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Abstract Diabetes mellitus is a metabolic disease with serious health and economic consequences. Patients with diabetes
mellitus are often placed on a complex treatment program including life style modification, pills and or injectable such that
the control of the illness will depend on patient’s personal behavior. The purpose of this study was to examine the relationship
between glycemic control, medication taking behaviors and patients’ explanatory models of their illness. The study was a
hospital cross sectional study among 98 patients with diabetes mellitus on oral hypoglycemic agents at a University Teaching
Hospital in Lagos, Nigeria. Ethical approval was obtained from the Local Research and Ethics committee prior to
commencement of the study. Patient’s sociodemographic characteristics, illness duration, Illness explanatory models and
medication taking behaviors were collected after an informed consent was obtained. Explanatory models of diabetes was
assessed using the Illness Perception Questionnaire on diabetes mellitus (IPQ-R), medication taking behavior was measured
by pill counting and an average blood glucose was used as a surrogate of metabolic control among the cohort. Associated
between explanatory models of diabetes, medicating behaviors and average glucose levels was assessed using Spearman’s
correlation coefficient. A significant negative correlation was observed between metabolic control, adherence, illness
coherence, personal control, treatment control, timeline acute/chronic and disease consequence. A positive correlation was
found between glycemic control, emotional representation, external attributions such psychological and chance attributions.
Duration of illness was associated with high score on disease consequences and course. However, there was no significant
correlation between components of the illness explanatory models and age, gender or educational status. Explanatory models
consistent with biomedical disease model of diabetes were associated with good medication taking behavior and good
glycemic profile. These beliefs are modifiable and are target for educational interventions to improve self-care behaviors and
metabolic control.
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largest number (3.0 million) and these numbers are expected
1. Introduction to rise [3]. The prevalence Diabetes in Southwestern Nigeria
ranges from 4.76% in Ile-Ife of Osun State to 11.0% in urban
Lagos. [4, 5] The economic burden of this illness is
enormous in terms of the direct cost of monitoring, glycemic
control and management of cardiovascular, renal, and
neurological complications. [6] Management of Diabetes
often involves medical therapy in combination with life style
modifications. However, the effectiveness of these treatment

preve o modalities is dependent on rate of adherence and poor
from 171 million in 2000 to 300 million by 2025, and the  ,qperence has been identified as the major reason for

number of adults affected in ‘developing countri'es is suboptimal glycemic control.
projected to grow by 170% from its 1-8% prevalence in the Adherence, defined as

same period, with a greater increase expected in Africa and
Asia [2]. In 2011, 14.7 million adults in the African Region
were estimated to have diabetes, with Nigeria having the

Diabetes mellitus is a metabolic disorder of multiple
etiologies characterized by chronic hyperglycemia with
disturbances of carbohydrate, fat and protein metabolism
resulting from defects in insulin secretion, insulin action, or
both [1]. Diabetes mellitus constitutes a significant health
and socioeconomic burden for patients and the health care
system. The prevalence of this disease is projected to grow

an “active, voluntary, and
collaborative involvement of a patient in a mutually
acceptable course of behavior to produce a therapeutic result
[7]. It is based on choice and mutuality in goal setting,
] treatment planning, and implementation of the regimen.
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study of an employer-sponsored prescription coverage
program, 37% had discontinued Diabetes Mellitus
medication altogether by the end of first year [9], these
findings are striking given the fact that, with their
prescription insurance coverage, subjects do not bear the
medication costs which forms a common barrier to
adherence. Individuals who do manage to adhere to their
regimens may succeed because of determinants not
associated with the regimen itself but by such factors as
presence of alternatives, poor memory and illness
explanations.

Explanatory models are the way an individual makes
sense of an illness or their common sense beliefs about an
illness. These beliefs are clustered around identity, cause,
time-line, consequences and cure/control. The beliefs
influences the types of health-related behaviors and coping
mechanism they adopt in dealing with their illness, and it
determines the necessity for action including self-care
behaviors such as adherence to medication and life style
modifications. Studies have shown that patients who
perceived their diabetes to be acute and uncontrollable are
more likely to have poor adherence. Patients with poor
illness coherence who viewed diabetes as a cyclical rather
than chronic progressive disease has also been found to have
poor adherence and more diabetes related complications
[13].

