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ABSTRACT
Objectives: To evaluate the long-term consequences
of pregnancy-related venous thrombosis (VT) by the
assessment of generic quality-of-life (QOL), well-being,
general health and daily-life functioning. We also
wanted to evaluate the impact of the frequently
occurring complication post-thrombotic syndrome
(PTS) after that of deep vein thrombosis (DVT).
Design: Population-based cross-sectional, case–
control study.
Setting: 18 Norwegian hospitals during 1990–2003.
Participants: The study population comprised 559
cases with a validated first-ever, pregnancy-related VT
and 1229 controls naïve for VT at the time of index
pregnancy. Cases were identified using the Norwegian
Patient Register and the Medical Birth Registry of
Norway and the latter was used to select as controls
women who gave birth at the same time as a case.
After exclusion of two cases with missing location of
VT, the final study population comprised 311 cases
and 353 controls.
Methods: Self-completion of a comprehensive
questionnaire in 2006.
Main outcome measures: Generic QOL and well-
being assessed by the Ferrans and Powers QOL Index
(QLI) and the General Health Questionnaire (GHQ-20).
Results: QOL assessed by QLI did not differ between
cases and controls; mean score 23.1 (95% CI 22.7 to
23.5) vs 23.7 (23.3 to 24.0), neither did well being
assessed by GHQ-20; 18.7 (18.0 to 19.4) vs 17.9
(17.3 to 18.4). However, cases reported pain other
than in the lower limbs and muscle–skeletal problems
more often and were more often physically worn out
after work compared with controls. Cases which
developed PTS reported poorer health, had pain more
often, developed skin and psychiatric problems, used
analgesic drugs more frequently and were more often
on sick leave as compared to those without PTS.
Conclusions: Long-term generic QOL and subjective
well-being 3–16 years after a pregnancy-related VT
were not different from a reference population, but
women with PTS after DVT seemed to have poorer
QOL and an impaired general health.

INTRODUCTION
Pregnancy-related venous thrombosis (VT) is
a disorder with potentially severe short-term
and long-term outcomes.1 2 A substantial
number of women with deep vein thrombosis
(DVT) of the lower limbs develop long-term

ARTICLE SUMMARY

Article focus
▪ To evaluate the long-term consequences of

pregnancy-related venous thrombosis (VT) on
generic quality of life (QOL) and subjective well-
being, general health and daily-life functioning.

▪ To evaluate the impact of the frequently occur-
ring complication of post-thrombotic syndrome
(PTS) following deep-vein thrombosis (DVT) on
the long-term outcomes.

Key messages
▪ Long-term generic QOL and well-being did not

differ between cases and controls 3–16 years
after a pregnancy-related VT.

▪ Cases reported pain other than in the lower
limbs and muscle–skeletal problems more often
and were more often physically worn out after
work compared with controls.

▪ Women with PTS after DVT seem to have poorer
QOL and an impaired general health.

Strengths and limitations of this study
▪ The first study to report on generic QOL, general

health and functioning after pregnancy-related VT.
▪ A large, population-based study with validated

diagnoses of VT and a follow-up over a long
period.

▪ Quality-of-life Index and General Health
Questionnaire-20 are validated diagnostic tools
for assessing QOL and well-being.

▪ Selection bias cannot be excluded.
▪ The entire questionnaire was based on self-

reporting and data on comorbidity and use of
medication were not validated.

▪ Self-reported Villalta score is not validated as a
diagnostic tool for PTS.

▪ Information on recurrent VT is lacking.
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sequelae such as leg oedema, pain, skin discolouration
and sometimes overt ulcers, which are collectively com-
monly known as the post-thrombotic syndrome (PTS).2

There is, however, a paucity of data regarding the long-
term consequences of quality of life (QOL) and general
health.
For VT outside pregnancy QOL has been shown to be

reduced as compared with population norms, and the
presence of PTS seems to be the most important pre-
dictor for a poor outcome.3–5 A study from the Mayo
clinic found VT to be associated with impaired activities
of daily living (ADL) and increased pain.6 Another small
study with a mean follow-up of 5 years found that 17 of 39
patients with prior iliofemoral DVT developed venous
claudication, resulting in interruption of walking in six
patients and claudication was not seen in the limbs of the
control patients.7 In a highly selective population with
severe iliofemoral DVT more than 10 years back, 17 of 21
patients were essentially invalid as a consequence of long-
term DVT they had suffered, being unable to work or
care for their families.8 Other possible long-term conse-
quences after VT, such as reduced general health,
increased comorbidity and use of medication, reduced
participation in professional life and increased sick leave
have not been explored. We have previously published
data that suggest a significant reduction in disease-
specific QOL after pregnancy-related DVT assessed by
the VEINES-QOL/Sym questionnaire,9 but generic QOL
and functioning has not been evaluated in this
population.
Generic QOL questionnaires can be used across diseases

and treatment groups as opposed to a disease-specific
questionnaire, which focuses on a particular condition or
disease. SF-36 is the most widely used generic QOL ques-
tionnaire,10 but many other instruments have been vali-
dated and are often used. The Ferrans and Powers Quality
of Life Index (QLI) measures both satisfaction and
importance attached to various aspects of life.11 12 The
General Health Questionnaire (GHQ) was originally
developed by Goldberg as a screening instrument to iden-
tify depression and anxiety among general medical
patients,13 but it is also believed to assess QOL and well-
being and has frequently been used in this setting.14 15

