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Abstract 
    Background: Main health challenge of the 21st century is improving quality of life (QoL). This study aimed to investigate the 
mediating role of health locus of control (HLC) between health literacy and QoL among Iranian pregnant women.  
   Methods: In this cross sectional survey, 400 pregnant women referred to the community health centers of Gonabad, Iran, and 
completed the demographic, health literacy, QoL, and multidimensional HLC questionnaires during 2015-2016. Descriptive statistics 
and structural equation modeling were conducted using SPSS 22.0 version and AMOS 24.0 software. 
   Results: The findings showed that health literacy has a significant positive effect on the physical (β= 0.54, p< 0.001) and mental (β= 
0.57, p< 0.001) health. Also, it has a significant positive effect on internal subscale (β= 0.42, p< 0.001) and a significant negative effect 
on the chance (β= -0.51, p< 0.001) and powerful others (β= -0.33, p< 0.001) subscale of HLC. From HLC subscales, internal HLC had 
a significant positive effect on physical (β= 0.26, p< 0.001) and mental (β= 0.12, p= 0.010) health, while the effects of chance and 
powerful others on QoL dimensions were not significant. The findings indicated that internal HLC is a partial mediator between health 
literacy and physical dimension of QoL.  
   Conclusion: The results indicate that health literacy can be considered as an effective factor in HLC orientations and can improve 
QoL. This reflects the need for more attention on health literacy and the recognition of the type of HLC beliefs, especially the internal 
belief in health promotion programs for pregnant women. 
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Introduction 
Pregnancy is one of the most critical stages in a woman's 

life. This course, although pleasant to most women, is often 
considered a stressful period with physiological and mental 
changes. Even in a normal pregnancy, these changes can 

affect the ability of every woman in performing her every-
day-life roles and quality of life (QoL) (1).  

Maintaining and promoting community health is an im-
portan t basis of community development. Modern health 
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↑What is “already known” in this topic: 
Main health challenge of the 21st century is improving quality 
of life (QoL). Health literacy and locus of control are recognized 
as the predictors of QoL. To the best of our knowledge, this is 
the first research that examines the mediating role of health locus 
of control (HLC) between health literacy and QoL.   
 
→What this article adds: 

Overall, the results of this study provide some support that HLC 
is a mediator between health literacy and QoL among Iranian 
pregnant women. Therefore, this result indicated the need for 
more attention to health literacy and the recognition of the type 
of HLC beliefs, especially the internal belief in health promotion 
programs.  
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care has gradually shifted its focus from investigating mor-
tality rate, as the health’s outcome, to wider areas such as 
enhancing QoL (2). Also, over the past decade, the im-
portance and the impacts of health literacy level on people’s 
health have been considered. Low levels of health literacy 
can have negative outcomes, such as high hospitalization 
rates, high health costs, low QoL, and the risk of premature 
death (3). Health literacy includes the social and cognitive 
skills determining the motivation and the ability of individ-
uals to access, perceive, and use information in ways that 
maintain and improve their health (4). The results of previ-
ous studies have shown a significant relationship between 
health literacy and QoL and have found people with ade-
quate health literacy have a higher QoL (5, 6). 

Health locus of control (HLC) is recognized as a structure 
for perceiving and expressing health beliefs and behaviors 
and is defined as the degree of one’s belief in the fact that 
his/her health is controlled by internal or external factors. 
Those with an external health locus of control (EHLC) be-
lieve that certain outcomes in their lives are controlled by 
factors, such as doctors, luck, fate, and fortune, while indi-
viduals with an internal health locus of control (IHLC) be-
lieve that their own actions and behaviors directly deter-
mine their health (7). Previous studies have indicated that 
there is a relationship between IHLC and QoL (8, 9).  

