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Abstract- Illiteracy in studies on quality of life (QOL) and self-efficacy (SE) of diabetic patients has been 

ignored. Illiteracy and diabetes have high rates in developing countries. The aim of this study was to identify 

the effect of literacy level on health outcomes. To achieve this, we studied health outcomes such as SE, self-

management behaviors and Health-Related Quality of Life (HRQOL) in diabetic patients. A cross-sectional 

study was carried out in an Iranian urban federally-funded diabetes clinic (with 1400 diabetes patients) in 

Bandar Abbas, a city located in south of Iran. 256 Non Insulin Dependent Diabetic Mellitus patients were 

chosen during June, July and August 2007. Patients were grouped as illiterates, low-literates and literates. SE 

and QOL were measured by standard questionnaires. HbA1C was measured by calorimetric method. Data 

was collected with interview. Data analysis was carried out with one way ANOVA Post Hoc, and bivariate 

analysis method. Literacy level among the three groups from the view points of age, physical domain, 

psychological domain, environmental domain and SE were significant. There was no significant difference 

for the level of HbA1C among three groups. Literacy level does not have any effects on glycemic control. 

There is a strong relationship between self-efficacy and QOL domains.  

© 2011 Tehran University of Medical Sciences. All rights reserved. 
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Introduction  
 
Literacy is defined as a functional and context- 
specific skill that includes oral skills (listening and 
speaking) and print-based skills (reading and writing) 
(1).  
Studying the relationship between literacy and health is 
important for three reasons: to understand better the  
real etiology of poor health outcomes; to identify a 
potential clinical marker of patients at risk for poor 
outcomes; and to inform the development of 
interventions (2).  

Research over the past decade has demonstrated an 
association between literacy and health-related 
knowledge, self-management behaviors, self-reported 
health, rates of hospitalization, and control of diabetes. 
However, research to date has not elucidated the 
relationship between literacy and worse health outcomes 
(3).  

A review on articles published within last decade 
showed nine studies measured the relationship between 
reading ability and knowledge of health outcomes 
(Table 1). Seven of them found a positive and 
significant relationship between reading ability and 
participants’ knowledge of health outcomes (4-10). One 
article did not find a statistically significant positive 
relationship (11); and one was clearly underpowered 
(12). Finally, Hahn recommends research is needed to 
better clarify the relationship between literacy and 
patient-reported health outcomes (13).  

Health-Related Quality of Life (HRQOL) is an 
important outcome in clinical trials and health care 
interventions (14). People with chronic diseases, such as 
type 2 diabetes, have to face many problems which may 
have impacts on their HRQOL (15). Evidence about the 
relationship between literacy and patient-reported 
outcomes such as HRQOL and perceived health status is 
limited (13). 
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Table 1. Published studies evaluating the relationship between literacy and health outcomes 

Knowledge Outcome Literacy Relationship 

Davis et al. Knowledge about mammography Correlation between literacy and low knowledge r -.2 

(P<0.001) 

Lindau et al. Acceptable knowledge of cervical cancer 

screening 

HL OR, 2.25 [1.1 to 4.8] 

Miller et al. HIV medication knowledge Correlated with literacy, r = .31 (P = 0.005) 

Moon et al. Parental knowledge about child health care No relationship 

Spandorfer et al. Comprehension of emergency department 

discharge instructions 

LL less knowledge 

Arnold et al. 

Williams et al. 

Williams et al. 

Knowledge about smoking 

Knowledge about asthma 

Knowledge of hypertension , Knowledge 

of diabetes 

LL less knowledge 

LL less knowledge 

LL less knowledge LL less 

knowledge 

Wilson and McLemore Knowledge of self-care after orthopedic 

surgery 

No relationship 

LL, lower literacy; HL, higher literacy; OR, odds ratio 

 
Self-efficacy (SE) predicts self-management 

behaviors and outcomes for patients with diabetes and a 
number of other chronic illnesses. Sarkar et al. (16) and 
Gerber (17) found no relationship between SE and 
literacy among patients with diabetes; however, they 
showed SE was related to self-reported diabetes related 
behaviors across literacy level. 