The primary aim of the present study was to investi-
gate the impact of pregnancy-related VT on long-term
generic QOL and well-being assessed by QLI and
GHQ-20. Secondary aims were to detect possible differ-
ences in general health, medication and daily function-
ing between cases and controls 3–16 years after a
pregnancy-related VT. We also wanted to evaluate the
impact of PTS on QOL, well-being and functioning
among cases with DVT.

METHODS
Study population
This study is a part of The Venous Thrombosis in
Pregnancy study, and the selection of cases and controls

have been described earlier.16 17 In short, the Norwegian
Patient Register and the Medical Birth Registry of Norway
were used for identifying all those women who have been
diagnosed with pregnancy-related VT at 18 Norwegian
hospitals during 1990–2003. The latter was also used for
selecting as possible controls women who gave birth at
one hospital (Oslo University Hospital Ullevål) at the
same time as a case. A total of 531 cases and 1092 controls
were invited to participate in the study. Of these, 313
cases with pregnancy-related VT and 353 controls with no
VT prior to the index pregnancy entered the study and
answered a comprehensive questionnaire in 2006
(figure 1). This population was also studied in our two
previous publications regarding disease-specific QOL
and PTS.2 9

Variables and instruments
Medical records were reviewed at the participating hospi-
tals and relevant medical information from the time of
the index pregnancy was recorded. For the cases, the
index pregnancy was the pregnancy during which their
first-ever VT occurred; for the controls, it was the preg-
nancy leading to labour at the same time as the respective
cases. For the cases, we recorded the type of VT (ie, DVT
in the lower limbs, only PE or thrombosis at other loca-
tions). All cases of combined symptomatic DVT and PE
were categorised in the present analyses as DVT.
A comprehensive questionnaire was completed by the

participants when they presented at the hospitals for
participation in the study in 2006. The entire question-
naire was self-reported, but health personnel were
present during completion for instructions to the partici-
pants, if necessary. The questionnaire included informa-
tion on marital status, parity, education, employment,
income, sick leave, comorbidity, medication, weight and
height, among other questions. Body mass index (BMI)
was calculated from weight and height given in the ques-
tionnaire, and overweight was classified according to the
WHO definition, that is BMI ≥25 kg/m2.
The questionnaire also included the Ferrans and

Powers QLI.11 12 The definition of QOL upon which
this questionnaire is based is ‘A person’s sense of well-
being that stems from satisfaction or dissatisfaction with
the areas of life that are important for him/her’. We
used the generic version II which has been translated
into and validated in Norwegian.18 The current version
III was not available in Norwegian at the beginning of
the study. One section in the questionnaire measures sat-
isfaction and the other measures the importance of each
domain for the subject, each section includes 34 items.
The items are scored from zero (very dissatisfied/very
unimportant) to five (very satisfied/very important). No
negative items are included. The overall score is deter-
mined as the product of the satisfaction responses and
the importance responses, this corrects for the influence
of individual values. The highest scores are produced by
combinations of high satisfaction/high importance
responses, whereas the lowest are produced by high
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dissatisfaction/high importance. The QLI produces five
scores: overall and in four subdomains; health and func-
tioning, socioeconomic, psychological/spiritual domains
and family. The possible range for the overall and the
subscale scores is zero to 30, the higher the score, the
better the QOL.
Subjective well-being was assessed using the GHQ-20.13

The 20-items version has been translated into Norwegian
and tested for its validity and reliability.19 20 The 20 items
are scored from zero (less than usual) to three (rather
more than usual), making a sum score from zero (good
well-being) to 60 (poor well-being). It reflects both posi-
tive as well as negative aspects of life. For both Ferrans
and Powers QLI and GHQ-20 we defined 0.5×SD of the
mean scores of the control group to be the smallest
change considered to be clinically important between
cases and controls in QOL and well-being.21 22

A self-reported Villalta score was also included in the
questionnaire.2 The Villalta score is currently the stand-
ard method used for diagnosing PTS.23 The participants

graded five symptoms (pain, cramps, heaviness, paraes-
thesia and pruritus) and six clinical signs (pretibial
oedema, skin induration, hyperpigmentation, redness,
venous ectasia and pain on calf compression) from zero
(absent) to three (severe) making a sum score from
zero to 33. We defined PTS as a score of ≥5 in a leg with
a previous DVT.2

Statistical analyses
The scores of the Ferrans and Powers QLI were com-
puted using standard scoring algorithms for the QLI
version III available at http://www.uic.edu/orgs/qli/.
The scoring algorithm presented on the website was
modified by us to be applicable for the QLI version II
which was used in the questionnaire for the present
study. When more than five items were missing among
the satisfaction items or among the importance
items, the entire QLI was considered missing. The
scores of the GHQ-20 were computed simply by adding
the value (between 0 and 3) from each of the 20 items.

