourth dimension, stability, describes 
the emotional and social disposition of the individual. The 
"sub-stable" person is described as being warm as well as 
sensitive to interpersonal relations, with an interest and 
capacity for social interaction, and with a good capacity 
for empathy and sympathy. The "super-stable" person, on 
the other hand, is more interested in abstract and theoreti- 
cal subjects than in human relations, with a lower level of  
empathy and a more cool and detached interaction style. 
These dimensions were approximately normally distrib- 
uted (Essen-M611er et al. 1956). 

Sub-varieties were assumed to be vulnerable to psychi- 
atric maladaptation and stress reactions. Only the "super- 
valid" individual was proposed to be particularly stress- 

resilient. Previous studies testing the hypothesis of sub- 
varietis being more prone to psychiatric maladaptation 
gave some confirmation of the theory. The "sub-solid" 
and "sub-valid" individuals seemed to have a slightly 
heightened risk for various psychiatric syndromes (Essen- 
M611er et al. 1956; Hagnell 1966; Essen-MOller and Hag- 
nell 1975; Essen-M/511er 1986). The possibility that some 
of these temperamental variations could be protective fac- 
tors was only recently investigated (Hagnell et al. 1986, 
1992). 

In this study we propose that some of the extreme po- 
sitions of  the temperament variables function as protec- 
tive factors, rather than those in the middle range: "Those 
in the middle range are most likely to be influenced by the 
environment while the extremes will be most likely to 
seek a different environment or set out to change the so- 
cial environment." (Buss and Plomin 1984, page 88). 

The aim of this sub-study on personal dispositions was 
to test hypotheses about certain temperamental disposi- 
tions and intelligence, measured by the SjObring system, 
as "salutogenic" factors in individuals who had grown up 
in high- and low-risk environments determined by the 
number of  child psychiatric risk factors during childhood. 
Our hypotheses were that "super-capacity" (high intelli- 
gence), "super-validity" (high activity and energy level), 
"super-solidity" (good impulse control and persistence) 
and "sub-stability" (high sociability) are salutogenic fac- 
tors for individuals who have grown up as children both in 
high- and low-risk environments for psychiatric malfunc- 
tioning. 

Materials and methods 

The population used in the present study (590 persons; 292 men 
and 298 women) were born between July 1, 1932 and June 30, 
1947, i.e. were between 0 and 15 years of age at the time the orig- 
inal data were obtained (Hagnell 1966; Hagnell et al. 1990; Table 
2). They were the children in the Lundby project, a longitudinal, 
psychiatric epidemiological study, which originated in 1947. The 
first Lundby study included all of the 2550 inhabitants of a geo- 
graphically defined area incorporating two adjoining parishes in 
southern Sweden on July 1, 1947 (Essen-MOller et al. 1956). In 
1957 and 1972 all of these individuals were examined again, re- 
gardless of domicile. On all three occasions, experienced psychia- 
trists made home visits and collected the basic information through 
personal examinations consisting of a semi-structured interview 
together with a careful description of the probands' behaviour, per- 



Table  2 Time-line 

1947 

1957 

1972 

1988-1989 

Start of the Lundby study with 2550 subjects (590 
children, 0 -15  years of age). Children were not 
psychiatrically assessed or rated according to the 
Sj6bring system. 
"Children" above 15 years of age were psychiatrically 
assessed and rated according to the Sj6bring system 
All who were children in 1947 were psychiatrically 
assessed and rated according to the Sj6bring system 
Follow-up of the subjects (0-15 years of age in 1947) 
who had three or more childhood risk factors (210 
subjects) 

sonality traits and social environment.  All three examinations were 
carried out in the same way and under comparable circumstances, 
and the drop-out rate was kept at a minimum (1-2%). Although the 
interviews were wide-ranging, a core of information was consis- 
tently obtained, making the interview protocols a rich source of 
data on personality, physical illness, mental health and problems of 
living. The investigators diagnosed the individual 's  mental state 
using information from the personal examination and from supple- 
mentary sources such as key informants and various registers, e.g. 
hospital, social insurance and temperence board records and crim- 
inal registers. Because on each occasion the examiner was inter- 
ested in describing Sj6bring 's  normal mental variants as well as 
the pathological variants and other mental traits, every proband, 
healthy or sick, was of equal interest. Every individual was thus 
assessed according to the Sj6bring system of personality dimen- 
sions using the traditional Sj6bring method in which the Lundby 
investigators had been thoroughly trained for many years. 

Only in the 1972 field study were all of the 590 probands of the 
present study considered old enough (over 15 years of age) for an 
assessment of personality traits and the Sj6bring variants. Each of 
the four dimensions was rated on a seven-point scale with verbal de- 
scriptions of the extreme manifestations. No undue weight was to be 
laid on a single word, the descriptions serving only as leads for a 
"Gestalt" view of the particular variable. A rating was arrived at by 
the subject 's report complemented by behavioural observations dur- 
ing the interviews. The stability (product-moment correlation) of 
Sj/Sbring's temperament scales from 1957 to 1972 were for capacity 
r = 0.64, validity r = 0.35, solidity r = 0.29 and stability r = 0.42. 

