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Abstract: (1) Background: Low Back Pain is a major health concern. Pregnancy-related lower back
pain is a common complaint among women. The aim of this study was to determine the influence
of pregnancy history on the occurrence and profile of pain in the lower spine. (2) Methods: The
diagnosis of Lower Back Pain during pregnancy was based on the authors’ questionnaire, Visual
Analogue Scale (VAS), Oswestry Disability Index and Roland Morris Disability Questionnaire. The
research group consisted of 1112 women who were students or came for various reasons to the
Gynecology and Obstetrics Clinical Hospital of Poznan University of Medical Sciences and completed
the questionnaires. Patients were divided into two groups. The first group consisted of women who
had never been pregnant (never-pregnant, n = 872 (78.4%), and the second group consisted of women
who had been pregnant at least once in their lives (ever-pregnant, n = 240 (21.6%)). (3) Results: In the
never-pregnant and the ever-pregnant women, respectively, the intensity of pain was 4.6 ± 1.6 and
5.0 ± 2.0 on the VAS scale, the degree of disability on the Oswestry Disability Index Questionnaire
was 5.0 ± 3.9 and 5.5 ± 4.4, while the impact of pain on functioning on the Roland Morris Disability
Questionnaire was 3.9 ± 3.1 and 3.9 ± 3.3. There were no significant differences (Mann-Whitney
U test) between the studied groups in the parameters tested. (4) Conclusions: Pregnancy is a risk
factor for back pain during pregnancy, but one year or more after pregnancy the occurrence of back
pain is similar to that in women who have never been pregnant.

Keywords: pregnancy; low back pain; Roland Morris Disability Questionnaire; Oswestry Disability
Index

1. Introduction

Low back pain (LBP) is defined as pain in the lumbosacral part of the spine lasting at
least one day with or without radiation to one or both lower limbs [1,2]. LBP is the leading
cause of disability in adults of all ages. According to the World Health Organization (WHO),
musculoskeletal diseases are the most common disabling conditions [3]. Approximately
75–80% of the world’s population will experience at least one episode of acute LBP in their
lifetime. Most patients who develop acute LBP improve within approximately a month.
However, many patients experience persistent symptoms of low-grade pain or recurrent
episodes of LBP within one year of their last pain [4].

According to GBD 2017 (the Global Burden of Disease, Injuries and Risk Factors
Study) worldwide the incidence of LBP according to age standardization was 7.50% [5].
The incidence was higher in women (8.01%) than in men (6.94%). The incidence of LBP
increased with age, peaking at 80–89 years of age and then slightly decreasing. This pattern
was observed in both women and men. LBP was the main reason for the number of years
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lived with disability (YLDs) among all conditions studied in GBD 2017. The number of
years lived with disability was higher in women than in men [6].

There is now a growing interest in the influence of gender on pain experience. Women
suffer from many chronic musculoskeletal aches and pain with an overwhelmingly greater
frequency than men. Historically, these differences have been largely attributed to psy-
chological factors. It has now been shown that biological factors, particularly hormonal
mechanisms, play a major role in these differences. Pain sensitivity has been shown to vary
throughout the menstrual cycle [7].

In addition to hormonal differences between sexes, pregnancy and childbirth can
affect the musculoskeletal and neurological systems in various complex ways that can
cause painful conditions. In particular, back and pelvic pain are common both during
and after pregnancy [8,9]. Retrospective and prospective studies have estimated that
50–60% of pregnant women experience new back pain during pregnancy. In non-pregnant
women aged 35 years, the rate is only 15% [10]. Therefore, pregnancy can be considered
as an important risk factor for LBP in women of childbearing age. Many studies have
suggested that lower back pain persists during the postpartum period [11,12]. Women with
LBP during pregnancy have severe symptoms that interfere with work, sleep, and daily
activities. In a retrospective cross-sectional study in 10–15% of women, it was shown that
those who reported the onset of back pain during pregnancy still suffered from it [13]. It
was also observed that in the 6th month after delivery, LBP occurs in 5–43%, and in the
period of 3 years after childbirth, persistent pain did not subside in 20% of the women. It
was strongly correlated with pain that started early in pregnancy and inability to reduce
body weight to normal antenatal levels. The precise mechanisms by which musculoskeletal
problems in the perinatal period contribute to chronic or future pain, including LBP, are
poorly understood [12,14].

