
Hormozgan Med J. 2020 March; 24(1):e98011.

Published online 2020 February 19.

doi: 10.5812/hmj.98011.

Research Article

The Impact of Body Mass Index on Quality of Life in Women with

Osteoporosis

Farideh Dehghan Manshadi 1, Fateme Sangtarash 1, *, Alireza Sadeghi 2 and Ahmad Jalilvand 3

1Rehabilation Faculty, Shahid Beheshti University of Medical Sciences, Tehran, Iran
2Department of Rheumatology, Zanjan University of Medical Sciences, Zanjan, Iran
3Department of Pathology, Zanjan University of Medical Sciences, Zanjan, Iran

*Corresponding author: Rehabilation Faculty, Shahid Beheshti University of Medical Sciences, Tehran, Iran. Email: fateme_3000@yahoo.com

Received 2019 September 11; Revised 2020 January 21; Accepted 2020 January 25.

Abstract

Background: Improving the quality of life in osteoporotic women is one of the crucial goals of health systems. Hence, recognizing
the factors affecting the quality of life in such patients is an important issue. The body mass index (BMI) seems to be capable of
affecting quality of life. Besides, BMI is a quantitative index simple to measure.
Objectives: The purpose of this study was to examine the impact of BMI on quality of life in a group of osteoporotic women.
Methods: One hundred osteoporotic women aged 50 - 60 participated in this descriptive-analytical study. These women were re-
ferring to the internal clinic of Mousavi Hospital of Zanjan. The body mass index was calculated after measuring both height and
weight. Based on the BMI, the patients were divided into three groups: BMI < 18.5 underweight, 18.5 ≤ BMI < 25 normal and BMI ≥
25 overweight. The short form 36 (SF-36) questionnaire was employed for measuring the quality of life. Given the normal distribu-
tion of data, one-way-ANOVA and Independent t-test were utilized to compare the means of the three groups. In all tests, P < 0.05
was accepted as a significant level.
Results: Comparison groups using the one-way ANOVA test on SF-36 subscale and total QOL scores showed in all components of
QOL; underweight, overweight and normal groups were significantly different (P < 0.05). Considering the Independent t-test, os-
teoporotic women in overweight group reported a poor quality of life as measured by the SF-36. Yet, the quality of life score in the
normal group and the underweight group did not have a significant difference.
Conclusions: The results of this study demonstrated that increased BMI negatively affects quality of life. Therefore, it can be avowed
that keeping the BMI low and controlling it are effective in raising the quality of life in osteoporotic women. Thus, so as to improve
the quality of life in those patients, therapists ought to take greater heed of their BMI and its changes.
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1. Background

Osteoporosis is the most common metabolic bone dis-
ease (1, 2). This disease is defined as a condition which
brings about loss of bone mass, degenerative change and
consequently increased risk of bone fracture (3, 4). Various
complications of osteoporosis, such as pain, muscle weak-
ness, musculoskeletal changes, anxiety and fear of falling
could impair physical and mental performance of these
patients and significantly impact their quality of life (QOL)
(3, 5, 6).

According to the World Health Organization (WHO),
the quality of life is defined as the perception of his or her
life situation with respect to the culture and value system
in which he or she lives and the relevance of these percep-
tions to the goals, expectations, standards, and priorities

(7). Various studies suggest that the quality of life in os-
teoporotic women is lower compared to healthy women
(8-10).

On the other hand, studies have shown the increase
of BMI as one of the problems faced by women after
menopause. This increase is associated with disabilities
and pain (11). As it is known, BMI is a functional index able
to simply calculate overweightness and obesity in both
genders and in all ages (12, 13). However, there is no report
of research on the impact of BMI on quality of life in osteo-
porotic women.

As we know, the purpose of rehabilitation is boosting
quality of life. Therefore analyzing the effect of the BMI
on quality of life in osteoporotic women is the main pur-
pose of this study. Due to the increasing aging popula-
tion and the increase of osteoporotic patients, the results
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of this research can provide health-care professionals with
evidence to develop more effective and cheaper programs
to improve the quality of life through the proper control of
BMI in these patients.

2. Methods

2.1. Participants

In this cross-sectional study, 100 osteoporotic women
who referred to the internal medicine clinic of Mousavi
Hospital of Zanjan, Iran, were selected. Sampling was con-
ducted from January 2017 to January 2018. Sampling was
performed randomly based on the family number regis-
tered in the electronical hospital record. Based on the
sampling, women were invited to participate in the study.
Their osteoporosis was diagnosis by a rheumatologist in
accordance with the World Health Organization (14). All
participants have the following criteria: Age over 50 years
old, at least 5 years having passed since their menopause.
Subjects were excluded if they had: (1) done regular ex-
ercise programs such as yoga, swimming or Pilates more
than twice a week; (2) undergone effective rehabilitation
programs in the last two months prior to the research; (3)
had used sedative medications in the last month; (4) had
pre-existing musculoskeletal conditions such as ankylos-
ing spondylitis or lower limb surgery using a fixator.

