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Abstract

Background: Pregnancy-related low back pain is a common complaint with numerous adverse consequences. Unfortunately, the effect of health-
related quality of life and physical activity status on pregnancy-related low back pain remains understudied. Objectives: This study aimed to
examine the influence of physical activity and health-related quality of life on pregnancy-related low back pain among pregnant women. Methods:
A survey of 398 pregnant women was conducted using the Modified Pregnancy Low Back Pain, Medical Outcome Survey Short Form (MOS-SF), and
Pregnancy Physical Activity Questionnaire (PPAQ) to assess pregnancy-related low back pain, quality of life, and physical activity status among the
participants. Results: About fifty-four percent (54%) of the pregnant women reported experiencing low back pain during pregnancy. There were
no significant differences between most physical activity intensities and domains for pregnant women with and without pregnancy-related low
back pain, with the exception of women identified as sedentary (12.9+14.8 versus 17.4+16.2) or inactive (18.7+20.0 versus 23.6+19.8).
Furthermore, waist circumference (OR: 0.97; 95% CI: 0.96 to 0.99) and Physical component scores (PCS) (OR: 0.96; 95% CI: 0.93 to 0.98) were
associated with pregnancy-related low back pain. An interaction of height and occupation also showed an association with pregnancy related low
back pain (OR: 1.04; 95% ClI: 1.01 to 1.08). Conclusions: Sedentary and inactivity are the only physical activity intensity and domain associated
with pregnancy-related low back pain, which affect the physical well-being of the expecting mothers.
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INTRODUCTION

Pregnancy is a crucial period in a woman'’s life
that is associated with marked physiological and
structural changes in response to the demands of
the growing fetus.! These changes may affect the
musculoskeletal system and other comorbid
conditions such as low back pain. Pregnancy-
related low back pain have been reported to
affect the overall health of pregnant woman and
the developing fetus.?

Pregnancy-related low back pain (PLBP) is the
most common musculoskeletal condition
affecting pregnant women. The incidence of
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PLBP ranges between 25% and 90%, varying by
population, in both retrospective and
prospective studies.3 In Nigeria, it has been
estimated that about 50% of pregnant women
may present with PLBP at some point during
their pregnancy.*> Pregnancy-related low back
pain can be severe, causing a decline in activities
of daily living in 80% of pregnant women, with
another 10% reporting work absences or the
inability to work entirely due to PLBP.67 A
substantial proportion (19%) of American
women avoid having another pregnancy for fear
of recurring PLBP.8
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Low back pain in the general population is
associated with physical, emotional, and
socioeconomic consequences. This may affect
physical performance and HRQoL. The
association between low back pain, physical
activity and HRQoL are expected to be severe
during pregnancy due to hormonal changes and
the weight of the growing fetus.?

A previous study!? reported that quality of life of
Pregnant women with lumbo-pelvic pain was
severely affected compared to the group without
the pain. However, inconsistent findings were
reported by Coban et al.,!! indicating that the
intensity of back pain is not associated with
quality of life but with decreased physical
activity. Other studies indicated the need for
further research in this area as there is limited
knowledge regarding the quality of life (physical
and mental health) of pregnant women with
PLBP.12-14 Although, a previous study indicated a
significant reduction in physical activity as
pregnancy advances,!s another study within the
same populations reported no association
between total daily activity and PLBP. However,
the influences between specific physical activity
domains, intensities and HRQoL on PLBP have
not been investigated. Therefore, the objectives
of this study were to examine the association
between physical activity, HRQoL and PLBP
among pregnant women. Also, the study sought
to examine the pattern and distribution of PLBP,
and to assess the ability of relevant socio-
demographic, clinical and anthropometric
variables to influence PLBP.

METHODS

Ethical Consideration. Ethical clearance
(UMTH/REC/2016/11/04) for the study was
obtained from the Ethical Committee of the
University of Maiduguri Teaching Hospital,
Maiduguri, Nigeria prior to data collection.

