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ABSTRACT
Background: Pregnancy is an opportunity to
adopt favorable health behaviors. We studied
whether intrahepatic cholestasis of pregnancy
(ICP) promotes favorable health behavior in later
life. Design: A prospective controlled cohort study.
The method was a questionnaire survey in 2010
among 575 women with ICP and 1374 controls,
all having delivered between the years 1969 and
1988 in Tampere University Hospital in Finland.
Questionnaires were sent to 544 ICP patients
and 1235 controls. Responses were received from
1178 (response rate 66.2%). The main outcome
measures concerning recent or current health
behavior were smoking, alcohol consumption,
physical activity, body mass index (BMI) and
special diet. Results: Current smoking was less
common in the ICP group than among controls
(10.5% vs 15.7%, p = 0.017). Assessed by smoking pack years there was a similar difference: in
the ICP group 11.7% of women had at least 10
smoking pack years compared to 18.0% of the
controls (p = 0.006). Recent alcohol consumption did not separate the two groups. The groups
did not differ as to reported physical activity
assessed in MET units. Fewer ICP women had
had BMIs of 30 or more during pregnancy compared with controls (18.8% vs 25.1%, p = 0.023).
In other points of life the BMI differences were
not statistically significant. Weight-loss diet and
gallbladder diet were more common in the ICP
group (6.3% vs 3.6%, p = 0.044, and 3.0% vs
1.3%, p = 0.038). Conclusions: Having developed
ICP two to four decades earlier seemed to constitute an effective intervention for smoking habits but not for other aspects of health behavior.
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1. INTRODUCTION
In female life, pregnancy is an opportunity to adopt
health behaviors favorable for later life. Finnish primary
care maternity clinics monitor and treat any problems
emerging during pregnancy, and also contribute to general health promotion in encouraging pregnant mothers
and their families to revise their health behaviors. The
free services of the mother health clinics are popular.
According to the official birth register 99.8% of pregnant
women attend maternity clinics during their pregnancies
[1].
Intrahepatic cholestasis of pregnancy (ICP) usually
manifests in the third trimester as skin itching especially
on the palms and soles, and as an elevation of serum levels of bile acids and liver enzymes [2,3]. The incidence
of ICP in Finland is 0.54% - 1.5% of pregnancies [4-6].
The condition recurs in almost half of subsequent pregnancies [2,7]. In one out of six cases it is familial, and in
such cases almost always recurs [8].
ICP is thought to be the result of insufficient liver capacity to metabolize high amounts of placental hormones
during pregnancy [2,9]. In Finland, ICP is usually detected in primary health care maternity clinics, and patients are referred to hospital obstetric clinics for follow-up in view of the risks for the fetus. ICP increases
the risk of preterm birth [10-12], fetal distress during
labor [4,10,11,13] and intrauterine death [4,11,13].
For the mothers, ICP is a minor problem during pregnancy and delivery except in being associated with an
increased incidence of induction and cesarean section
[14]. Itching may be intensive and disturbing but rapidly
fades postpartum. Moreover, women with a history of
ICP are more prone to a number of liver and biliary disorders, including hepatitis C, nonalcoholic liver cirrhosis,
gallstones and cholecystitis, and nonalcoholic pancreatiOPEN ACCESS
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tis during their life time, even before the first occurrence
of ICP [15].
Our hypothesis was that ICP induced women to lower
alcohol consumption, since sufferers are aware of the
hepatic origin of the disorder. It is moreover generally
known that the liver is responsible for alcohol metabolism. Since cholelithiasis is significantly more common
among women with an ICP history, we presumed they
would make certain dietary choices, which might also
lead to a lowering in weight.
We inquired whether these women had considered
their ICP episode to have been so serious that they had
adopted favorable health habits for the rest of their lives.
We assessed differences in self-reported alcohol use,
smoking, physical activity, body mass index (BMI) and
in adherence to any special diet between the ICP and
control groups.

2. MATERIAL AND METHODS
To assess the health history of women who had suffered from ICP, we conducted a mail survey among ICP
patients and controls in autumn 2010. Research approval
was obtained from the Ethics Committee of the Pirkanmaa Hospital District (R02149).
The study population comprised 575 women who had
been diagnosed with ICP at least during one pregnancy
(altogether there were 687 cases of ICP) in the obstetric
department of Tampere University Hospital in the period
1969-1988. Two controls were selected for each ICP
case, i.e. the case previous to and immediately following
the ICP case in the maternity ward diary [16]. Mail addresses were obtained from the Population Register Centre in Finland. In the ICP group, 22 women (3.8%) and in
the control group 71 (5.2%) had died by August 2010.
Mail addresses were available for 1779 (95% and 90%)
women. With one reminder, we received 1178 acceptable
responses, which corresponds to 66.2% of all questionnaires sent (Figure 1).
There were no statistically significant differences between the ICP group and the controls regarding age or
educational level (Table 1). At the end of the year 2010,
the mean age in the ICP group was 58.5 and in the control group 58.3 years. Education was classified as “high”
for those who had taken the matriculation examination,
and “low” for those who had not.
The main outcome measures concerning women’s health
behavior were recent alcohol consumption, smoking history, recent physical activity and body mass index (BMI).
We also assessed proportions of those maintaining special diets.
Smoking was asked after in several questions: “Have
you ever smoked during your life?”, “Have you ever
smoked regularly (daily or almost daily for at least a
Copyright © 2013 SciRes.

