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Background and aims: Diabetes mellitus (DM) patients have a lower quality of life. This
study aimed to examine the direct and indirect effect of eight domains score of the SF-36
questionnaire on two main factors, i.e., overall physical health (GH_M) and overall
mental health (MH_M), in DM patients. To the best of our knowledge, this issue has been
rarely studied so far. Material and method: A total of 1037 DM patients filled out the
Persian version of the SF-36 questionnaire. The path analysis was used in this study.
Results: In this research, only social functioning (SF) domain has significantly lower the
men compared to women (P=0.06). Physical functioning (PF), bodily pain (BP), general
health (GH) and vitality (VT) have a negative significant direct effect on the GH_M
factor. GH domain also has a positive indirect and total effect on MH_M factor, and
other domains have no significant total effect on MH_M factor. Conclusion: It is better
that physicians, focus on regulating physical activity and reducing body pain in diabetes
patients, which have the most direct impact on HRQoL, to achieve a more effective
outcome in improving quality of life in this patient.
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Background and aims

Diabetes mellitus (DM) is a chronic disease
with long-term treatment to reduce the
complications of the disease [1]. The prevalence
of DM in many societies is on the rise, especially
in developing countries. In Iran, about 4.4
million adults have suffered from diabetes [2].
Diabetic patients suffer severe complications
such as hypoglycemia that constrain them and
make changes in their lifestyle. Moreover, the

continuous use of drugs for regulating their
blood glucose makes them dependent to stress
[3]. Several studies have revealed the association
between diabetes and psychological
complications such as sleep disorders,
depression, and anxiety [4,5]. In addition to
psychological complications and management of
level of glucose, sexual and work dysfunction
[6,7] affect HRQoL of diabetic patients. Studies
have shown that people with diabetes have a
lower HRQoL, particularly physical functioning,
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compared to those with no other chronic disease
[8]. According to the definition of the WHO
(1948), health is not just an absence of disease
but requires physical, mental, and social health
[9]. In fact, HRQoL studies are necessary for
describing a health condition, offering a
prognosis [10], and estimating the cost-
effectiveness of various treatments. Moreover,
the importance of HRQoL research has been
recognized for assessing the effect of new
medical treatments and healthcare services for
diabetic patients [11-13]. In previous studies,
numerous generic questionnaires have been used
for evaluating HRQoL in diabetic patients. One
of the most frequently used tools in this regard is
SF-36 [14]. The most advantage of this generic
instrument that makes it famous is that it can be
useful for measuring the quality of life in various
diseases [15]. These eight dimensions could be
summarized in two main domains, i.e., general
health and mental health, which show the whole
HRQoL perfectly. Certainly, focusing on two
main domains makes the analytical process of
HRQoL simpler. Although many studies have
been conducted on the quality of life in diabetic
patients[16-20], there is no study examining the
direct and indirect effects of each of the
dimensions affecting the quality of life. The
purpose of this study is to investigate the direct
and indirect effects of the SF-36 questionnaire
domain scores on two summarized main factor
(e, MH_M, and GH_M) based on path
analysis, to find most important domain that
influence the HRQol in DM patients.

Material and Method

Study design and patients

A total of 1037 patients (881 women, and
156 men) with diabetic symptoms referring to
the Besat Laboratory, as the main laboratory for
diabetes patients in Kerman (southern Iran),
were recruited from May 2016 to October 2016.

The patients who came to the laboratory to check
their routine blood sugar test were asked to
participate in the study. Written informed
consent was obtained from patients before
participating in the study. The patients older than
18 years, with DM for at least 1 month, and
without any other chronic diseases were included
in the study. No clinical evaluation was
performed to determine the health status of the
participants in the study. Rather, they were
assessed only based on the response of
individuals to their health status. The individuals
who reported a chronic disease were not
recruited. The study was in adherence with the
1964 Heliski declaration and approved by the
Ethics Committee of Kerman University of
Medical Sciences.