Sample Size. Convenience sampling was used to
recruit 389 pregnant women without
comorbidities to participate in this cross-
sectional survey. Participants attended the
antenatal clinic at the University of Maiduguri
Teaching Hospital. The required sample size was
determined using an estimated proportion
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method!6 based on a PLBP prevalence of 52% in
a previous study.5

Study Questionnaires. A 38-item modified
Pregnancy Low Back Pain Questionnaires, which
has demonstrated good reliability (r= 0.89) in a
previous study by Oyeyemi et al.5, was used to
assess the presence of PLBP among the
participants. The medical outcome survey short
form (MOS-SF) questionnaire was used to assess
HRQoL. Answers for the 12-item questionnaire
are based on a Likert scale. An online MOS-SF
calculator was used to calculate the physical
component score (PCS) and mental component
score (MCS) of the MOS-SF. While the average
scores of the PCS and MCS were averaged to
estimate the overall HRQoL score for the
pregnant women, with higher MOS-SF scores
indicating better overall HRQoL. A high internal
consistency (Cronbach’s alpha > 0.80) has been
demonstrated for both the PCS and MCS.17 High
test-retest reliability (/CC= 0.78) for PCS and
moderate test-retest reliability (ICC= 0.60) for
MCS have also been reported previously.!?

Study Procedure. Pregnant women were
contacted prior to their clinical appointments at
the antenatal unit of the University of Maiduguri
Teaching Hospital. Data were collected by the
principal investigator and a trained research
assistant. Before the data collection, the research
assistant participated in a 2-hour daily training
session for three days. This was done to ensure
scoring consistency between the research
assistant and the principal investigator (AL) for
all questionnaire items. Scoring consistency
between the two raters was determined using a
two-way random effects intraclass correlation
coefficient with 95% confidence interval for
absolute agreement (/ICC= 0.69, 95% CI= 0.59-
0.77). Each participant was provided with a
written form (information sheet) explaining the
merits/demerits of participating in the study as
well as any foreseen benefit/harm. Prior to
administering the questionnaire, informed
consent was obtained from each participant.
Socio-demographic and anthropometric
variables (i.e., weight, height, and waist and hip
circumference) were also measured. A detailed
description of the data collection protocol used
has been reported in previous studies.1518
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Statistical Analysis. Descriptive statistics (i.e.,
mean, standard deviation, frequencies, and
percentages) were tabulated for all socio-
demographic characteristics, the pattern of PLBP
and HRQoL. Significant differences in the results
of continuous variables (e.g., age, height, weight,
waist and hip circumferences etc.) and
categorical variables (e.g., trimester of
pregnancy, level of formal education etc.) for
participants with and without PLBP were
determined using independent t-tests and chi-
square tests, respectively. Logistic regression
was used to determine the association between
the presence of PLBP, physical activity and
HRQoL. The normality curve for each variable
was checked using a histogram?!? and where data
were not normally distributed, the appropriate
log transformation was used to transform the
data. Data were transformed depending on the
type and extent of skewness using, square root,
logarithm and inverse transformation, the
corresponding reflects for left and right
skewedness respectively.1® All potential
confounders (e.g. maternity record and
anthropometrics) in the association were
selected based on careful review of the literature
and as contained in the questionnaires.
Furthermore, univariate analysis was conducted
for all the independent variables versus the
dependent variable.Variables that are
significantly associated (p-values <0.05) were
selected and included into the multivariable
regression analysis. Issue of multicollinearity
was checked among the independent variables
through testing association between each
variable, inflation factor and model fit (Omnibus

Table 1: Characteristics of participants

test) were also used. All data were computed for
analysis using Statistical Package for Social
Sciences software (SPSS, version 22, IBM,
Armonk, NY, USA). The level of significance was
set at an alpha of < 0.05.

RESULTS

Characteristics and Differences in the Socio-
Demographic, Clinical and Anthropometric
Variables Between Pregnant Women with
and without PLBP. Table 1 shows the
characteristics of the participants. The mean age,
body mass index and waist-hip ratio were
27.86+5.15 years, 22.22+11.79 Kg/m?2 and
0.96£0.56, respectively. Most of the pregnant
women (72.61%) had a tertiary level of
education and were multiparous (66.92%), with
a previous history of vaginal delivery (81.91%).

