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Abstract
Objective-To study associations between

characteristics offamilies during the first pregnancy
and after childbirth and the development ofinfantile
colic.
Design-Randomised, stratified cluster sampling.

Follow up from the first visit to a maternity health
care clinic during pregnancy to three months after
birth with confidential semistructured question-
naires.
Setting-Maternity health care clinics in primary

health care centres in Finland.
Subjects-1443 nulliparous women and 1407

partners. Altogether 1333 women and 1279 men
returned the questionnaires. When the infants
were 3 months old 1208 women and 1115 men
returned questionnaires.
Main outcome measures-Marital relationship;

personal and social behaviour of parents during the
pregnancy and their coping with the pregnancy;
mothers' physical health and events, symptoms, and
experiences in relation to pregnancy; self confidence
and experiences ofmothers and fathers in relation to
childbirth; and parents' sociodemographic and
educational variables. Measure of colic when the
infant was 3 months old.
Results-Experience of stress and physical symp-

toms during the pregnancy, dissatisfaction with the
sexual relationship, and negative experiences during
childbirth were associated with the development of
colic in the baby. None of the sociodemographic
factors was associated with colic.
Conclusions-Early preventive health work during

pregnancy should attempt to improve parents' toler-
ance of symptoms of stress and ability to cope and
increase their confidence in parenting abilities.

Introduction
Infantile colic (three month colic) is described as a

behavioural syndrome characterised by excessive cry-
ing, which is paroxysmal in nature, more likely to
occur in the evenings, and without identifiable cause,
during which an otherwise healthy infant between 2
weeks and 4 months of age is difficult to console.'
According to Wessel et al, a colicky infant is defined as
a one who has paroxysms of irritability, fussing, or
crying lasting for three hours a day for three days a
week over three weeks.2
Most investigators have been concemed with

gastrointestinal factors in the aetiology of colic: the
immaturity of the gastrointestinal tract,' type of feed-
ing,4 intolerance to cows' milk,7 and lactose intoler-
ance.8 9 The evidence, however, remains weak and
contradictory,' and there is an increasing tendency for
research to implicate non-gastrointestinal factors. Neff
postulated that because of an abnormal sensitivity of
the central nervous system, minimal stimuli, which are
usually without effect, may lead to the development of
fussiness in certain infants.'0 This theory is similar to
that implicating the infants' own temperament. Carey
correlated difficult temperament at 4 to 8 months ofage
with colic, but the relation between colic and tempera-
ment seems to be unclear as yet." The transfer of
tension from mother to infant has been suggested to be
a causative factor.'2 Carey further confirmed this in a
prospective study of 103 subjects." In a study by
Paradise maternal emotional factors were not associ-
ated, but puerperal emotional tension or depression
were.'4

Infantile colic was described by Hewson et al as the
end result of a complex transaction between infants
and their environment, with many factors responsible
for the crying and distress.'" Any single study can
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hardly clarify this complicated network comprehen-
sively so we attempted to approach the subject piece by
piece with a methodologically tenable design.
We examined those events related to pregnancy

which seemed to be connected to an infant's colic to
obtain more information about preventive health care
of mother and baby. This work is a part of the Finnish
family competence study project, a 10 year follow up
study aiming to improve health education offamilies.

Subjects and methods
STUDY POPULATION

By using a stratified, randomised cluster sampling
procedure a representative sample of the study popula-
tion was collected within the province of Turku and
Pori in southwestern Finland. In this area the study
population consisted of all nulliparous women who
had, on their own initiative, visited their public health
nurse at the maternity health care clinic during 1986.
Eleven health authority areas, which had been
weighted according to the degree of urbanisation, were
randomly chosen for the study."6 Midwives and nurses
in 67 maternity health care clinics invited 1582 women
to participate in this study. Of those, 1443 supplied
informed consent forms while the remaining 139
refused to participate. There were 36 single mothers in
this study. Ofthe 1407 fathers, 1279 responded.
We used three questionnaires (on average, one at the