Measures

SF-36 questionnaire

The “developmental” form of SF-36 was
accessed in 1988 and the “standard” form in
1990 [21,22]. A SF-36 questionnaire has eight
domains, including physical functioning (PF) (10
items), role-physical (RP) (4 items), bodily pain
(BP) (2 items), general health (GH) (5 items),
except vitality (VT) (4 items), social functioning
(SF) (2 items), role emotional (RE) (3 items),
and Mental Health (MH) (5 items). These eight
domains were summarized into 2 factors,
including GH_M (PF, RF, BP, and GH) and
MH_M (VT, SF, RP, and MH) [22]. Each
domain has an equal weight scored between 0
and 100, with 0 meaning the worst HRQol and
100 the best HRQol [22]. The SF-36 used in this
study had previously been translated into Persian
and its reliability and validity had been defined
in a previous study in Iran [23,24].

Statistical analysis

Path analysis, an extension of the regression
model, was used in this study to investigate the
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direct and indirect effects of eight domains of the
SF-36 questionnaire on two main factors
including that physical and mental health factors
in people with diabetes.

Path analysis

The path analysis was used to generate a
model for determining the direct and indirect
effects of each of the independent variables on
the dependent variable. The standardized
regression coefficient showed the direct effect of
studied variables [25]. In fact, it is better to use
the path analysis when a causal variable
association with a set of variables is suspected,
the sequence of variables is available, or to
separate the spurious effect by an intervening
factor from the observed associations [26].
Goldsmith [27] and Berglund [28] defined that
path analysis may be useful in epidemiological
studies for recognizing the risk factors for
chronic disease, but the interaction is not
understood. In this regard, the advantage of path
analysis is that the developed path diagram
describes the hypothetical causality graphically
[25]. In path analysis, the association between
two variables is denoted by straight or curve

arrows — straight arrows show a direct causal
relationship and curve arrows show a simple
correlation between independent variables [17].

Results

Tablel  presents the  demographic
characteristics of diabetic patients in this study.
As can be seen, the mean (SD) age of diabetic
woman and men was 43.80 + 13.56 and 42.76 +
14.36, respectively, and women were not
significantly older than man (P= 0.490). The
average age of the entire people indicates that
diabetes is more common in middle-aged people.
The mean (£ SD) BMI in women and men was
respectively 48.36 + 13.28 and 25.31 + 4.32, and
men had significantly lower BMI than the
women (P < 0.0001). Women in this study had a
BMI higher than normal (BMI1=25) and are more
likely to be overweight (BMI1>30) than men. For
education, men and women's groups were
significantly different (P < 0.0001). In general,
women had higher education degrees than the
men. Moreover, 881 out of 1037 patients
(84.95%) were women and the rest (151/1037,
14.56 %) were men.

Table 1. Subject characteristics.

Education Total (n=1037) Women (n=881) Men (n=156) P-value
Under diploma 19(1.8) 6(0.7) 13(8.7)

Diploma 67(6.5) 45(5.1) 22(14.1)

Associate Degree 327(31.5) 260(29.5) 67(42.9) <0.0001
Bachelor 370(35.7) 322(36.5) 48(30.8)

M.S 254(24.5) 248(28.1) 6(3.8)

BMI 26.85+ 5.19 29.29 + 553 25.31+4.32 < 0.0001
Age 43.3+13.94 43.80 + 13.56 42.76 + 14.36 0.490

Table 2 presents the HRQol scores (mean +
SD) of the for diabetes patients in both woman
and man groups for each domain and two main
factors. Only the SF domain presented

significantly lower scores in the men compared
to the women (P=0.061). For other domains,
there were no statistically significant differences
between men and women. GH_M and MH_M
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were significantly different between men and

women (P=0.07).

Table 2. Mean and standard deviation of SF-36 score for DM patients.