Figure 1 Flow chart of the study

population.
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Missing scores were calculated when more than half of
the 20 items of the GHQ-20 scale were available (‘half-
item rule’).24 The individual’s mean score of the non-
missing items was imputed for the missing items. Data
were presented as mean and SD and 95% CI for the
point estimates were also included. Comparison between
groups of continuous data that was not deviating mark-
edly from the normal distribution was done using an
independent-sample’s t test. Dichotomous variables were
compared using a χ2 test. Differences with a p value
below 0.05 were considered to be statistically significant.
Adjustments for possible confounders were done using
logistic regression when the dependent variable was
dichotomous (the Wald test) and linear regression when
the dependent variable was continuous. The 95% CI of
the mean total QLI and mean GHQ-20 scores were used
for indicating whether the study had sufficient test
power to discover a real difference in QOL between
cases and controls. All analyses were performed using
the Statistical Package for the Social Sciences V.18.0
(IBM SPSS Inc, Chicago, Illinois, USA).

RESULTS
Total 313 cases with a validated diagnosis of VT and 353
controls agreed to participate in the study, signed an
informed consent and completed a comprehensive ques-
tionnaire. Two cases were excluded from the present
study because of an unknown location for VT (figure 1).
Of the remaining cases, 214 had DVT in lower limbs, 74
had PE and 23 had DVT located other than in the lower
limbs/lungs (10 had upper extremity DVT, 2 portal vein
thrombosis, 9 sinus vein thrombosis, 1 superior vena
cava thrombosis and 1 ovarian vein thrombosis). The
mean time since VT was 8.9 (95% CI 8.4–9.3) years
among cases and the mean time since index pregnancy
was 7.7 (7.2–8.1) years among controls. The final study
population comprised 311 cases and 353 controls. Cases
and controls were comparable concerning age, marital
status and parity, but cases had significantly less educa-
tion, fewer had a full-time job, a lower family income,
smoked more often, and had a higher BMI (table 1).
Morbidity at the time of index pregnancy was very low

according to the medical records and did not differ
between cases and controls.2

Quality of life among study participants
Total QOL assessed by the Ferrans and Powers QLI was
slightly poorer among cases when compared with con-
trols; mean 23.1 (95% CI 22.7–23.5) vs 23.7 (23.3–24.0,
table 2). The difference between cases and controls of
0.6 was nearly statistically significant, but was not clinically
significant when we used 0.5×SD (corresponding to a
value of 1.7) to define the smallest change considered to
be clinically important. The differences between the two
groups in the four subscales were not considered to be of
any clinical importance. General well-being assessed by
GHQ-20 did not differ between cases and controls; 18.7
(95% CI 18.0–19.4) versus 17.8 (17.3–18.4). Cases and
controls did not differ substantially regarding QOL and
well-being when adjusting for possible confounders. QLI
and GHQ-20 scores did not differ between cases with
DVT in lower limbs and cases with PE (23.3 vs 22.7,
p=0.26 and 18.8 vs 18.7, p=0.82, respectively).

General health and medication
The self-assessment of general health and use of medica-
tion among study participants is described in table 3.
Ten per cent of the cases assessed their own health as
bad or very bad compared with 4% of the controls. The
cases also reported to have pain not related to lower
limbs more often than did controls, almost 50% of cases
had pain every week or more often compared with 32%
of controls. Muscle–skeletal problems the last year were
doubled in those with previous a VT related to preg-
nancy compared with controls (14% vs 7%, p=0.002),
and cases also reported more constipation (12% vs 6%,
p=0.008). Hypertension, allergy, lung diseases, kidney/
urinary problems, metabolic diseases, skin problems,
headache/migraine and psychiatric problems did not
differ between the two groups. Heart diseases, peptic
ulcers, diabetes and cancer were almost not reported in
any group (results not shown). Analgesic drugs were
used more often among cases than controls (14% vs 9%,
p=0.028). The reported use of antidepressants and

Table 1 Demographic and socioeconomic characteristics of the study population, questionnaire data from 2006