In 1988, the 1947 and 1957 records of these persons were re- 
viewed in a study designed to identify childhood psychiatric risk 
factors. A review of the literature led to the specification of 40 
variables, about which data were available in  our records on child- 
hood (Dahlin and Cederblad 1986). These were, among others, 
psychiatric illness in the father or mother, including criminality 
and alcoholism, somatic illness or a low intelligence quotient (IQ) 
in either of the parents, separation due to the death of one of the 
parents or divorce or separation from home for other reasons, poor 
socio-economic conditions, five or more children, and family 
problems such as parental discord, abuse, promiscuity or a poor in- 
tra-familial relationship. A cut-off point of three or more child- 
hood psychiatric risk factors was set. Although this was somewhat 
arbitrary, and the data indicated that there was a significant associ- 
ation between childhood risk factors and mental disturbance in 
adulthood when a cut-off point of two or more risk factors was 
used (Cederblad et al. 1988), we chose to take a more conservative 
position. Although one could argue that these disparate risk factors 
cannot be treated as if they were equal, Rutter (1979) showed that 
a simple addition of such factors explained an increased rate of 
childhood behaviour problems. In his studies two and three factors 
increased the risk four times, whereas four or more risk factors in- 
creased the rate of psychiatric disturbance during childhood ten 
times (Rutter et al. 1975a, b). Of the 590 children in the 1947 
study, the records showed that 210 (35%) had been subject to three 
or more risk factors during childhood. These children constituted 
the total initial population of the present prospective study. In 
1988-1989, attempts were made to reach these 210 persons; 15 
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had died, 10 were too severely ill or handicapped to be inter- 
viewed and 4 had emigrated, leaving 181 potential respondents. 
Successful interviews were completed with 140 of  them (77%). 
Of the others, 18 did not respond to letters and could not be 
reached by telephone, and 23 refused to participate. Reliable data 
could be obtained on the psychiatric morbidity, alcohol abuse and 
criminal convictions from various records on 29 of the drop-outs. 
The mental health could therefore be rated for 177 subjects (84% 
of the total risk group). There was also a small internal drop-out 
on separate variables, due to missing data, which is shown in the 
tables. 

In 1972 the DSM-III  system had not been developed. In order 
to circumvent the diagnostic problems as much as possible, and to 
be able to compare this study with others, exhaustive care was 
taken in describing the cases (Hagnell 1966; Hagnell et al. 1990). 
We tried to make the descriptions so carefully that it would be pos- 
sible to re-evaluate the cases decades later (which has been possi- 
ble). The aggregated similar cases were given a "head-word diag- 
nosis". These were used as syndrome diagnoses. For psychiatric 
impairment, we have adapted the system used in the Stirling 
County Study (Leighton et al. 1963, 1971). In this study the 26 di- 
agnoses given after the psychiatric examination in 1972 were bro- 
ken down into six broader categories: psychoses, psychopathy, 
neuroses, depression, psychosomatic disorders and alcoholism. 

Whereas the previous phases of the Lundby study were epi- 
demiological prevalence and incidence studies of mental illness, 
the study in 1988-1989 was intended to assess "salutogenic" factors 
in those subjects who were children in 1947, and who could be con- 
sidered at risk for mental illness. We believed that it would be more 
profitable to study protective and stress-resiliency factors in a risk 
sub-group, rather than in the whole population of the study. This re- 
quired an entirely new approach using different ways of measuring 
positive mental health. This was assessed by a new group of re- 
searchers who were unaware of the results of the 1972 study. 

A total of 146 subjects filled in the Symptom Check List 
(SCL-90; Derogatis et al. 1977), a widely used measure that con- 
tains a series of 90 items referring to expressions of psychosomatic 
and emotional  distress. A low score on this questionnaire was 
considered to be an indication of "good mental health". Cron- 
bach's  alpha was 0.79. The product-moment correlation coefficients 
with Luborsky 's  Health-Sickness Rating Scale (HSRS) was 0.52. 

A total of 148 subjects also filled in a Quality of Life (QOL) 
scale (Kajandi et al. 1983), which measured satisfaction in differ- 
ent areas of life: material conditions (e.g. work, housing), interper- 
sonal relations (e.g. spouse and children, friends and parents) and 
inner feelings (e.g. energy, self-image, mood). Cronbach 's  alpha 
was 0.89. The product-moment correlation coefficient with HSRS 
was 0.50, and with SCL-90 it was 0.64. 

Based on the in-depth interview, two raters made a consensus 
assessment of the level of mental and somatic health using a defi- 
nition by Werner and Smith (1982), who defined health as 
"worked well, played well, loved well and expected well". The 
score was made without  any knowledge of  how the respondent  
had answered on the self-reporting questionnaires (Dahlin et al. 
1990). A five-point "rated health" global scale was constructed. A 
person rated to have "excellent health" should have reported only 
trifling psychiatric, psychosomatic or somatic disease symptoms. 
The person should have also been holding a permanent job judged 
appropriate to his/her intellectual capacity and training. He/she 
should have been living in a satisfying marriage. If he/she had chil- 
dren, they should have been developing well. He/she should also 
have had some hobby or spare-time activity that he/she considered 
satisfying and stimulating, and he/she should have had an opti- 
mistic outlook on his/her future life. To be rated as "good health", 
a subject might have one negative deviation from the requirements 
for "excellent health". Our concept "rated health" was validated by 
calculating the product-moment correlation coefficients with the 
other health measurements. The correlation with HSRS was 0.68, 
with SCL-90, 0.55, and with QOL, 0.35, which we considered ac- 
ceptable. The concepts covered partly the same and partly different 
aspects of health and mental health, and a moderately high corre- 
lation was therefore expected. One of us (KH) rated 10% of the in- 
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terviews independently. The inter-rater reliability was 0.82 (prod- 
uct-moment correlation). 