The pregnant women recruited in this study
were categorized as those having PLBP (n=216)
and those without PLBP (n=182). There were no
significant between-group differences in age (t= -
0.35, p= 0.73) or body mass index (t= 0.40, p=
0.69). However, a significant difference was
observed for waist-hip ratio (t= 2.29, p= 0.02),
with a higher mean value 1.03+0.55 obtained
from women without PLBP compared to those
presenting with PLBP (0.90+0.56). Similarly, a
significant difference was observed between the
groups for occupational status (x?= 0.14; p=
0.05). The occurrence of PLBP by trimester of
pregnancy showed no significant between-
groups difference (x2= 0.08; p= 0.28) (Table 1).

Variables (,,1;0;313) (nlllf 1P 6) g;):Plléle; t/x2-value p-value

Age’ 27.86+5.15 27.94+5.14 27.76£5.16 -0.35 0.73
Weight" 71.70+13.81 72.04+13.80 71.30+13.83 -0.48 0.63
Height" 1.61+0.05 1.60+0.05 1.62+0.05 2.88 0.01
BMI* 22.22+11.79 22.00£12.34 22.47+11.13 0.40 0.69
Waist 64.69+£16.55 61.28+14.28 68.46+18.04 3.90 0.01
Circumference”

Hip Circumference” 55.73+14.89 54.74+13.45 56.82+16.32 1.22 0.22
W:H Ratio” 0.96+0.56 0.90+0.56 1.03+0.55 2.29 0.02
Occupation 0.14 0.05

Civil servants

119 (29.90%)

62 (52.10%)

57 (47.90%)
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Table 1: (continued)

Business 33 (8.29%) 11 (33.33%) 22 (66.66%)

Full housewife 132 (33.17%) 78 (59.09%) 54 (40.91%)

Student 114 (28.64%) 65 (57.02%) 49 (42.98%)

Education 0.069 0.60
No formal 11 (2.76%) 8 (72.72%) 3 (27.27%)

Primary 7 (1.76%) 3 (42.86%) 4 (57.14%)

Secondary 91 (22.86%) 49 (53.84%) 42 (46.15%)

Tertiary 289 (72.61%) 156 (53.98%) 133 (46.02%)

Trimester 0.08 0.28
First 29 (7.29%) 17 (58.62%) 12 (41.38%)

Second 122 (30.65%) 59 (48.36%) 63 (51.64%)

Third 247 (62.06%) 140 (56.68%) 107 (43.32%)

Parity Status 0.37 0.45
Nulliparous 131 (33.08%) 68 (51.91%) 63 (48.09%)

Multiparous 265 (66.92%) 148 (55.85%) 117 (44.15%)

Previous Delivery 0.629 0.26
Vaginal Delivery 240 (81.91%) 132 (55.00%) 108 (45.00%)

Caesarean Section
Both

47 (16.04%)
6 (2.05%)

29 (61.70%)
2 (33.33%)

18 (38.30%)
4 (66.66%)

Note: "Variables analyzed using independent t-test statistics for continuous and chi-square statistics for categorical variables

Pattern and Distribution of Pregnancy-
Related Low Back Pain. Table 2 shows the
pattern and distribution of PLBP among
participants. The majority reported having PLBP
(n=216; 54.27%). Among the participants with
PLBP, 171 (79.16%) reported having the first
episode of low back pain during pregnancy,
whereas 45 (20.83%) reported having
experienced low back pain before pregnancy. A
greater number of pregnant women reported
having pain during the daytime (n=91, 42.13%),
followed by those reporting nighttime pain (n=
85, 39.35%), and those with pain throughout the
day (n=21, 9.72%). The lumbar was the most
frequently reported pain region (n= 132,
61.11%), whereas the sacroiliac (n= 66, 30.55%)
and lumbosacral regions (n= 18, 8.33%) were
less reported. The intensity of the pain was rated
as either mild (n= 30, 13.89%), moderate
(n=134, 62.03%) or severe (n=52, 24.07%).