A high female body mass index is a risk factor for high-intensity LBP and LBP-related
disability. Theories of the relationship between these include mechanical stresses on the
lumbar spine due to weight factors, as well as the possible contribution of proinflammatory
cytokines to adipose tissue. However, while some studies have reported an association
between obesity and back pain, others have not [15,16]. Recently, an association between
LBP and obesity has been observed in women, but not in men. The study of waist cir-
cumference as an indicator of obesity was more strongly associated with LBP in women
than the body mass index. The reason why obesity is associated with back pain in women
remains unknown. Indirect causes may be hormonal factors that play a role in obesity and
also in pain modulation [17]. Understanding the factors that predispose women to LBP can
have a large impact on public health. This can provide information on prevention strategies
for a gender-specific society.

Earlier studies by our group examined the factors predisposing pregnant women to
LBP based on questionnaire completion, and it was observed that pregnancy was a risk
factor [18].

The aim of the present study was to determine the influence of pregnancy history on
the occurrence and profile of pain in the lower spine and to analyze the impact of past
pregnancies on the occurrence of pain in the lower spine and on the functioning and degree
of disability.

2. Materials and Methods

The required sample size for research was determined using data from previous re-
search (mean and standard deviation) [9]. We found that for 0.8 power and p < 0.05 the
required number of people in each group should be 190.

The research group consisted of 1112 women who came for various reasons to the
Gynecology and Obstetrics Clinical Hospital of Poznan University of Medical Sciences
and students of the Poznan University of Medical Sciences (Poland). They completed
questionnaires consisting of authors’ questionnaire, Visual Analogue Scale (VAS), the
Oswestry Disability Index (ODI) and Roland Morris Disability Questionnaire (RMDQ).
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The questionnaire was conducted with 1522 women. A total of 410 pieces of data were
excluded from the study due to failure to meet the inclusion criteria (n = 297), incomplete
questionnaires (n = 76), and refusal to participate in the study (n = 37) (Figure 1). Data
were collected using questionnaires designed to keep the personal information confidential.
The questionnaires were distributed to hospital patients by midwives in paper form. The
students were given these paper-based questionnaires at the university. All the participants
were carefully instructed on how to complete the task. This study was conducted between
April 2019 and March 2020.
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The inclusion criteria for the studies were age in the range of 18–50 years, female
gender, and no exclusion criteria, as follows:

• history of surgery of the spine in the lumbar region,
• the presence of cancer,
• spine deformities (e.g., scoliosis),
• osteoporosis,
• multiple sclerosis,
• fractures or any abnormalities in the pelvic area,
• inflammations,
• pregnancy while completing the questionnaire,
• less than a year passed since last pregnancy,
• refusal to participate in research.

All participants received written information about the purpose of the study and
the possibility of discontinuation at any time. This study was approved by the Bioethics
Committee of the Poznan University of Medical Sciences (No. 372/12).

The patients were divided into two groups. The first group consisted of women who
had never been pregnant (never-pregnant) n = 872 (78.4%), and the second group consisted
of women who had been pregnant at least once in their lives (ever-pregnant) n = 240 (21.6%).
Both groups of women (never-pregnant and ever-pregnant) were divided into two more
subgroups: women with LBP and women without LBP (Figure 1).

The authors’ questionnaire included questions regarding age, height, weight and
number of pregnancies (if applicable). The questionnaire also included questions on the
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presence of LBP. Women with LBP were asked about their frequency of occurrence and
whether LBP occurred before or during pregnancy (in the ever-pregnant group). The nature
of LBP and the activities that trigger it were investigated.

The diagnosis of LBP is usually based on symptoms, owing to the few existing di-
agnostic tests and scales. In the group of women with low back pain, the pain intensity
was assessed using Visual Analogue Scale (VAS). The scale was in the form of a 10 cm
ruler, on which the woman indicated with her finger or a slider the intensity of pain from
0—no pain at all to 10—the strongest pain imaginable [19,20]. Low back pain was scored
independently while the patient was engaged in three different postural situations: motion,
standing, and sitting.