All material collected at the time of the interview was also 
evaluated by another blind rater according to the HSRS (Luborsky 
1975; Armelius et al. 1985; Armelius 1985). This scale measures 
mental health and social competence, but not somatic health. Of 
the interviews, 10% were rated independently by the Swedish re- 
searcher who introduced HSRS in Sweden. The inter-rater reliabil- 
ity was 0.88 (product-moment correlation). 

Statistical methods 

The Sj6bring dimensions have been divided by a cutting point as 
close as possible to one standard deviation above the mean for the 
dimension capacity, validity and solidity, and one standard devia- 
tion below the mean for stability (according to the hypotheses of 
"salutogenic" influence). For the different concepts of health (i.e. 
rated health, HSRS, SCL-90 and QOL) we used a cutting point as 
close as possible to "30% best health" depending on the distribu- 
tion. Univariate statistical analyses were made using the )~2-test. 
Where the expected frequencies were small, Fisher's exact test 
was used. Multivariate analyses were made using logistical-regres- 
sion analysis (Wilkinson et al. 1992). 

Results 

The cumulative frequencies of psychiatric diagnoses in 
the population from 1947 to 1972 showed that 31% had 
psychosomatic disorders. The most frequent other disor- 
ders were depression and neurosis (24% each) and alco- 
holism (10%). In the high-risk group compared with the 
low-risk group, the frequencies of alcoholism, psychopa- 
thy and psychosis were higher among men, whereas psy- 
chosomatic disorders and neurosis were more frequent 
among women. The diagnoses in 1947-1972 showed sta- 
tistical associations with different childhood risk factors. 
Psychoses were diagnosed in subjects whose parents had 
been somatically ill. Subjects with the diagnosis of  psy- 
chopathy were found to have experienced socio-economic 
disadvantage, separation from parents and psychiatric dis- 
turbances or alcoholism in the parents. The neurotic sub- 
jects, and those diagnosed as depressed, had experienced 
socio-economic hardships as children. Alcoholics had ex- 
perienced alcoholism in parents and separation, but they 
had also suffered socio-economic hardships (Cederblad et 
al. 1988). The Sj6bring variables in the total group in 1972 
were approximately normally distributed. The raters sel- 
dom used the extreme values on the seven-point scale. 

The distribution of the different health variables in the 
high-risk group in  1988-1989 showed that 58% had "av- 
erage" health or better according to "rated health" whereas 
66% had 80 or more on the HSRS scale, which corre- 
sponds to being free from symptoms, well functioning in 
all aspects and interested and engaged in a number of dif- 
ferent activities. The SCL-90 had a mean of 25, which is 
substantially lower than the reported mean for several pa- 
tient samples (Derogatis et al. 1973). No comparisons of 
the QOL index with data from other studies are available. 
However, the mean of 54, when 65 would show total, uni- 
versal satisfaction, pointed to a contented population. 
(Cederblad et al. 1994). 

Psychiatric diagnoses, intelligence 
and various temperaments in 1972 

In Table 3 each potentially "salutogenic" factor and the 
frequencies of different psychiatric diagnoses are pre- 
sented. The figures for the total group, the high-risk group 
(three or more childhood psychiatric risk factors) and the 
low-risk group are shown. All differences reported in the 
table were statistically significant. In the table we show, 
for example, that when "super-capacity" (i.e. high intelli- 
gence) was "present", 2 subjects (1%) in the total group 
were diagnosed as psychotic, and when "super-capacity" 
was "not present", 20 subjects (6%) had been given the 
diagnosis. The difference between those frequencies was 
statistically significant at P < 0.001. The same difference 
was found in the low-risk group. In the same way the fre- 
quency of  psychopathy was lower in subjects rated "su- 
per-capable". The "super-valid" individuals (high activity 
level) in the total group and the low-risk grout0 had a 
lower frequency of depression than the rest of the sub- 
jects. The "super-solid" individuals (i.e. low impulsivity, 
good self-control) in the whole group as well as in the 
low-risk group had a lower frequency of neuroses than the 
rest. Those who were "sub-stable" (i.e. high level of so- 
ciability) in the high-risk group had less alcohol problems. 
Individuals who were rated both "super-capable" and "su- 
per-valid" showed a lower frequency of depression in the 
low-risk group. 

Individuals rated as "super-capable" and "super-solid" 
in the low-risk group were never diagnosed as alcoholics. 
Subjects rated "super-valid" and "super-solid" in the whole 
group and in the low-risk group had lower rates of de- 
pression. All groups showed lower rates of neuroses than 
those without these temperaments. Other combinations of 
temperaments, such as "sub-stability" with "super-capac- 
ity", "super-validity" or "super-solidity", did not show any 
statistical associations with the psychiatric diagnoses. Only 
two variables could be combined in each analysis, be- 
cause there were too few subjects who had been rated as 
having three or four extreme temperaments. 