10th week of pregnancy, another at the 28th week, and
another about a week after the delivery) to collect
information about the variables under investigation.
Mothers, fathers, and nurses or midwives were pre-
sented with different questionnaires, which were
returned in closed envelopes. After the delivery of the
baby 1238 mothers and 1134 fathers returned their
questionnaires, and 1115 fathers and 1208 mothers
returned their three month follow up questionnaires.
The occupational distribution of those refusing to

participate was similar to that of those participating
(XI 3-918; df 3; p-0 2705). Other characteristics of the
non-participants were not recorded. The sampling
methods and characteristics of the study population
have been described in detail in earlier reports.'718
When the infant was 3 months old the mother was

asked to complete a questionnaire inquiring about
whether the infant had colic by that time. The question
about colic contained a scale of five categories (on a
continuum of practically no colic to a lot of colic).
Those mothers who indicated 4 (quite a lot of colic) and
5 (a lot of colic) on the scale were perceived as having a
colicky infant, and they were selected into the colic
group.
The study design was approved by the faculty ethics

committee ofthe University ofTurku Medical School.

INDICATORS

Characteristics of families who had colicky infants
later on were described by using five different groups
of variables (see appendix for details). Firstly, vari-
ables which described the marital relationship; most of
them were responded to by the women and their
partners. Secondly, questions were asked on their way
of life during pregnancy and their adaptation to
pregnancy. Again these were answered by the women
and their partners. Thirdly, we asked just the women
about physical health, events, and symptoms during
their pregnancy. Fourtly, parents were asked about
their experiences during childbirth and projections of
self image. These questions were responded to by the
mothers and those fathers who were present during the
delivery. Finally, both parents were asked questions
on sociodemographic variables.

STrATISTICALANALYSES
The associations between the appearance of colic

and the potential explanatory characters describing the
family were assessed by using the Pearson X2 test and
logistic models.'9 After the study of univariate
associations, a multivariate stepwise logistic regression
analysis was completed for the significant variables
representing the same group. When significant differ-
ences between groups were observed, odds ratios (95%
confidence intervals) were calculated to measure the
differences. When categories of the explanatory vari-
able were ordered, the association was analysed by
performing a test for linear trend. Statistical computa-
tions were generated by using BMDP statistical soft-
ware.20

Results
When the study began the mean (SD) age ofthe 1443

mothers was 25-4 (4-3) years with a range of 16-42, and
the mean (SD) age of the 1279 fathers was 27X9 (4 8)
years with a range of 17-49. At the time of the first visit
to the maternity health care clinic 763 women were
married and 633 were living in a marriage-like relation-
ship; the 36 remaining women were single and living
alone or with their parents. A total of 1036 women were
in paid work. In all, 190 women and 441 men had
completed fewer than nine years ofprimary school; 585
women and 509 men had completed nine years of basic
education; and 558 women and 322 men had com-
pleted 12 years of basic education. The young women
had a better basic education than had the young men.

Since both the mothers' and nurses' assessments of
the colicky infants were analogous during the three
month assessment only the mothers' estimations of
colic were used thereafter. Of the infants, 124 of 1204
had a lot of colic and 214 had moderate colic. In other
words, there were 338 babies in the colic group.
Method of feeding was not significantly associated with
colic.
By using the groups listed above the results were as

follows.

MARITAL RELATIONSHIP

Both the mothers' and fathers' responses about their
relationship showed that the more positive their mutal
sexual relationship was the less colic their infants had.
This was seen in the responses both at the beginning
and at the 28th week of pregnancy (fig 1). The infants
showed less colic when the mothers experienced their
feminality in a positive fashion (p=0-017) and when
they estimated that their partners understood their
thoughts very well (p&0038). The independent effect
of the variables was tested with a stepwise logistic
regression analysis. When a woman was disappointed
in being a woman (p=0-011; odds ratio 1-3; 95%
confidence interval 1 0 to 1 -5) and perceived a worsen-
ing ofher sexual relationship (p=0-02; 1-2; 1-0 to 1-4),
the independent effect was present. The only signifi-
cant association among the fathers, however, was the
perception about the worsening of the sexual relation-
ship and colic so that a stepwise logistic regression
analysis was not possible.

