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Low Back Pain and Pelvic Pain During Pregnancy
Prevalence and Risk Factors

Ingrid M. Mogren, MD, PhD,* and Anna I. Pohjanen, MD†

Study Design. Cross-sectional study. Women giving
birth at one of two hospitals of northern Sweden from 1
January 2002 until 30 April 2002 were invited to fill in a
questionnaire on their obstetric and gynecological his-
tory, actual pregnancy, and delivery.

Objective. The aim of this study was to investigate
prevalence and risk factors for low back pain and pelvic
pain (LBPP) during pregnancy.

Summary of Background Data. Although low back
pain and pelvic pain during pregnancy is a most common
complication of pregnancy, its etiology is unknown and
the pathophysiology is poorly understood.

Methods. The sample was analyzed by calculating the
prevalence of LBPP during pregnancy. Univariate and
multivariate logistic regression was performed to calcu-
late odds ratio (OR) and its 95% confidence intervals (CI)
where applicable. Parametric and nonparametric testing
was used to establish differences between groups.

Results. The response rate was 83.2% (N � 891). The
prevalence of LBPP during pregnancy was 72%. Most
cases reported both anterior and posterior pain. Increas-
ing parity, history of hypermobility, and reported periods
of amenorrhea were risk factors for LBPP. Women with
LBPP had significantly higher prepregnancy weight, end-
pregnancy weight, and prepregnancy and end-pregnancy
body mass index. Age at menarche and use of oral con-
traceptives were not associated with LBPP. Nonrespon-
dents were of the same age and parity as respondents.

Conclusions. A majority of pregnant women report
LBPP. Parity, LBPP during a previous pregnancy, body
mass index, a history of hypermobility, and amenorrhea
are factors influencing the risk of developing LBPP during
pregnancy.
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The lifetime incidence of low back pain has been found
to be 66% for 38- to 64-year-old Swedish women.1 Low

back pain and pelvic pain (LBPP) is a common symptom
during pregnancy, and the prevalence has been reported
to vary from 24% to 90% in different studies.2–6 In one
third of pregnant women, back pain is a severe problem
compromising normal everyday life.4 Peripartum pelvic
pain interferes with most activities of daily living and
with sexual life.7,8 Back pain occurs twice as often in
women with a history of back pain and women who have
been pregnant previously. Younger women tend to have
increased risk for back pain.9 Occurrence of pelvic pain
is associated with twin pregnancy, first pregnancy, larger
weight of the fetus, forceps or vacuum extraction, and a
flexed position of the woman during childbirth.7 Women
who experienced pelvic pain during a previous preg-
nancy report a relapse in 85% during a subsequent preg-
nancy.7 Women experiencing pelvic pain during
pregnancy have been found to have normal height and
weight and normal weight gain during pregnancy7; how-
ever, body mass index (BMI) has been reported to be
significantly increased among first pregnant women with
low back pain.10 The proportion of sick leave among
Swedish pregnant women is high, and back pain is a
common cause of sick leave.11,12

Although LBPP during pregnancy is a most common
complication of pregnancy, its etiology is unknown and
the pathophysiology is poorly understood. Some models
propose increased spinal load and decreased stability in
the pelvic girdle as major causes.13,14 Increases in ab-
dominal diameter, fetal weight, and muscular dysfunc-
tion have been found to be associated with LBPP during
pregnancy.15–17 A general increase in mobility of joints
during pregnancy has also been described.4,18,19 How-
ever, some authors claim that back pain during preg-
nancy cannot primarily be explained by biomechanical
factors.15 Different attempts to investigate the cause of
increased joint mobility during pregnancy have been
made; in the 1980s, relaxin was reported to be associated
with pelvic pain during pregnancy.20 This association
later has both been supported21,22 and contradict-
ed.19,23,24 Reproductive hormones and procollagen in
serum have been found to be associated with pelvic pain
during late pregnancy.25 Oral contraception (OC) has
also been investigated in relation to LBPP during preg-
nancy with contradictory findings.26–29 OC use has been
reported to influence the collagen metabolism.30

Some authors consider LBPP during pregnancy to be a
normal condition of pregnancy.31,32 The symptoms may
vary highly, and individuals are affected to different de-
grees. Nevertheless, referring to the actual scientific
knowledge,5–7,16,17,19,33 this condition should be consid-
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ered a complication of pregnancy for women with sub-
stantial impairment. For a small proportion of the af-
fected individuals, the symptoms will not regress, and
instead the condition will progress into chronic LBPP
after pregnancy.34,35

The aim of this study was to investigate the prevalence
and risk factors for LBPP during pregnancy. The ques-
tionnaire used in the study was extensive and investi-
gated many different themes in the obstetric and gyneco-
logic history of the participant, and background factors
not reported previously in the literature were inquired.