The magnitude of the differences in the groups having 
a certain protective variable compared with the rest of the 
investigation group was considerable. The frequency of 
psychopathy, for example, was one-third in the group 
rated "super-capable". The same was true for those rated 
as both "super-valid" and "super-solid". The rate of neu- 
rosis was half in groups characterized by "super-solidity" 
alone and when this trait was combined with "super-va- 
lidity". The rate of alcoholism was one-third in subjects 
rated "sub-stable" in the risk group. "Super-validity" alone 
and combined with "super-capacity" or "super-solidity" 
almost halved the rate of depression. The "salutogenic" 
effect of temperament was thus most pronounced in the 
low-risk group. The same tendencies were found in the 
high-risk group, but did not reach statistically significant 
levels. 

Besides the univariate statistical analyses, we have per- 
formed multivariate analyses using multiple logistical re- 
gression in the total group. We made one analysis for each 



Table 3 Concurrent associa- 
tions with different psychiatric 
diagnoses in 1972 in groups 
with and without respective 
"salutogenic" temperament 
factors in the total group, the 
high (three or more childhood 
psychiatric risk factors) and the 
low-risk group, na number with 
diagnosis; nw number without 
diagnosis 

*P < 0.05 
**P < 0.01 
***P < 0.001 
NOTE: % = Percent with diag- 
nosis when a "salutogenic" 
factor is present or not present 
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"Salutogenic" factor Total group High-risk group 

n d nw nd nw 

Low-risk group 

nd llw 

Super-capacity Psychosis: 
Present 2 228 1% 
Not present 20 307 6%*** 

Psychopathy: 
Present 8 222 3% 
Not present 36 292 11%*** 

Super-validity Depression: 
Present 12 68 15% 
Not present 123 354 26%* 

Present 
Not present 

Super-solidity Neurosis: 
Present 21 124 15 % 
Not present 109 300 27%** 

Sub-stability Alcoholism: 
Present 2 41 5% 
Not present 27 128 17%* 

Super-capacity + 
Super-validity: 

Present 
Not present 

Super-capacity + 
Super-solidity: 

Present 
Not present 

Super-validity + Depression: 
Super-solidity: 

Present 15 80 15% 
Not present 121 341 26%* 

Present 
Not present 

Neurosis: Neurosis: 
Present 9 85 10% 3 85 1 l% 
Not present 121 339 26%*** 49 118 29%* 

Psychosis: 
1 176 1% 

10 172 6%** 
Psychopathy: 

5 172 3% 
14 169 8%* 

Depression: 
6 43 12% 

79 231 25%* 
Psychosomatic: 

9 40 18% 
99 211 32%* 

Neurosis: 
13 89 13% 
65 192 25%** 

Depression: 

7 46 13% 
78 229 25%* 

Alcoholism: 

0 84 0% 
19 256 7%* 

Depression: 

9 57 14% 
76 217 26%* 
Psychopathy: 

0 66 0% 
19 274 6%* 
Neurosis: 

6 60 9% 
72 221 25%** 

diagnosis. In the regression equation depression was asso- 
ciated significantly (P < 0.02) mainly with validity (P < 
0.01). Psychosis  was associated (P < 0.05) with capacity 
(P < 0.01) and solidity (P < 0.02). Alcohol ism was asso- 
ciated significantly (P < 0.05) in the regression equation 
with capacity (P < 0.02). Neurosis was highly associated 
(P < 0.001) with validity (P < 0.001), solidity (P < 0.001) 
and capacity (P < 0.001). Psychopathy  was associated sig- 
nificantly (P < 0.001) with capacity (P < 0.001) and so- 
lidity (P < 0.05). Psychosomatics  (P < 0.01) were associ- 
ated in the equation with capacity and validity (both P < 
0.02). This means that even in the multidimensional 
analysis we found significant associations between intelli- 
gence, the temperament  variables and the different diag- 
noses (Table 4). 

Prospective analysis of  mental health, 
intelligence and various temperaments 

Only the high-risk group was assessed in a way that al- 
lowed a prospective analysis. Because the study in 
1988-1989 was focused on health, the outcome variables 
were different aspects o f  health, rather than psychiatric di- 
agnoses. Table 5 shows that the group of  individuals rated 
as "super-capable" in 1972 had a higher frequency of  good 
mental health in 1988-1989 according to "rated health", 
HSRS and QOL. In the group rated as "super-valid" a 
higher frequency of  good mental health was registered ac- 
cording to "rated health", HSRS and SCL-90 (i.e. low fre- 
quency of  self-rated psychiatric symptoms).  The group 
rated as both "super-capable" and "super-valid" had a 



16 

Table 4 Results from logistical-regression analysis with intelli- 
gence and temperament as independent variables and psychiatric 
diagnoses as dependent variables 