Variables Categories N Cases n (%) N Controls n (%) p Value*

Age (years) Mean (SD) 311 38.9 (6.2) 353 39.7 (4.9) 0.06

Marital status Not married/cohabiting 304 47 (15.5) 346 37 (10.7) 0.07

Parity <3 310 208 (67.1) 349 246 (70.5) 0.35

Education ≤High school 293 84 (28.7) 346 46 (13.3) <0.001

Employment Not working full time† 299 164 (54.8) 343 139 (40.5) <0.001

Household income (NOK) Low (<750 000) 306 225 (73.5) 348 168 (48.3) <0.001

BMI (kg/m2) ≥25.0 303 144 (47.5) 347 108 (31.1) <0.001

Smoking Daily/sometimes 299 77 (25.8) 343 64 (18.7) 0.03

*A χ2 test.
†Includes those working less than 90%, housewives, students and those on social security.
BMI, body mass index; NOK, Norwegian kroner (750 000 NOK≈100 000 Euros, per August 2012).
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drugs against allergy and asthma were equally distributed
among the study participants. Use of sleeping pills, tran-
quillizers, antihypertensive drugs, hormones, insulin and
laxatives were almost not reported in any of the two
groups (results not shown). Fifteen per cent of the
women with a previous VT related to pregnancy

3–16 years ago were on anticoagulants at the time of
filling out the questionnaire compared with 1% of con-
trols (p<0.001). In total, 52% cases used vitamins,
cod-liver oil or other dietary supplements, this was sig-
nificantly less than that among controls where 68%
reported such a use (p<0.001).

Table 2 Mean quality of life scores in the study population

Cases Controls

Variable N Mean (SD) 95% CI N Mean (SD) 95% CI

p

Value*

Adjusted

p value†

QLI (0–30)

Total QOL score 309 23.1 (3.5) 22.7 to 23.5 351 23.7 (3.4) 23.3 to 24.0 0.051 0.85

Health and

functioning

subscale

311 22.6 (4.3) 22.1 to 23.1 353 23.7 (3.8) 23.3 to 24.1 <0.001 0.24

Social and

economic

Subscale

310 23.0 (3.7) 22.6 to 23.4 352 23.0 (3.8) 22.6 to 23.4 0.92 0.020

Psychological/

Spiritual subscale

311 22.6 (4.0) 22.2 to 23.1 353 22.9 (4.1) 22.5 to 23.3 0.42 0.76

Family subscale 310 26.4 (3.8) 26.0 to 26.8 352 26.5 (4.1) 26.0 to 26.9 0.92 0.32

GHQ-20 (0–60) 310 18.7 (6.2) 18.0 to 19.4 353 17.8 (5.3) 17.3 to 18.4 0.069 0.46

*A t-test.
†Adjusted by linear regression for possible confounders (age, time since event, education, employment, household income, BMI and
smoking).
BMI, body mass index; GHQ-20, General Health Questionnaire 20, QLI, Ferrans and Powers Quality of life Index; QOL, quality-of-life.

Table 3 General health and functioning in the study population

Variables Categories N Cases n (%) N Controls n (%) p Value* Adjusted p value†

Own health assessment Bad/very bad 306 30 (9.8) 351 13 (3.7) 0.002 0.13

How often experienced pain

other than in the lower limbs?

≥Every week 295 140 (47.5) 343 111 (32.4) <0.001 0.040

Hypertension‡ Yes 281 19 (6.8) 340 17 (5.0) 0.35 0.95

Allergy‡ Yes 289 94 (32.5) 341 115 (33.7) 0.75 0.88

Lung diseases‡ Yes 284 14 (4.9) 339 11 (3.2) 0.29 0.27

Kidney/urinary problems‡ Yes 282 31 (9.1) 340 26 (9.2) 0.97 0.42

Metabolic diseases‡ Yes 279 13 (4.7) 339 19 (5.6) 0.60 0.45

Constipation‡ Yes 282 35 (12.4) 340 21 (6.2) 0.007 0.084

Skin problems‡ Yes 281 33 (11.7) 337 27 (8.9) 0.12 0.11

Headache/Migraine‡ Yes 290 143 (49.3) 347 153 (44.1) 0.19 0.81

Psychiatric problems‡ Yes 281 38 (13.5) 337 33 (9.8) 0.15 1.0

Muscle skeletal problems‡ Yes 282 40 (14.2) 334 22 (6.6) 0.002 0.025

Use of analgesic drugs‡ ≥Every week 303 43 (14.2) 346 30 (8.7) 0.028 0.39

Use of antidepressants‡ ≥Every week 296 16 (5.4) 347 13 (3.7) 0.31 0.95

Use of asthma medication‡ ≥Every week 296 14 (4.7) 349 11 (3.2) 0.30 0.79

Use of allergy medicine‡ ≥Every week 295 46 (15.6) 348 46 (13.2) 0.39 0.29

Use of dietary supplement‡ ≥Every week 302 157 (52.0) 349 236 (67.6) <0.001 0.012

Use of anticoagulants‡ Every day 296 44 (14.9) 347 4 (1.2) <0.001 <0.001

Physically worn out after a

day’s work

Often/always 290 121 (41.7) 331 82 (24.8) <0.001 0.010

Mentally worn out after a

day’s work

Often/always 302 173 (57.3) 347 199 (57.3) 1.0 0.41

Sick leave‡ ≥2 weeks 288 94 (32.6) 333 79 (23.7) 0.014 0.25

*Wald test.
†Adjusted for possible confounders (age, education, employment, household income, body mass index and smoking).
‡The last 12 months.
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When adjusting for possible confounders, pain other
than in the lower limbs, muscle–skeletal problems and
use of anticoagulants remained significantly more
frequently reported among women with previous
pregnancy-related VT and dietary supplements were
used more often among controls.