Health literacy and HLC have been suggested as the cog-
nitive and mental predictors of health behaviors (10). The 
relationship between health literacy and HLC has been 
shown in some studies (10, 11). As Owens stated in a study, 
individuals with an IHLC and the higher levels of health 
literacy are more involved in health promotion behaviors 
(12). The results of Tsai et al’s study showed health literacy 
has a positive relationship with IHLC and a negative rela-
tionship with EHLC (11). Health literacy is an important 
factor in improving access to health information and pre-
ventive care and reducing the overall health differences in 
individuals (13). Also, the QoL of each person is an im-
portant indicator in the assessment of health and medical 
status. Therefore, the lives of individuals can improve by 
providing appropriate information and improving the level 
of health literacy in the community (14). Maternal health 
literacy is an important concern for 2 reasons. First, women 
with low literacy face more challenges in learning new in-
formation. Second, the woman’s health status and her per-
ception of health information directly affect the child be-
fore pregnancy, during pregnancy, and during the years of 
development (15). Considering the importance of mothers' 
health literacy and that the type of HLC beliefs can predict 
pregnant women's health behaviors and have long lasting 
and highly significant effects on maternal and fetal health 
and also the impact of health literacy on QoL, this study 
aimed to investigate the mediating role of HLC between 
health literacy and QoL among Iranian pregnant women. 
We investigate this objective by determining the relation-
ship between health literacy, HLC, and QoL and by exam-
ining the mediating role of HLC between health literacy 
and QoL.  

 
Methods 
This cross sectional survey was conducted on pregnant 

women who referred to the community health centers of 
Gonabad, northeast of Iran, from October 2015 to March 
2016.  Tabachnick and Fidell have recommended a mini-
mum sample size of 300-400 as a general rule, based on the 
necessity of a sufficient sample size to perform valid factor 
analysis. (16) Since calculating sample size by considering 
the effect size suggested fewer samples than the number of 
samples required by the general rule (16), the number of 
samples was determined 420 according to a minimum of 
350 samples and a dropout rate of 20%. From 10 commu-
nity health centers in Gonabad, 5 centers were randomly 
selected. Then, sampling was done from the selected cen-
ters by census method. The inclusion criteria of the study 
were as follow: age of at least 18 years, minimum reading 
and writing literacy, fetal health, and not having faced sig-
nificant medical or obstetric problems before or during 
pregnancy. The exclusion criteria included preterm deliv-
ery and unwillingness to participate in the study. In the pre-
sent study, 4 questionnaires were not complete and 16 had 
more than 20% missing data, which were excluded from the 
final analyses (response rate: 95.2%). 

 
Instruments 
Demographic information: The questionnaire consisted 

of the items on age, age at marriage, the age of pregnancy, 
education level, occupation, economic status, the number 
of pregnancies, and the type of pregnancy (wanted or un-
wanted).  

Health literacy of Iranian adults (HELIA): The question-
naire consists of 33 items under the 5 subscales of access (6 
items), reading (4 items), understanding (7 items), assess-
ment (4 items), and decision (12 items). It consists of 5-
point Likert items, ranging from 0 to 4 (always = 4, often = 
3, sometimes = 2, rarely = 1, and never = 0). Therefore, the 
health literacy score of each sample would be between 0 
and 132, which is divided into 3 classes of inadequate (0-
80), marginal (81-101), and adequate (102-132) based on 
the cut points of 80 and 101. The construct validity of this 
scale was evaluated by exploratory factor analysis (EFA) 
and its reliability by internal correlation coefficient. The re-
sults of EFA showed the questionnaire had desirable con-
struct validity and explained 53.2% of the variance. Also, 
Cronbach's alpha coefficient has been reported to fall be-
tween the range of 0.72 to 0.89, which confirms the validity 
and the reliability of the questionnaire (17). 

Short-Form health survey (SF-36): This questionnaire 
consists of 36 items, which investigate the health status 
through the 8 subscales of physical functioning (PF-10 
items), role physical (RP-4 items), bodily pain (BP-2 
items), general health perceptions (GH-5 items), vitality 
(VT-4 items), social functioning (SF-2 items), role emo-
tional (RE-3 items), and perceived mental health (MH-5 
items). Also, 3-choice questions (scores: 0, 50, 100), 5-
choice questions (scores: 0, 25, 50, 75, 100), 6-choice ques-
tions (scores: 0, 20, 40, 60, 80, 100) were intended. The 
scores for each subscale vary from zero to 100, and a higher 
score indicates better performance. The validity and relia-
bility of this scale were confirmed and the results of EFA 
explained 85% of the variance (18). Also, the validity and 
reliability of the Persian version have been approved with 
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the Cronbach's alpha coefficient ranging from 0.77 to 0.90 
(19). 