Dependent Logistical P Independent variables in model 
variables likelihood 

ratio (Z 2) Variable t-statistic P 

Depres- 11.03 < 0.02 Capacity 1.57 - 
sion Validity 3.21 < 0.01 

Solidity 1.08 - 

Psy- 9.31 < 0.05 Capacity 2.65 < 0.01 
chosis Validity 0.23 - 

Solidity 2.46 < 0.02 

Alco- 8.58 < 0.05 Capacity 2.32 < 0.02 
holism Validity 1.79 - 

Solidity 1.27 - 

Neurosis 76.60 < 0.001 Capacity 4.73 < 0.001 
Validity 6.34 < 0.001 
Solidity 5.84 < 0.001 

Psycho- 24.41 < 0.001 Capacity 3.95 < 0.001 
pathy Validity 0.66 - 

Solidity 2.30 < 0.05 

Psychoso- 13.19 < 0.01 Capacity 2.39 < 0.02 
matics Validity 2.50 < 0.02 

Solidity 1.08 - 

h igher  f requency  o f  good  menta l  heal th  according  to 
"ra ted  heal th" ,  HSRS and QOL. The group o f  indiv iduals  
ra ted as both "super -va l id"  and "super - so l id"  had  a h igher  
f requency  of  good  menta l  heal th  accord ing  to "ra ted  

heal th"  and SCL-90.  The  percentage  of  heal thy individu-  
als was near ly  doubled  when  the "sa lu togenic"  factor  was 
present.  

The presence  of  "sub-s tab i l i ty"  did  not  show any sta- 
t is t ical  associa t ion  with the f requency of  menta l  health. 
W h e n  separate  analyses  were  made  for men  and women,  
no consis tent  di f ferences  were  found. Because  of  our hy-  
pothes is  that certain aspects  of  in te l l igence  and the tem- 
pe rament  var iables  would  be  "sa lu togenic" ,  we used cate- 
gor ical  data  for  our log is t ica l - regress ion  analysis  of  their  
associa t ion  to different  heal th  measures .  

Fo r  all  heal th  concepts  we found l inear  associa t ions  
(Table 6). Fo r  ra ted health,  HSRS and Q O L  "super -capac-  
i ty"  contr ibuted  to the l inear  model .  Fo r  SCL-90  and ra ted 
heal th  "super -va l id i ty"  contr ibuted to the associat ion.  The 
ma in  contr ibutor  to the var iance  for all heal th  concepts  
was "super -capac i ty" .  In  this analysis  we did not  f ind any 
associa t ion  with "sol id i ty" .  In  the prev ious ly  ment ioned  
analysis  we exc luded  stability, because  it was not  assoc i -  
ated in the expec ted  direction.  

Conclus ions  

Our  hypotheses  were  thus par t ly  conf i rmed.  In te l l igence  
and the t emperamenta l  traits p roposed  to be "saluto-  
genic",  i.e. fur thering a heal thy menta l  condi t ion,  were  
s tat is t ical ly associa ted  with lower  f requencies  o f  some 
psychia t r ic  d iagnoses .  Different  traits seemed  to interact  
with different diagnoses.  The statistical associat ion between 
the presence of  a trait  and a low f requency of  a certain di- 
agnosis ,  was mos t  str iking in the low-r i sk  group in the 

Table S The prospective associations of temperament factors and 
mental health according to different measurements in 1988-1989 
in the high-risk group. The individuals were grouped according to 

good/poor mental health, and present/not present "salutogenic" 
temperament factors. HSRS Health-Sickness Rating Scale; SCL- 
90 Symptom Check List; QOL Quality of Life scale 

"Salutogenic" Rated health HSRS 
factor 

High Low High Low 

SCL-90 QOL 

Low High High Low 

Super-capacity 
Present 22 28 44% 28 20 58% 
Not present 28 87 24%** 34 78 41%** 

Super-validity 
Present 14 11 56% 14 11 56% 12 8 60% 
Not present 36 104 26%** 48 87 36%* 31 88 26%** 

Super-capacity + 
super-validity 

Present 10 10 50% 13 7 65% 
Not present 40 105 28%* 49 91 35%* 

Super-validity + 
super solidity 

Present 11 10 52% 10 8 56% 
Not present 39 109 27%* 33 88 27%* 

26 21 55% 
32 61 34%* 

11 6 65% 
47 76 38%* 

*P < 0.05 
**P < 0.01 
NOTE: % = Percent with good health when "salutogenic" factor is present or not present 



Table 6 Results from logistical-regression analysis with intelli- 
gence and temperament variables as independent variables, and 
health variables as dependent variables 

Dependent Logistical P 
variables likelihood 

ratio (~2) 

Independent variables in model 

Variable t-statistic P 

Rated 12.68 < 0.01 Capacity 2.04 < 0.05 
health Validity 2.46 < 0.02 

Solidity 0.27 - 

HSRS 13.28 < 0.01 Capacity 3.09 < 0.01 
Validity 1.20 - 
Solidity 0.25 - 

SCL-90 9.47 < 0.05 Capacity 0.94 - 
Validity 2.99 < 0.01 
Solidity 0.04 - 

QOL 8.08 < 0.05 Capacity 2.10 < 0.05 
Validity 1.25 - 
Solidity 0.85 - 

concurrent study. In the prospective study, however, cer- 
tain traits were statistically associated with positive men- 
tal health, although this was measured only in the high- 
risk group. All of this together confirmed our hypotheses 
that "super-capacity", "super-validity" and "super-solid- 
ity" were "salutogenic" factors both in high- and low-risk 
groups. "Sub-stability" seemed to be a "salutogenic" fac- 
tor regarding alcoholism in the high-risk group in the con- 
current study, but was not associated with any of the 
health variables in the prospective study. 