In the group of women with low back pain (never-pregnant with LBP n = 780 and
ever-pregnant with LBP n = 208), the degree of disability caused by back pain in the
lumbar region was also determined. For this purpose, the Oswestry Disability Index (ODI)
questionnaire was used. This is now a standard questionnaire to assess the impact of back
pain on patients’ daily activities. The ODI questionnaire is reliable, acceptable, and sensitive
to changes in patient assessment [21,22]. Each woman completed the questionnaire on
her own, answering 10 questions concerning: pain intensity and variability in time, lifting
objects, sitting, sleeping, traveling, caring, walking, standing, socializing, and changing the
intensity of pain. In each section of the questionnaire, each woman chose only one answer
that best described the current validity, scored from 0, no limits to 5, maximum limits.
The maximum number of points was 50. The degree of disability was determined as a
percentage (the higher the score, the greater the disability). The patients were divided
into five groups according to the degree of disability expressed as a percentage. Minimal
disability—0–20%, moderate disability—21–40%, severe disability—41–60%, crippling
disability—61–80%, and bed-bound patient—81–100%. Women can cope with most of
their daily activities with minimal disability. Usually, no treatment is indicated, apart from
advice on lifting sitting and exercise. In cases of moderate disability, the patient experiences
more pain and difficulty in sitting, lifting, and standing. Moreover, in this case, travel
and social life were more difficult, whereas personal care, sexual activity and sleep were
not grossly affected. Patients can usually be managed by conservative means. Patients
with severe disability require a detailed investigation and their activities of daily living are
affected. In crippling disabilities, back pain impinges on all aspects of a woman’s life. In
the last stage of disability, patients are either bed-bound or exaggerating their symptoms.

In the group of women with pain, the influence of lower back pain on functioning was
analyzed. This was done using the Roland Morris Disability Questionnaire (RMDQ). This
consists of 24 sentences concerning everyday activities to which the patient answers “yes”
or “no”. Each woman completed the questionnaire on her own (5–10 min to complete) by
choosing the sentences that best described her functioning on the day of completing the
questionnaire (a maximum of 24 tasks could be selected). The results ranged from 0, no
disability, to 24, high disability. The patients were divided into four groups depending
on the number of points obtained: no disability—0–3 points, low level of disability—
4–10 points, medium—11–17 points, high—18–24 points [19,21,23–25]. All questionnaires
used in this study had already been translated into Polish, and their reliability and validity
had been tested and approved [22,25].

All women participating in the study were asked to complete the questionnaires
accurately and reliably.

Statistical calculations were performed using StatSoft statistical package. Inc. (New York,
NY, USA) (2020) STATISTICA version 13.3 [26].

All analyzed data for continuous variables were characterized by the arithmetical
mean, standard deviation, median, minimum and maximum values (range), and a 95%
confidence interval (CI). At the outset, we examined whether there were outliers in all
variables using the Grubbs test. This made it possible to verify the accuracy of the data. To
determine whether the continuous variable came from a normally distributed population,
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the following tests were used: W Shapiro-Wilk, Lilliefors, Kołomogorow-Smirnow, and
Jarque-Bera.

The Brown–Forsythe (Leven) test was used to test the hypothesis of equal variance.
The significance of differences between the two groups (model of unrelated variables) was
tested using tests of significance of differences: Student’s t-test (or Welch’s test in the case
of lack of homogeneity of variance) or the Mann-Whitney U test (in the case of failure to
meet the Student’s t-test applicability conditions).

To determine the relationship between strength and direction of the variables, a
correlation analysis was performed to calculate Pearson’s correlation coefficients. Before
starting the study of the interrelationships between variables, charts were drawn to illustrate
the strength and direction of their relationships. This allowed us to determine whether
the points deviated from the others. For all calculations, p = 0.05 was adopted as the level
of significance.

3. Results

Table 1 presents the characteristics of the research group (n = 1112) along with their
division into subgroups. The first group consisted of women who had never been pregnant,
while the second group consisted of women who had been pregnant at least once in their
life, and at the time of completing the questionnaire they were at least one year from their
last pregnancy (Figure 1). The minimum age of participation in the study was 18 years, and
the maximum 48 years, respectively (Figure 2).

Table 1. Basic characteristics of the studied variables divided into groups.

All Group
n = 1112

I Never
Pregnant Woman

n = 872

II Ever
Pregnant Woman

n = 240
p-Value

Age (years)

26.7 (4.8) 25.3 (3.3) 31.8 (5.8)

0.0000 118.0–48.0 18.0–39.0 22.0–48.0
25.0 25.0 31.0

[26.4; 26.9] [25.0; 25.5] [31.1; 32.5]

Height (cm)

167.6 (6.1) 167.6 (6.0) 167.8 (6.5)

0.9781 1152.0–185.0 152.0–185.0 157.0–185.0
167.0 167.0 168.0

[167.3; 168.0] [167.2; 168.0] [167.0; 168.6]

Weight (kg)

61.6 (10.2) 61.3 (10.1) 62.5 (10.4)

0.0912 140.0–119.0 40.0–119.0 45.0–100.0
60.0 60.0 60.0

[61.0; 62.2] [60.6; 62.0] [61.2; 63.8]

BMI (kg/m2)

21.9 (3.0) 21.8 (2.9) 22.2 (3.2)

0.2558 115.6–39.0 15.6–39.0 17.0–33.4
21.5 21.5 21.4

[21.7; 22.0] [21.6; 22.0] [21.7; 22.6]
1 U Mann-Whitney test.