LIFE DURINGAND ADAPTATION TO PREGNANCY

Of all those variables that characterised the
behaviour of the parents during the pregnancy and
their adaptation to that pregnancy, those variables
which measured experienced stress, social isolation,
and need for outside help were associated with infant
colic: the more stress experienced, the more colic (fig
2). Infants were more likely to have colic if the parents
were socially isolated during the pregnancy and used
few cultural services; and if the mother was insecure
after the birth and thought that she would need a lot of
outside help just after the delivery. An independent
effect was present in all of these variables (table).
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Among fathers the social isolation (p=0-015; 1-4; 1 1
to 1-9), which was measured from social activity, was
the only factor significantly associated with colic.

PHYSICAL HEALTH, EVENTS, AND SYMPTOMS DURING

PREGNANCY

The physical wellbeing of the mothers during the
pregnancy was associated with colic so that the more
different symptoms the women had during pregnancy
and the more troublesome they experienced being
pregnant the more colic occurred (p<0 0001; fig 3).
Moreover, the baby had more colic if a mother found
her work distressing during the pregnancy (p=0 034;
1-3; 10 to 1-8); if she was on sick leave during the
study period of the 28th week of the pregnancy
(p=004; 1-5; 1 0 to 2 2); and the longer the total
period of sick leave during the pregnancy (as inquired
after childbirth) (p= 0001). Perception of symptoms
(p<00001; odds ratio per symptom 1-2; 141 to 13)
and having sick leave (p=0O02; odds ratio per addi-
tional month of sick leave 1 2; 1 0 to 1-4) contributed
to an independent effect in the multivariate analysis.

EXPERIENCES DURING CHILDBIRTH AND PROJECTED SELF

IMAGE

Questions about the childbirth and self confidence
showed that the more traumatic the experience of
childbirth was to both parents the more colic the infant
had. Infants had more colic if the mother thought that
the staff of the hospital were hostile (p= 0 006) and the
delivery had been a negative experience (p< 0 000 1). A
negative experience in childbirth (p=0 0003; odds
ratio per additional negative experience 1 1; 1 1 to 1 2;
12 experiences measured altogether) contributed to an
independent effect in the stepwise multiple regression
analysis.

Babies were more likely to have colic or have more
colic if the father was disappointed with the birth
and thought that he should not have been present
(p = 0 006); if he thought that his participation was not
worth it (p=0-013; 1N4; 1 1 to 1-8); if he was dis-
appointed with the physical condition (appearance or
health) of his baby (p< 0 000 1); and if he estimated his
partner's delivery to have been very painful (p = 0 037).
Independent effect could not be calculated for fathers
because of a small number of total responses (n = 191)
in this category; only those fathers who were present at
the birth had originally been included (n= 649).
The fact that the parents had hoped for a girl or a boy

but did not get the wanted sex had no association with
colic.

SOCIODEMOGRAPHIC VARIABLES

No associations between the presence of colic and
sociodemographic and educational variables were
found.

Discussion
In our study questions about the marital relationship

and behaviour of the parents and their experience of
Associations between mother's behaviour duringpregnancy and baby's colic

Univariate associations Multivariate associations

Odds ratio Odds ratio
(95% confidence (95% confidence

Variable p Value interval) p Value interval)

Need for outside help: <0-0001 <0-0001
Not at all 1 1
A lot 2-1 (O9 to 4 7) 2-0 (1-5 to 2 6)
A little 2-0 (1 5 to 2-6) 1-5 (0-6 to 3 7)

Mother's experience of stress: <0 0001 <0 0001
Increase ofriskper one symptom 1.4 (1 2 to 1 6) 1 3 (1 2 to 1 5)

Mother's use of cultural services per year
(No of events): 0-006 0 001
>10 1 1
0-9 1 5(1 1to1 9) 1 6(1 2to22)

stress, susceptibility to illnesses, and self confidence
during the pregnancy and childbirth indicated signifi-
cant associations in relation to the incidence of the
infant's symptoms of colic.