. Total Woman Men
SF-36 Domains (Mean + SD) (Mean + SD) (Mean + SD) P-value
Physical functioning (PF) 59.94 + 28.88 60.45 + 28.77 57.07 £ 29.43 0.182
Role physical (RP) 57.58 £ 22.19 57.54 £ 22.19 57.77 £22.31 0.911
Bodily pain (BP) 4771+ 27.77 58.68 + 21.28 57.27+£21.11 0.443
General health (GH) 46.48 + 18.17 43.93+16.74 43.75+15.44 0.891
Vitality (VT) 43,91 +16.54 51.98 + 13.74 51.19 +13.19 0.512
Social functioning (SF) 56.29 + 26.19 56.92 + 26.23 52.72 £ 25.81 0.061
Role emotional (RE) 58.47 £ 21.25 48.18 +27.78 45.86 + 27.63 0.194
Mental Health (MH) 51.86 + 13.76 46.58 + 18.28 45.86 + 17.53 0.651
Overall physical health (GH_M) 53.93 +£19.43 61.77 £ 24.82 64.71 £ 24.29 0.072
Overall mental health (MH_M) 67.03 £24.19 66.18 + 23.24 70.67 £29.12 0.071
Table 3. Goodness of fit indexes.
CMNI
- CMNI
') DF P-value | GFI NFI CFI RMSEA IpF
1.409 5 0.924 1 1 0.000 0.281

Goodness of fit indexes

According to Table 3, CMIN statistic was
equal to 1.409 and P-value was more than 0.05,
suggesting that all null hypotheses are accepted
and the reduced and saturated models fit the data
(P=0.924). Since a large sample size was used
in this study for ensuring its reliability, another
index was also assessed. The results confirm the
good fit of the model (RMSEA = 0.000, CFI =1,
and NFI= 1, CMIN/DF=0.281).

Impact of path analysis

Table 4 demonstrates the direct, indirect, and
total effect of eight domains on two main factors
of HRQoL measured by path analysis. All eight

domains had just a direct effect on the GH_M
factor and there was no indirect effect for them.
Also, all of them had just the indirect effect on
the MH_M factor, except VT and RE domains
that had both direct and indirect effects on the
MH_M factor. Only PF, BP, VT, and GH
domains had a significant negative effect on the
GH_M factor (P < 0.001), other domains had no
significant effect. The negative sign of
coefficient indicated that if PF, BP, VT, and GH
domains scores increase, the GH_M factor will
decrease. Only the GH (P=0.048) domain had a
positive significant indirect and total effect on
the MH_M factor, and other domains had no
significant indirect and total effect on the
MH_M factor.
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Table 4. The direct, indirect and total effects of dependent and independent variables.

Direct Indirect Total
Effect C. P- Effect C. P-value | Effect | C.I P-value
value
PF > (-0.34, -
o M 0263 | (-0.34,-0.19) | 0.001 023 | (10 0.001
RP > (-0.05,
o M 0023 | (-0.05,0091) |0.611 0023 | (oo 0.611
BP > (-0.29, -
ot M 0218 | (-0.29,-0.14) | 0.001 0218 | (7 0.001
GH —> (-0.26, -
ol M 0196 | (-0.26,-0.14) | 0.001 0196 | (7 0.001
SF —>
. 0045 | (012,003 |0.331 0.045 | (-0.12,0.03) | 0.331
VT —> -0.073 | (-0.14, -
. 0073 | (-0.14,-0.01) | 0.041 boD 0.041
25 Me 0061 | (0.02,0.11) | 0.061 0.061 | 0.02,011) | 0.061
MH = 0013 | (-0.04,
AR 0013 | (-0.04,007) |0.741 b0 0.741
o N? 0007 | (0.02048) | 0.48 | %97 | (002048 |o0481
K{/ﬁq N? 0001 | (0.02,078) | 0.78 0001 1 902078) |o0.782
=
Y 0006 | (0.01,048) | 0.48 | %99 | (001,048 |o0.481
o Mé 0005 | (0.02048) | 0.48 | %99 | (002048 | .0481
v N? 0001 | (051,065 | 065 | %% | (051,065 |.0653
M :
N 0039 |(-011,003) |0.381]0002 |(0.02053) | 051 0.037 1 (0.030.39) | 0.391
W ,\T 0011 | (-0.05007) |0.722|-0002 |(0.01,053) 052 |0012 |(007.076) 10761
9
Vi 0331 | (-0.03,009) |0.381]0 (0.02,0.86) | 078 | 0038 | (009039 1 0.382
o 0026 | (008,003 | 0482 -0.026 | (0.03,0.48) | 0.482
Table5 presents differences between (P = 0.3525). The Sweden DM patients have

