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Abstract
Background: Diabetes mellitus (DM) is one of the most common noncommunicable diseases and among the leading causes of disability, morbidity
and mortality globally. The study assessed adherence to treatment by type 2
DM patients aged 20 years and above at Monze Mission Hospital in Monze
district, Zambia. Research questions: 1) What is the level of adherence to
treatment by type 2 DM patients receiving care from Monze Mission Hospital? 2) What factors influence adherence to treatment by type 2 DM patients?
Methods: The study was conducted in 2017. It was a cross-sectional design.
Simple random sampling method was used to select respondents and data
was collected using a structured interview schedule. Data was entered and
analyzed using the modified self-reported Morisky Medication Adherence
Scale with six scores, modified self-care management questionnaire and IBM®
Statistical Package for Social Sciences. Chi-Square was used to test associations between variables and binary logistic regression was used for multivariate analysis. The Morisky Medication Adherence scale was interpreted as
follows: patients who scored between 4 - 6 points on knowledge had high
knowledge while those who scored between 1 - 3 points had low knowledge
about the disease. Results: The sample size of the study was 138 respondents.
The study showed, only 44.2% of respondents had good adherence to treatment as they scored above 4 using the Morisky Medication Adherence Scale.
Majority of the patients (55.6%) had knowledge about treatment despite
65.2% of respondents reported distance and financial challenges as hindrances to adherence. The study revealed a statistical association between
adherence and knowledge of type 2 DM treatment. Conclusion: The study
showed that poor adherence to treatment reduced as knowledge about DM
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increased. There is need to consider educational programs to strengthen adherence to dietary advice, regular exercise and follow up, to achieve normal
glycemic levels.

Keywords
Adherence, Knowledge, Lifestyle, Self-Management Support, Treatment,
Type 2 Diabetes Mellitus Patients