This sample well represented the nulliparous
women of the study area, and the number of drop outs
remained low. Thus, the study was representive of the
families expecting their first child in southwestem
Finland in 1986.1' Also the proportion of colic by
infants in this study agrees with the known incidence of
colic.2 21
The mothers' estimations of the amount of colic

were used, although these had been confirmed with the
nurses' estimations at the time of the three month
assessment. Clinical diagnosis of infantile colic corres-
ponds with diary recording.22 Thus, the clinical diag-
nosis of colic can be used as a reliable standard. Since
our aim was not to search for causes of colic but to
describe those characteristics of the parents which may
be associated with the symptoms of colic, the mothers'
estimations were adequate. Moreover, colic may also
generate more conflicts in the family dynamics of these
families than in other families, and for this reason the
risks of negative long term consequences for the
parent-infant relationship might increase.23
To exclude breast feeding as a confounding variable

in colic, breast feeding, formula feeding, and their
combinations with colic were tested in this data but
there were no significant associations present. In
previous studies, Rubin and Prendergast found that
the prevalence of colic was higher in those infants who
received breast milk than in other babies.4 The findings
have not been repeated anywhere. Stahlberg found
that the duration of breast feeding was similar in
infants with and without colic.5 Hide and Guyer could
not find any significant difference in the prevalence of
colic between entirely breast fed and entirely formula
fed infants, although colic was recorded more often in
the infants introduced to mixed feeding before the age
of three months than in others.6 Wessel et al,2
Paradise,'4 Thomas et al,24 Moore et al,9 and Matheson
and Rivrud25 did not find any correlation between the
prevalence of colic and the type of feeding.
Wessel et al found that infants with colic were more

common in families with "family tension."2 As
Illingworth pointed out, however, the family tension
was probably the result rather than the cause of the
colic.26 For this reason it is important to determine
characteristics of families who may go on to have a baby
with colic. It was possible to investigate this issue
within this prospective study design.
The association between the stress of the parents and

the parents' dissatisfaction together with the develop-
ment of infantile colic does not explain the aetiology of
colic, but some disorders of family dynamics or low
capability of coping may signify factors that provoke or
increase colic. The mother may have irrational fears,
and she may experience ambivalence towards her
infant, especially when stressed by its screaming.
Reasons for these ambivalent feelings may, for
example, lie in the history of her pregnancy, her body
and sexual image, or in her relationship with her
partner.5 It would be wise to recognise this ambival-
ence, help the mother accept it, and assist her in
explaining it to herself. In this study illness, stress, and
factors in the relationship during the pregnancy
seemed to have a clear association with infantile colic.
Few prospective studies on colic from conception to

birth exist and still fewer have included a holistic or a
theoretical system research model. According to one
theory the disease of one family member also affects
the others. Although infantile colic is generally self
limiting, it is not necessarily limited to self.22 As a
relationship problem, colic may have consequences for
the infant and the family even after the crying stops.22 27
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A family with a colicky infant is a real challenge to
the staff of maternity health care and well baby clinics
as well as for general practitioners and paediatricians.
The key issues include providing support through
information and conversation as well as giving en-

couragement to the parents about coping mechanisms
and nurturing skills so that family life may be eased a

little and the parents may manage a screaming infant at
home. It is also important to continue follow up long
enough not to leave the parents alone"27 and to
emphasise positive "good enough" parenting rather
than perfect parenting.28 Especially with those families
who seem to have a lot of problems with childbearing
this work has to begin before childbirth.

We thank Ansa Ojanlatva for having inspected the English
language of the paper, and Olli Kaleva for the statistical
analyses. We also thank the research institute of the Lutheran
church for financial support.

Appendix
Groups ofvariables to assess characteristics of parents.