The Ethical Committee of Shahid Beheshti University
of Medical Sciences approved the study, and all partici-
pants gave informed consent before data collection began.

2.2. Instrument

The tape measure and digital weights were employed
to measure height and weight, respectively. Moreover, the
short form (SF-36) questionnaire was utilized to assess the
quality of life in patients. SF-36 is a validated and widely
used questionnaire to assess health related quality of life
(HRQOL). The SF-36 item in the questionnaire are grouped
in to eight subscale scores: (a) physical functioning, (b)
role limitations caused by physical problem bodily pain,
(d) general health, (e) energy vitality, (f) social functioning,
(g) role limitations caused by emotional problems, and (h)
mental health. The subscale scores range from 0 to 100
with a higher score indicating a better QOL. Total quality of
life score is obtained from summing up individual scores
for all groups. Translation and validation of Iranian ver-
sion of the SF-36 were done by Montazeri and colleagues. In
assessing the internal consistency (to test reliability), the
Cronbachα coefficient for all eight quality of life and mar-
ital satisfaction in medical staff in Iran SF-36 scales ranged
from 0.77 to 0.90 expect the vitality scale (α = 0.65) (15).

2.3. Procedure

At the outset, the demographic information (height-
weight-age) was collected, then, the SF-36 questionnaire
was completed for the qualified persons by the researcher
through interviewing the subjects. Height, weight, and
body mass index were measured then. In order to measure
the height, the person was asked to stand up next to a spe-
cial strip meter mounted on the wall with no shoes exer-
cising a ruler aligned with the person’s head placed paral-
lel to the surface. The person’s height was measured and
recorded in centimeters. Afterwards, the weight was mea-
sured in kilograms using a standard digital scale. The sub-
jects were asked to stand on the weighing scale with no
shoes and no cloths except for underwear and the number
indicated on the scale was recorded by the examiner.

BMI = weight divided by squared height in meters.
Based on BMI, participants were placed in one of the three
main groups, as follows: BMI < 18.5 underweight, 18.5 ≤
BMI < 25 normal and BMI ≥ 25 overweight.

2.4. Statistical Analysis

After completing the evaluations, the collected data
were entered into SPSS software (version 19), and statisti-
cal analyses was performed. Since samples were in normal
distribution based on Kolmogorov-Smirnov test, one-way
ANOVA was utilized for comparison groups on SF-36 sub-
scales, and comparison of total QOL score. Independent t-
test was used for pairwise comparison. In all tests, P < 0.05
was considered as a significant level.

3. Results

This study was conducted with 100 osteoporotic
women in three groups. Twenty three women were in the
underweight group with mean age of 69.30 ± 5.28, mean
weight 48.79 ± 4.51, mean height (157.28 ± 6.27). Forty
four women were in the normal group; mean age (59.52 ±
7.49), mean weight (59.52 ± 7.49), mean height (157.59 ±
5.69) and 33 women were in the overweight group; mean
age (62.36 ± 6.09), mean weight (61.74 ± 11.58), mean
height (153 ± 10.88).

The result of one-way ANOVA test for comparison
groups on SF-36 subscale showed that in all aspects of qual-
ity of life underweight, normal and overweight group were
significantly different P = 0.000 in addition, in all aspects
the overweight group is lower than normal and under-
weight P < 0.005. Considering these findings, a poor QOL
measuring by SF-36 was in overweight group. The result of
one-way ANOVA and Independent t-test is reported in Table
1.
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Table 1. Comparison of Underweight, Normal and Overweight Groups for the SF-36 Subscalesa

SF-36 Subscales Normal Underweight
Group

Overweight
Group

P Value Comparison
Independent t-Test

Physical functioning 73.20 ± 18.07 77.96 ± 21.81 69.00 ± 16.91 0.000* Over-w < under-w, 0.000**;
over-w < normal, 0.000**

Social functioning 72.12 ± 18.80 75.09 ± 18.82 58.00 ± 15.77 0.001* Over-w < under-w, 0.000**;
over-w < normal, 0.000**

Role limitations physical health 76.9 ± 35.51 78.60 ± 31.61 67.20 ± 28.31 0.000* Over-w < under-w, 0.000**;
over-w < normal, 0.000**