Discussion 

In this study we were confined to using the Sj6bring sys- 
tem of personality dimensions, because it had been used 
in the previous investigations in 1957 and 1972. Its weak- 
nesses were the rather global descriptions of the variables 
and a clinical assessment method that required extensive 
training. Although this system is somewhat outdated, Table 
1 shows that its basic concepts largely correspond to some 
of the modem systems of temperament used in more re- 
cent research studies. Because of this, we considered that 
an analysis of the data collected in 1972 was worth in- 
cluding as part of  our investigations on "salutogenic" fac- 
tors in the 1988-1989 study on mental health. 

Because the raters of the temperament variables and 
intelligence in 1972 also made the psychiatric diagnoses, 
the results of the concurrent study may be subject to a cer- 
tain bias. The 1972 phase of the Lundby study was, how- 
ever, focused on psychiatric epidemiology and not on 
mental health and "salutogenesis", which probably dimin- 
ished this bias. In the prospective study there was no such 
bias, because the researchers had no knowledge of the 
psychiatric diagnoses or the Sj6bring assessments. 

The mental health was unexpectedly good in the high- 
risk group in 1988-1989. The difference between those 
who had grown up as children under adverse conditions 
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and the rest of  the population was small. Evidently, there 
have been compensatory factors in the environment or in 
the personal dispositions during childhood or later in life. 
This has been explored by us in previous papers (Dahlin 
et al. 1990; Cederblad et al. 1994). The focus of  this study 
was both to investigate the statistical association between 
temperament and intelligence and the presence or absence 
of different psychiatric morbidity in 1972, and to study 
the co-variation of temperament and intelligence and pos- 
itive mental health in 1988-1989. The "salutogenic" char- 
acter of our independent variables was clearly demon- 
strated in both analyses. In 1972 our subjects were 25-40 
years old, and in 1988-1989 they were 42-57 years old. 
Thus, the "protective effects" of "super-validity" (i.e. high 
activity level), "super-solidity" (i.e. low impulsivity) and 
high intelligence could be demonstrated both in early and 
later adult life. 

Luthar (1993) suggested that the protective effect of a 
"salutogenic" variable should be differentiated depending 
on how it affects the behaviour of  an individual, taking the 
level of  risk/stress into consideration. A particular at- 
tribute that helped maintain stability of performance, 
mental health, etc. across risk levels could be labelled 
"protective-stabilizing". A particular attribute that helped 
individuals to "engage" with stress/risk and thus augmented 
their performance/mental health in high-risk situations 
could be labelled "protective-enhancing". An attribute that 
was generally an advantage, but more so when stress/risk 
levels were low, could be labelled "protective-reactive". 
Our findings in the concurrent study showed that intelli- 
gence seemed to be "protective-stabilizing". The tempera- 
ment variables seemed to be "protective-reactive", be- 
cause their interaction with the frequencies of different 
psychiatric diagnostic groups was most pronounced in the 
low-risk group. That intelligence is a powerful "saluto- 
genic" factor was also shown in the studies of  Vaillant and 
Vaillant (1990), and by Wemer (1985), who both pointed 
out that this was particularly true in under-privileged 
groups where it increased chances for upward social mo- 
bility. 

Rutter (1979) found that the "Easy child"temperamen- 
tal characteristics defined by Thomas and Chess (1977) 
seemed to protect a child from negative interchange with 
its parents, and thereby prevent it from developing behav- 
iour disorders. Wertlieb et al. (1987), in another child 
study, also found an association between certain tempera- 
mental characteristics and the frequency of behaviour 
symptoms using the same temperamental model. Wemer 
(1985), in her study of risk children from 0 to 32 years of  
age, pointed out that although different stress factors 
seemed to be important during different periods of the 
subjects' development, at each stage of their life cycle, 
those who could elicit predominantely positive responses 
from their environment were more stress-resistant. Thus, 
in childhood, in adolescence and even in young adulthood, 
certain temperaments seemed to shape the family and so- 
cial environment and modify social interaction in a way 
that could be "salutogenic". In our study on older adults, 
"sub-stability", which measures sociability, did not seem 
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to be a very  strong "sa lu togen ic"  variable,  This is in ac- 
cordance  with Vail lant  and Vail lant  (1990) who,  in their  
s tudy of  male  psycho log ica l  hea l th  f rom 18 to 65 years  o f  
age,  d id  not  f ind that sociabi l i ty  was associa ted  with good  
menta l  heal th  in later  life. "Super -va l id i ty"  (i.e. h igh ac- 
t ivi ty level)  seemed  to be a "sa lu togenic"  factor  in our 
p rospec t ive  study. Vail lant  and Vail lant  (1990), on the 
other  hand,  found  in their  s tudy that  "vi ta l  affect" corre-  
lated with good adjustment in col lege and young adulthood, 
but  was not  associa ted  with  later- l i fe  outcome.  Werner  
and Smith  (1992), whose  subjects  were  only  32 years  old  
in their  last  study, found that h igh  act ivi ty  level  measured  
with  the E A S  scale (Emotional i ty ,  Act ivi ty ,  Sociabi l i ty ;  
Buss  and P lomin  1984) was assoc ia ted  with a good  psy-  
cho log ica l  and social  adjustment .  