The results of the Kruskal-Wallis test showed statistically significant difference be-
tween the ages of non-pregnant and ever-pregnant women (p = 0.0001 up to p = 0.0011,
respectively). In the case of women who had been 1 time pregnant, the difference in age
was not statistically significant when comparing 3 and 4 times pregnant (p = 0.1895 and
p = 0.5683). The same situation applied for women who were 2 times pregnant (p = 1.0000).
It can be concluded that women with a greater number of pregnancies are older than
women with 0 and 1 pregnancies, which seems understandable (Figure 2).

There was a statistically significant difference between the groups (regarding pain) in
terms of age, but no significant differences were found in height, weight, or BMI (Body
Mass Index) (Table 1). There was no statistically significant difference in age between the
never-pregnant and ever-pregnant groups in the number of pain episodes (Figure 3A,B).
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ever pregnant.

In the group of ever-pregnant women, 60% had been pregnant once, 35% twice, and 5%
three or more times. 70% of ever-pregnant women declared that they had experienced back
pain during pregnancy, 55% had experienced this before pregnancy, 21% were pregnant for
the first time, and 24% were unable to determine the onset of pain occurrence.

In group II (ever-pregnant), no significant correlation was observed between the
intensity of pain as a result of LBP and age, the degree of disability (ODI), the number
of pregnancies; or between the effect of pain on functioning (RMDQ), the number of
pregnancies and BMI and the number of pregnancies (Figure 4).
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Table 2 presents the percentage of pain in the entire study group, which was divided
into two sub-groups. The percentage of responses to a given question was presented for
the entire study group in group I and II. In both groups, women who had experienced low
back pain in the past year were selected. Low back pain was also characterized in women
who reported back pain within the last month of participating in the study. The Fisher,
Chi-square and Pearson Chi-square tests showed no statistically significant differences
between the groups.

Table 2. Characteristics of the participants in terms of the occurrence of pain.

All Group
n = 1112

Never-Pregnant
n = 872

Ever-Pregnant
n = 240

Occurrence of low back
pain in last year (%)

No 124 (11%) 92 (11%) 32 (13%)
Yes 988 (89%) 780 (89%) 208 (87%)

Pain frequency (%)

No 124 (11%) 92 (11%) 32 (13%)
Yes—once a year 272 (24%) 219 (25%) 53 (22%)

Yes—once per 6 months 274 (25%) 210 (24%) 64 (27%)
Yes—once per 3 months 442 (40%) 351 (40%) 91 (38%)

O
cc

ur
re

nc
e

of
lo

w
ba

ck
pa

in

The pain nature (%)

constant 73 (18%) 44 (15%) 29(23%)
temporary 191 (46%) 137 (47%) 54 (44%)

local 112 (27%) 79 (27%) 33 (27%)
radiating 36 (9%) 28 (10%) 8 (6%)

other 4 (1%) 4 (1%) 0 (0%)

Time of occurrence of
pain symptoms (%)

in the morning 83 (15%) 44 (12%) 39 (23%)
during the day 259 (48%) 184 (48%) 75 (44%)

in the night 66 (12%) 66 (12%) 30 (18%)
after exercise 137 (25%) 137 (25%) 26 (15%)

Activities essential in
everyday life, the

performance of which is
difficult due to pain (%)

bending down 112 (14%) 68 (12%) 44 (15%)
lying down sleeping 80 (10%) 60 (11%) 80 (28%)

seating 163 (21%) 133 (24%) 30 (10%)
standing 118 (21%) 91 (16%) 27 (9%)
walking 105 (13%) 70 (12%) 35 (12%)

physical activity 87 (11%) 57 (10%) 30 (10%)
lifting 130 (16%) 84 (15%) 46 (16%)

The obtained data show that, in the entire group of women with LBP, the intensity of
pain is 4.7 ± 1.7 on the VAS scale, the degree of disability (ODI) is 5.2 ± 4.0, and the impact
of pain on functioning (RMDQ) is 3.9 ± 3.2. In the first group of women who were not
pregnant and the second group of pregnant women, the intensity of pain was determined



J. Pers. Med. 2022, 12, 357 8 of 10

as 4.6 ± 1.6; 5.0 ± 2.0 on the VAS scale, the degree of disability (ODI) was 5.0 ± 3.9 and
5.5 ± 4.4 respectively, while the impact of pain on functioning (RMDQ) was 3.9 ± 3.1 and
3.9 ± 3.3. There were no significant differences (Mann-Whitney U test) between the studied
groups in the parameters tested.