Improved glycemic control (HbA1c <7%) reduces 
the risk of diabetic complications and mortality (18). 
Schillinger and colleagues demonstrated that poor 
glycemic control was more common in patients with low 
literacy (19).  However, Rothman and colleagues 
reported diabetes-related knowledge is not often 
strongly associated with glycemic control (20).  

It is estimated that 2% of the Iranian population 
suffering from diabetes and prevalence of diagnosed 
diabetes for those over the age of 30 years has been 
estimated to be 7.3% (21). Moreover, illiteracy level in 
Iran is also estimated to be around 23% (22).To identify 
the effect of literacy level on health outcomes, we 
studied health outcomes such as SE and HRQOL in 
diabetic patients. Results from this study can help future 
interventions to improve diabetes outcomes among 
patients with different literacy levels. 
 
Patients and Methods 
 
This research, granted by Vice Chancellor for Research, 
was evaluated by ethics committee in Hormozgan 
University of Medical Sciences. A cross-sectional study 
was carried out in an urban federally-funded diabetes 
clinic (with around 1400 diabetes patients) in Bandar 
Abbas, a city located in south of Iran. We estimated 

sample of patients by the use of previous research (23) 
with α=0.05 & β=0.2.   

256 Non Insulin Dependent Diabetic Mellitus 
(NIDDM) patients were chosen during June, July and 
August of 2007. All the cases were diagnosed as 
diabetic patients for at least one year before the study. 
First, patients were visited by an internist (with special 
interest in diabetes mellitus), and then the questionnaires 
were filled out at the time of interview.  

Based on literacy level, patients were classified into 
three groups: 1) Illiterates, 2) Low-literates(less than 7 
years schooling) and 3) Literates (more than 7 years 
schooling) (3). 

Using a 15-item questionnaire, data was collected 
through face to face interviews. The treatment behaviors 
addressed included: adherence to treatment regimen (1 
item), self-monitoring blood glucose (3 items), and 
compliance with dietary regimen (2 items), exercise (2 
items), foot care (3 items), weight monitoring (2 items), 
smoking cessation (1 item) and how to treat 
hypoglycemia (1 item).  

HRQOL was measured by means of World Health 
Organization Quality of Life–BREF (WHOQOL-BREF) 
questionnaire including 26 items. Individual items are 
rated on a 5-point Likert scale where 1 indicates low 
negative perceptions and 5 indicate high positive 
perceptions. The questionnaire has four broad domains 
namely: 1) Physical, 2) Psychological, 3) Social 
Relations and 4) Environmental domains (24). In each 
domain, raw scores were transformed to a 100-point 
scale (25), where lower scores imply lower QOL. This 
questionnaire was shown to be reliable before study. 
Cronbach (alpha) coefficients for the QOL subscales 
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ranged from 0.86 to 0.89. The alpha coefficient for the 
overall QOL score in this study was 0.88. 

SE was measured by the use of a self-efficacy 
questionnaire (SEQ) (26). The SEQ was a 29-item 
instrument that measured participants' confidence.  The 
SEQ was adapted and validated to be used in this study. 
Participants rated each SEQ item according to their 
perceived ability to perform the behavior on a ranging 
scale from 1 (strongly disagree) to 4 (strongly agree). 
The range of total score was from 29-116. We 
transformed the score to a 100-point scale with a higher 
score representing higher self-efficacy. Cronbach 
(alpha) coefficients for the SE items ranged from 0.81 to 
0.90. The alpha coefficient for the overall SE score was 
0.85.  

Metabolic control was assessed by measuring 
glycated hemoglobin (HbA1c). HbA1c was measured by 
a colorimetric method. According to this method in 
diabetic patients HBA1c<7 is good control, 7 - 9 is fair 
control, and >9 is bad control.  