Why  should "super-capaci ty" ,  "super-val idi ty",  "super- 
sol idi ty" ,  and to some extent  "sub-s tabi l i ty" ,  be "saluto-  
genic"  factors? P robab ly  because  they increase  the coping  
capaci ty  of  an individual .  To be in te l l igent  and to have a 
h igh  act ivi ty  level  and a low impuls iv i ty  enables  an indi-  
v idual  to appraise  p rob lems  more  accura te ly  and to apply  
an act ive coping  style. I f  a person is h igh on soc iabi l i ty  
(sub-stabi l i ty) ,  he/she can also "ge t  a lit t le he lp  f rom his 
friends". Holahan and Moos  (1990) proposed that the con- 
cept  stress res is tance is essent ia l ly  a coping  model ,  where  
adapt ive  persona l i ty  character is t ics  funct ion as coping  re- 
sources.  In adul t  l ife the "sa lu togenic"  impor tance  of  dif- 
ferent  t emperamen t  traits thus seems to be different  than 
in chi ldhood.  Inte l lectual  capacity,  on the other hand, 
seems to be equal ly  impor tan t  in studies on stress re- 
s i l ience in chi ldren and in our s tudy on adults.  

Acknowledgement This study was supported by grant nos. 07959 
and 3474 from the Swedish Medical Research Council, and the 
Bank of Sweden Tercentenary Foundation no. RJ 71/2. 

References 

Anthony EJ (1974) The syndrome of the psychologically invulner- 
able child. In Anthony EJ, Koupernik C (eds) The child in his 
family, vol 3. John Wiley, New York, pp 529-544 

Antonovsky A (1987) Unraveling the mystery of health. Jossey- 
Bass, San Francisco 

Amlelius BA (1985) Health sickness rating scale. Swedish ver- 
sion. Dept. of Applied Psychology, University of Ume~ 

Armelius BA, Gerin P, Luborsky L (1985) Clinicians' judgement 
of mental health: an international validation of HSRS. DAPS: 
report no. 13, University of Ume~ 

Buss AH, Plomin R (1984) Temperament: early developing per- 
sonality traits. Lawrence Erlbaum Associates, Hillsdale, New 
Jersey 

Cederblad M, Dahlin L, Hagnell O (1988) Do child psychiatric 
risk factors affect the mental health of the adult? L~kartidnin- 
gen 85(49) :4317-4321 (in Swedish) 

Cederblad M, Dahlin L, Hagnell O, Hansson K (1994) S alutogenic 
childhood factors reported by middle-aged individuals. Follow- 
up of the children from the Lundby study grown up in families 
experiencing three or more childhood psychiatric risk factors. 
Eur Arch Psychiatry Clin Neurosci 244:1-11 

Cloninger CR, Sigvardsson S, Bohman M (1988) Childhood per- 
sonality predicts alcohol abuse in young adults. Alcoholism: 
clinical and experimental research. 12(4) : 494-505 

Cloninger CR, Przybeck TR, Svrakic DM (1991) The tridimen- 
sional personality questionnnaire: U.S. normative data. Psychol 
Rep 69:1047-1057 

Cloninger CR, Svrakic DM, Przybeck TR (t992) Mature character 
development as a process of identification: relations of demo- 
graphics and temperament to character. Mim Washington Uni- 
versity School of Medicine, Department of Psychiatry, St. 
Louis, Mo. 

Cloninger CR, Svrakic DM, Przybeck TR (1993) A psychobiolog- 
ical model of temperament and character. Arch Gen Psychiatry 
50 : 975-990 

Dahlin L, Cederblad M (1986) Salutogenesis-protective factors for 
individuals brought up in a high-risk environment with regard 
to the risk for a psychiatric or social disorder. Nord J Psychia- 
try 47 : 53-60 (in Swedish) 

Dahlin L, Cederblad M, Antonovsky A, Hagnell O (1990) Child- 
hood vulnerability and adult invincibility. Acta Psychiatr 
Scand 82 : 228-232 

Derogatis LR, Lipman RS, Covi L (1973) SCL-90: an outpatient 
psychiatric rating scale. Psychopharmacol Bull 9:13-28 

Derogatis LR, Lipman RS, Cleary PA (1977) Confirmation of the 
dimensional structure of the SCL-90. A study in construct va- 
lidity. J Clin Psychol 33:981-989 

Essen-MOller E (1980) The psychology and psychiatry of Henrik 
Sjdbring (1879-1956). Psychol Med 10:201-210 

Essen-Mdller E (1986) Individual traits and morbidity in a circum- 
scribed population: the cross-sectional beginnings of a longitu- 
dinal study. In: Barrett JE, Rose RM, (eds) Mental disorders in 
the community. Guilford Press, New York, pp 77-88 

Essen-Mdller E, Hagnell O (1975) "Normal" and "lesional'" traits 
of personality according to Sjbbring: re-ratings and prognostic 
implications. Neuropsychobiology 1 : 146-154 