Multidimensional health locus of control (MHLC) scales: 
This questionnaire has been designed to evaluate people's 
health beliefs and has the 3 forms of A, B, and C. Form B 
has been used in the present study. This form consists of 18 
items under the 3 subscales of IHLC, PHLC (the belief that 
one’s health is determined by other individuals), and CHLC 
(the belief that one’s health depends on luck, fate, and des-
tiny). The questionnaire consists of 6-point Likert items, 
which are scored from 1 to 6. As a result, one’s score may 
vary from 6 to 36 for each subscale, which will not be 
summed up and each item would be estimated inde-
pendently (7). The scale has reported Cronbach's alpha co-
efficient ranging from 0.60 to 0.75 and test-retest reliability 
ranging from 0.60 to 0.70 (20). The validity and the relia-
bility of the Persian version of the questionnaire have been 
confirmed, with the Cronbach's alpha coefficient ranging 
from 0.69 to 0.72 and the parallel form reliability between 
0.70 to 0.72 for C, P and I subscales, respectively (21). 

 
Statistical analysis 
The data were analyzed using SPSS 22 version (IBM 

Corp, Armonk, NY, USA) and AMOS 24.0 software. Prior 
to beginning the analysis, missing data were estimated us-
ing the median method. The relationship between the re-
search variables was investigated using Pearson correlation 
analysis. Structural equation modeling (SEM) was per-
formed to assess the mediation effects by using the maxi-
mum likelihood estimation method. The measurement 
model was examined through confirmatory factor analysis 
and evaluating goodness-of-fit indices. Some of these indi-
ces and their desirable values are as follow: The normed 
chi-square (CMIN/DF)<3; root mean square error of ap-
proximation (RMSEA)<0.08; goodness-of-fit index (GFI) 
and adjusted goodness-of-fit index (AGFI), which should 
be less than 0.80; parsimonious normed fit index (PNFI), 
which should be more than 0.5; normed fit index (NFI), and 
Tucker-Lewis index (TLI), comparative fit index (CFI), rel-
ative fit index (RFI), and incremental fit index (IFI), which 
should be ≥ 0.99 (22, 23). The significance level was set as 
p < 0.05. 

The mediation analysis was performed using bootstrap-

ping method with 2000 samples to assess the indirect ef-
fects of health literacy on QoL through HLC subscales. 
Bootstrapping is a nonparametric distribution method that 
allows the estimation of standard error and the confidence 
interval of mediation effects (24). The hypothetical model 
is shown in Figure 1. 

 
Ethical consideration 
This study was approved by the ethical committee of 

Gonabad University of Medical Sciences (ethical code: 
IR.GMU.REC.1396.619). The research goals were clearly 
and precisely described to the participants and their in-
formed consent was obtained.  

 
Results 
The mean age of participants was 27.2±5.40 years and 

their mean age of marriage was 75.52±56.02 months. Other 
basic characteristics of participants are reported in Table 1. 

The mean, standard deviation, and the results of Pearson 
correlation analysis for investigating the relationship be-
tween health literacy, HLC subscales (I, C, and P), and QoL 
dimensions (physical and mental health) are presented in 
Table 2. The results showed that participants had an ade-
quate level of health literacy (104.04±14.42). Among the 
subscales of HLC, the IHLC (30.32±3.62) and among QoL 
dimensions, mental health (74.08±13.61) had the highest 
scores. The results also showed health literacy has a signif-
icant negative relationship with CHLC (r = -0.388, p < 
0.01) and PHLC (r = -0.239, p < 0.01), while having a sig-
nificant positive relationship with IHLC (r = 0.364, p < 
0.01), physical (r = 0.393, p < 0.01) and mental health 
(r=0.409, p < 0.01). IHLC has a significant positive rela-
tionship with physical (r = 0.351, p < 0.01) and mental 
health (r = 0.390, p < 0.01), while physical health has a sig-
nificant negative relationship with CHLC and PHLC (r = -
0.334 and r = -0.213, respectively, p < 0.01). Mental health 
also had significant negative relationships with CHLC and 
PHLC (r = -0.332 and r = -0.179, respectively, p < 0.01). 

The evaluation of the measurement model using confirm-
atory factor analysis showed fit indices do not have ac-
ceptable values. Then, the post hoc model modifications 
were used to improve the fit, based on modification indices. 
The results showed all fit indices have improved and are 
acceptable (Table 3). 