1. Background
Diabetes mellitus (DM) is a metabolic disorder of carbohydrates, proteins and
fats characterized by hyperglycemia, polydipsia, polyphagia, polyurea and weight
loss due to defects in insulin secretion, insulin action, or both [1]. It is a major
public health problem worldwide, which requires continued medical care and
ongoing patient self-management, education and support to prevent acute and
to reduce the risk of long-term complications [2]. It is one of the most common
non-communicable diseases and the fifth leading cause of disability, morbidity
and mortality globally especially in developing and newly industrialized nations
[3] [4].
Type 2 DM results predominantly from insulin resistance or insulin deficiency to primarily insulin secretory defect characterized by hyperglycemia. It starts
late (mostly early 40s) in life and can go unnoticed and undiagnosed for years. It
accounts for 90% - 95% of patients with diabetes worldwide and those affected
are unaware that they have the condition. Due to its progressive nature, most
patients with type 2 diabetes eventually require insulin to achieve and maintain
glycaemic control [5].
The major challenges experienced by type 2 DM patients are centered on adherence to recommended treatment. García-Pérez et al. and Likitha et al. [3] [6]
defined adherence to therapy as the extent to which a person’s behavior in taking medication, following a diet, and/or executing lifestyle changes, corresponds
with agreed recommendations from a healthcare provider.
The prevalence of type 2 DM is rapidly increasing all over the world with the
number of adults with the disease rising from 135 million in 1995 and is projected to be 300 million in the year 2025 [2]. The most affected people are aged
between 40 and 59 years [3]. However, facts sheet [7] showed that 422 million
people were already suffering from type 2 DM by 2014 with the global prevalence of 8.5% among adults over 18 years of age in the same year. Recent studies
have also shown a high DM prevalence in low and middle-income countries of
Sub-Saharan Africa including Zambia, where the diabetes population has drastically increased from an estimated 98,000 patients in 2000 to about 1.5 million
in 2010 from a population of 30 million people [1] [7]. In 2016, an estimated 1.6
million deaths were directly caused by diabetes [7]. WHO estimates that diabetes
was the seventh leading cause of death in 2016 although the onset of type 2 diDOI: 10.4236/ojn.2021.113017
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abetes can be prevented by a healthy diet, regular physical activity, maintaining a
normal body weight and avoiding tobacco use [7]. Despite it being relatively easy
to control its prevalence, most of the literature revealed shows that there is an
enormous challenge regarding adherence to type 2 DM management in many
countries.
The American Diabetes Association (ADA) revealed that type 2 DM patients
sought treatment due to symptoms of marked hyperglycemia, polyuria, polydipsia, weight loss, polyphagia and blurred vision and sometimes a comatose state
despite being on recommended treatment [1]. Glycated haemoglobin (HbA1c) is
the best measure of glycaemic level over the previous three months because it reflects the glucose levels the red blood cell was exposed to over a period of 8 - 12
weeks during its life cycle, thus providing a useful longer-term gauge of blood
glucose control. Diabetic patients with a glucose measure of ≤48 mmol/mol
(6.5%) are said to have good blood glucose control and it is the set target for
monitoring patients with well-controlled glucose levels [8]. Another study further stated that HbA1c of ≤48 mmol/mol has shown to reduce microvascular
complications of DM and if implemented soon after diagnosis, it is associated
with long-term reduction in macrovascular disease [5].
The clinical goals for diabetes outcomes are not routinely achieved in practice
due to patients’ poor adherence to type 2 DM treatment and lack of equipment to
measure HbA1c. Barriers to accessing treatment from health institutions by patients as well as lack of readily available diagnostic equipment and drugs have to a
large extent led to many patients experiencing poor glycaemic control at home [9].
In the United Kingdom, there were 150,000 newly diagnosed people with type
2 DM in 2010, bringing the number of people known to have the condition to
2.78 million. About a million more were unaware that they already had diabetes
and many were only diagnosed after having the condition for many years, when
complications had already set in [9]. Additionally, there has been a global shift
in the populations affected with type 2 DM. South-East Asia has become an
emerging epicenter of this chronic condition with 138 million of all adults with
the condition in the world living in this region [10]. The projections depict that
the number of people with type 2 DM in the region will increase to 220.9 million
of the adult population by 2030 [9] [10]. Some studies revealed that an overwhelming burden of the disease is found in low and middle-income countries
[10]. The International Diabetes Federation (IDF) further found that African region, has the highest proportion of undiagnosed type 2 DM which at 63% of 19.8
million adults. An estimated 522,600 people in the region died from type 2 DM
related causes in the same year representing 8.6% of deaths from all causes in
adults. This could be attributed to poor adherence to DM treatment [10].
Type 2 DM is currently the most common form of diabetes in sub-Saharan
Africa, similar to other regions of the world [11]. The prevalence of type 2 DM
in the region in 2010 was 10.4% [12]. The projected increase come with its own
challenges related to limited infrastructure and poorly equipped health institutions to manage this epidemic in many countries. This may be due to lack of
DOI: 10.4236/ojn.2021.113017
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knowledge on healthy nutrition and better healthy lifestyles which can help to
delay the development of the disease.
Other studies conducted in Mozambique and Zambia showed that availability
of insulin in health institutions in Mozambique was better compared to the
Zambian hospitals and health centers in three provinces (Lusaka, Eastern, and
Copperbelt) with results showing drug stock out at the time of the study [13].
This could be one of many factors which impede adherence to diabetes type 2
treatment and subsequently exposes patients to diabetic complications and
sometimes death. A study revealed that there were 1839 (1.36%) deaths due to
type 2 DM in Zambia with the age adjusted death rate of 35.64% per 100,000 of
population [7]. It is evident that type 2 DM is on the rise and control measures
to non-adherence related complications can be enhanced through educating patients on the importance of adhering to treatment to prevent DM related deaths
due to complications.
Similarly, the number of patients with type 2 DM being attended to, at Monze
Mission Hospital in Southern province is likewise on a steady increase. In the
years, 2013, 2014 and 2015, Monze Mission Hospital had 107, 139 and 198 admissions of new and old type 2 DM patients respectively [14]. Patients’ records
from the institution furthermore revealed that, patients who sought medical
treatment presented with elevated blood glucose levels. The reason for elevated
glucose levels in these patients is not clearly understood despite patients being
on treatment. This situation compelled the researcher to undertake the study on
adherence to type 2 DM treatment.

2. Methodology
2.1. Study Design
A cross-sectional study design was used to obtain quantitative descriptions
among variables without attempting to infer causal connections on adherence to
treatment by patients with type 2 DM.

2.2. Study Setting
The study was undertaken in 2017 at Monze Mission Hospital in Monze district.
The hospital services a population of 214,557, though other districts in the
province refer their patients to the institution. It offers second level health services such as medical, surgical, obstetrics, gynaecology services and has a well
-established an Antiretroviral Therapy clinic.

2.3. Study Population
The study population were type 2 DM patients DM aged 20 years and above who
accessed medical treatment at Monze Mission Hospital.

2.4. Sample Selection
A simple random sampling method was used to choose patients using a samDOI: 10.4236/ojn.2021.113017
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pling frame for eligible type 2 DM patients who sought medical care from the
Out-patient medical clinic and those admitted. The sampling frame comprised
of 216 type 2 DM patients who accessed health care services during the three
months of data collection. One piece of paper was picked at a time without replacement after shaking the box until the patients were selected per day and the
required sample size for the study was reached. To eliminate selection biases, patients were identified and recruited consecutively for three months.
2.4.1. Inclusion Criteria
All admitted and outpatients with type 2 DM patients aged 20 years and above,
on treatment for type 2 DM for more one year.
2.4.2. Exclusion Criteria
The study sample excluded very ill type 2 DM patients and those who were less
than one year on treatment.