At present, there is limited literature on the interaction
between explanatory models of diabetes, medication taking
behaviors and glycemic control among Nigerians. The
purpose of this study was to examine the explanatory models
of diabetes among Southwestern Nigerian and how it
influences glycemic control in this environment. We
hypothesized that health beliefs discordant with the
biomedical model of diabetes will be associated with poor
medication taking behaviors and glycemic control.

2. Method

The study was a hospital based prospective
non-experimental study of three months duration among 98
patients with diabetes mellitus on oral hypoglycemic agents
at the Lagos State University Teaching Hospital, Nigeria.

Ethical approval was obtained from the Local Research
and Ethics committee prior to commencement of the study.
Confidentiality was maintained according to international
standard. Patients on oral hypoglycemic agents who visited
the Family Medicine Clinic were consecutively was
recruited after obtaining an informed consent. Their
socio-demographic indices, medication history, explanatory
models and medication taking behaviors were assessed.
Patients on insulin, those with diabetic emergencies, or on a
transit visit were excluded from the study. The following
socio-demographic variables were obtained; age, sex,
educational status, marital status, employment status.
Average monthly fasting blood glucose was used as a
surrogate of glycemic control, medication taking behavior

was assessed using pill counting and the Illness perception
questionnaire-revised edition' was used to determine
explanatory models of diabetes mellitus among this cohort.
Illness perception questionnaire is a psychometrically sound
tool that has been widely used in studies of illness
perception and it provides a quantitative assessment of
explanatory models of illness with a good internal reliability
(Cronbach’s alpha’s = .79 to .89) [15].

The illness Perception Questionnaire-Revised edition
consists of three parts. Part I is the illness identity, part 2;
illness dimension and part 3; causal domain. In the illness
identity (part 1); patients were asked if they experienced a
specific symptom (based on a total of 13 possible symptoms)
and whether they believed the symptom was related to their
DM. In part 2; patients were asked to indicate their level of
agreement (on a Likert scale, where 1-strongly disagree and
S-strongly agree) with statements concerning an acute/
chronic timeline (2 items about the chronicity of DM), a
cyclical timeline (4 items about the cyclical nature of DM),
the consequences of DM (4 items about the negative
consequences of DM), personal control (2 items
representing positive beliefs about personal controllability),
treatment control (4 items representing positive beliefs
about the treatment ability), illness coherence (2 items
about the personal understanding of DM), and emotional
representation (5 items about emotions caused by DM).

Part 3; the causal domain was presented as a separate
section; it consisted of 18 attribution items that were
divided into the following 5 sub dimensions: psychological
attributions such as personality, stress, or worry (6 items),
risk factors attribution such as heredity and smoking (7
items), immunity factors attribution such as germs or
viruses (3 items) and accident or chance attribution (2
items). Patients were asked to indicate their level of
agreement (on a Likert scale, where 1-strongly disagree and
S-strongly agree) with statements concerning the 5 sub
dimensions. At the end of the causal domain, patients are
also asked to mention in their own words a maximum of 3
causes for their DM.

Patients’ medication taking behavior was assessed using
pill counting. Pill count adherence was assessed by asking
patients to keep any missed doses in their pill bottle, and pill
bottles are checked when medicines are re-filled at the clinic
during visits. Adherence was measured as the number of pills
taken as a percentage of the number of pills prescribed and
dispensed [16].

3. Statistical Analysis

Categorical variables were reported as percentages and
continuous variables as means. Internal consistency of the
illness perception questionnaire was calculated for this
cohort and Spearman’s rho correlation was used to determine
relationship between the explanatory models of diabetes,
average fasting blood glucose, and medication taking
behaviors. Good adherence was defined as adherence
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level >80% [17]. A mean fasting Plasma Glucose <130
mg/dl was regarded as a good glycemic control [18].
Chi-square test was used to determine the relationships
between medication adherence and socio-demographic
characteristics including the illness duration. A Predictive
Analytics Software 18 (PASW) was used for statistical
analysis. P-value (2 tailed) less than 0.05 was considered to
be statistically significant with a Confidence level = 95%.