Materials and Methods

The study was cross-sectional with retrospective data collec-
tion. The first date of inclusion was January 1, 2002 (date of
delivery) and the last date April 30, 2002. All women who gave
birth at the Departments of Obstetrics and Gynaecology at
Umeå University Hospital (UUH) or the Sunderby Hospital
(SH) in the counties of Västerbotten and Norrbotten in north-
ern Sweden were invited to fill in a questionnaire containing
approximately 80 questions. Participation in the study implied
competence in the Swedish language. Within approximately 24
hours of the delivery, the women received oral and printed
information on the aims of the study from a midwife on duty at
the department. Voluntary participation was emphasized. Each
woman who gave her oral consent to participate received a
questionnaire with a unique number. The questionnaire was
usually collected before discharge from hospital; women who
had not completed the questionnaire were given a prepaid en-
velope. Some patients who had given birth at UUH and who
had been overlooked in the initial request to participate in the
study during their stay at the hospital were contacted by tele-
phone by one of the two authors. They were informed on the
phone about the study; and if they agreed to participate, they
were sent a questionnaire by post. Missing cases at SH were not
telephoned because of lack of personnel.

The women’s identification (ID) number, the unique num-
ber of the questionnaire, and the date of distribution and date
of collection of the questionnaire were registered. If a woman
declined to participate, her ID number was recorded for the
purpose of analysis of missing data. Women had to be delivered
at a gestational age of at least 23 weeks with live or stillbirth to
be included in the study.

The study was approved by the Ethics Committee at Umeå
University (D No. 01–335) and each participant gave her in-
formed oral consent.

Definitions. Low back pain or pelvic pain (LBPP) during
pregnancy was defined as “recurrent or continuous pain for
more than 1 week from the lumbar spine or pelvis” during
actual pregnancy. A woman was considered to have had LBPP
during pregnancy if she positively answered a specific question
about LBPP with patient-drawn markings of localization of
pain on a schematic drawing in the questionnaire (Figure 1).
Women with LBPP were requested to report their highest pain
score due to LBPP during their pregnancy before and during
delivery on a visual analogue scale (VAS), where 0 denoted “no
pain” and 10 denoted “worst thinkable pain.” Patients with a
maximum of 7 or more on a self-rated pain score (VAS) were
considered as having high pain score LBPP (hps-LBPP).

In our clinical settings, emergency caesarean section denotes

immediate caesarean section and acute caesarean section de-
notes all other nonelective caesarean sections.

Preterm birth was defined as gestational age � 37 com-
pleted weeks (�259 days); term birth included gestational age
of 37 to 41 completed weeks (259–293 days) and post-term
birth was defined as a gestational age of � 42 weeks (i.e., �294
days). Gestational age was determined by ultrasound in almost
all cases.

Prepregnancy weight was defined as reported weight before
the actual pregnancy. End-pregnancy weight was defined as
reported weight before the delivery. Body mass index (BMI)
was defined as weight (kg)/height (m2).

All women were requested to score their total experience of
the delivery on a VAS with end-points of 0 and 10 cm, where 0
denoted “very bad” and 10, “very good.”

Statistics. The sample was analyzed with calculation of means
and standard deviations (SD) for parametric data. Indepen-
dent-samples t test was used to test difference between groups
for parametric data. Nonparametric two-independent-samples
testing was used to test the difference between groups for non-
parametric data. Pearson �2 test was used to test the difference
between groups for categorical data. The sample was analyzed
with calculation of odds ratios (ORs) and their 95% confidence
intervals (CIs) by univariate and multivariate logistic regression
for LBPP during pregnancy in relation to different background
variables. In multivariate logistic regression ORa denotes an
OR with adjustment for place of delivery, maternal age, and
parity. ORb denotes an OR with adjustment for place of deliv-
ery, maternal age, parity, and highest educational level while
ORc denotes adjustment for place of delivery, parity, and hy-
permobility. Bivariate correlation was investigated with Pear-
son’s correlation coefficient. For evaluation of the consistency
of the responses in the questionnaire, Cohen’s kappa or the
intraclass correlation coefficient was calculated for participants
answering an identical questionnaire once more.

Results

The total number of women who delivered at UUH and SH
was 1,114: 516 women (46.3%) at UUH and 598 women
(53.7%) at SH. Participation in the study implied compe-
tence in the Swedish language. Non-Swedish-competent
women were therefore primarily excluded. Accordingly,

Figure 1. Reported localization of low back pain and pelvic pain
during pregnancy.

984 Spine • Volume 30 • Number 8 • 2005



the sample of eligible women was 1,071 women and is
presented in Figure 2. Nonrespondents were women who
either did not receive a questionnaire or who did not fill in
a received questionnaire. The net sample consisted of 891
women (Figure 2).

Data Sets From UUH and SH
The overall prevalence of LBPP was 71.7% (N � 639),
with no significant difference (P � 0.480) in the preva-
lence of LBPP between UUH and SH (Table 1) in non-
parametric test. Distribution of educational level, mater-

Figure 2. The sample.