2.5. Sample Size
A sample size of patients was calculated using Krejcie and Morgan (1970) formula for calculating sample size of a finite population. A total sample size of 138
patients was recruited to the study.

=
S X 2 NP (1 − P ) ÷ d 2 ( N − 1) + X 2 P (1 − P ) .
=
X 1.96;
=
N 216;
=
P 0.5 =
and d 0.05

=
S

1.962 × 216 × 0.5 (1 − 0.5 )
0.052 ( 216 − 1)

+ 1.962 × 0.5 (1 − 0.5 )

S = 138.

2.6. Data Collection
A structured interview schedule was used to collect data. The schedule had five
sections. Section A had demographic data; section B assessed the health care
system, Section C assessed patients’ knowledge on DM. Section D assessed the
patients’ adherence to treatment using a modified self-reported Morisky Medication Adherence Scale and section E assessed the attitude of patients on
self-management. The tool was convenient for both the literate and the illiterate
patients and increased objectivity of data collection.

2.7. Ethical and Cultural Considerations
Ethical clearance was sought from the University of Zambia Biomedical Research Ethics Committee (Ref: 012-04-17) before having contact with respondents. Permission to conduct the study was further obtained from Monze mission hospital management. Respondents were not subjected to any physical
harm as the study did not involve any invasive procedures. Those who declined
to participate were reassured that no privileges would be taken away from them.
Those who agreed to take part in the study were requested to sign a consent
DOI: 10.4236/ojn.2021.113017
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form as a way to authorize participation in the study. Participants were assured
of anonymity and confidentiality by interviewing them in privacy individually as
well as ensuring that participants’ names did not appear on the interview schedules. No other person apart from the researcher and research assistants were
allowed to have access to the research data.

2.8. Statistical Analysis
Data was collected, coded, entered and analyzed using the IBM® Statistical Package for Social Sciences (SPSS®) for Windows version 24. A Chi-square test was
used to test associations between predictor and outcome variables. The Confidence Interval (CI) of 95% was set, a p-value of <0.05. The binary logistic regression was used for multivariate analysis to determine true predictors of adherence
to DM treatment recommendation. The omnibus test of model coefficients (X2 =
5.742; p = 0.219) and Regression Model were used to determine prediction accuracy of the independent variable. The predictors considered statistically significant were computed into the Regression Model to control for confounders.

3. Results
This paper presents data collected from 138 type 2 DM patents aged between 20
and 60 from outpatient department and admitted patients to the medical ward at
Monze Mission Hospital, Zambia.

3.1. Socio-Demographic Data
This study showed that the majority (58.7%) of the patients in the study were
females. The age range was between 20 and 68 years and 27.5% (38) of the respondents were aged between 40 - 49 years while 29% (41) of patients were aged
60 years and above. Slightly less than half of the patients (63%) were married
and 21.7% were widowed. Less than half of the patients (47.9%) had secondary
education. Further, 40.6% of the patients were self-employed/Businessmen and
only 29 % were civil servants (Table 1).

3.2. Patients’ Attitude towards Type 2 DM Treatment
This study established that most of the patients (59.4%) had poor attitude to
self-care management while (40.6%) reported good attitude. Furthermore, it was
found that, the majority of the patients (65.9%) forget to take their medication.
More than half of the patients (58.7%) reported stopping taking their medications without informing the doctor because they felt worse when they took the
drugs and 55.8% of the patients also forgot to carry along their medicine when
they travelled. Slightly more than half of the patients (55.1%) felt distressed
about adhering to their treatment plan and 44.9% followed their treatment plan
(Table 2). The majority (56.5%) of the patients reported poor adherence to type
2 DM treatment while slightly less than half (43.5%) revealed good adherences to
2 DM treatment (Figure 1).
DOI: 10.4236/ojn.2021.113017
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Figure 1. Patients’ adherence to type 2 DM treatment (n = 138).
Table 1. Demographic characteristics of the patients (n = 138).
Characteristics