Role limitations emotional problems 69.91 ± 41.78 72.90 ± 38.70 49.98 ± 39.81 0.000* Over-w < under-w, 0.000**;
over-w < normal, 0.000**

Mental health 67.80 ± 15.09 69.76 48.01 ± 20.01 0.0000* Over-w < under-w, 0.000**;
over-w < normal, 0.000**

Vitality 64.20 ± 16.40 67.12 ± 13.05 49.95 ± 18.05 0.000* Over-w < under-w, 0.000**;
over-w < normal, 0.000**

Bodily pain 71.16 ± 18.05 74.82 ± 16.71 50.15 ± 20.72 0.000* Over-w < under-w, 0.000**;
over-w < normal, 0.000**

General health 62.59 ± 15.08 63.54 ± 14.81 49.65 ± 16.05 0.000* Over-w < under-w, 0.000**;
over-w < normal, 0.000**

aValues are expressed as mean ± SD.

The results of one-way ANOVA showed that there were
significant differences between obese, normal and under-
weight groups in total QOL score (P < 0.000, F = 21.28) (Ta-
ble 2).

Post hoc test was used to track differences between
groups. The results showed that the mean of total quality
of life score in the overweight (48.03± 15.51) group was sig-
nificantly lower than the normal (65.95± 14.98) and under-
weight (62.60± 13.9) group. The results are shown in Table
3.

4. Discussion

In this study we compare osteoporotic women in three
group based on BMI. Comparison groups on SF-36 subscale
showed that in all aspects of QOL, the underweight, normal
and overweight group were significantly different. Over-
weight women reported poor quality of life Table 1. Com-
parison of total QOL score also showed that the overweight
group obtained the lowest total quality of life score, but
there was no significant difference between the total QOL
scores in the normal and underweight ones (Table 2). The
study of Karakashidou et al., which compared the body
mass index in patients with records of falling accidents
and no falling accidents, indicates that the BMI is much
higher in the group who experienced falling. They intro-
duced the high BMI as the factors affecting the walking sta-
tus (16); albeit they only examined walking, not the quality
of life, but falling down can indirectly impact the quality of
life. Apart from this study, no other studies have been con-
ducted upon the impact of BMI on the lives of osteoporotic

women (17). Although many studies have been conducted
in healthy women, some of which indicate that overweight
women have lower quality of life (18, 19). Furthermore,
other studies in a group of menopause women suggest
that women whose weight remains consistent in eight
years, enjoy a better quality of life compared to those gain-
ing weight (20). In contrast, according to another study,
there was no relation between BMI and quality of life in
post menopause women but in that study, the participants
were only post menopause women and their osteoporosis
condition wasn’t investigated. Other studies also showed
a significant relationship between exercise and quality of
life in postmenopausal women. The results of a study in
Greece showed that women who exercise more than one
hour a week had a higher quality of life than women who
did not (21, 22). Nonetheless, the quality of life is a difficult
variable to be measured since it is utterly subjective, based
on patients’ reports and a complex concept. In the mean-
time, mental status can affect the quality of life as well. In
the current study, the SF-36 questionnaire is opted for ow-
ing to its simplicity, brevity, easy scores as well as its proven
validity and reliability in Iran.

This study had some limitations, as suggested by pre-
vious research there are eight specific questionnaires for
assessing the quality of life in osteoporosis patients which
are more appropriate for examining different aspects in
such patients (23). Yet, these questionnaires were not
translated in Persian and had not been validated either;
thus, sadly, it was not possible for the researchers to use
these special questionnaires. Also, we compared our par-
ticipants in overweight, normal, and underweight groups
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Table 2. One-Way Analysis of Variance for Comparing Quality of Life Score in Three Groups of Underweight, Normal and Overweight

Group Mean Standard Deviation F P Value

Underweight 62.60 13.99

21.286 < 0.000Normal 65.95 14.98

Overweight 48.03 15.51

Table 3. Post Hoc Test Results

Group Group Mean
Difference

P Value

Underweight
Normal -1.10 0.947

Overweight 21.805 0.000

Normal Overweight 22.911 0.000

but based on BMI classification there was seven groups.
Therefore, another larger study using specialized ques-
tionnaires on evaluating the quality of life in all groups
based on BMI is recommended.

In conclusion, the study showed that BMI impacts the
quality of life in osteoporotic women. Therefore, respect-
ing the prominence of quality of life, it is recommended
that therapists consider some indispensable programs to
lessen the BMI amount and to take heed of controlling it in
such patients along with any other treatment plans.

Supplementary Material

Supplementary material(s) is available here [To read
supplementary materials, please refer to the journal web-
site and open PDF/HTML].
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