Table 1. Prevalence of Specified Variables

Variable

UUH and SH UUH SH

No. (%) No. (%) No. (%)

No. of participants 891 (100.0) 434 (48.7) 457 (51.3)
Prevalence of LBPP 639 (71.7) 316 (72.8) 323 (70.7)
Prevalence of hps-LBPP 207 (23.2) 114 (26.3) 93 (20.4)
Highest educational level 882 (99.0) 430 (99.1) 452 (98.9)

9-yr compulsory schooling 51 (5.8) 22 (5.1) 29 (6.4)
Folk high school 7 (0.8) 4 (0.9) 3 (0.7)
Senior high school 424 (48.1) 190 (44.2) 234 (51.8)
University 400 (45.4) 214 (49.8) 186 (41.2)

Maternal age 891 (100.0) 434 (100.0) 457 (100.0)
�19 yr 14 (1.6) 7 (1.6) 7 (1.5)
20–24 yr 112 (12.6) 49 (11.3) 63 (13.8)
25–29 yr 334 (37.5) 164 (37.8) 170 (37.2)
30–34 yr 293 (32.9) 146 (33.6) 147 (32.2)
35–39 yr 116 (13.0) 57 (13.1) 59 (12.9)
�40 yr 22 (2.5) 11 (2.5) 11 (2.4)

Parity 891 (100.0) 434 (100.0) 457 (100.0)
1 375 (42.1) 182 (41.9) 193 (42.2)
2 313 (35.1) 152 (35.0) 161 (35.2)
3 143 (16.0) 72 (16.6) 71 (15.5)
�4 60 (6.7) 28 (6.5) 32 (7.0)

Gestational age 890 (99.9) 434 (100.0) 456 (99.8)
�37 wk 69 (7.8) 40 (9.2) 29 (6.4)

37–41 wk 758 (85.2) 357 (82.3) 401 (87.9)
�42 wk 63 (7.1) 37 (8.5) 26 (5.7)

Mode of delivery 891 (100.0) 434 (100.0) 457 (100.0)
Vaginal delivery 657 (73.7) 301 (69.4) 356 (77.9)
Vacuum extraction 62 (7.0) 39 (9.0) 23 (5.0)
Forceps 4 (0.4) — — 4 (0.9)
Caesarean section, elective 82 (9.2) 40 (9.2) 42 (9.2)
Caesarean section, acute 70 (7.9) 45 (10.4) 25 (5.5)
Caesarean section, emergency 16 (1.8) 9 (2.1) 7 (1.5)
Caesarean section, total 168 (18.9) 94 (21.7) 74 (16.2)

UUH � Umeå University Hospital; SH � Sunderby Hospital; LBBP � low back pain and pelvic pain during pregnancy; hps-LBBP � high pain score LBPP.
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nal age, parity, gestational age, and mode of delivery is
presented in Table 1. There was no difference in age
between women delivered in UUH (mean age, 30.12
years, SD, 4.90 years) and SH (mean age, 29.89 years;
SD, 4.90 years) in t test (P � 0.478), and this was also the
case for parity (P � 0.614; t test) when comparing UUH
(mean parity, 1.88; SD, 0.94) and SH (mean parity, 1.92;
SD, 1.08). Gestational age in 887 women (99.6%) was
determined by routine ultrasound. Mean gestational age
in days was 277.2 (SD, 16.0) at UUH and 277.6 (SD,
12.9) at SH (P � 0.693; t test). Mean birth weight at
UUH was 3,514 g (SD, 686 g) and at SH, 3,582 g (SD,
624 g) (P � 0.118; t test). Highest educational level (P �
0.163) and mode of delivery (P � 0.542) did not differ
between women delivered at UUH and SH in Pearson �2

test.

LBPP During Pregnancy
Anterior pelvic pain alone was reported by 12.1% (N �
77) and posterior pain alone was noted by 28.0% (N �
179) of the total number of women reporting LBPP
(N � 639). Combined anterior and posterior pain was