Data analysis based on literacy level was carried out 
with one way ANOVA Post Hoc (Test-Tukey), and 
bivariate analysis method. The level of clinical 
significance was defined as P<0.05. 
 
Results  
 
67.5% of patients were female and 32.5% were male. 
The mean age was 49.15 ± 9.5 years (min: 27 max: 72). 
From the view point of literacy, there were (42.1%) 
illiterates, 39% low literates and 19% literate. 96% 
married; 70% had overweight with body mass index 
(BMI) of more than 25. The duration of diabetes range 
was 6.33 ± 5.12 years (min: 1, max: 30).  4.8% used to 
control the disease only by diet, 81.5% by oral anti-
diabetics and diet (OAD), and 13.7% by insulin and diet.  

Statistical analysis showed that foot-caring and 
weight-control are less in illiterates in comparison with 
the other groups and both of them are significant (Table 
2). 

 
 

Table 2. Behavior of patients in relation to management of their diseases 

Behavior Total patients Illiterate 
>7 years 
schooling 

≤7 years 
schooling P 

  n % n % n % n % 

Smoking                  
   No 214 83.5 88 81.4 84 84 42 87.5 0.46 
   Yes  42 16.5 20 18.6 16 16 6 12.5 
Exercise          
   Always 138 53.9 53 49 53 53 32 66.68 0.372 
   Seldom    30 11.71 12 11.11 10 10 8 16.66 
   Never    88 34.39 43 39.89 37 37 8 16.66 
Foot care          
   Yes 94 36.71 27 25 44 44 23 48 0.044* 
   No 162 63.29 81 75 56 56 25 52 
Weight monitoring          
   No 137 53.35 78 72.2 49 49 10 20.83 0.000* 
   Yes 119 46.65 30 27.8 51 51 38 79.17 
Self-monitoring blood Glucose          
  Yes 72 28.13 34 31.48 30 30 8 16.66 0.38 
   No   184 71.87 74 68.52 70 70 40 83.34 
Compliance with dietary Regimen          
   Always 137 53.35 55 50.92 56 56 26 54.16 0.90 
   Seldom 83 32.42 34 31.48 33 33 16 33.33 
   Never 36 14.23 19 17.61 11 11 6 12.51 
Adherence to treatment Regimen              
   Always 203 79.29 84 77.77 85 85 34 70.83 0.64 
   Often 31 12.1 13 12.03 10 10 8 16.66 
   Never 22 8.61 11 10.2 5 5 6 12.51 
Total       256 100 108 100 100 100 48 100  

* it is significant  
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Table 3. Comparison of the means of HRQOL between illiterate, less than 7 years, at least 7 years schooling 

Scales 

illiterate >7 years schooling ≤7 years schooling P 

n Mean ± SD n Mean ± SD n Mean ± SD 

Age 108 52 ± 8.71 100 46.5 ± 8.98 48 48.2 ± 11.48 0.013 

SE 108 58.39 ± 16.8 100 68.8 ± 13.9 48 72.36 ± 13.16 0.000 

Physical Domain 108 57.76 ± 15.59 100 64.38 ± 9.12 48 68.44 ± 10.02 0.002 

Environment Domain 108 56.26 ± 17.46 100 64.41 ± 11.23 48 64.54 ± 13.85 0.017 

psychological domain 108 58.44 ± 17.2 100 67.46 ± 10.38 48 66.08 ± 11.66 0.006 

 
 

Data analysis based on literacy level among the three 
groups showed age, physical domain, psychological 
domain, environmental domain and self-efficacy 
statistically significant (Table 3).  

There was no significant difference for the level of 
HbA1C among three groups. Only 30% of the total 
patients reached HbA1c less than 7%. (Table 4). 