 
Fig. 1. Theoretical model and hypotheses 
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In the structural model, the research hypotheses were 
tested. The obtained results are shown in Figure 2 and Table 
4. According to the results, health literacy with path coeffi-
cient of 0.541 and 0.577 and a confidence level of 99% has 
a significant positive effect on physical and mental health. 
In addition, the effect of health literacy on I, C, and P sub-

scales at the confidence level of 99% was positive, nega-
tive, and negative, respectively (β = 0.428, β = -0.515, β 
= -0.335, p < 0.001). The path coefficient for the impact 
of HLC on QoL showed the IHLC, with path coefficient of 
0.265 and 0.125 at the confidence level of 99%, has a sig-
nificant positive effect on physical and mental health. How-

Table 1. Basic characteristics of participants (n = 400) 
Percent Number Categories Variables 

30.3 121 First-trimester Age of pregnancy (weeks) 
40.5 162 Second-trimester 
29.3 117 Third-trimester 
43.5 174 1 No. of pregnancies 
36.3 145 2 
17.3 69 3 

3 12 >3 
96.8 387 Wanted Type of pregnancy 
3.2 13 Unwanted 
2.3 9 Elementary school Education  
9.5 38 Middle school 
38.8 155 High school 
49.5 198 College 

8 32 Employed Job 
92 368 Housewife 

45.8 183 Low Economic status 
45 180 Moderate 
9.2 37 High 

 
Table 2. Means, SDs, and correlations of the study variables 

Variables Mean±SD 1 2 3 4 5 6 
1. Health literacy 104.04±14.42 -      
2. IHLC 30.32±3.62 0.364 -     
3. CHLC 15.12±4.62 -0.388 -0.244 -    
4. PHLC 22.04±5.01 -0.239 -0.052 0.645 -   
5. Physical health 71.02±12.49 0.393 0.351 -0.334 -0.213 -  
6. Mental health 74.08±13.61 0.409 0.390 -0.332 -0.179 0.543 - 

IHLC: Internal health locus of control; CHLC: Chance health locus of control; PHLC: Powerful others health locus of control; SDs: Standard deviations; P < 0.05. 
 
Table 3. Summary of the CFA goodness-of-fit fit indices for models 

Models CMIN/DF RMSEA PNFI GFI AGFI NFI TLI CFI RFI IFI 
First model fitted 4.354 0.092 0.626 0.886 0.838 0.782 0.776 0.821 0.728 0.823 
Second model fitted 2.368 0.059 0.686 0.937 0.907 0.885 0.909 0.929 0.852 0.930 

 

Fig. 2. Results of structural equation modeling analysis 
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ever, the impact of CHLC and PHLC subscales was not sig-
nificant on physical and mental health. Model’s explana-
tory power was evaluated according to R2 values and was 
0.184 for IHLC, 0.265 for CHLC, 0.112 for PHLC, and 
0.594 and 0.481 for physical and mental health, respec-
tively. These values indicate that 18%, 26%, and 11% of 
the variance in I, C, and PHLC respectively, are explained 
by health literacy. Moreover, 59% of the variance in phys-
ical health and 48% in mental health were explained by 
health literacy and HLC. 

As the impact of CHLC and PHLC subscales on physical 
and mental health was not significant, they were excluded 
from mediation analyses, and the mediating role of IHLC 
subscale between the health literacy and QoL dimensions 
was investigated. According to the results shown in Table 
5, the overall effect, direct effect, and indirect effect of 
health literacy on physical health was significant through 
IHLC, while the indirect impact of health literacy on mental 
health was not significant through IHLC. Therefore, it can 
be inferred that the IHLC is only a partial mediator between 
health literacy and the physical health dimension of QoL. 

 
Discussion 
The results of this study provide some support that HLC 

is a mediator between health literacy and QoL among Ira-
nian pregnant women. To the best of our knowledge, this is 
the first research that examines the mediating role of HLC 
between health literacy and QoL. 