reported by 59.8% (N � 382). Therefore, posterior low
back pain or pelvic pain was experienced by a total of
87.8% of women and anterior pelvic pain by a total of
71.8% of the women with LBPP. T test showed that
maternal mean age did not differ significantly for women
with and without LBPP. First appearance of pain symp-
toms of LBPP was reported from the gestational age of 1
week until 39 weeks of gestation, with a mean gesta-
tional age at the start of LBPP of 22.1 week (SD, 7.9
weeks). The distribution of first appearance of pain
symptoms is presented in Figure 3 (N � 551). The re-
ported mean value and SD of the highest pain score due
to LBPP during pregnancy was 5.8 and 2.2, respectively
(N � 593). The corresponding mean value and SD for
highest pain score (due to LBPP) during their delivery for
women with LBPP was 5.4 and 3.8 (N � 529). Total
experience of delivery did not differ between women
with and women without LBPP during pregnancy (Table
2). Reported highest pain score of LBPP during preg-
nancy presented a moderate inverse correlation to gesta-
tional age at first appearance of pain symptoms (r2 �
�0.27). Women who reported previous LBPP in life re-
ported first appearance of LBPP during a pregnancy in
50%. Mean age at first appearance of LBPP was reported
to be 22.8 years of age (SD, 5.7 years; range, 10–39
years). Women with LBPP had a mean gestational age of
277.7 days (SD, 14.0 days), and the corresponding mean
gestational age for women without LBPP was 276.9 (SD,
15.8; P � 0.717, t test). The prevalence of LBPP in moth-
ers giving preterm birth, term birth, and post-term birth
was 72.5%, 71.9%, and 68.3%, respectively. Preva-
lences of LBPP during pregnancy in relation to parity were
72.5%, 85.4%, 87.2%, and 87.5% for parity 1 to 4, re-
spectively. The risk for recurrence of LBPP in women who
reported LBPP in a previous pregnancy was 94.6% for
women in their second parity and 89.3% for women in
their third parity. Women reporting LBPP during a previ-
ous pregnancy reported total recovery from LBPP after that
pregnancy (before start of the actual pregnancy) in 58.3%,

Figure 3. Week of gestation at first appearance of low back pain
and pelvic pain.

Table 2. Test for Difference Between Groups for Specified Variables Between Women With and Women Without
LBPP Using the Independent-Samples t Test and the Pearson’s �2 Test Where Applicable

No. T Test, P
Pearson’s �2

Test, P

LBPP No LBPP

Variable No. (%) Mean SD No. (%) Mean SD

Mean maternal age 891 0.237 639 (71.7) 29.88 4.80 252 (28.3) 30.31 5.15
Total experience of delivery 864 0.241 624 7.87 2.21 240 8.06 1.88
Mean age at menarche 873 0.340 628 12.7 1.35 245 12.8 1.35
History of menstruations 878 0.101 632 (100.0) 246 (100.0)

Mainly regular 709 499 (79.0) 210 (85.4)
Mainly irregular 80 58 (9.2) 22 (8.9)
Mainly regular* 46 39 (6.2) 7 (2.8)
Mainly irregular† 39 33 (5.2) 6 (2.4)
Other bleeding pattern 4 3 (0.5) 1 (0.4)

LBPP � low back pain and pelvic pain.
*Mainly regular menstruations with one or more periods of amenorrhea.
†Mainly irregular menstruations with one or more periods of amenorrhea.
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66.4%, and 70.7% of cases (women in their second, third
and fourth parity, respectively).

Parity and Educational Level
Increasing parity was associated with increasing risk for
LBPP. The association was strengthened when adjusting
for maternal age and educational level (Table 3). The
association was further pronounced when selecting the
group of hps-LBPP (Table 4). Estimates of risk for LBPP
and hps-LBPP indicated an inverse association between
LBPP and hps-LBPP and increasing educational level
(Tables 3 and 4).

Maternal Weight, Body Mass Index, and Birth Weight
of the Child

Women developing LBPP weighed significantly more
and had a significantly higher BMI (Table 5). Prepreg-
nancy and end-pregnancy weight and BMI were highly
correlated (r2 � 0.90 and r2 � 0.89, respectively) for
women with LBPP, and this was also the case for non-
LBPP women (r2 � 0.89 and r2 � 0.86, respectively).
Women with BMI � 30 had an increased risk for LBPP

(crude OR [COR], 1.87; 95% CI, 1.18–2.94, and ORb,
1.96; 95% CI, 1.22–3.16) in comparison with women
with BMI � 25. Women with BMI � 30 had an even
higher risk of hps-LBPP (COR, 3.07; 95% CI, 1.65–5.69
and ORb � 3.69, 95% CI: 1.88–7.23).

Mean birth weight was 3,549 g (SD, 656 g; N �
891 g), with a range of 952 to 5,820 g. Women with
LBPP (mean birth weight, 3,573 g; SD, 649 g; range,
952–5,620 g) had an almost significantly higher birth
weight (P � 0.080, t test) than women without LBPP
(mean birth weight, 3,488 g; SD, 669 g; range, 1,088–
5,820 g). Birth weight of 4,000 g or more was associated
with increased risk for LBPP (COR, 1.45; 95% CI, 1.06–
2.25), however, not remaining significant when adjust-
ing for parity, place of delivery, highest educational level,
and maternal BMI (OR, 1.42; 95% CI, 0.94–2.14).