4. Result

Clinical characteristics of participants

Table 1 shows the socio-demographic characteristics of
the study population. The 98 study participants were all
clinic attending patients with type 2 diabetes. Male to
female ratio of the cohort was 1:1.1 with most of the
participants in their 6" decade of life. The mean fasting
blood glucose was 108.2 with 75.5% of the cohort having
good glycemic control. Average adherence level was 88.1%
with 71.4% of the respondents having good medication
taking behavior.

Patients in this cohort took metformin either as a
monotherapy or in combination with other oral
hypoglycemic agent. Most of the respondents (77.5%) were
on combination therapy while about a quarter (22.5%) were
on metformin as a monotherapy. Among the participants,
nearly two third (57.1%) of the cohort were on metformin
and sulfonylurea while a fifth (20.4%) were on metformin
with thiazolidinedione. The duration of illness varied
between 1 and 25 years [fig-1], with almost two-third 63
(64.5%) of the respondents reported to have had diabetes for
less than 5 years and the mean duration of diabetes was 4.28
+2.91 years.

Explanatory models of diabetes mellitus:
Illness identity scale

Table 3 below summarized the commonly experienced
symptoms. Of the general symptoms experienced from the
time diagnosis, half of the respondents (50%) had nausea,
49% had weight loss, and 45.9% had loss of strength, while
among those symptoms attributed to Diabetes Mellitus;
43.9% of the cohort reported Stomach upset while 40.8%
reported loss of strength.

Table 1. Sociodemographic and clinical characteristics of the participants

Sociodemographic variables Respondents(N) Percentage (%)
Age; MeanzSD (yrs): 53.50 +12.15
Age group(years);
<30 - -
30-39 4 4.1
40-49 10 10.2
50-59 66 67.3
60-69 13 13.3
>70 5 5.1
Gender
Female 51 52.0
Male 47 48.0
Marital Status
Single 9 9.2
Married 80 81.6
Divorced 5.1
Widow 4 4.1
Educational status
No formal education 10 10.2
Primary 22 22.4
Secondary 47 48.0
Tertiary 19 19.4
Employment Status
Employed 62 63.0
Retired 17 17.3
Unemployed 16 16.3
Student 3 3.1
Total number (N) 98 100
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Figure 1. Duration of illness (years) among Patients with Diabetes Mellitus
Table 2. Association between explanatory models, adherence and Glycemic control
Blood Illness Educational
Glucose Adherence Age Sex Duration Status
IPQ-R
Emotional representation 449" 502" 180 -.083 187 .144
Timeline-A cute/Chronic -457" 4737 193 028 230 -.110
Consequence -.402" 464" .068 065 213" -.157
Personal Control -.496" 504" .068 .083 -.194 -137
Treatment Control -362" 466" .085 067 .198 -.107
Illness coherence -431" 5127 .085 045 097 -.115
Time line cyclical 484" -515" .087 -111 079 147
Psychological Attribution 380" -457" .002 010 -223" -.039
Risk factors attribution -372" 533" -.098 069 -208" .003
Chance attribution 375" 458" -.153 -.026 -.037 .080
Immune attribution 369" -449" -077 -.022 -.054 032

*p <0.05, **p <0.01: IPQ-R: Revised Illness Perceptions Questionnaire.

rs=Spearman’s correlation coefficient.

Illness dimensions.

In terms of beliefs about the course of diabetes mellitus,
more than two third 78 (79.6%) of the cohort believes that
their diabetes is a chronic illness, all the respondents (98,
100.0%) view diabetes as a disease with serious
consequences and about 96.9% (95) of the patients believe
that their action determines the outcome of their illness.
Additionally, almost all 96 (98.0%) the patients reported
high confidence in the ability of their treatment to control the
disease and about 71% of the cohort believe they have good
understanding about their illness. Furthermore, 56 % of the
population believe that their diabetes changes with time and

nearly 80% of the population were found to be emotionally
distressed by their illness.