4. Discussion

The aim of this study was to determine the influence of pregnancy history on the
occurrence and profile of pain in the lower back, considering factors such as number of
pregnancies, pain characteristics (time of day, activities causing pain), age, weight, and BMI.

Many scientific reports have examined the occurrence and treatment of back pain
during pregnancy [7,9,18,23,24,27–30], but the authors did not find any reports comparing
the occurrence of LBP in women who were pregnant with women who were not pregnant.

In studies by Ostgaard et al. 1991 [10] in a group of women aged 35 years who
were pregnant, 50–60% of them experienced pain, while in the same age group women
who were not pregnant experienced back pain in only 15% of cases. In our study, the
incidence of LBP by self-report was similar in both groups. In the group of pregnant
women aged 31.8 years on average, pain was reported by 87%, whereas in the group of
women who were not pregnant aged 25.3 years on average, pain was re-ported by 89%.
In this study, the women who were never pregnant were younger than those who were
pregnant. This age difference may explain the similar percentage of LBP occurrence one
year after completing the questionnaire in both groups. Kristiansson et al. [31] reported
no association between age and LBP, whereas Ostgaard et al. [10] and Bryndal et al. [9]
found that young mothers had LBP more frequently than older mothers. This may indicate
that younger women are more likely to experience LBP, which coincides with the high
prevalence of LBP in nonpregnant women. Moreover, pregnancy predisposes women to
later LBP development, which may lead to a higher LBP score in women who have been
pregnant in the past. Research is needed on groups of women with a history of pregnancy
and those without pregnancy in a similar age group. The association between age and LBP
remains controversial, both among women who were screened during pregnancy and those
with and without a history of pregnancy. In another study by Mens et al. [32], there was no
relationship between BMI and LBP, whereas in a multicenter study BMI ≥ 30 kg/m2 was
associated with LBP [33]. As indicated by Koyanagi et al. [15] and Shiri et al. [16], female
weight influences the incidence of LBP. However, when analyzing the influence of BMI on
the occurrence of pain in both groups (ever-pregnant and never-pregnant), no significant
relationship was observed. In this study, we found no relationship among age, BMI, and
LBP. The different results regarding the relationship between age and BMI and LBP may
be explained by the different sample sizes in previous studies as well as the diversity
of the genetic factors involved in women. Genetic factors have also been described as
predisposing factors for disc degeneration [34], which is one of the causes of LBP [35].

In the entire study group of women, the degree of disability (ODI) was on average
5.2. The impact of pain on functioning (RMDQ) was estimated at 3.9 on average. These
results did not differ significantly between both groups (never pregnant and ever preg-
nant). Results demonstrate the minimal influence of LBP on functioning. As noted by the
presence of LBP, sitting at 21%, lifting—16%, standing at 15%, bending (14%, walking—
13%, exercising—11%, and lying/sleeping—10%) are difficult, which may affect the ODI
and RMDQ results. Difficulties in performing these activities, particularly when they are
permanent, should not be ignored.

There was no effect of the number of pregnancies on the ODI and RMDQ results.
As noted earlier, the ODI and RMDQ results were not significantly different between the
two groups of women who were pregnant and who were not pregnant.

This study has some limitations. We did not collect data on the exact time since the
last pregnancy or LBP duration. Moreover, the cross-sectional design did not allow the
establishment of causality. However, the positive aspects of the study were the large sample
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and the results themselves, which showed the importance of stratification by sex and
past pregnancies.

5. Conclusions

Pregnancy is a risk factor for back pain during pregnancy, but at least one year after
pregnancy the occurrence of back pain is similar to that in women who have never been
pregnant. In our analysis, no significant differences were found in LBP incidence in women
who had never been pregnant compared to women who had been pregnant at least once,
which was nearly 89% for back pain at least once a year. The degree of disability, impact
of pain on function, nature of pain, and the time it occurred were similar in both study
groups. This study can be used as a benchmark for other epidemiological studies and to
increase the knowledge of national estimates of LBP prevalence and risk factors by gender
and pregnancy. Prospective studies with valid and reliable tools are needed to estimate
LBP risk factors by gender and pregnancy history.
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