History of Hypermobility
A total of 150 women (17.3%) reported that they were
diagnosed as having hypermobile joints (150 of 869).
Seventy-seven (8.8%) reported at least one person

Table 3. Odds Ratio (OR) and Its 95% Confidence Interval (CI) for LBPP for Specified Variables Calculated by the
Univariate and Multivariate Logistic Regression

Variable Crude OR CI 95% OR* CI 95%* OR† CI 95%† LBPP No LBPP

Parity
1 1.00 — 1.00 — 1.00 — 244 129
2 1.78 1.26–2.49 1.78 1.26–2.50 2.02 1.40–2.90 241 68
3 1.92 1.22–3.01 1.91 1.21–3.01 2.65 1.60–4.39 112 29
4–8 1.14 0.63–2.06 1.15 0.64–2.06 1.51 0.79–2.89 41 18

Maternal age Crude OR CI 95% OR* CI 95%* OR‡ CI 95%‡ LBPP No LBPP
�24 yr 1.00 — 1.00 — 1.00 89 35
25–29 yr 1.41 0.89–2.24 1.40 0.88–2.23 1.23 0.74–2.02 258 74
30–34 yr 0.87 0.55–1.37 0.86 0.54–1.36 0.62 0.36–1.07 198 93
�35 yr 0.89 0.52–1.51 0.88 0.52–1.49 0.67 0.36–1.23 93 42

Highest educational level Crude OR CI 95% OR* CI 95%* OR§ CI 95%§ LBPP No LBPP
9-yr compulsory schooling 1.00 — 1.00 — 1.00 — 42 9
Folk high school 1.28 0.13–12.02 1.26 0.13–11.85 1.70 0.17–16.64 6 1
Senior high school 0.60 0.28–1.27 0.60 0.28–1.27 0.64 0.29–1.39 312 112
University 0.49 0.23–1.04 0.48 0.22–1.03 0.59 0.26–1.32 278 122

Note: Values included in analyses are specified.
*Adjusted for place of delivery (i.e., hospital).
†Adjusted for maternal age and highest educational level.
‡Adjusted for parity and highest educational level.
§Adjusted for parity and maternal age.

Table 4. Odds Ratio (OR) and Its 95% Confidence Interval (CI) for hps-LBPP for Specified Variables in Univariate and
Multivariate Logistic Regression

Variable Crude OR CI 95% OR* CI 95%*

Parity
1 1.00 — 1.00 —
2 2.28 1.47–3.54 2.51 1.57–4.01
3 2.88 1.66–4.99 4.34 2.28–8.25
4–8 1.92 0.94–3.92 2.88 1.26–6.55

Highest educational level Crude OR CI 95% OR† CI 95%†
9-yr compulsory schooling 1.00 — 1.00 —
Folk high school 0.53 0.03–9.50 1.48 0.77–2.85
Senior high school 0.51 0.21–1.20 0.65 0.31–1.33
University 0.35 0.14–0.83 0.45 0.19–1.06

*Adjusted for maternal age, highest educational level, and place of delivery (i.e., hospital).
†Adjusted for maternal age, parity, and place of delivery.
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among their parents and siblings as being hypermobile
(77 of 872). Diagnosed hypermobility was more com-
mon in women reporting LBPP (P � 0.012) and the risk
for LBPP was increased when the woman was diagnosed
hypermobile (COR, 1.74; 95% CI, 1.12–2.70; and ORb,
1.79; 95% CI, 1.14–2.80). The risk of hps-LBPP was
even higher (COR, 2.65; 95% CI, 1.61–4.36; and ORb,
2.66; 95% CI, 1.58–4.46) if hypermobility was diag-
nosed. Women diagnosed with hypermobility and/or
with a history of hypermobility in the family (19.9%)
presented also an increased risk for LBPP (COR, 2.07; 95%
CI, 1.35–3.18; and ORb, 2.12; 95% CI, 1.37–3.28).

Family History of LBPP During Pregnancy
All women were asked whether their own mother had
had a history of LBPP during one or more of her preg-
nancies. The response alternatives were “yes” (14.2%),
“no” (26.2%), and “don’t know” (59.6%), with 2.5%
being missing responses. The women answering “yes”
and “no” (39.4% of all women) were included in the
analyses (N � 351). Women reporting a history of low
back pain or pelvic pain during pregnancy in the mother
had an increased risk for LBPP (COR, 2.11; 95% CI,
1.21–3.65; and ORc, 2.01; 95% CI, 1.14–3.54). Hps-
LBPP demonstrated the same risk level (COR, 2.26; 95%
CI, 1.21–4.21; and ORc, 2.00; 95% CI, 1.03–3.86).
Thirty-nine percent (N � 342) of the women reported
having at least one sister with one or more births. If the
sister had a history of LBPP during pregnancy, the risk
for LBPP was increased for the woman (COR, 2.75; 95%
CI, 1.42–5.31; and ORc, 2.92; 95% CI, 1.45–5.86).