Differences in Health-Related Quality of Life
and Physical Activity Level Between Pregnant
Women with and without PLBP. Table 3
summarizes the differences in physical activity
and HRQoL among the participants. A significant
difference was observed on sedentary intensities
(12.87+14.80 vs 17.44+16.17; p= 0.003) and
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inactivity domain (18.68+19.78 vs 23.59+19.78;
p=0.015) of physical activity among pregnant
women with PLBP compared to those without
PLBP. Also, a significant between-group
differences for the PCS (41.95+9.60 vs
45.50+8.42; p= 0.001) and overall HRQoL
(40.45+13.97 vs 45.13+10.50; p= 0.001) for
pregnant women with vs without PLBP. Also,
pregnant women without PLBP tend to have a
higher non-significant (p= 0.162) mean score
(47.83+9.03) of the mental component score of
HRQoL compared to pregnant women with PLBP
(46.54+8.75).

Socio-Demographic and Anthropometric
Correlates of PLBP. The logistic regression
model for variables associated with PLBP shows
waist circumference (OR: 0.97; 95% ClI: 0.96-
0.99), PSC (OR: 0.96; 95% CI: 0.93-0.98), height
(OR: 0.01; 95% CI: 0.01-0.32) and occupation
(OR: 0.1; 95% CI: 0.02-0.48) were associated
with PLBP in the model. In testing the interaction
of height and occupation (civil servants,
businesswomen, housewives or students),
women working in business were associated
with PLBP (OR: 1.04; 95% CI: 1.01-1.08). Details
of socio-demographic and anthropometric
correlates of PLBP is shown in Table 4.
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Table 2: Pattern and Distribution of Pregnancy-related Low Back Pain (n=216)

Variables Frequency Percentage
First Episode of Occurrence

Before pregnancy 45 20.83
During pregnancy 171 79.16
Time of Pain Occurrence

Morning 19 8.80
Day Time 91 42.13
Night 85 39.35
All-day 21 9.72
Duration of Pain

Seconds 7 3.24
Minutes 116 53.70
Hours 93 43.06
Aggravating Factors

Rest 28 12.96
Activities 164 75.93
Others 24 11.11
Relieving Factors

Rest 162 75.00
Activities 26 12.04
Others 28 12.96
Treatment of PLBP

Visit hospital 84 38.89
Self-medication 34 15.74
Nothing 98 45.37
Location of LBP

Lumbar region 132 61.11
Sacro-iliac region 66 30.55
Lumbosacral Region 18 8.33
Nature of the Pain

Aching 87 40.28
Throbbing 51 23.61
Shooting 34 15.74
Stabbing 44 20.37
Pattern of Radiation

No radiation 123 56.94
Down the thigh 67 31.02
Down the calf 26 12.04
Grade of the Pain

Mild 30 13.89
Moderate 134 62.03
Severe 52 24.07

Table 3: Differences in Physical Activity level and Health-Related Quality of Life among pregnant women with and
without Pregnancy-induced low back pain

Variables Total (n= 398) LBP (n=216) No LBP (n=182) t-value p-value
PA Intensities
Sedentary 14.96+15.58 12.87+£14.80 17.44+16.17 2.95 0.003
Light Intensity activity 86.71+64.13 82.82+63.43 91.33+64.76 1.32 0.187
Moderate intensity activity 48.19+71.13 48.934£79.29 47.31+60.24 -0.23 0.822
Vigorous 1.50+4.93 1.59+5.21 1.40+4.58 -0.38 0.708
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PA Domains