Frequency

Percent

Male

57

41.3

Female

81

58.7

Total

138

100.0

20 - 29 Years

14

10.1

30 - 39 Years

15

10.9

40 - 49 Years

38

27.5

50 - 59

31

22.5

60 Years and above

40

29

Total

138

100.0

Single

18

13

Married

87

63

Widowed

30

21

Divorced

3

2.3

Total

138

100.0

No formal education

8

5.8

Primary school

50

36.2

Secondary

66

47.9

Tertiary

14

10.1

Total

138

100.0

Civil servant

40

29.0

Self-employed/ Businessman

56

40.6

Retired

25

18.1

Sex

Age

Marital status

Education level

Occupation

DOI: 10.4236/ojn.2021.113017
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17

12.3

Total

138

100.0
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Table 2. Patients’ attitude towards adherence to treatment (n = 138).
Characteristics

Frequency

Percent

Yes

91

65.9

No

47

34.1

Total

138

100.0

Yes

81

58.7

No

47

34.3

Total

138

100.0

Yes

77

55.8

No

61

44.2

Total

138

100.0

Yes

76

55.1

No

62

44.9

Total

138

100.0

Forget to take your medication

Had stopped taking medicine without telling the doctor

Forget to carry medicine when going away from home

Feel distressed about sticking to your treatment plan

3.3. Patients’ Knowledge about Type 2 DM
The respondents’ knowledge on adherence in his study was assessed using a
modified self-reported Morisky medication adherence scale with six points. This
study shows that (55.8%) were knowledgeable about type 2 DM treatment
(Figure 2). It further revealed that, half (50%) of the patients reported that they
have been living with DM for 6 years and above while 32.6 % have been living
with DM for 2 to 5 years. The majority (58.7%) of patients in the study have relatives suffering from DM. Most of the patients (76.1%) did not know the antidiabetic drugs they were taking. Less than half (44.2%) of the patients were on
oral antidiabetic drugs, 26.1% were on insulin and 23.9% were on diet modification.

Figure 2. Knowledge about type 2 DM treatment (N = 138).
DOI: 10.4236/ojn.2021.113017
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3.4. Patients’ View on Health Care System
The study shows that slightly more than half (51.4%) of the patients reported
that the health care system was poor. Most of the patients (65.2%) indicated that
they were reviewed every two months while 23% were reviewed after three
months. The majority (63%) of the patients reported frequent stock out of anti-diabetic drugs at the hospital. The study also shows that more than half
(56.5%) of the patients were not monitoring their blood glucose on daily basis
because they did not have their own glucometers and monitored their blood
glucose at public hospitals while only 7% of them monitored form private hospitals at fee. Many patients (60.1%) live more than 5 km away from the hospital
and use public transport to travel to the hospital, while 39.9% others cycled or
walked to the hospital.

3.5. Patients’ Attitude to Self-Care Management
This study established that most of the patients (65.3%) were not checking and
recording their blood glucose levels regularly. Additionally, 54% of patients were
not strictly following dietary recommendations by the doctor. However, half of
the patients (50%) kept doctor’s appointment recommendations for DM treatment though the majority (59.4%) of the patients were not taking medication as
prescribed. More than half (52.2%) of the patients were not performing regular
physical activities to achieve optimal blood sugar levels (Table 3).

3.6. Relationship between Adherence Type 2 DM Treatment and
the Study Variables
3.6.1. Relationship between Adherence to Type 2 DM Treatment with
Knowledge about Type 2 DM Treatment
This study established that 51.9% (40) of the respondents who were adherent to
type 2 DM treatment had high level of knowledge about type 2 DM treatment.
Among those that were reported to be non-adherent, 67% (41) had low knowledge
of type 2 DM treatment. The report indicates that there was a statistically significant association between adherence to type 2 DM treatment and knowledge about
type 2 DM treatment (p-value was 0.024). However, there were no significant associations between adherence to type 2 DM treatment and distance to the hospital,
health care system and attitude to self-care management (p > 0.05) (Table 4).
3.6.2. Binary Regression Model
This study further showed a positive correlation between knowledge of type 2
DM and adherence to treatment.
The regression model was statistically significant as a whole (X2 = 5.085, p
0.024). A binary logistic regression test was used to determine the impact of
(predictor variables) distance to the hospital, health care system, attitude towards self-care management and knowledge about DM treatment on (outcome
variable) adherence to treatment of type 2 DM patients. In terms of prediction
power, the model could only account for 5.5% variation in the outcome variable
DOI: 10.4236/ojn.2021.113017
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and had a 78.2% accurate in predicting poor adherence and 40% accurate in
predicting good adherence to diabetes treatment. Although, the study showed
that education level was statistically insignificant (p = 0.346), good adherence
increased from 32.8% to 51.9%, while poor adherence dropped from 67.2% to
48.1% as knowledge on treatment increased from low to high. Data analysis with
the binary logistic regression revealed that, changes in patients’ knowledge from
low to high on type 2 DM treatment would contribute significantly to the regression model (p = 0.037, odds ratio = 2.324), while changes in all other variables
did not contribute insignificantly to the model (Table 5).
Table 3. Patients’ characteristics on attitude to self-care management (n = 138).
characteristics