Working ability
Women with previous VT were more often physically
worn out after a day’s work as compared with controls,
but almost 60% in both groups were often or always
mentally exhausted after work (table 3). One-third of
the cases had 2 weeks or more of sick leave the previous
year; this was significantly more than that in the control
group were one-quarter reported sick leave of 2 weeks or
more. When adjusting for possible confounders, cases
were still physically worn out after a day’s work more
often than controls (p=0.010), but sick leave was not sig-
nificantly different.

Impact of PTS on QOL and functioning
We have reported that 85 of 204 (42%) of the cases with
DVT in the lower limbs had PTS (self-reported Villalta
score ≥5) and 119 had a score of less than 5 correspond-
ing to no PTS.2 Ten women of the 214 with DVT in
lower limbs had missing Villalta scores and could not be
evaluated for PTS. Cases suffering from PTS were
slightly older than those without PTS (the mean age in
2006 40.2 vs 38.4, p=0.048), but marital status, parity,

education, employment, household income, BMI and
smoking were not different (results not shown). QOL
and well-being were reduced among cases with PTS after
pregnancy-related DVT compared with those without
PTS, also when adjusting for possible confounders
(p<0.001 and 0.003, respectively, see table 4). Women
with PTS had a mean total QLI score of 22.2 (21.5–23.0)
which was 1.8 points lower than that in those without
PTS. This difference in the mean total QLI score was
higher than 0.5×SD (which was 1.7), and we therefore
considered the reduction in generic QOL among cases
having PTS, as assessed by the Ferrans and Powers QLI,
to be of a clinical importance. The mean GHQ-20 score
was 2.5 points lower in the PTS group as compared with
those without PTS, and this difference was not consid-
ered to be of a clinical importance (0.5×SD in the
control group was 2.7).
Women with PTS assessed their health to be worse

compared with those without PTS; almost 16% reported
their health to be bad or very bad compared with 6%
without PTS (p=0.027). Women with PTS also reported
significantly more pain, as many as 73% of those with
PTS reported pain not related to the lower limbs every
week or more often, as compared with 27% of those
with no PTS. Women having PTS also reported more
muscle–skeletal, skin and psychiatric problems, but
allergy, constipation and headache/migraine did not
differ between the two groups. Heart diseases, hyperten-
sion, lung diseases, kidney/urinary problems, metabolic

Table 4 Impact of PTS on QOL, general health and functioning

Cases with PTS

Cases without

PTS

Variables Categories N n (%) N n (%)

p

Value*

Adjusted

p value†

QLI Mean (SD) 84 22.2 (3.6) 118 24.0 (3.1) <0.001 <0.001

GHQ-20 Mean (SD) 84 20.1 (6.1) 118 17.6 (6.5) 0.006 0.003

Own health assessment Bad/very bad 84 13 (15.5) 117 7 (6.0) 0.027 0.029

How often experienced pain other than

in the lower limbs?

≥every week 78 57 (73.1) 114 31 (27.2) <0.001 <0.001

Muscle skeletal problems‡ Yes 75 15 (20.0) 113 11 (9.7) 0.046 0.076

Allergy‡ Yes 80 29 (36.3) 114 31 (27.2) 0.18 0.16

Constipation‡ Yes 75 13 (17.3) 112 10 (8.9) 0.086 0.054

Skin problems‡ Yes 74 14 (18.9) 114 9 (7.9) 0.024 0.033

Headache/Migraine‡ Yes 78 38 (48.7) 114 46 (40.4) 0.25 0.21

Psychiatric problems‡ Yes 74 18 (24.3) 113 8 (7.1) 0.001 <0.001

Use of analgesic drugs ‡ ≥Every week 83 16 (19.3) 115 10 (8.7) 0.030 0.029

Use of allergy medicine‡ ≥Every week 83 18 (21.7) 112 10 (8.9) 0.012 0.017

Use of Dietary supplement ‡ ≥Every week 84 37 (44.0) 116 63 (54.3) 0.82 0.76

Use of anticoagulants‡ Every day 81 16 (19.8) 115 12 (10.4) 0.066 0.046

Physically worn out after a

day’s work

Often/always 81 44 (54.3) 111 31 (27.9) <0.001 <0.001

Mentally worn out after a

day’s work

Often/ always 85 54 (63.5) 115 60 (52.2) 0.11 0.16

Sick leave‡ ≥2 weeks 79 35 (44.3) 113 24 (21.2) 0.001 <0.001

*t Test for continuous variables and the Wald test for categorical variables.
†Adjusted for possible confounders (age) with linear regression for continuous variables and logistic regression for categorical variables.
‡The last 12 months.
PTS, post-thrombosis syndrome; QOL, quality-of-life.
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diseases, peptic ulcers, diabetes and cancer were not or
almost not reported in any group (results not shown).
Analgesics and allergy medicine were used more often
among those with PTS, but the use of vitamins and
anticoagulants daily were equally distributed among the
cases with and without PTS. The reported usage of
sleeping pills, antidepressants, tranquillizers, asthma
medication, antihypertensive drugs, hormones, insulin
and laxatives were very low (results not shown). Cases
with PTS were more often physically exhausted after a
day’s work and had more sick leaves than those without
PTS. When adjusted for possible confounders, women
with PTS still reported a poor health, pain not related to
lower limbs more often, more skin and psychiatric pro-
blems, and the use of analgesic drugs and allergy medi-
cation, more often physically worn out after work, and
more sick leaves compared with women without PTS.