The findings of this study reveal a significant positive re-
lationship between health literacy and physical and mental 
health dimensions of the QoL. Previous studies confirm 
these results and show that lower levels of health literacy 
are associated with lower physical and mental health (25). 
Furthermore, the findings indicate that IHLC has a signifi-
cant positive relationship with physical and mental health, 
while CHLC and PHLC have significant negative relation-
ships with physical and mental health. In fact, individuals 
with higher IHLC believe they have the power of choice to 
improve their QoL and their actions control their fate and 
outcomes, which is why they are more likely to show a 
higher level of QoL. While individuals with higher EHLC 

do not directly consider themselves to be responsible for 
their own health and always believe in the external factors 
regarding their diseases or health. Therefore, they have a 
feeling of incapability and lack of control over their posi-
tion, which results in a lower QoL (26, 27). These findings 
are consistent with previous studies (28-30). In addition, 
the findings of the present study show health literacy has a 
significant positive relationship with IHLC and a signifi-
cant negative relationship with CHLC and PHLC. These 
findings support previous researches indicating that the 
higher level of IHLC and the lower levels of CHLC and 
PHLC may be associated with higher health literacy (10, 
31). 

In this study, health literacy has a significant positive ef-
fect on the physical and mental health dimension of QoL. 
Son et al also showed health literacy is a predictor of QoL 
and adequate health literacy is an important factor in im-
proving the QoL in patients (32). Moreover, the findings of 
the current study show health literacy has a significant pos-
itive effect on IHLC and a significant negative impact on 
CHLC and PHLC. On the other hand, among HLC sub-
scales, only the IHLC has a significant positive effect on 
physical and mental health, while the effects of CHLC and 
PHLC on physical and mental health are not significant. 
The results of the studies also show that the locus of control 
is a predictor of QoL and more internal locus of control re-
sults in higher QoL, while the external locus of control has 
a negative impact on QoL (30, 33). 

Finally, assessing the mediating role of HLC between 
health literacy and QoL showed the IHLC plays a partial 
mediating role between health literacy and the physical di-
mension of QoL. In fact, people with higher levels of health 
literacy are more inclined to IHLC than those with lower 
levels of health literacy. (10) These people rely on their 
own skills and abilities and have control over their emo-
tions, behaviors, and living conditions and associate their 
positions and failures with internal factors. They believe 
they are in control of their QoL and health status (34). How-
ever, the findings of this study do not confirm the mediating 
role of other HLC subscales (C and P) between health liter-
acy and the dimensions of QoL. 

Table 4. Results of hypotheses testing 
Hypotheses Structural path PC p Supported 
H1 Health literacy→ Physical health 0.541 <0.001 Yes 
H2 Health literacy→ Mental health 0.577 <0.001 Yes 
H3 Health literacy→ IHLC 0.428 <0.001 Yes 
H4 Health literacy→ CHLC -0.515 <0.001 Yes 
H5 Health literacy→ PHLC -0.335 <0.001 Yes 
H6 IHLC → Physical health 0.265 <0.001 Yes 
H7 IHLC → Mental health 0.125 <0.05 Yes 
H8 CHLC → Physical health -0.118 0.214 No 
H9 CHLC → Mental health -0.078 0.242 No 
H10 PHLC → Physical health -0.022 0.786 No 
H11 PHLC → Mental health -0.026 0.654 No 

IHLC: Internal health locus of control; CHLC: Chance health locus of control; PHLC: Powerful others health locus of control; PC: Path coefficients. 
 
Table 5. Testing the mediating effects 
Structural path Total effects Direct effects Indirect effects Results 

PC p PC p PC p 
Health literacy→IHLC→Physical health 0.733 0.001 0.619 0.001 0.113 0.002 Partial mediation 
Health literacy→IHLC→Mental health 0.687 0.001 0.629 0.001 0.053 0.141 No mediation 

IHLC: Internal health locus of control; PC: Path coefficients. 
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There are obvious limitations that should be considered 
while interpreting the results. First, the cross sectional ap-
proach of the study limits the generalizability of the results. 
Second, the samples cannot represent the pregnant women 
population in terms of cultural and social diversity; perhaps 
different factors such as ethnicity, customs, traditions, and 
beliefs of pregnant women can affect their QoL and HLC. 

 
Conclusion 
Health literacy functions as an effective factor in HLC 

orientations in pregnant women. Thus, pregnant women 
with higher levels of health literacy are more inclined to-
ward IHLC and their type of belief (internal) also greatly 
affects their QoL. Therefore, the results of this study indi-
cated the need for more attention to health literacy and the 
recognition of the type of HLC beliefs, especially the inter-
nal belief in health promotion programs for pregnant 
women. 
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