Frequency Percentage

Attitude towards self-care management
Good

56

40.6

Poor

82

59.4

Total

138

100.0

Applies to me very much

48

34.8

Does not apply to me

90

65.3

Total

138

100.0

Applies to me very much

82

59.4

Does not apply to me

56

40.6

Total

138

100.0

Applies to me very much

69

50

Does not apply to me

69

50

Total

138

100.0

Applies to me very much

56

40.6

Does not apply to me

82

59.4

Total

138

100.0

Applies to me very much

66

47.8

Does not apply to me

72

52.2

Total

138

100.0

Applies to me very much

63

46

Does not apply to me

74

54

Total

138

100.0

I check and record blood sugar levels to achieve optimal
glucose levels

I choose food to eat to achieve optimal blood glucose levels

I keep all doctors’ appointments recommended for DM treatment

I take my DM medicines as prescribed

I do regular physical activities to achieve optimal blood sugar levels

I strictly follow the dietary recommendation by the doctor

DOI: 10.4236/ojn.2021.113017
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Table 4. Relationship between adherence type 2 DM treatment with associated factors (n
= 138).
Adherence to type 2 DM treatment

Variables
Knowledge
about type 2
DM treatment
Distance to the
hospital
Health care
system
Attitude to
self-care
management

Total

p-Value

Poor

Good

Low

41 (67.2%)

20 (32.8%)

61 (100%)

High

37 (48.1%)

40 (51.9%)

77 (100%)

Less than 5 KM

29 (52.7)

26 (47.3)

55 (100.0)

More than 5 KM

49 (59.0%)

34 (41.0%)

83 (100%)

Poor

41 (57.7%)

30 (42.3%)

71 (100%)

Good

37 (55.2%)

30 (44.8%)

68 (100%)

Poor

48 (58.5%)

34 (41.5)

82 (100%)

Good

30 (53.6%)

26 (46.4%)

56 (100%)

0.024

0.464

0.765

0.563

Table 5. Binary Logistic Regression determining factors associated with adherence to
type 2 DM treatment.

DOI: 10.4236/ojn.2021.113017

Variable Level

P-Value

Odd Ratio
(EXP (B))

Gender (1)

0.972

Gender

0.00

Age

439

Age (1) 30 - 39 Years

95% C.I. for EXP (B)
Lower

Upper

0.985

0.432

2.248

0.349

2.325

0.397

13.603

Age (2) 40 - 49 Years

0.569

1.614

0.311

8.366

Age (3) 50 - 59 Years

0.991

1.010

0.182

5.594

Age (4) 60 Years and above

0.665

0.676

0.115

3.982

Marital status

0.959

Marital status (1) Married

0.592

0.699

0.189

2.583

Marital status (2) Widowed

0.728

0.776

0.186

3.239

Marital status (3) Divorced

0.789

0.654

0.029

14.657

Education level

0.346

Education level (1) Primary

0.896

0.884

0.138

5.663

Education level (2) Secondary

0.476

1.971

0.305

12.724

Education level (3) Tertiary

0.908

1.137

0.128

10.079

Occupation

0.532

Occupation (1) Civil servant

0.582

1.307

0.504

3.388

Occupation (2) Self-employed/ Businessman

0.809

1.155

0.358

3.724

Occupation (3) Retired

0.148

2.721

0.702

10.543

Distance to the hospital (1) > 5 KM

0.713

0.854

0.370

1.975

Knowledge (1) Low

0.037

2.324

1.050

5.143

HealthCare (1) Poor

0.624

1.224

0.546

2.746

Attitude (1) Poor

0.747

1.139

0.517

2.512

Constant

0.537

0.423
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4. Discussions of Findings
4.1. Demographic Characteristics of the Patients
The findings of the current study (Table 1), showed that more than half of the
patients (58.7%) were females and 41.3% were males. This could be attributed to
good health seeking behaviours of women as opposed to men hence the increase
in the number of females being treated for DM. Furthermore, culturally men are
viewed as strong human beings; hence, if a man frequents the hospital, he is
considered to be weak. Additionally, more than half of the patients (63%) were
married, while (21%) were widowed. Of the patients, 29% were aged 60 years
and above. This could be due to gestational DM which in most cases progresses
to types 2 DM, hence the increase in the number of women seeking medical attention [15].
This study also showed that 47.8% had secondary education while 36.2% of
the patients had primary education. These findings are supported by [2] who
reported that educational level had no impact on glycemic control. This is because management of type 2 DM is greatly influenced by lifestyle and health
education can play a major role in influencing patients’ attitude in DM treatment [16].