Causal attributions.

With respect to causal explanations, 71.4% of the
population attributed diabetes to risk factors such as heredity,
diet, cigarette smoking and personal behaviors, 84% of
participant view psychological factors such as thinking too
much, family worries or stress at work as a contributing
factor to their diabetes. Altered immunity was viewed as a
possible etiological factor by 61% and 22% reported that
their diabetes occurred due to chance or accident.
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Table 3. Identity scale scores for commonly experienced symptoms*

symptom since my condition

I have experienced this

This symptom is related to

my condition

YES (%) NO (%) YES (%) NO (%)
1 Pain 35.7 64.3 1.0 99.0
2 Sore throat 24.5 75.5 0.0 100.0
3 Nausea 50.0 50.0 0.0 100.0
4 Breathlessness 153 84.7 2.0 98.0
5 Weight loss 49.0 51.0 8.2 91.8
6 Stiff joints 27.6 72.4 0.0 100.0
7 Sore eyes 235 76.5 1.0 99.9
8 Wheeziness 25.5 74.5 2.0 98.0
9 Headaches 38.8 61.2 3.1 96.9
10 Upset stomach 31.6 68.4 439 56.1
11 Sleep difficulties 33.7 66.3 9.2 90.8
12 Dizziness 214 78.6 2.0 98.0
13 Loss of strength 45.9 54.1 40.8 59.2

* Values are the percent of 98 patients who responded “yes and No” on the revised Illness Perception Questionnaires.

Explanatory models and clinical characteristics of study
population.

There were no significant correlation between
components of the illness explanatory model and
educational status, or gender. However, patients with longer
duration of illness viewed diabetes as a disease with serious
consequences (r; = .21, P<0.05) and were found to be more
likely to have understood the course of their illness
(rs=0.23, P<0.05).

Association between explanatory models, adherence and
glycemic control

In table 3, there was a significant inverse correlation
observed between metabolic control and medication taking
behaviors (r; -0.72, P<0.01), Illness coherence (r; = -0.43,
P<0.01), Personal control (r; = -0.50, P<0.01), Treatment
control (r; = -0.36, P<0.01), Timeline Acute/Chronic
(ry = -0.46, P<0.01) and disease Consequence (r; = -0.40,
P<0.01). A positive correlation were found between
glycemic control and emotional representation (r; = 0.45,
P<0.01), external attributions of disease causality such as
psychological attribution (r; = 0.38, P<0.01) or chance
attribution (ry = 0.37, P<0.01). However, no significant
correlation was observed between average blood glucose
and illness Identity (r; = 0.01, P>0.05).

5. Discussion

Illness identity:

In this study, most respondents experienced nausea,
weight loss, and loss of strength and attributed stomach upset
and loss of strength to diabetes mellitus. This is in
concordance with several studies on perception of diabetes

[13,25-27].

In a similar study among the Mexican American’s [25], a
variety of symptoms that participants experienced before
they were diagnosed with diabetes, ranged from no
symptoms to fatigue, weakness, headaches, thirst, increased
urination, loss of strength and dry mouth and skin. Some of
these symptoms continued after diagnosis. Weight loss and
stomach upset were described most frequently as symptoms
after diagnosis. Similarly, analysis of the free listings
obtained from the interviews of Jamaican diabetic patients?,
yielded several commonly recognized symptoms of diabetes
such as weakness or fatigue, nausea, stomach upset,
frequent urination, thirst, itching, poor vision, sores that do
not heal, hunger, and weight loss. Among the African
Americans [26], most participants talked about specific
symptoms associated with diabetes such as feeling weak,
being easily tired, weight loss and stomach. The more acute
symptoms of diabetes such as increased thirst, dry mouth,
slow healing, and problems with vision were mentioned less
frequently in these studies. However, unlike our study, most
of these studies were qualitative studies were participant
had opportunity to give a free native of their symptoms.