DISCUSSION
Generic QOL assessed by QLI did not differ between
cases and controls, neither did well-being assessed by
GHQ-20 3–16 years after pregnancy-related VT.
Nevertheless, previous VT was associated with pain other
than in the lower limbs, being physically worn out after a
day’s work and having muscle–skeletal problems more
frequently than that among the reference population.
Women with PTS as a chronic complication to DVT in a
lower limb seem to have a particularly reduced outcome.
The negative impact of VT outside pregnancy on

generic QOL have been documented in several
studies,3 5 25 but one study did not find any impact of VT
on QOL assessed by SF-36.6 These studies are difficult to
compare with our study because of entirely different popu-
lations. The study population of the present study was
younger, of a lower BMI and experienced a very little
comorbidity as compared to that in previous reports. QOL
has not been investigated after pregnancy-related VT,
although we have previously reported data on disease-
specific QOL after DVT in the lower limbs assessed by the
VEINES-QOL/Sym questionnaire in a subpopulation of
the current study, including 208 patients with
pregnancy-related DVT in lower limbs. We found that
cases had significantly reduced outcomes as compared
with controls,9 and our results are diverging. Even if we
did not find important differences in generic QOL and
well-being between cases and controls, we found other dif-
ferences that might have a negative impact on QOL that is
not displayed by the two questionnaires. It is possible that
generic QOL questionnaires are too general and do not
capture specific health problems after VTand that disease-
specific questionnaires are more focused. It is usually
recommended to include both generic and disease-
specific questionnaires when assessing QOL.26

We are not surprised that more women who were pre-
viously suffered from VT still used anticoagulation even
if the event occurred many years ago. It is likely that
several women have experienced recurrent VT which

might lead to long-term anticoagulation. The higher use
of dietary supplements among controls is more difficult
to explain. It is well-known that different foods, medica-
tion and dietary supplements can interact with war-
farin,27 thus in a Norwegian patient warfarin users are
recommended to consult a doctor before taking a new
medication, dietary supplements or herbal products.
This may have caused a persisting caution against
dietary supplements among previous or current warfarin
users.
PTS has in several studies been found to be the most

important predictor for reduced QOL after DVT outside
pregnancy,4 5 and our findings are in line with this
observation. PTS can lead to pain, swelling, eczema and
venous ulcers in the affected lower limb. We found that
generic QOL assessed by Ferrans and Powers QLI was
reduced among cases having PTS, and these women also
assessed their general health to be worse as compared
with the women who had suffered DVT in a lower limb,
but did not develop PTS. Almost 75% of cases having
PTS reported pain other than in their lower limbs every
week or more often compared with 25% of cases
without PTS and this might contribute to a reduced
QOL and general health. The reason for cases with PTS
having more pain other than in the lower limbs is not
obvious, but might be caused by a failure load in other
parts of the body owing to limb problems. Eczema and
venous ulcers as a part of PTS can be the reason for
increased skin problems. Women with PTS also reported
more psychiatric problems, and this corresponds to the
knowledge that chronic disorders increase the likelihood
of having mood and anxiety disorders.28–30 The more
frequent use of analgesic drugs might be explained by
increased pain other than in the lower limbs among
cases with PTS. The increased use of allergy medicine is
more difficult to explain, but one explanation can be
that antihistamines are sometimes used to relieve itching
that can be one of the symptoms of PTS. PTS also seems
to increase sick leave and physical tolerance for working
leading to exhaustion after a day’s work. This might be
caused by the symptoms related to PTS and an increased
comorbidity in this group.