4.2. Adherence to Type 2 DM Treatment by the Patients
This study (Table 3) revealed that more than half of the patients (59.4%) had
poor attitude to self-care management. Slightly more than half of the patients
(56.5%) reported poor adherence to type 2 DM treatment as they scored more
than 4 scores using the modified Morisky Medication Adherence Scale. The results were similar to studies by [17] [18] [19] [20] [21] which reported that poor
adherence to DM treatment was due to poor adoption of Western diet in place
of more healthy “traditional” diets, lack of glucose monitoring equipment, complex treatment regimens and confusing instructions provided by the health care
providers.
Furthermore, findings of the current study (Table 2) revealed that the majority of the patients (65.9%) whether on OHD or insulin forgot to take their medication. More than half of the patients (58.7%) reported stopping taking their
medications without informing the doctor, because they felt worse when they
took the drugs while 55.8% of the patients forgot to carry their medicine when
they left home. The findings were similar to a study which reported that adherence rates were typically higher among patients with acute conditions than with
chronic conditions because of pain patients with acute conditions experienced as
opposed to silent but destructive effects of many chronic conditions such as DM
which would not compel an individual to seek medical attention [22]. However,
some studies still reported good adherence to treatment by majority (85%) of
DM patients [23].
In the present study, more than quarter of the patients (26.1%) were on insulin only. Out of 36 patients who were on insulin, 66.6% reported skipping injecDOI: 10.4236/ojn.2021.113017
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tions due to drugs stock out. These results were similar to the study by [24] who
also reported erratic supply of insulin in most Sub-Saharan Africa hospitals
where in one of five hospitals and none of six health centers surveyed had a regular insulin supply.
Furthermore, patients who were on diet modification, (23.9%) reported challenges of not having a choice on the type of food they ate as they had to eat
whatever was available in their homes. This was attributed to poor socioeconomic status of many patients in the study and ultimately predisposed them to
elevated blood glucose levels and poor adherence to treatment. On the contrary,
a study in Botswana, showed that poor self-discipline, lack of information on a
healthy diet, eating out in restaurants and financial constraints in accessing the
recommended diet by health care practitioners influence adherence to treatment
[16]. The study further showed a positive correlation between knowledge of type
2 DM and adherence to treatment. Despite the results of this study indicating
poor adherence to treatment (56.5%), the cross-tabulation between knowledge
and adherence showed that, adherence to treatment increased as knowledge increased. Good adherence increased from 32.8% to 51.9% and, subsequently,
poor adherence dropped from 67.2% to 48.1% as knowledge on treatment increased from low to high.
The observed trend was statistically significant as the Chi-square test yielded a
p-value of 0.024. Hence, we reject the null hypothesis and conclude that there is
an association between knowledge and adherence to treatment among patients
with type 2 DM (X2 = 5.085, N = 138, p < 0.05, 2-tailed).

4.3. Patients’ Knowledge about Type 2 Diabetes Mellitus
In the current study, slightly more than half of the respondents (Figure 2)
(55.8%) had high knowledge of DM despite poor adherence to treatment. The
findings were congruent with a study which revealed that, educational level had
no impact on glycemic control, though patients with high educational level had
better awareness of the complications and a high rate of adherence to treatment
[2]. However, another study indicated that patients with knowledge had good
adherence to anti-diabetic medication even in a rural setting [25].
Half of the patients (50%) reported having been living with DM for 6 years
and above, Duration of the disease, influenced adherence to DM treatment positively. The study further revealed that 58.7% of patients who adhered to treatment had a positive family history of DM and had awareness of the disease. This
could be attributed to exposure to DM treatment through helping relatives with
the disease and thus when diagnosed with the same condition, the patients
would use the knowledge they acquired when there taking care of the relatives to
take care of themselves. However, on the contrary, another study by showed that
with increasing duration of disease, levels of adherence to treatment decreased
due to fear of drugs side effects [26]. This explains why patients who have been
on DM treatment for a long time get fed up with the treatment and dietary reDOI: 10.4236/ojn.2021.113017
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gimen and stop adhering to treatment recommendations.
The findings showed that changes in patients’ knowledge on diabetes treatment contributed significantly to the regression model while changes in all other
variables contributed insignificantly. Changes in knowledge from low to high
impacted significantly on the model, with a p-value of 0.031 (OR = 2.180, 95%
CI: 1.07, 4.43). However, other variables were not statistically significant, with
p-values ranging from 0.461 to 0.972. Changes in knowledge from low to high
increased the odds of adhering to treatment 2.324 times. This meant that patients with high knowledge were twice as likely to adhere to treatment as those
with low knowledge.