HRQoL of DM patients in this study with some
other countries, Sweden and Portuguese and also
with Hemodialysis patient HRQoL in another
southest city in Iran (Shiraz). The Shiraz city has
the same social and medical equipments as
Kerman city, so the comparison between them is
logical. The results show that Iranian (Kerman)
MD patients had a statistically significantly
higher HRQOL score in each domain score of
Sf-36 than Hemodialysis patients in Iran (Shiraz)
except, VT domain that DM patients have a
better score, but it is not statistically significant

significantly higher scores in all domains except
RP and RE domains, in which Iranian has better
scores and also Iranian have higher scores in Pf
domain than Portuguese DM patients, but in the
other domains have no significant difference
between Portuguese and Iranian DM patients.
Figure 1 represents the path model diagram.
In this diagram, the straight lines display the
direct path from the independent variables
toward the dependent variables and curve arrows
show a simple correlation between independent
variables. Dependent variables are overall
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mental health and overall physical health factors.

including PF, RP, RE, MH, GH, SF, VT and BP.

Independent variables are eight domains,
Table 5. Comparison between DM patients’ HRQOL in Iran and some other countries.
Iran (Shiraz),
Iran (Kerman), | Sweden, DM (Ref. [29, HemE)diaIys)is Portuguese, DM (Ref.[31])
SF-36 DM 30D) patient(Ref. [29]) N=124
Domains N = 1037 N =102 N=150 '
Mean (SD) Mean (SD) | P value Mean (SD) P value Mean (SD) P value
Physical 59.94 + 28.88 55+26.6 P= 34.86 £ P< 41.9+£37.1 P <0.0001
functioning 0.0973 10.88 0.0001
(PF)
Role physical 57.58 £22.19 34.1+£40.7 P< 37.85+£943 | P< 39.3 +48.6 P <0.0001
(RP) 0.0001 0.0001
Bodily pain 47.71 + 27.77 59.9+27.8 P< 31.58+948 | P< 45.1£33.8 P =0.3349
(BP) 0.0001 0.0001
General 46.48 + 18.17 60.1+24.2 P< 39.88+6.47 | P< 46.6 £17.5 P =0.9477
health(GH) 0.0001 0.0001
Vitality (VT) 43.91+16.54 61.2+24.2 P< 4518+641 |P= 46.0 £26.6 P =0.2188
0.0001 0.3525
Social 56.29+26.19 | 80.7+26.4 P< 30.02+826 |P< 57.4 £28.2 P =0.6583
functioning 0.0001 0.0001
(SF)
Role emotional | 58.47 + 21.25 48.5+50.3 = 39.20 = P< 61.8+48.0 P =0.1689
(RE) 0.0001 13.62 0.0001
Mental Health | 51.86 £ 13.76 71.1+£16.5 P< 36.48+£747 | P< 51.9 £245 P =0.9780
(MH) 0.0001 0.0001
Figure 1. The path diagram of SF36 domain scores.
effect of eight domains of SF-36 on two main
Discussions

The purpose of this study was to detect and
confirm the direct and indirect effect and total

26

factors of quality of life. To the best of our
knowledge, this is the first study to assess the
direct and indirect effect of eight domains of SF-
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36 on two main factors of quality of life among
diabetic patients. The results showed that all of
the eight domains had just a direct effect without
any indirect effect on GH_M factor. Even so, all
of the eight domains had just the indirect effect
on MH-H factor, but VT and RE domains had
both direct and indirect effects on the MH_H
factor. Only PF, BP, GH, and VT domains had
significant direct and also the total effect on
GH_M. Amazingly, only the GH domain had
positive indirect and total effect on the MH_M
factor, and other domains had no significant
effect.