Household 82.95+£78.46 83.08+85.42 82.80+69.54 -0.04 0.971
Occupation 27.40£46.96 25.22+44.86 29.99+49.34 1.01 0.313
Sport and exercise 4.66+9.15 4.79+9.95 4.51+8.13 -0.30 0.762
Transportation 15.70+23.88 14.28+21.67 17.37+26.23 1.29 0.198
Inactivity 20.92+20.02 18.68+19.78 23.59+19.78 245 0.015
Total Activity Duration 68.85+52.68 65.06+55.58 73.36+48.78 1.59 0.113
Total Activity Intensity 151.13+132.08 145.82+142.45 157.43+118.67 0.87 0.383
HRQoL
Physical Composite Score 43.62+9.20 41.95+9.60 45.50+8.42 3.80 0.001
Mental Composite Score 47.15+8.89 46.54+8.75 47.83+9.03 1.40 0.162
Overall HRQoL 42.60+£12.70 40.45+13.97 45.13+£10.50 3.72 0.001
Table 4: Logistic Regression Predictors of Occurrence of Pregnancy-related Low Back Pain

Predictors Interaction

Exp(B) 95% CI p-value
Sedentary Act 0.99 0.97;1.01 0.340
Occupation (cat)
Civil servants 1.00 0.099
Business 0.10 0.02; 0.48 0.004
Full-time housewife 2.57 0.96; 6.89 0.061
Student 1.59 0.68; 3.69 0.283
Height 0.01 0.01; 0.32 0.016
Waist Circumference 0.97 0.96; 0.99 0.001
PCS 0.96 0.93; 0.98 0.002
Constant 0.001 0.001
Height
*Civil servants 1.00 0.099
*Business 1.04 1.01; 1.08 0.015
*Full-time housewife 0.99 0.97;1.01 0.457
*Student 0.99 0.96; 1.02 0.485

Note: *Interaction; Cl: confidence interval; PCS, Physical Composite Score.

DISCUSSION

The present study examined the characteristics
and association of PLBP, physical activity and
HRQoL in an urban population of pregnant
women attending antenatal clinics in
Northeastern Nigeria. In the context of this
study, pregnancy-related LBP has been defined
as any type of idiopathic pain arising between
the 12th rib and the gluteal folds during the
course of the pregnancy and was not attributed
to a specific pathological condition such as a disc
herniation.2? There was a high prevalence of
PLBP among pregnant women, which was
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associated with height, waist circumference and
occupation. Also, PLBP was negatively associated
with the physical well-being component of the
overall HRQoL score.

The majority (54%) of the pregnant women in
the present study indicated experiencing PLBP.
This prevalence was comparable to 51%
reported by Sturesson et al.21, 52.5% by Ayanniyi
et al.4, 52.3% by Oyeyemi et al.5, and 55.4% by
Jimoh et al.22 An overwhelming majority (75.8%)
of the pregnant women reported worsening of
PLBP with increased activities, a finding that is
consistent with an earlier reported outcome.22
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Our findings indicate that participating in
occupational activities such as owning a business
is associated with the occurrence of PLBP.
However, findings from Yip et al.z3 and Oyeyemi
et al.5 showed no significant association between
activities of daily living and PLBP. Conversely, a
high incidence of PLBP throughout pregnancy
has been found among women that engaged in
work entailing a constrained work posture,
prolonged periods of standing, lifting and
twisting.20.22.2425 However, the present study
does not consider the ergonomic standard of the
work environment and working posture adopted
in the occupations of the pregnant women
assessed.

Pain intensity during pregnancy appears to
fluctuate with most pregnant women reporting
pains in the afternoon and night which are a
period associated with intense ergonomic
activity and postural nocturnal problems
respectively, as predominant periods of pain,
lasting for minutes to hours. It is believed that
the prevalence of pain during these periods is
related to musculoskeletal overload caused by
maintenance of orthostatic or sitting positions.26
Activities performed throughout the day could
have caused tiredness and fatigue thereby
resulting in greater afternoon and nighttime pain
intensity. Moreover, joint and sacroiliac
instability accompanied by ligament laxity would
also be a possible cause of pain during periods of
intense activity.?” Thus, it is important for Allied
Health practitioners involved with exercise
planning and prescription to determine the
pattern of activities in relation to timing and
intensities of PLBP.