History of OC Use
Mean age at starting to take OCs was 17.5 years (SD, 2.8
years; range, 10–32 years) and differed between women
with and women without LBPP, as shown in the t test
(mean age 17.4 years; SD, 2.8 years vs. 17.8 years; SD,
2.6 years, P � 0.028). Oral contraceptive (OC) use was
reported by 90.1% (N � 794 of 881), while 9.9% (N �
87) had never used OCs. The mean user time of mainly
combined OCs was 6.6 years (SD, 3.6 years; range, 0.1–
20.0 years, N � 525), while the corresponding user time

for mainly mini-pills was 5.1 years (SD, 4.5 years; range,
0.1–22.0 years, N � 99). The mean user time of OCs did
not differ between women with and women without
LBPP (6.0 years, SD, 3.4 years vs. 6.0 years; SD, 3.8
years; P � 0.813, t test). Use, at some point in their lives,
of mainly combined OCs or mini-pills did not influence
the women’s risk for LBPP in relation to women with no
previous use of OCs (COR, 0.78; 95% CI, 0.46–1.34;
and COR, 0.68; 95% CI, 0.35–1.31, respectively). Cor-
responding estimates were similar for hps-LBPP.

Menarche and History of Menstrual Pattern
Mean age at menarche did not differ significantly for
women with and women without LBPP, as calculated in
the t test (Table 2). The pattern of menstrual bleedings is
shown in Table 2. All women reporting experience of
one or more periods of amenorrhea, irrespective of
whether their bleeding pattern, was mainly regular or
irregular, had an increased risk for LBPP compared with
women with mainly regular menstruations (COR, 2.33;
95% CI, 1.26–4.30; and ORb, 2.37; 95% CI, 1.27–
4.42). The corresponding estimates for hps-LBPP was
even higher (COR, 2.80; 95% CI, 1.39–5.60; and ORb,
2.95; 95% CI, 1.41–6.14). Women with irregular men-
struations had no increased risk for LBPP in comparison
with women with regular menstruations. Women treated
for irregular menstruations, anovulation, and amenor-
rhea presented no association with LBPP.

Data Collection Routines
At distribution and collection of the questionnaires, the
distribution and collection dates were continuously reg-
istered. The following information is from UUH, which
had the most complete registered data on dates of distri-
bution and collection of questionnaires. Most women at
UUH received the questionnaire during the date of deliv-
ery (N � 313; 72.6%, total registered number � 431)
and the mean time of distribution of the questionnaire
was 1.2 days after the date of delivery (SD, 4.2 days;
range, 0–53 days). Most women filled in and returned
the questionnaire during their stay at the hospital
(70.5% of participants handed in the questionnaire

Table 5. Test of Difference With Independent-Samples t Test Between Women With and Women Without LBPP in
Relation to Specified Variables and Distribution of Body Mass Index (BMI)

Weight No. Minimum Weight (kg) Maximum Weight (kg) Mean Weight (kg) SD t Test, P

Pre-pregnancy weight, no LBPP 244 44 110 64.7 11.0 0.001
Pre-pregnancy weight, LBPP 623 44 133 68.0 13.5
End-pregnancy weight, no LBPP 245 56 126 79.3 11.8 �0.001
End-pregnancy weight, LBPP 619 46 138 83.3 14.2

BMI No. Minimum BMI (kg/m2) Maximum BMI (kg/m2) Mean BMI (kg/m2) SD t Test, P
Pre-pregnancy BMI, no LBPP 242 17.21 37.42 23.30 3.56
Pre-pregnancy BMI, LBPP 623 16.65 44.96 24.57 4.57 �0.001
End-pregnancy BMI, no LBPP 243 21.30 42.10 28.56 3.74
End-pregnancy BMI, LBPP 619 19.15 46.85 30.10 4.77 �0.001
End-pregnancy BMI, divided into groups No. %

� 25 121 14.1
25–29 378 43.9
�30 363 42.0
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within 5 days of the date of delivery) and the mean time
of return of the questionnaire was 9.6 days (SD, 22.9
days; range, 0–275 days) after date of delivery. The
mean time of the women keeping the questionnaire was
8.6 days (SD, 22.5 days; range, 0–274 days). The time
calculations above are slightly overestimated since some
questionnaires were sent by post (assigned date of distri-
bution was equal date of sending the questionnaire) and
received by post (assigned date of collection was equal to
the date of postal delivery).

Validity of the Data and Nonrespondents
The content of the questionnaire was validated. Partici-
pants were asked to fill in the questionnaire a second
time. Twenty-nine women were asked (by telephone)
and reacted positively to the request to redo the question-
naire. A second questionnaire was sent by post within
approximately 2 to 3 weeks of the collection of the pri-
mary questionnaire. Twenty-five of these women filled in
an identical questionnaire. The women reported LBPP in
60% of cases (N � 15). There was total agreement be-
tween the first and the second set of answers to questions
on the woman’s birth year, date of delivery, birth weight,
method of delivery, amenorrhea, contraceptives (specific
question), highest educational level, and LBPP (N � 25).
There was no difference in reported age at start of OC use
and age at menarche. Cohen’s kappa was 0.89 (95% CI,
0.69–1.00) for pattern of menstrual bleedings (N � 25).
The intraclass correlation coefficient (consistency defini-
tion) was 0.89 (95% CI, 0.77–0.96) for total experience
of delivery (VAS). Gestational age at the first symptom of
LBPP differed between the primary and the second ques-
tionnaire (21.8 weeks vs. 19.6 weeks).