MARITALRELATIONSHIP

How long were you together before the pregancy?
Have you shared leisure activities with your partner?
Are you pleased to be a woman/man? (1 =not pleased, 5 =very
pleased)
Has your emotional life changed during your pregnancy/your
partner's pregnancy? (1 -not at all, 5 =very much)
What is your relationship like with the child's father now?
Has there been any change during the pregnancy? (1 =for the
worse, 5 =for the better)
Does your partner understand your present way of thinking?
(1 =not at all, 5 =very well)
Do you want to discuss parenthood with your partner and
have the conversation initiated by somebody outside the
family? (1 =not at all, 5 =very much)
Has there been any change in your sexual relationship during
the pregnancy? (1 =for the worse, 5 = for the better)
Father may be jealous because of a child (yes/no)
Father can be jealous because of mother-child relationship
(yes/no)
My partner/husband will not be interested in child rearing
(yes/no)
My partner/husband will support me in my child rearing task
(yes/no)
My partner/wife will support me in my child rearing task (yes/
no)

WAY OF LIFE DURING AND ADAPTATION TO PREGNANCY

Do you think your pregnancy and the baby will affect your

professional career? (1=negatively, 5 =positively)
What is the attitude of your friends as far as the addition to
your family is concerned? (1 =negative, 5 =positive)
Do you feel that you need help during the transition to
parenthood? (1 =not at all, 5 =very much)
How do you assess your relationship with your own mother?
(1 = distant, 5 = close)
How do you assess your mother as an educator? (1 =
inconsistent, 5=consistent)
How do you assess your own father as an educator? (1 =
inconsistent, 5=consistent)
Were you given corporal punishment at your childhood
home? (never/seldom/now and then/often)
Do you presently feel that you need outside help now? (asked
one to two weeks after the delivery) (not at all/a little/a lot)
Do you smoke? (yes/no)
Do you drink alcoholic beverages? (women: before preg-
nancy, men: currently) (none/seldom/once or twice a month/
once a week or more frequently)
A list of 13 symptoms of stress was presented to the mothers
and fathers, and they were asked to respond on a four point
scale as to how often they felt a given symptom (at least once a

week, at least once a month, less often, hardly ever). A
respondent received a stress point if she or he felt a symptom
once a month or more frequently. Thus each respondent
received a sum of points.
Use of cultural service-How many times annually do you go
to a cinema, theatre, concert, an athletic competition or

match, a library, lectures, or public discussion? Then we

calculated the yearly use for every respondent.

PHYSICALHEALTH, EVENTS, AND SYMPTOMS IN PREGNANCY

Are you suffering from fatigue, digestive disturbances, heart-
burn, swelling, constipation, varicose veins, itching skin,
itching of palms and soles of feet, tenderness or aches at the
pubic symphysis, and severe contractions. (Asked during
28th week of pregnancy and after the delivery. The individual
pregnancy trouble points were then calculated.)
Have you experienced migraine, headache, aching joints,
pain in wrist, elbow joints and shoulder joints, back pain,
backache, swelling in legs or feet, and skin disorder.
(Individual symptom points then calculated.)
Are you suffering from diabetes, epilepsy, hypothyroidism,
hyperthyroidism, hypertension, allergic disorder, rheuma-
tism, coeliac disease, mental disorder, recurrent urinary tract
infections, back disorders, other disorders? Please list.
An amount of sick leave during the pregnancy was calculated
as days.
What is your estimation about your own health? (1= ill,
5 =healthy)
Have you felt that your work has been more tiring during the
pregnancy than before? (yes/no)
Do you take part in some kind of regular exercise (for
example, once a week or more) during your pregnancy? (yes/
no)

PARENTS EXPERIENCES DURING CHILDBIRTH AND PROJECTIONS

OF SELF IMAGE

Did you take part in family training?
Fathers were asked about their partners' pains, their

experience of the birth, the physical condition of the baby
compared with expectations, and their potential participation
in future childbirth:
Were you present during the birth of the baby?
How would you estimate the degree of your partner's labour
pains?
How were the pains in comparison with your expectations?
How worth while would you perceive your participation
during the birth?
Did the birth process correspond to your expectations?
Did your participation in childbirth change your relationship
with the newborn (positively/negatively)
A father's estimation about the physical condition of his
newborn child was inquired about using eight variables, and a

sum variable for each father was calculated
Do you intend to participate when/if your wife gives birth
next time?
Mothers were asked about their experience of delivery

evaluations about being greeted by the hospital staff and the
treatment in the delivery room, labour pains, atmosphere in
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Clinical implications

* Infantile colic is characterised by excessive,
inconsolable crying over three weeks in an
otherwise healthy infant aged 2 weeks to 4
months
* Several psychosocial factors predispose to the
development of infantile colic, and these may be
detected during the pregnancy
* In this prospective study follow up began in
the first weeks of pregnancy until the child was 3
months old
* The mother's experience of psychosomatic
stress symptoms during the pregnancy, and the
father's dissatisfaction with the sexual relation-
ship, and both parents' negative feelings during
the birth had the strongest associations with the
development of infantile colic

* Antenatal care should try to help parents
cope with stress and increase self confidence in
their parenting ability
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the labour ward, getting started in breast feeding, and
willingness to deliver another child later.