A greater portion (57.1%) of the participants
reported moderate pain intensity, which was
consistent with previous findings.52829 Also
consistent with earlier findings*®> we found a
higher proportion of lumbar type PLBP
compared to sacroiliac type PLBP. The high
incidence of lumbar PLBP may be related to
biomechanical factors which alter normal
lumbar mechanics. Support for this notion is
evident in significant association observed
between PLBP and a smaller waist-hip ratio in
the present study. The waist-hip ratio has been
widely used as an index of abdominal visceral
adiposity, and body mass index for general body
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adiposity.23 Therefore, it is not surprising that
the present study shows that waist-hip ratio and
height were the only anthropometric variables
associated with PLBP. The occurrence of PLBP in
this study can be linked to abdominal obesity
that confers mechanical disadvantages and
abnormal loads on the spine, thereby reducing
shock absorbency.3? Perhaps, height might not be
the causative factor but rather the work-related
scenarios involving tall women which are forced
to endure an awkward or bent position, leading
to an abnormal spinal alignment. Furthermore, it
is well accepted that height is a risk factor for
LBP. Thus, the interaction between height and
working style may increase the probability of
PLBP.

The trimester of pregnancy had no influence on
the occurrence of PLBP, as PLBP prevalence was
evenly distributed between groups (within the
first = 58.62%, second = 48.36 and third
trimesters 56.68%). However, Ostgaard and
Andersson3! reported a 25% increase in PLBP
among women in the third compared to the first
trimester. Inconsistency in prevalence rate
between studies may be due to the unequal
distribution of participants across trimesters.
This may be attributed to the late booking of the
pregnant women at the antenatal clinic. This was
evident in the present study, as most of the
participants were either in the second or third
trimesters of pregnancy.

The HRQoL of pregnant women in the present
study appear to be similar throughout
pregnancy. This is consistent with the findings
reported by Mourady et al.32 who found no
difference in the prevalence of PLBP across
trimesters in both the physical and psychological
(mental) heath domains of quality of life.
However, our findings are inconsistent with
those of Taylor et al.33 who reported that several
factors (e.g., sleep alteration, anxiety) affect
quality of life of pregnant women as the
pregnancy advances. As HRQoL during
pregnancy is multifactorial, these inconsistencies
may be due to individual differences such as the
extent of insomnia and depression which are
significantly associated with a decrease in all
domains of QoL.32

Also, PLBP negatively affects the physical health
domain and overall HRQoL but does not affect
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the mental health domain. In many cases, low
back pain leads to disability and interferes with
normal locomotion?? that may have a trade-off
effect with regards to domain specific QoL (i.e,,
affecting the physical domain more than the
mental domain). However, the lack of association
between mental health and PLBP could be due to
confirmation bias, as women often consider
PLBP to be an inevitable, normal and transient
source of discomfort during pregnancy.3* Thus, it
is often expected that PLBP will be
spontaneously resolved postnatal, even without
intervention. Perhaps this may explain the lack
of psychological or mental disturbance
associated with the pain.3

CONCLUSIONS

Among the sample of pregnant women studied,
PLBP affects the physical well-being of the
expecting mothers. While intensity and domain-
specific physical activity were not associated
with PLBP, the interaction of height and
occupational activities was an important
predictor of PLBP among a large cohort of
pregnant women.

Strengths and Limitations of the Study. Our
study is associated with various strengths. First,
the use of a validated population-specific
Pregnancy Physical Activity Questionnaire
(PPAQ) with detailed physical activity domains
and intensities. This added to the current limited
knowledge on the effect of each physical activity
domains and intensities on HrQoL and PLBP.
Second, the recruitment of large number of
pregnant women (n=398) in the study
strengthens the external validity of our findings.
However, some limitations need to be
considered when interpreting the findings of our
study. First, the study was conducted in a single
healthcare centre, which may have a tendency of
spectrum bias. Second, the subjectivity in the
assessment of back pain through recall history
may lead to bias. Third, though we expect the
sample size to power the study, the use of data
driven approach through individual variable test
to arrive at significant factors for the model may
decrease the study power.
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