Limitations of the study
Among subjects initially invited to participate in the
study, a substantial number declined. The controls were
matched by date of birth and not by the place of living;
the selection of cases from only one hospital was done
mainly owing to limited funds. These two facts might
introduce a selection bias. We had access to the hospi-
tals’ medical files for all cases and controls, participating
or not.31 No significant differences regarding age,
smoking and BMI were detected between those partici-
pating or those who did not and we believe that our
data can be generalised to the population of women suf-
fering from VT related to pregnancy. We do not have
information on socioeconomic variables, general health
condition and pain experienced prior to the thrombotic
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event, and we can not exclude the posibility that these
differences existed before the event. For the QLI the
mean difference between cases and controls was 0.52
(95% CI 0–1.05), which is much lower than our defin-
ition of a clinically relevant difference. The 95% CI,
however, was narrow and indicates that our study had
sufficient test power. According to the medical files,
comorbidity was very low at the time of index pregnancy.
Therefore it is not likely that comorbidity before the
event would have confounded our findings.
Self-reported Villalta score has not been validated, but

it is not likely that our results on PTS will deviate very
much from results of the original Villalta scale. The five
symptoms of Villalta scale are self-reported in both
scales, and the six clinical signs are the same, but in the
original Villalta scale they are reported by health person-
nel and not by the patient.
We have performed a high number of analyses

without correcting the p values, this might lead to an
overestimation of the differences between groups. We
have chosen this approach because this is the first study
on generic QOL, general health and functioning after
pregnancy-related VT, and must therefore be considered
as a hypothesis-generating study. The entire question-
naire was based on self-reporting and data on comorbid-
ity and the use of medication were not validated.

Strengths of the study
To our knowledge our study is the first to report
generic QOL, general health and functioning after
pregnancy-related VT. The study sample was large, thus it is
not likely that the lack of power is the reason for not finding
a difference between cases and controls as far as QOL and
well-being were concerned. The study was population-based
and the diagnoses of VTwere all validated. The follow-up was
long and the women’s condition was probably stable for
many years after the acute event. We had access to the
medical files of those who participated in the study and
those who declined. QLI and GHQ-20 are validated diagnos-
tic tools for assessing QOL and well-being.

CONCLUSIONS
Long-term outcomes 3–16 years after pregnancy-related
VT on QOL and well-being were comparable with that of
the control population, but the cases still had reduced
long-term functional outcomes regarding pain, muscle–
skeletal problems and a feeling of physical exhaustion
after a day’s work. Cases that had DVT in a lower limb
and had developed PTS as a chronic complication, seem
to have particularly reduced outcome.

Acknowledgements We are grateful to all the women who participated in the
VIP study without any personal benefits.

Contributors HSW performed the statistical analyses, interpreted the data
and wrote the first draft of the manuscript. AFJ designed the original study,
collected the data and critically reviewed the manuscript. LS contributed to
the statistical analyses and critically reviewed the manuscript. PMS designed
the original study, interpreted the data and critically reviewed the manuscript.

Funding This work was supported by grants from the South-Eastern Norway
Health Authority, the Oslo University Hospital Trust and the Norwegian
Research Council (grant no 160805-V50). The sponsors of the study had no
role in the study design; the collection, analysis and interpretation of data; or
writing, review or an approval of the manuscript. The authors are fully
independent of the sponsors.

Competing interests None.

Ethics approval The research protocol was approved by the Regional
Committee for Research Ethics in Health Region East and the Norwegian
Ministry of Health and Social Affairs. The Norwegian Data Inspectorate
approved the processing of data files with sensitive personal health
information and the merging of clinical data and data from the register.
Informed consent was collected from the participants at the time of filling out
the questionnaire.

Provenance and peer review Not commissioned; externally peer-reviewed.

Data sharing statement No additional data are available.

REFERENCES
1. Centre for Maternal and Child Enquiries (CMACE). Saving mothers’

lives: reviewing maternal deaths to make motherhood safer: 2006–
08. The eighth report on confidential enquiries into maternal deaths
in the UK. Br J Obstet Gynaecol 2011;118(Suppl 1):1–203.

2. Wik HS, Jacobsen AF, Sandvik L, et al. Prevalence and predictors for
post-thrombotic syndrome 3 to 16 years after pregnancy-related
venous thrombosis: a population-based, cross-sectional, case-control
study. J Thromb Haemost 2012;10:840–7.

3. Klok FA, van Kralingen KW, van Dijk AP, et al. Quality of life in
long-term survivors of acute pulmonary embolism. Chest
2010;138:1432–40.

4. Kahn SR, Shbaklo H, Lamping DL, et al. Determinants of
health-related quality of life during the 2 years following deep vein
thrombosis. J Thromb Haemost 2008;6:1105–12.

5. van Korlaar IM, Vossen CY, Rosendaal FR, et al. The impact of
venous thrombosis on quality of life. Thromb Res 2004;114:11–18.

6. Ashrani AA, Silverstein MD, Rooke TW, et al. Impact of venous
thromboembolism, venous stasis syndrome, venous outflow
obstruction and venous valvular incompetence on quality of life and
activities of daily living: a nested case-control study. Vasc Med
2010;15:387–97.

7. Delis KT, Bountouroglou D, Mansfield AO. Venous claudication in
iliofemoral thrombosis: long-term effects on venous hemodynamics,
clinical status, and quality of life. Ann Surg 2004;239:118–26.

8. O’Donnell TF Jr., Browse NL, Burnand KG, et al. The
socioeconomic effects of an iliofemoral venous thrombosis. J Surg
Res 1977;22:483–8.