In the illiterate group, relationship between age and 
self-efficacy ( r=0.322 P<0.024), age and social domain 
(r=0.321 P<0.03), Self-efficacy and physical domain ( 
r=0.627 P<0.0001), self-efficacy and psychological 
domain ( r= 0.626 P<0.0001), self-efficacy and social 
domain ( r=0.657 P<0.0001), self-efficacy and 
environmental domain (r=0.708 P<0.0001), and self-

efficacy and total HRQOL ( r=0.427 P<0.008) were 
significant. 

In literate group, relation between psychological 
domain and HbA1c (r=0.464 P<0.03), and psychological 
domain and self-efficacy (r=0.466 P<0.025) were 
significant.  

Comparison of the means of Physical domain, 
Psychological domain, Environmental domain and Self-
efficacy based on literacy level showed positive 
relationship between these variables and literacy level 
(Figure 1).  

We could not find any statistically significant 
difference among three groups for the other variables. 

 
 

Table 4. Comparison of the number and percentage of each group based on HbA1c level 

Scales 

illiterate >7 years schooling ≤7 years schooling P 

n   %  n   %  n   %  

HbA1c<7 30   27.6  29   29  19   39.6  0.82 

7≥ HbA1c<9 30   27.6  38   38  13   27  0.68 

HbA1c > 9 48   44.8  33   33  16   33.4  0.31 

Total 108   100  100   100  48   100   

 
 

 
Figure 1. Comparison of the means of physical domain, psychological domain, environmental domain and self-efficacy based on 

literacy level in diabetic patients   
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Discussion 
 
The guidelines for management of DM recommend 
intensive control of blood sugar reaching target of 
HbA1c less than 7%. This is associated with reduced 
morbidity and mortality (27). In our study only 30% of 
the total patients met this target and it is worrying.  Like 
some studies, we could not find any differences in 
metabolic control based on literacy level (3, 10, 20); 
while it is not supported by another study (28).  

We did not find any relationship between literacy 
level and glycemic control while Schillinger et al. (19) 
and Fisher (28) observed a moderate inverse 
relationship. The difference between our findings and 
their findings may be due to covering illiterate patients 
in this study. We selected illiterate, low literate and 
literate patients, while they selected only low literate and 
high literate patients. 

Two recent studies found no relationship between SE 
and literacy among patients with diabetes (16, 17). But 
we found illiterate patients were less self-efficient than 
literate patients. The difference between our study and 
the two afore-mentioned studies may be due to including 
illiterate patients in our study. 

Like Darren et al. (3) our study showed that literacy 
level was related to physical, psychological, 
environmental domains, and it was not related to total 
QOL.   

There are lots of researches focusing on relationship 
between glycemic control and HRQOL in people 
suffering from diabetes. Some studies suggest a link 
between HRQOL and metabolic control. They generally 
suggest that better glycemic control is associated with 
better HRQOL (29). Whereas, others find no association 
between glycemic control and HRQOL (30). Trief et al. 
used three different questionnaires in diabetic patients 
and found no relationship between HRQOL and HbA1c 
(31); and also Tumer et al. in 2004 did not find any 
relationship between WHOHRQOL-26 or SF-36 
domains and HbA1c (32).  

We found a strong relationship between SE and 
HRQOL. We remind that SE is an important area for 
diabetes interventions but targeting only SE is unlikely 
to reduce literacy-related disparities (3). Therefore, SE 
may be a relevant determinant of self-management 
behaviors among populations with limited health literacy 
(16).  

This study was a cross-sectional research; it is 
possible that some of the variables we examined would 
be related to longitudinal outcomes such as changes in 
HbA1c.  

According to the findings of this study, literacy level 
does not have a role in glycemic control, but it affects 
SE and QOL.  

Future studies may evaluate other treatment variables 
that may help to explain the pathways toward good 
diabetes outcomes. Further research is needed to 
develop a literacy sensitive instrument that takes into 
consideration the knowledge variations and the specific 
needs for diabetics. Research is also needed to develop 
measurement techniques for low literate populations and 
to evaluate potential literacy-related measurement bias 
(13). 
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