Figure 1. Flow chart of the survey population. ICP, intrahepatic
cholestasis of pregnancy.
Table 1. Characteristics of respondents in the ICP and control
groups.
ICP group Controls
(n = 371) (n = 807)
Age (years)
40 - 49
50 - 59
60 - 69
70 - 89
Education
Low
High

Difference

%

%

% units Significance (p-value)

8.6
45.3
42.0
4.0

7.8
48.9
39.0
4.1

0.8
−3.6
3.0
−0.1

67.0
33.0

67.2
32.8

−0.2
0.2

0.724

0.961

year)?” and “Do you currently smoke (cigarettes, cigars
or pipe tobacco)?” To ascertain smoking pack years, the
number of cigarettes per day and the yearly count of
smoking were also asked. A smoking pack year corresponds to one pack of 20 cigarettes per day during one
year. Alcohol consumption was inquired after by the
three-question version of the Alcohol Use Disorders
Identification Test (AUDIT-C).
To assess the intensity and average duration of weekly
physical exercise the respondents had performed in the
past 12 months we used a battery of four questions. Responses were converted into a metabolic equivalent of task
units (MET) [17], one MET unit corresponding to the
oxygen use of a resting person, which is approximately
3.5 ml/kg/min. Furthermore, a MET value of two or more
was classified as “active” and less than two as “passive”.
Women’s weights at different points of time in their
lives were inquired after as well as their present heights,
and BMIs were calculated. In the analysis we used 30
OPEN ACCESS
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kg/m2 as the cut-off point. The questionnaire also included a list of special diets.
Finally, a sum variable of four health behaviors was
built. Current non-smoking, alcohol use corresponding to
less than 5 points on the AUDIT-C scale, being physically active (MET ≥ 2) and not being obese (BMI < 30)
were considered favorable health habits, and all of them
were encoded with the value one. All other behaviors
were given a value of two. The sum variable score thus
varied from four to eight, the value 4 signifying good and
8 bad health habits.
Statistical analyses were made using the SPSS System
for Windows; release 20.0. Results were presented as
frequencies and percentages. Statistical significance was
tested by chi-squared test.

3. RESULTS
The ICP group women here included fewer current
smokers than the control group (10.5% vs 15.7%, p =
0.017). A lower proportion of ICP women also had a
smoking history involving ten or more smoking pack
years (11.7% vs 18.0%, p = 0.006) (Table 2). There was
no statistically significant difference between the ICP
and control groups in respect of alcohol risk use (Table
2). There was, in contrast, a difference in the proportion
of women who had not used any alcohol during the last
12 months (18.3% vs 14.9%), the difference however not
being statistically significant.
Physical activity showed no statistically significant
difference between the two groups when all respondents
were divided into two groups, “active” and the “passive”

group (Table 2). A 6.3% units lower proportion of BMIs
of 30 or more during pregnancy was noted in the ICP
group (18.8% vs 25.1%, p = 0.023). The proportion of
women with a current or ever BMI value of at least 30
was three per cent units higher in the ICP group, but the
difference was not statistically significant (Table 3).
Only half of the women reported knowing their own
birth weight. Of these, women in the ICP group were
somewhat lighter at birth: birth weight proportions less
than 2500 grams were 8.0% vs 5.7% for ICP and controls respectively, and birth weight proportions of 4500
grams or more were 1.6% and 5.2% respectively, the
difference not being statistically significant.
The sum variable of the four aspects of health behavior brought out no marked differences between the two
groups, only the score eight (=bad health habits) producing a difference of 0.3% (ICP) vs 1.8% (controls) (p =
0.037) in favor of the ICP women.
Among the ICP women 3.0% and in the control group
1.3% (p = 0.038) reported maintaining a gallbladder diet,
and 6.3% vs 3.6% (p = 0.044) followed a weight-loss
diet (Table 4). None in the ICP group and only 1.4% in
the control group reported adherence to a vegetarian diet
(p = 0.024).

4. DISCUSSION
Current smoking was less common in the ICP than the
control group, and this also pertained to smoking pack
years. Recent use of alcohol showed no marked differences. As to physical activity and obesity the groups did
not differ significantly.