4.4. Health Care System
Good health care services have a direct bearing on adherence to treatment of
different ailments. This study showed that slightly more than half of the patients
(51.4%) reported poor health care services and 63% of reported that oral hypoglycaemic drugs were not always available at the hospital. The study also revealed
that among patients who reported poor quality of health care, 42.3% had good
adherence while 57.7% had poor adherence to treatment. Among patients who
reported good health care, good adherence increased to 44.8% while poor adherence reduced to 55.2%. The findings of the study were consistent with a study,
which reported that lack of qualified and skilled health care providers influenced
adherence to treatment negatively [27]. Some physicians, pharmacists and
nurses did not have the knowledge and competences to initiate patients on the
right type 2 DM treatment regimen. Lack of knowledge on the part of the health
care provider created a barrier to initiating and monitoring adherence to treatment.
The findings were also consistent with one study, which revealed that a poor
relationship between the patient and health care provider adversely influenced
adherence to treatment. Poor relationship between patients and health care providers, would not compel a patient to freely ask questions and learn on how best
they can take care of themselves [28].
Several studies have showed that effective partnership between patients and
healthcare providers enhances improved adherence to treatment, leading reduced healthcare costs, disability and deaths [28]. Patients’ attitudes, beliefs,
knowledge of the disease, and family support influences adherence to DM management positively. Another study further reported that, patients got frustrated
if their preferences in treatment-related decisions were not considered because
they feel less empowered [29]. A less empowered patient in relation to treatment
decisions negatively influenced attitude towards adherence to treatment. The
Chi-square test results yielded a p-value greater than 0.05, indicating that the
observed association was not statistically significant.
Furthermore, less than half of the patients (45.7%) monitored their blood
glucose levels on daily basis and slightly more than half of the patients (54.3%)
DOI: 10.4236/ojn.2021.113017
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reported that they monitored their blood glucose from public hospitals. Two
thirds of the patients (67%) who did not own glucometers monitored their blood
glucose from the public hospitals. Of the patients (75%) who monitored their
blood glucose from public hospitals reported that they were not monitoring it
regularly due to lack of testing kits and reagents in the laboratory. This also contributed to poor adherence to poor treatment. These results were in line with
another study which revealed that many hospitals lacked glucose monitoring
equipment. Patients took medicines without monitoring their blood glucose levels, thereby risking going into hypoglycaemia [24]. The results suggest that
changes in the health care system from poor to good increased the odds of adhering to treatment by a factor of 1.067 while changes in the attitude of patients
towards self-care management from poor to good changed the odds of adhering
to treatment by a factor of 1.077 times.

4.5. Distance to the Hospital
Physical accessibility of healthcare providers due to distance was another single
major challenge to adherence to DM treatment [30]. The current study also
showed that the majority of the patients (60.1%) lived more than 5 km away
from the hospital with only 39.9% living less than 5 km. Among the respondents
who live more than 5 kilometers from the hospital, 48.6% used public transport
to travel, while 41.3% walked on foot to the hospital. This study showed that
most patients who live more than 5 km from the hospital failed to go to the hospital for regular follow ups thereby negatively influencing adherence to treatment. This could be attributed to a high cost of living in Zambia where the little
money patients got was channeled to apparently more important family needs as
opposed to individual health care needs [30]. This finding further is in line with
the reports which stated that patients who missed their drugs very often were
from the lower socio-economic strata because they earn low-income [15] [28].
This is because the earned money was not enough to enable them buy the prescribed meals and fulfill doctors’ appointments for regular check-ups hence subjecting patients to poor adherence to treatment. However, on the contrary to the
current study, other literature reported that distance barrier in many European
countries and in the Eastern Caribbean is no longer a physical hindrance due to
improved technology [31]. The binary logistic regression test which was used to
analyze the combined impact of adherence to type 2 DM treatment and distance
to the hospital established that a change in the distance to the hospital from less
than 5 km to more than 5 km reduced the odds of adhering to treatment by a
factor of 0.768 despite having not being statistically significant p value.