Eventually, 180 parturients did not participate in the
study, 61 of whom delivered at UUH (33.9%) and 119
(66.1%), at SH (Figure 2). The nonrespondent group
was compared with the group of respondents using t test
or nonparametric test. There was no difference between
nonrespondents and respondents with regard to the
mean number of pregnancies (2.4; SD, 1.5; vs. 2.4, SD,
1.4), parity (1.9; SD, 1.2; vs. 1.9; SD, 1.0) and maternal
age (30.0 years; SD, 5.5 years; vs. 30.0 years; SD, 4.9
years) in t tests. Gestational age in days differed signifi-
cantly (271.2 days; SD, 21.6 days; vs. 277.4 days; SD,
14.5 days; P � 0.001, t test), with an increased number
of preterm births (11.7% vs. 7.8%) for nonrespondents.
The distribution of method of delivery did not differ sig-
nificantly (P � 0.776, vaginal delivery nonrespondents
vs. respondents 73.7% vs. 71.7%, caesarean section
18.9% vs. 19.4%) in Pearson �2 test. Emergency caesar-
ean section was more frequent among nonrespondents
than among respondents (2.8% vs. 1.8%). In 36.1%
(N � 65) of the records of nonrespondents, there was a
note on probable symptoms or diagnosis of LBPP.

Time of return of the questionnaire was not associated
with prevalence of LBPP. Women responding within 5
days of delivery reported a prevalence of LBPP of 73.6%,

and women responding after 6 days or more had a prev-
alence of LBPP of 67.2% (Pearson �2 test, P � 0.198).

Discussion

The high prevalence of LBPP during pregnancy suggests
that LBPP is a major public health issue. Previous studies
have reported different prevalences.2–5 One of the expla-
nations may be the lack of a uniform classification for
LBPP during pregnancy, as discussed below. Other ex-
planatory factors may be the level of representativity in
different studies and a possible time-dependent cohort
effect.

UUH is the primary referral unit for SH and other
local hospitals in the counties of Västerbotten and
Norrbotten. Five delivery units are available in the area,
including UUH and SH. The total population of the
counties of Västerbotten and Norrbotten reached
254,818 (127,814 females) and 254,733 (125,844 fe-
males), respectively, on December 31, 2001.36 During
the study period, a total of 912 and 776 women delivered
in the counties of Västerbotten and Norrbotten, re-
spectively (personal message, Centre of Epidemiology
at the National Board of Health and Welfare, Swe-
den). Accordingly, the proportion of women delivered
at UUH and SH in relation to the total number of
women delivered in the two counties was 56.6% (516
of 912) and 77.1% (598 of 776). Neither mode of
delivery nor educational attainment differed signifi-
cantly between UUH and SH. In multivariate logistic
regression, place of delivery (i.e., hospital) was used as
a possible confounder; however, the estimates were
unaffected. We consider our participating women to
be representative of the women in the counties of
Västerbotten and Norrbotten and most probably also
of Swedish women as a whole.

There is a lack of a uniform classification of low back
pain and pelvic pain during pregnancy. Low back pain is
commonly defined as pain referred to the area between
the twelfth rib and the gluteal folds.37 This anatomic
area also includes the sacroiliac joints, which probably
can be considered as a separate functional entity in the
pathophysiology of pain in the pelvis.15 Other terms that
are used are posterior pelvic pain,15 pelvic pain,20,38 pel-
vic girdle relaxation,23 and pelvic joint instability.39 Dif-
ferent attempts at subclassification of pelvic pain during
pregnancy have been presented previously.5,6 In the
present study, we used an original pain schedule based
on the clinical experience of the authors in their clinical
work with patients with LBPP. Evidently, absence of a
uniform definition of LBPP will create difficulties in com-
paring results of different studies, if not in comprehend-
ing them. However, we consider our model to be suitable
for a questionnaire asking for subject-reported percep-
tion of symptoms. Obviously, women may have under-
stood other pain symptoms to have originated from
LBPP, when they had in fact had other causes. For ex-
ample, true ischiadic pain (not related to the pregnancy)
and pain from an inguinal hernia can be located in the
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same areas as LBPP. However, both conditions are fairly
rare during pregnancy4; and where women overesti-
mated the prevalence of LBPP, the strength of associa-
tions was probably diminished.

Methodologic Considerations
One of the aims was to study the prevalence of LBPP
during the pregnancy; therefore, the end point must evi-
dently be the delivery. In this type of study, the individ-
ual’s recall ability is of major significance and recall bias
is therefore a problem, especially when the woman has
been asked to recall events during a fairly long period
(i.e., the pregnancy, previous obstetric, and gynecologic
histories, and other background factors). However, we
have made efforts to limit the drawback of recall bias on
issues of the pregnancy through almost immediate distri-
bution of the questionnaire (for most of the women) and
also through a fairly short mean time of collection after
distribution.