Table 2. Alcohol use*, smoking and physical activity in the ICP and control groups.
ICP group
(n = 371 )
%

Controls
(n = 807)
%

Difference
% units

Alcohol use/Audit C* score

Significance
(p-value)
0.652

0-4

81.0

82.1

−1.1

≥5

19.0

17.9

1.1

Current smoking

0.017

Smoking

10.5

15.7

−5.2

Non-smoking

89.5

84.3

5.2

Smoking pack years

0.006

<10 years

88.3

82.0

6.3

≥10 years

11.7

18.0

−6.3

Physical activity

0.765

Passive (MET/day < 2)

29.5

30.4

−0.9

Active (MET/day ≥ 2)

70.5

69.6

0.9

*

Audit-C: the cut-off point for high risk alcohol use for women is 5 or more.
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Table 3. Proportions of body mass index (BMI kg/m2) at different points of life in the ICP and control
groups.
ICP group
(n = 336 - 365)*
%

Controls
(n = 722 - 792)*
%

Difference
% units

Significance
(p-value)

BMI in 2010

0.257

BMI < 30

73.7

76.8

−3.1

BMI ≥ 30

26.3

23.2

3.1

BMI at 20 years

0.071

BMI < 30

100.0

99.1

0.9

BMI ≥ 30

0.0

0.9

−0.9

Highest BMI during pregnancy

0.023

BMI < 30

81.2

74.9

6.3

BMI ≥ 30

18.8

25.1

−6.3

Highest BMI ever

0.279

BMI < 30

65.2

68.5

−3.3

BMI ≥ 30

34.8

31.5

3.3

*

The number of respondents varies because respondents chose not to answer all questions.

Table 4. Special diets (%) among women in the ICP and control groups.
Difference

ICP group
(n = 366)
%

Controls
(n = 795)
%

% units

Significance
(p-value)

Lactose-free or low-lactose diet

16.7

17.2

−0.5

0.812

Gluten-free diet

2.5

2.9

−0.4

0.675

Gallbladder diet

3.0

1.3

1.7

0.038

Low-fat or low-cholesterol diet

14.8

13.6

1.2

0.593

Weight-loss diet

6.3

3.6

2.7

0.044

Vegetarian diet

0.0

1.4

−1.4

0.024

Other special diet

7.9

6.0

1.9

0.230

Special diet

The study population, which comprised diagnosed ICP
cases and controls who had all delivered in Tampere
University Hospital in 1969-1988, was comprehensive.
The two groups did not differ significantly in respect of
age or educational level. The answers concerning maintenance of a lactose-free or low-lactose diet (17%) corresponded to the known prevalence of lactose intolerance
in the Finnish adult population [18], which also confirms
the comparability of the groups.
In international terms, the response rate (66.2%) can
be regarded as high for a mail survey [19]. One explanation for this might be that we designed the questionnaire
to be as practical as possible so that respondents could
fill it in at one sitting. An e-mail survey might have resulted in a higher response rate among younger women.
As a whole, the mail survey provided us with abundant
information on individual health habits which would not
Copyright © 2013 SciRes.

have been revealed by searches in national disease registers.
A Finnish study from 2004 showed that working-aged
coronary heart disease patients persisted in smoking and
being obese more often than controls, which would imply that secondary prevention in this disease is disappointing [20]. Based on our responses, an ICP episode
during a pregnancy seems to act for certain individuals as
some kind of intervention, as the number of smokers was
lower among the ICP women compared to the controls.
One explanation for this might be that smokers in the
ICP group may have quit smoking because of dyspepsia
which is more common among smokers than non-smokers. Quitting smoking alleviates gastroesophageal reflux
symptoms [21]. Our recent study among the same population showed that women in the ICP group had used
antacid drugs more often than the controls [16].
OPEN ACCESS
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We considered it likely that alcohol use would be
markedly lower among former ICP sufferers compared to
controls, but this was not the case. It is possible that ICP
women consider the disorder to be connected solely with
pregnancy and hence see no need to maintain alcohol
restrictions later in life. As hepatobiliary diseases were
more common among ICP women than controls [16], a
moderate restrictive recommendation for alcohol use
might be useful after an ICP episode.
The lower proportion of ICP women with a BMI of 30
or more during pregnancy might be explained by their
having had earlier deliveries than the controls [14].
In our recent study, breast cancer and hypothyreosis
were more common in the ICP than the control group
[16]. These diseases cannot ultimately be avoided by
favorable health habits. Of cardiovascular disorders, high
blood pressure on medication, high cholesterol on medication and cardiac arrhythmia were less common in the
ICP than in the control group. These are all conditions
which can be influenced by favorable health habits.
According to our findings, there were few long-term
associations between ICP and subsequent health behaviors. ICP had no marked effect on respondents’ alcohol
consumption, although in view of the hepatobiliary origins of the condition a connection with reduced alcohol
use might have been expected. On the other hand, our
findings showed that ICP was associated with lower
smoking frequency compared to controls. This is a new
result which warrants further research.
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