Causal attribution:

Items on causal attribution panel most frequently
reported were heredity, diet and environmental pollution.
Some participants also thought diabetes could be caused by
psychological factors such as stress, family worries, or a
psychologically traumatic event in the past. This in part
agrees with the result of the Mexican American’s
explanatory model of type 2 diabetes [25]; where fright,
heredity, over work, lack of exercise, diet and generally not
taking care of oneself were viewed as contributing factors
to the development of type 2 diabetes. Among young
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Hispanic students [27], genes/heredity, diet and stress
featured prominently among their causal narratives. In this
study, participants were found to have objective knowledge
of their heightened risk for diabetes because of family
history. It is thought that having an afflicted first-degree
relative is the strongest predictor of a person’s lifetime risk
of acquiring the disease and knowledge of one’s objective
risk has been found to contribute to individuals’ perceived
risk for diabetes [28, 29]. Furthermore, young people today
are likely to be exposed to biomedical and scientific
explanations of disease through health-related university
courses and media outlets where genetic explanations are
presented as causal factors in certain diseases [30].
Therefore this factor may represent a combination of
objective knowledge of personal risk for diabetes among
study participants and greater exposure via academic
learning and media exposure to the role of genes and
heredity as etiological agents in diabetes.

Unlike our study, the Tongan population [13] have
predominantly external attribution of causality such as poor
medical care in the past, environmental pollution, and God’s
will while their European counterpart had an expert models’
causal attribution. Common to most of the studies including
our study is the identification of heredity and diet, which
emphasizes the perceived significance diet and genetics in
etiology of diabetes.

Illness Dimensions:

Most patients perceived diabetes mellitus to be a chronic
illness with serious consequences, and most participants

believed that they have good personal and treatment control.

They have low scores on emotional representation and
timeline cyclical. These findings are consistent with most
studies [13, 23, 25-27]. Patients with good knowledge of
diabetes are more likely to have good treatment or personal
control their illness and are often the least emotionally
distressed about their illness. Unlike our study, the Tongan’s
population in Australia [13], perceived diabetes as an acute
illness with cyclical timeline and they were found to have
low confidence in the ability of their action (s) or treatment
to control their illness. These patients also attributed their
diabetes to external factors with low scores on illness
coherence.

Association between explanatory models, medication
taking behaviors and glycemic control

In this study, there were no significant correlation
between components of the illness explanatory model and
educational status, age or gender. However, patients with
longer duration of illness viewed diabetes as a disease with
serious consequences and were found to be more likely to
have understood the course of their illness. The later
observation is mostly due to personal experience as one
ages with the disease. Accurate knowledge of diabetes,
belief in the effectiveness of treatment or personal control
diabetes were associated with good medication taking
behavior. Similarly, patients who perceived diabetes as a
chronic disease with serious consequences were found to be

less likely to be distressed about their illness and more
likely to adhere to their medication regimen. On the other
hand, those who perceived diabetes to be cyclical and
caused by external factors such as pollution, poor medical
care in the past or chance were less likely to adhere to
medication. Patients with poor medication taking behaviors
were more likely to have high glycemic profile.

These findings are consistent with previous studies on
health beliefs, adherence and metabolic control [13, 19-21].
In these studies accurate knowledge of diabetes and the
belief in the effectiveness of treatment were found to be
predictive of better adjustment to diabetes, medication
taking behaviors and metabolic control. Patients with
accurate knowledge of diabetes including its complications
are more likely to be engaged in Self-care, which is an
active and scientific process led by the patient in managing
their illness. It is a set of behaviors, which diabetic patients
do daily to achieve diabetes control. These behaviors include
the regulation of diet, exercise, and medication,
self-monitoring of blood sugar (glucose) levels and care of
feet. [22]