A number of studies in some countries show
that women have a higher prevalence of DM,
mainly in older persons [2]. This result is in
agreement with the findings of the present work
that show a higher percentage of DM in women.
Also, researchers have shown that diabetic men
have a better HRQol than diabetic women [8].
Women had higher levels of education than men
in this study. According to Glasgow et al.,
people with more education had higher scores on
all domains of the SF-20. Thus, it is necessary to
consider the relationship between education and
diabetes in assessing HRQol [20]. The average
age of the patient in this study was about 42-43
years and the younger diabetic patient had
significantly higher scores than the older ones,
especially on PF and SF domains, and had lower
scores than older patient on MH domain of the
SF-20 [20]. Klein et al. found that older patients
show lower levels of PF and PR domain than
younger ones on the SF-36 [32]. It is better to
consider that patient in this study were not old
enough, so they may have better scores in PF
domain. Glasgow et al showed that lower levels
of physical activity were among the factors
related to lower quality of life in adults with
diabetes and suggested that moderate or severe
physical activity programs may commence
diabetic patients at risk of low quality of life

[20]. This finding was similar to the results of
the current study, which showed PF domain that
shown limitation of physical activity, had just a
negative significant direct effect on GH_M.

Several studies have demonstrated that
diabetic patients have higher levels of
depression, anxiety, and other psychological
disorder than the normal people [33]. Robert et
al. reported that the prevalence of depression in
the diabetic people was 24% and comparing both
depressed diabetic and depressed nondiabetic
groups reported significant statistical differences
in the GH_M and MH_M factors of the SF-36
[34]. Our finding is in line with other studies.
Diabetic patients may have low levels of VT due
to the psychological disorder. A negative and
significant direct and total effect of the GH and
VT domains on the GH_M factor may cause the
psychological problems, the chronic
complications of diabetes, and food restrictions.
Hence, managing the symptom of disease as well
as difficult and expensive therapeutic would
make diabetes patients have a negative opinion
about their general health [35]. It is really
important that physician helps the diabetic
patient to change their negative opinion about
general health to improve their quality of life.
Diabetes, like other chronic illnesses, causes
body pain. Clearly, having a body pain can
reduce physical activity. Consistent with the
present results, BP domain had a negative
statistically significant direct effect on GH_M
factor.

Several studies that used SF-36 or the SF-20
to evaluate the quality of life determined that
those with diabetes had a lower quality of life on
domains assessing PF, RF, and GH, but SF and
MH domains had no significant differences in
this regard [8]. Accordingly, to our results, only
the SF domain and GH_M and MH_M factors
had significant differences between adult men
and woman with diabetes.
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The path analysis, in addition to
demonstrating the causal relationship, also
explained the relative importance of the paths of
the variable on the outcome; so it is superior to
ordinary regression analysis [36]. The path
coefficient indicated that PF and BP domains
have the major direct on GH_M. A unit increase
PF score made a decrease in GH_M factor by
0.24 units, while a unit increase in BP domain
score made the GH_M decrease by 0.22 unit.

Our findings define significantly higher
scores in some of Sf-36 domains than some
studies on MD patients in other countries, but it
is important to consider that it is only a statistical
comparison and does not have enough
confirmation for making decision for whole
HRQOL scores between MD patients in these
countries. In fact, we cannot correct potential
confounders, which can clarify these differences.
Therefore, these  statistically  significant
differences may have no clinical importance. For
a more accurate comparison, it is necessary to
adjust result for important confounders. The DM
patients had better score in all domains than
Hemodialysis patients, and it is similar to other
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