4.6. Patients’ Attitude towards Self-Care Management
In this study, attitude towards self-care management was assessed using a verified but modified self-care management questionnaire (Table 3). More than half
of the patients (59.4%) had poor attitude towards self-care management. FurDOI: 10.4236/ojn.2021.113017
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thermore, most of the patients (65.3%) were not checking and recording their
blood glucose levels regularly. These findings are consistent with the previous
studies which reported that poor adherence to treatment was due to negative attitude to the condition by many patients [3] [8] [32]. Nevertheless, on the contrary, other studies reported that patients who are repeatedly exposed to DM information and lessons about self-care, eventually adjust and learn to effectively
control blood glucose to recommended levels, thereby influencing their attitude
positively and adhered to treatment [4] [33]. Another study reported fear of
needles, as well as side effects of medication such as fatigue and impotence as
factors which led to poor attitude to adherence [31]. It is therefore, imperative to
intensify trainings by health care providers on self-care management for old and
newly diagnosed DM patients to prevent the progression of diabetes complications. Previous studies showed that effective DM self-care management requires
an integrated approach involving the patient, family and community members
taking an active supportive role to influence positive attitude to DM care [28].
This therefore means that collaboration between patients and health care providers enhances patients’ self-care management behaviors to control blood sugar
levels.
This study also indicates that adherence to treatment increased as the attitude
of patients towards self-care management improved. In patients with poor attitude, good adherence stood at 41.5%. In patients with good attitude, good adherence increased to 46.4% while poor adherence reduced to 53.6%. The study results are congruent with a study, which reported that DSME generally improved
psychosocial and clinical outcomes in patients with DM [34]. This implies that
positive attitude towards self-care helps to achieve required glycaemic control.
The findings were consistent with assertions of another study, which revealed
that the combination of knowledge and attitude improved adherence to treatment where patients displayed both strong knowledge and positive attitude [35].
This could be attributed to continuous health education patients receive whenever they go to seek medical care. Health care providers should therefore be at
the patients’ disposal for any information needed in order to improve the disease
outcome. This can prevent long-term complications and promote quality of life
with less health cost.

4.7. Conclusions
The purpose of the current study was to assess adherence to type two DM treatment at Monze Mission Hospital, Zambia. Adherence to DM treatment of 80%
or above is recommended for maintaining required glycaemic levels to prevent
complications.
This study showed that DM patients have poor adherence to treatment despite
being knowledgeable about the disease. Poor adherence to treatment recommendations was attributed to interplay of multifaceted factors such as distance
to the hospital, poor attitude towards self-care management and the health care
DOI: 10.4236/ojn.2021.113017
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system. Most of the patients (63%) reported drug stock out, financial constraints
and poor health habits as the major barriers to adherence to treatment.
The current study rejects the null hypothesis and concludes that there was a
relationship between adherence to DM treatment (outcome variable) and knowledge (predictor variable) among patients with type 2 DM as the Chi-square test
yielded a p-value of 0.024.
Consequently, there is need to come up with deliberate strategies to improve
adherence to DM treatment among patients attending outpatient medical diabetic clinic such as collaboration between the patients, families and community
members and the health care providers to enhance adherence.
Furthermore, human resource capacity building must be embarked on to provide patient education and counseling, promote patients’ self-care management
behaviour and facilitate the identification and self-care management skills on
medication administration, dietary modification and exercise management. There
is also need to widen the network of health care facilities through decentralizing
the stocking and dispensing of diabetes drugs which must include rural health
centers to help serve patients in the peripheral areas. This will help reduce on
transport costs thereby enhancing adherence to treatment.

4.8. Limitations of the Study
The study was conducted on a limited sample size (n = 138) thus the results
should be generalized with caution as it only represented views of patients who
accessed medical services from Monze Mission hospital. The sample size comprised of patients from the rural and peri-urban settings hence the result may
not be generalized for the rest of Zambia. This may not be the case for patients
in urban towns, as urban hospitals are well stocked with drugs, blood glucose
monitoring testing kits and have readily available health care providers. The data
collecting tool used was a closed tool and could not stimulate the respondents to
give more required information. Hence, some experiences of the respondents
that led to poor adherence to type 2 DM treatment were not provided from the
responses.

4.9. Recommendations
To strengthen adherence to type 2 DM treatment, the following recommendations were made:
1) The Ministry of Health to improve the supply of antidiabetic drugs both
OHAs and insulin, diagnostic and glucose monitoring equipment to all health
institutions.
2) Health care providers to be strictly following type 2 DM treatment guidelines to prevent patients from experiencing diabetes related complications.
3) Members of staff managing type 2 DM patients should strength the provision of information Education and Communication (IEC) sessions during the
follow-up visit to patients. The IEC should include eating healthy diets, perDOI: 10.4236/ojn.2021.113017
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forming regular exercises, adherence to drugs, frequent monitoring of blood
glucose levels and self-care management and keeping appointment schedules.
4) Support groups should be formed in communities in collaboration with the
non-governmental organizations, health care providers and family members to
assist type 2 DM patients to access recommended treatment services.
5) To have this study replicated using a larger sample in order to evaluate a
large-scale representation of patients’ adherence to type 2 DM treatment.
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