Perception of diabetes as cyclical disease with external
causal factors such as pollution, poor medical care in the
past or chance may preclude patients from having a sense of
personal control over their illness, these patients are less
likely to engage in self-care behavior including taking their
medications and adhering to life style modification.
Additionally, patients with poor self-care behaviors are
more likely to develop complications. Several studies have
demonstrated a direct correlation between adherence and
glycemic control, and patients who do adhere to their
treatment recommendations are less likely to have diabetes
mellitus related complications. [13, 22-24]

Certain limitations were noted in this study; hemoglobin
Alc (Alc) is the standard index of metabolic control in
diabetes mellitus but in this study, fasting blood glucose
was used as the surrogate because behaviors and beliefs are
often dynamic and we needed an index of metabolic control
that could reflect the subtle changes in these variables.
Additionally, at the time of this study, Alc was not readily
available and was also very expensive. Pill counting used in
this study is objective, simple and cheap. However, it is
subject to patient manipulation such as pill dumping.
Quantitatively assessing patients’ beliefs often limits their
narratives to a set of predetermined outcomes. Finally,
although we had adequate sample size to power this study, a
larger sample size would have given the study a more
objective outlook.

Despite these limitations, this is one of the first studies to
provide a quantitative assessment of the explanatory models
of diabetes mellitus in this environment. Data from this
study showed that most of our patients have accurate
perceptions of diabetes. This perception makes them more
likely to engage in self-management behaviors which
include taking medications and adhering to life style
modifications.

Asking patients about their beliefs may provide medical
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practitioners with an opportunity to address poor adherence
to self-care which often results to poor glycemic control
[13]. Explanations can be offered that build on rather than
contradict existing beliefs.

Studies have shown that interventions that target patients’
illness beliefs are effective in improving self-management
behaviors in diabetes [13]. Frontline doctors should be
encouraged to take more interest in patients’ health beliefs
and factors that influences them in order to optimize
glycemic control.

This study has identified perception domains with the
greatest association with medication taking behaviors and
glycemic control in this environment. Future studies should
focus on interventions that improve these perception
domains with the view of optimizing adherence and
glycemic control.

REFERENCES

[1] American Diabetes Association. Diagnosis and classification
of diabetes mellitus. Diabetes Care. 2007;30(1):42-47.

[2] Unwin N, Sobngwi E, Alberti KG. Type 2 diabetes: the
challenge of preventing a global epidemic. Diabetes Int
2001;11:4-8.

[3] The Diabetes Atlas. 5th ed. International Diabetes Federation;
2012.

[4] Akinkugbe OO, editor. Final Report of National Survey on
Non Communicable Diseases in Nigeria Series 1. Federal
Ministry of Health and Social Services, Lagos; 1997.

[5] Oyegbade OO, Abioye-Kuteyi EA, Kolawole BA, et al.
Screening for diabetes mellitus in a Nigerian. Family Practice
Population. Am Fam Pract 2007; 49:15.

[6] Chinenye S, Uloko AE, Ogbera AO, Ofoegbu EN,
Fasanmade OA, Fasanmade AA, Ogbu OO. Profile of
Nigerians with diabetes mellitus - Diabcare Nigeria study
group (2008): Results of a multicenter study. Indian J Endocr
Metab 2012;16:558-64.

[7] Rubin RR. Adherence to pharmacologic therapy in patients
with type 2 diabetes mellitus. Am J Med 2005; 118(5A):
27-34.

[8] Catalan VS, Couture JA, LeLorier J. Predictors of persistence
if use of the novel antidiabetic agent acarbose. Arch Intern
Med 2001; 161:1106-1112.

[9] Hertz RP, Unger AN, Lustik AP. Adherence with
pharmacotherapy for type 2 diabetes: a retrospective cohort
study of adults with employer-sponsored health insurance.
Clin Ther. 2005;27(7):1064-1073.

[10] Milchak JL, Carter BL, Ardery G, James PA. Adherence to

hypertension management guidelines. Hypertension 2004;

44(5): 602-08.

[11] Yusuff KB, Obe O, Joseph BY. Adherence to anti-diabetic

drug therapy and self-management practices among type-2

diabetics in Nigeria. Pharm World Sci 2008; 30(6):876-83.