9. Wik HS, Enden TR, Jacobsen AF, et al. Long-term quality of life after
pregnancy-related deep vein thrombosis and the influence of
socioeconomic factors and comorbidity. J Thromb Haemost
2011;9:1931–6.

10. Ware JE Jr. SF-36 health survey update. Spine (Phila Pa 1976)
2000;25:3130–9.

11. Ferrans CE, Powers MJ. Quality of life index: development and
psychometric properties. ANS Adv Nurs Sci 1985;8:15–24.

12. Ferrans CE, Powers MJ. Psychometric assessment of the quality of
life index. Res Nurs Health 1992;15:29–38.

13. Goldberg D. Identifying psychiatric illness among general medical
patients. Br Med J (Clin Res Ed) 1985;291:161–2.

14. Steine S, Laerum E, Eritsland J, et al. Predictors of enhanced well-being
after coronary artery bypass surgery. J Intern Med 1996;239:69–73.

15. Sveen U, Thommessen B, Bautz-Holter E, et al. Well-being and
instrumental activities of daily living after stroke. Clin Rehabil
2004;18:267–74.

16. Jacobsen AF, Skjeldestad FE, Sandset PM. Incidence and risk
patterns of venous thromboembolism in pregnancy and puerperium—

a register-based case-control study. Am J Obstet Gynecol
2008;198:233–7.

17. Jacobsen AF, Skjeldestad FE, Sandset PM. Ante- and postnatal risk
factors of venous thrombosis: a hospital-based case-control study.
J Thromb Haemost 2008;6:905–12.

18. Rustoen T, Wiklund I, Hanestad BR, et al. Validity and reliability of
the Norwegian version of the Ferrans and Powers Quality of Life
Index. Scand J Caring Sci 1999;13:96–101.

19. Malt UF, Mogstad TE, Refnin IB. (Goldberg’s General Health
Questionnaire). Tidsskr Nor Laegeforen 1989;109:1391–4.

8 Wik HS, Jacobsen AF, Sandvik L, et al. BMJ Open 2012;2:e002048. doi:10.1136/bmjopen-2012-002048

Long-term QOL after pregnancy-related venous thrombosis

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2012-002048 on 8 N

ovem
ber 2012. D

ow
nloaded from

 

http://bmjopen.bmj.com/


20. Malt UF. The validity of the General Health Questionnaire in a sample of
accidentally injured adults. Acta Psychiatr Scand Suppl 1989;355:103–12.

21. Kvam AK, Fayers PM, Wisloff F. Responsiveness and minimal
important score differences in quality-of-life questionnaires: a
comparison of the EORTC QLQ-C30 cancer-specific questionnaire
to the generic utility questionnaires EQ-5D and 15D in patients with
multiple myeloma. Eur J Haematol 2011;87:330–7.

22. Norman GR, Sloan JA, Wyrwich KW. Interpretation of changes in
health-related quality of life: the remarkable universality of half a
standard deviation. Med Care 2003;41:582–92.

23. Kahn SR, Partsch H, Vedantham S, et al. Definition of post-thrombotic
syndrome of the leg for use in clinical investigations: a recommendation
for standardization. J Thromb Haemost 2009;7:879–83.

24. Ware JE, Kosinski M, Keller SD. SF-36 physical and mental health
summary scales: A user’s manual. Boston: The Health Institute, New
England Medical Center, 1994.

25. Kahn SR, M’Lan CE, Lamping DL, et al. The influence of venous
thromboembolism on quality of life and severity of chronic venous
disease. J Thromb Haemost 2004;2:2146–51.

26. Lamping DL. Measuring health-related quality of life in venous
diseasepractical and scientific considerations. Angiology
1997;48:51–7.

27. Holbrook AM, Pereira JA, Labiris R, et al. Systematic overview of
warfarin and its drug and food interactions. Arch Intern Med
2005;165:1095–106.

28. de Ornelas Maia AC, Braga AD, Brouwers A, et al. Prevalence of
psychiatric disorders in patients with diabetes types 1 and 2. Compr
Psychiatry 2012;53:1169–73.

29. Frasure-Smith N, Lesperance F. Depression and anxiety as
predictors of 2-year cardiac events in patients with stable coronary
artery disease. Arch Gen Psychiatry 2008;65:62–71.

30. Ponarovsky B, Amital D, Lazarov A, et al. Anxiety and depression in
patients with allergic and non-allergic cutaneous disorders. Int J
Dermatol 2011;50:1217–22.

31. Bergrem A, Jacobsen EM, Skjeldestad FE, et al. The association of
antiphospholipid antibodies with pregnancy-related first time venous
thrombosis—a population-based case-control study. Thromb Res
2010;125:e222–7.

Wik HS, Jacobsen AF, Sandvik L, et al. BMJ Open 2012;2:e002048. doi:10.1136/bmjopen-2012-002048 9

Long-term QOL after pregnancy-related venous thrombosis

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2012-002048 on 8 N

ovem
ber 2012. D

ow
nloaded from

 

http://bmjopen.bmj.com/