Essen-Mbller E, Larsson H, Uddenberg CE, White G (1956) Indi- 
vidual traits and morbidity in a Swedish rural population. Ejnar 
Munksgaard, Copenhagen 

Garmezy N (1981) Children under stress: perspective on an- 
tecedents and correlates of vulnerability and resistance to psy- 
chopathology. In: Rabin AI, Aronoff J, Parclay AN, Zucker 
RA (eds) Further explorations in personality. John Wiley, New 
York, pp 196-269 

Garmezy N, Rutter M (1983) Stress, coping and development in 
children. McGraw-Hill, New York 

Hagnell O (1966) A prospective study of the incidence of mental 
disorder. Svenska bokf/Srlaget Norstedts-Bonniers, Stockholm 

Hagnell O, Lanke J, Rorsman B, Ohman R (1986) Predictors of al- 
coholism in the Lundby study. Eur Arch Psychiatry Neurol Sci 
235 : 192-196 

Hagnell O, Essen-Mbller E, Lanke J, Ojesjb L, Rorsman B (1990) 
The incidence of mental illness over a quarter of a century. 
Ahnqvist and Wiksell International, Stockholm 

Hagnell O, Franck A, Gr~isbeck A, Ohman R, Otterbeck L, Rors- 
man B (1992) Senile dementia of the Alzheimer type in the 
Lundby study. Eur Arch Psychiatry Neurol Sci 241:231-235 

Holahan CJ, Moos RH (1990) Life stressors, resistance factors, 
and improved psychological functioning: an extension of the 
stress resistance paradigm. J Pets Soc Psychol 58(5):909-917 

Kajandi M, Brattldf L, Sbderlind A (1983) Quality of life. Relia- 
bility tests of an instrument. Department of Psychology, Re- 
search Clinic, Uller~kers Hospital, Uppsala, Sweden (in 
Swedish) 

Leighton DC, Harding JS, Macklin DB, MacMillan AM, Leighton 
AH (1963) The character of danger. Basic Books, New York 

Leighton DC, Hagnell O, Leighton AH (1971) Psychiatric disorder 
in a Swedish and a Canadian community: an exploratory study. 
Soc Sci Med 5 : 189-209 

Luborsky L (1975) Clinicians' judgement of mental health: speci- 
men case descriptions and forms for the health-sickness rating 
scale. Bull Menninger Clin 39 : 448-480 

Luthar SS (1993) Annotation: methodological and conceptual is- 
sues in research on childhood resilience. J Child Psychol Psy- 
chiatry 34(4) : 441-453 



Nyman GE (1956) Variations in personality. A multidimensional 
study on a series of 300 healthy, 20-year-old Swedish army 
men. Berlingska boktryckeriet, Lund 

Offord DRV (1974) School performance of adult schizophrenics, 
their siblings and agemates. Br J Psychiatry 125 : 12-19 

Rutter M (1979) Protective factors in children's responses to stress 
and disadvantage. In: Kent MM, Rolf J (eds) Primary preven- 
tion of psychopathology, vol 3: social competence in children. 
University Press of New England, Hannover, New Hampshire, 
pp 49-74 

Rutter M, Cox A, Tupling C, Berger M, Yule W (1975 a) Attain- 
ment and adjustment in two geographical areas. I. The preva- 
lence of psychiatric disorder. Br J Psychiatry 126 : 493-509 

Rutter M, Yule B, Quinton D, Rowlands O, Yule W, Berger M 
(1975 b) Attainment and adjustment in two geographical areas 
III. Some factors accounting for area differences. Br J Psychia- 
try 126:520-533 

Sj6bring H (1973) Personality structure and development. A 
model and its application. Acta Psychiatr Scand (Suppl) : 244 

Thomas A, Chess S (1977) Temperament and development. Bran- 
ner/Mazel Publishers, New York 

Thomas A, Chess S, Birch HG (1968) Temperament and behavior 
disorders in children. University Press, New York 

19 

Vaillant GE, Vaillant CO (1990) Natural history of male psycho- 
logical health, XII: a 45-year study of predictors of successful 
aging at age 65. Am J Psychiatry 147(1):31-37 

Werner EE, Smith RS (1982) Vulnerable but invincible: a longitu- 
dinal study of resilient children and youth. McGraw-Hill, New 
York 

Wemer EE (1985) Stress and protective factors in childrens' lives. 
In: Nicol AR (ed) Longitudinal studies in child psychology and 
psychiatry. John Wiley, New York, pp 335-356 

Werner EE (1989) High-risk children in young adulthood: a longi- 
tudinal study from birth to 32 years. Am J Orthopsychiatry 
59(1) :72-81 

Wemer EE, Smith RS (1992) Overcoming the odds. Comell Uni- 
versity Press, Ithaca, New York 

Wertlieb D, Weigel C, Springer T, Feldstein M (1987) Tempera- 
ment as a moderator of children's stressful experiences. Am J 
Orthopsychiatry 57(2) : 234-245 

White BC (1985) The first three years of life. Prentice Hail, Engle- 
wood cliffs, New Jersey 

Wilkinson L, Hill MA, Vang E (1992) Statistics. Systat Inc., Evans- 
ton, Illinois 