[12] Pascal IGU, Ofoedu JN, Uchenna NP, et al. Blood Glucose
Control and Medication Adherence Among Adult Type 2
Diabetic Nigerians Attending A Primary Care Clinic in
Under-resourced Environment of Eastern Nigeria. N Am J
Med Sci. 2012; 4(7): 310-315.

[13] Barnes L, Moss-Morris R, Kaufusi M. Illness beliefs and

adherence in diabetes mellitus: Comparison between Tongan

and European patients. Journal of New Zealand med. Ass

2004 Jan 30;117(118):121-129.

[14] Bartlett JE, Kotrlik JW, Higgins CC. Organizational Research:

Determining Appropriate Sample Size in Survey Research.

Information Technology, Learning, and Performance Journal

2001;19(1):43-50.

Moss-Morris, R., Weinman, J., Petrie, K.J., et al. (2002). The
Revised Illness Perception Questionnaire (IPQ-R).
Psychology and Health, 17(1), 1-16.

Abaasa AM, Todd J, Ekoru K, et al. Good adherence to
HAART and improved survival in a community HIV/AIDS
treatment and care programme: the experience of The AIDS
Support Organization (TASO), Kampala, Uganda. BMC
Health Serv Res 2008,8:241.

Cramer JA. A Systematic Review of Adherence with
Medications for Diabetes. Diabetes Care 2004; 27(5):
1218-1224.

American Diabetes Association (ADA). Standard of medical
care in diabetes. Diabetes Care. 2005;28:S10-20.

Bloom KA, Cerkoney L, Hart K. Relationship between
Health Belief Model and Compliance. Diabetes Carel980;
3:(5), September-October.

Bradley C, Lewis KS, Jennings AM, et al. Scales to measure
perceived control developed specifically for people with
tablet-treated diabetes. Diabet Med. 1990;7:685-94.

Hampson SE, Glasgow RE, Toobert DJ. Personal models of
diabetes and their relations to self-care activities. Health
Psychol. 1990;9:632—-46.

Mohebi S, Azadbakht L, Feizi A, et al. Structural role of
perceived benefits and barriers to self-care in patients with
diabetes. J Educ Health Promot. 2013; 2: 37.

Peggy SO, Shelly LG. Barriers to Medication Adherence in
Poorly Controlled Diabetes Mellitus: The Diabetes Educator
2008;34:692-697.

Rhee MK, Slocum W, Ziemer DC, et al. Patient adherence
improves glycemic control; Diabetes Educ. 2005; 31(2):
240-50.

[25] Marry Ann J, Jane P. Mexican Americans Explanatory
Model of Diabetes. West J Nurs 2002;24:84-95.

[26] Arvilla PJ. Biomedical and Folk medical concepts of adult
onset of diabetes in Jamaica: implication of treatment. Health
(London) 1999; 3(5): 223-301.

[27] Anne HS, Molly D, Wilbert M. African American Beliefs
about Diabetes. West JNurs Res 2006;28:9-21.

[28] Arcury TA, Skelly AH, Gesier WM, Dougherty MC.
Diabetes meanings among those without diabetes:
Explanatory models of immigrant Latinos in rural North
Carolina. Social Science & Medicine 2004; 59(87):



30 A. Otekeiwebia et al.:  Explanatory Models of Diabetes Mellitus
and Glycemic Control among Southwestern Nigerians

2183-2193.

[29] Sylvia JS, Maria TH, Carl DS. Illness Beliefs Regarding the
causes of Diabetes among Latino College students; an
explanatory Factor Analysis. Hispanic Journal of Behavioral

Sciences 2009;31:395.

[30] Haller DM, Sanci LA, Sawyer SM, Patton G. Do young
people’s illness beliefs affect healthcare? A systematic review.
Journal of Adolescent Health 2008;42(16):436-449.



	1. Introduction
	2. Method
	3. Statistical Analysis
	4. Result
	5. Discussion