The nonrespondents were of the same age and had the
same experience of number of pregnancies and births
and the same delivery methods. Preterm births and emer-
gency caesarean section were more frequent among non-
respondents, and these experiences may have negatively
influenced the interest of the women in participating ow-
ing to a strained situation. However, we do not consider
these differences to be a major source of bias since the
literature does not report specific associations with
LBPP. More important was that LBPP was probably less
prevalent among nonrespondents than among respon-
dents; and since the questionnaire focused on LBPP,
women with LBPP may have been more inclined to par-
ticipate in the study, although all women were encour-
aged to participate. Consequently, the prevalence of
LBPP in the study has most probably been overesti-
mated. If we presume that nonrespondents had a non-
prevalence of LBPP. then we could estimate the preva-
lence at 59.7% (639 of 1,071). Based on the assumption
that the prevalence of LBPP for nonrespondents was
36.1% (N � 65), we calculated that the total prevalence
among eligible women would have been 65.7% (704 of
1,071). The true prevalence of LBPP probably ranges
from 59.7% to 71.7%.

History of previous LBPP during pregnancy was asso-
ciated with recurrence of LBPP at the same risk level as
previously shown.7 Parity was a risk factor for LBPP,
confirming results of previous studies.10,34,40 Young
women have been found to have more pain than older
women5; however, in our study maternal age was not
associated with level of pain or with prevalence of LBPP
during pregnancy. Prolonged pregnancy has previously
been demonstrated to be significantly associated with
LBPP41; however, gestational age per se was not related
to LBPP, and the prevalence of LBPP at post-term was
lower (68.3%) than the prevalence of LBPP at term.
However, our results may have been confounded by in-
duction of women with pronounced LBPP, which would
have lowered the prevalence at post-term.

Women developing LBPP weighed significantly more
and had a significantly higher BMI, which supports some
previous results10 but contradicts others.7 The preva-
lence of hypermobility among women with pelvic pain
has previously been estimated to be 12%.8 In our
study, the prevalence of reported diagnosed hypermo-
bility was 17.3%. Diagnosed hypermobility or a fam-
ily history of hypermobility was associated with an
increased risk for LBPP. These results indicate the im-
portance of hypermobility as a contributing factor to
LBPP during pregnancy.

A family history of LBPP was associated with an in-
creased risk for LBPP. This association may correspond
to inheritance or/and lifestyle-dependent factors. How-
ever, recall bias may be an important confounder, and
these results must be interpreted with caution since some
analyses only included a minority of respondents.

Studies on OC use and back pain have diverged. No
association has been found among female athletes,26 and
short-term users of OC have been reported to have an
increased risk for persistent pain after delivery compared
with long-term users.28 By contrast, significantly more
cases of back pain among OC users have been reported
elsewhere.29 Our results did not support an association
between use of OC and risk for LBPP during pregnancy.

Mean age at menarche did not differ between women
with and women without LBPP. A history of amenorrhea
was associated with an increased risk for LBPP during
pregnancy. To our knowledge, this association has not
previously been investigated. Menstrual patterns are
closely related to the function of the ovary and serum
levels of estrogens and gestagens. Dysfunctional ovaries
previously in life may result in changed receptor-level
responses that may be evoked during pregnancy and may
result in LBPP. Progesterone but not estradiol has been
found to correlate to the incidence of pelvic pain.25

This study has further investigated other background
and outcome factors in relation to LBPP, such as sick
leave, perceived health, psychosocial situation, sexual
life, treatment of LBPP, and history of physical leisure
activities, and these results will be presented in coming
publications. Women with LBPP in this sample have fur-
ther been followed up at 6 months and 12 months post-
partum, and these results will also be reported in the
future.

Conclusion

A majority of pregnant women report low back pain and
pelvic pain. Parity, previous low back pain and pelvic
pain, BMI, a history of hypermobility and amenorrhea
are factors influencing the risk of developing LBPP. The
high prevalence of LBPP during pregnancy makes LBPP a
major public health issue, and efforts should be made to
promote causal studies with the future aim of prevention
and therapy of LBPP. Different methods such as histo-
logic examinations, immunology characterizations, and
investigation of distribution of different hormone-
receptors in connective tissue and muscle tissue may be
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possible attempts in discriminating deviating patterns in
women with LBPP during pregnancy.
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Key Points

● The high prevalence of low back pain and pelvic
pain during pregnancy (LBPP) makes it a major
public health issue.
● Body mass index is a significant determinant for
LBPP during pregnancy.
● Parity, previous low back pain and pelvic pain,
and a history of hypermobility and amenorrhea are
factors influencing the risk of LBPP during
pregnancy.
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