Mothers' were also asked:
Did you have confidence in yourself during your delivery/
confidence in the staff? Did you experience tolerable pain/
intolerable pain/fear that your delivery would not succeed/
fear that your baby would not survive/fear that you would not
survive?
Did you feel exhausted?
Did you feel that your delivery was easier/more difficult than
you had expected?
Was your childbirth a period ofhappiness/horror?
Was the atmosphere at the hospital reception friendly/
encouraging/calm/busy/harsh/nervous/fear inducing and
stress inducing/fear reducing and stress reducing?
How did you experience your labour pains?
How would you assess the atmosphere at the puerperal
department?
How well did getting breast feeding started succeed?
Are you still breast feeding? (At the time of the three month
follow up)
Would you like to have another baby?

PARENTS SOCIODEMOGRAPHIC VARIABLES

Age
Basic education
Vocational education
Occupation
Estimation about one's own social position.
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Changes in ethnic minority
membership ofhealth authorities
1989-92
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In 1989 a King's Fund survey concluded that ethnic
minority membership of health authorities was already
low' and suggested that changes proposed in Working
for Patients2 could lead to a further decline. In 1992 we
did a similar study of the ethnic composition of health
authorities to compare the findings with the earlier
data.

Methods and results
The 1992 survey used the same questionnaire as the

earlier study, save only for necessary changes to
categories of membership. In 1989 there were 14
regional health authorities and 190 district health
authorities in England. Each comprised a chairperson
and 16 or more members. The members were divided
among professional (4-6), local authority (4), and
generalist or lay (8) members. In 1992 there were 14
regional health authorities and 179 district health
authorities (although several mergers were in progress).
Their reduced membership comprised a chairperson,
five non-executive members, and up to five executive
members. All regional health authorities and 157
district health authorities replied to questionnaires
mailed in March 1992.

In 1989 none of the chairs of regional health

authorities and only seven of the 208 other members
(3%) were from ethnic minorities. In 1992 there were
still no ethnic minority chairs and just two of the 141
members were of ethnic minority origin (1 4%), both
holding non-executive appointments (see table). In
1989 none of the chairs of district health authorities
and 3% of the other members (89 of 2974) were from
ethnic minority groups. Of these 50 (56%) were Asian
while a further 24 (27%) were of Caribbean origin. In
1992 one district health authority reported an Asian
chair. Thirty seven (2-6%) of the 1405 other members
were from ethnic minority groups. Between 1989 and
1992 the proportion of Asian members marginally
increased (from 1-6% to 1 7%) but those of Caribbean
origin declined from 0-8% to 041% (see table).
Members from ethnic minorities were twice as likely
to be non-executives than executives. The National
Health Service and Community Care Act 1990 reduced
total numbers of health authority members by nearly
half. Between 1989 and 1992 Asian membership also
roughly halved (from 50 to 26) but Afro-Caribbean
membership fell disproportionately (from 24 to just 2).

Comment
Estimates derived from the 1991 census suggest that

Ethnic origin of members of regional and district health authorities
(including chairs) in 1989 and 1992

Regional authorities District authorities

1989 1992 1989 1992

White 214 (97) 139 (99) 3066 (97) 1525 (98)
African 1(0 5) 1(0 7) 6(0 2) 2(0-1)
Caribbean 2(0 9) 0 24(0 8) 2 (0-1)
Asian 3 (1-4) 1(0-7) 50 (1-6) 26 (1-7)
Other 1 (05) 0 9 (0 3) 7 (0-4)
Total 221 141 3155 1562
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